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Introduction

In anatomy books, the anorectum (Figure1) is defined by the distal boundary 
at the anal verge, covered by a specialised type of skin, the anoderm, which 
reaches up into the anal canal to the pectinate line. Here, the rectal mucosa 
starts and then covers the inside wall of the rectum. The rectum then reaches 
to the rectosigmoidal junction, formed above the intraabdominal entry of the 
bowel. This junction is also recognised by the appearance of the three mus-
cular bands, taeniae coli, which are characteristic of the colon. In modern 
clinical studies, a pragmatic view of the definition of the rectum is that it 
stretches from the anal verge up to 15 centimetres, as measured by a straight 
sigmoidoscope. On X- ray images, the promontorium of the os sacrum con-
stitutes the upper border for the rectum. 

Figure 1. The anorectum from a coronal view. A – The anal verge. B – The pectinate 
line. C – The rectosigmoid junction.

A
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The rectum is the sixth most common location for cancer in Sweden, with 
an annual incidence of approximately 2000 new cases [1], and when sur-
geons talk about rectal cancer, it is with the above definitions in mind. The 
majority of cancers in the rectum are adenocarcinomas, i.e. they arise from 
the glandular cells in the rectal mucosa, and they can only be treated for cure 
by surgery. Only a few decades ago, a diagnosis of rectal cancer was equiva-
lent to a poor survival prognosis and entailed a high risk of local recurrence 
[2, 3]. A local recurrence of rectal cancer not only indicates a risk of tumour 
dissemination and a premature death from cancer, but is also a condition of 
severe morbidity, often recognised by severe pain, mucous secretion, bleed-
ing, and faecal incontinence.  

It is most often blood in the stools that brings the patient to the doctor and 
the diagnosis can be made after rectal palpation and rectoscopy. Other symp-
toms include constipation, anal pain or anaemia, due to occult bleeding from 
the tumour, discovered on a routine examination. The diagnosis should be 
confirmed by a histopathological examination of a biopsy taken during the 
rectoscopy. However, the prognosis is ultimately decided by the stage of the 
tumour. The stage of the disease is decided by the depth of the invasion of 
the tumour, if cancer cells have spread to lymph nodes and if there are any 
distant metastases, most commonly in the liver and in the lungs. This is eas-
ily described by the Tumour, Node, and Metastasis (TNM) system (Table 1) 
[4]. The higher the stage is, the worse the prognosis is. Preoperatively, stage 
assessments are made clinically through palpation, but also by imaging mo-
dalities such as ultrasound, computed tomography and magnetic resonance 
imaging. Postoperatively, a pathologist examines the entire specimen and a 
definitive stage is determined. 
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Table 1. The TNM system used for staging of rectal cancer. 
T Primary Tumour N Regional Lymph Nodes 

TX Primary tumour cannot be assessed NX Regional lymph nodes 
cannot be assessed 

T0 No evidence of primary tumour N0 No regional lymph   
node metastasis 

Tis Carcinoma in situ: intraepithelial or invasion of 
lamina propria 

N1 Metastasis in 1 – 3 
regional lymph nodes 

T1 Tumour invades submucosa N2 Metastasis in 4 or more 
regional lymph nodes 

T2 Tumour invades muscularis propria 
M Distant Metastasis 

T3 Tumour invades through muscularis propria into 
subserosa or into non peritonealised perirectal 
tissues 

MX  Distant metastasis 
cannot be assessed 

T4 Tumour directly invades other organs or structures 
and/or perforates visceral peritoneum 

M0  No distant metastasis 

  M1  Distant metastasis 

Stage T N M 

0 Tis N0 M0   
I T1, T2 N0 M0   
II a T3 N0 M0   
II b T4 N0 M0   
III a T1, T2 N1 M0   
III b T3, T4 N1 M0   
III c any T N2 M0   
IV any T any N M1   

Surgery of the rectum can be performed through different routes. Histori-
cally, the first descriptions are from the eighteenth century [5] and surgery 
was through the perineum. In 1885, Kraske described the transsacral exci-
sion of the rectum in his paper Zur Exstirpation Hochsitzender Mast-
darmkrebse. This procedure was later combined with an abdominal phase to 
make proper cancer surgery possible, but with preservation of continence. 
The abdominoperineal resection (APR) (both the anus and the rectum is 
resected) for cancer in the rectum was described by Miles in 1908 [6]. How-
ever, major surgery was associated with high risks of complication, as it is 
today, and perineal techniques were developed. Bevan described a 
transsphincteric approach in 1917, which was popularised in the 1970s by 
York Mason [7]. One of the most widely used operations in colorectal sur-
gery is the Hartmann´s procedure that was originally described by Henri 
Hartmann for the resection of rectal cancers in 1923 [8]. This operation 
leaves the anus and a small part of the rectum and a permanent colostomy is 
created. The anterior resection (AR), where the rectum is resected through an 
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abdominal incision and bowel continuity restored through an anastomosis, 
was developed later and technically described in 1939 [9]. The transanal 
route has been used for very low-lying benign and malignant lesions; how-
ever, in 1988, the transanal endoscopic microsurgery technique (TEM) was 
described by Buess, enabling lesions up to 20 centimetres into the rectum to 
be excised under precise control [10]. 

Through evaluating survival and local recurrence as end-points, surgeons 
and oncologists have gradually improved rectal cancer treatment over the 
years. The improvements in different fields of treatment are well docu-
mented in the literature. In Sweden, the first major step towards a better out-
come was the introduction of radiotherapy, especially preoperative radio-
therapy [11-13]. Preoperative radiotherapy in addition to surgery proved 
both to improve survival and to reduce local recurrence rates. In large series, 
five-year survival figures were improved by 10%, and local recurrence rates 
were reduced from 25% to 10%.  

Encouraged by the improvements seen with the introduction of preopera-
tive radiotherapy, interest in rectal cancer treatment increased timely for the 
next step with worldwide impact. The introduction of the total mesorectal 
excision (TME) concept [14]. If the surgeon recognises and respects the 
mesorectal fascia during surgery, the cancer cells will be contained within 
this natural envelope and the risk of later local recurrence is diminished. This 
can be achieved by sharp dissection under visual control, in contrast to the 
earlier blunt dissection made blindly with the hand. This concept was 
quickly accepted, and surgeons participating in workshops presented im-
proved personal results  [15, 16]. TME alone proved to reduce local recur-
rence rates after anterior resection and the benefits of radiotherapy were 
questioned. However, in a large randomised study and in several meta-
analyses, the addition of radiotherapy to TME surgery undoubtedly reduces 
local recurrence rates in more advanced cases  [17, 18].  

The need for more precise preoperative evaluation, for properly tailoring 
treatment to each patient, and the value of colorectal sub specialisation has 
resulted in a concentration of rectal cancer surgery in Sweden, which has in 
itself resulted in improved results  [19, 20].  

The paradigm shifts in rectal cancer surgery have certainly improved out-
comes on survival and local recurrences in five year evaluations, but there 
has been concern that radiotherapy only delays the occurrence of local recur-
rence, as long term follow-up studies are scarce.  

Quality and outcome after rectal cancer treatment are ideally evaluated by 
randomised trials. However, complex treatment schedules and their out-
comes are not always readily evaluated this way due to the amount of vari-
ables to be considered. Another problem associated with randomised trials is 
that participating centres not seldom are centres of excellence with dedicated 
sub-specialised surgeons. Thus, results of randomised studies sometimes 
measure the maximum benefit of an intervention under the best of circum-
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stances, rather than the effect yielded in day-to-day healthcare. However, 
since 1995, a national quality control registry, The Swedish Rectal Cancer 
Registry (SRCR), has been in effect. In the SRCR, population based data are 
prospectively recorded. The data includes preoperative assessments, preop-
erative treatments, operative data, complications and also data concerning 
follow-up until five years after the operation for all patients with rectal can-
cer. The SRCR has been validated [21, 22] and has coverage of 99% of all 
patients diagnosed as having an adenocarcinoma in the rectum, a figure 
reached by matching to the cancer registry. Thus, the SRCR can be used as a 
powerful instrument for evaluating rectal cancer treatment at a national level. 

One of the keystones in the assessment of surgical quality is the rate and 
severity of complications. Perhaps the most severe complication occurring 
after a resection of the rectum and the creation of an anastomosis is acute 
anastomotic leakage. This complication increases both morbidity and mortal-
ity  [23, 24]. To control the effects of an anastomotic leak, drainage, reopera-
tions, the creation of an ileostomy and prolonged hospitalisation is needed. 
The incidence of anastomotic leakage in the SRCR is 10%. Some risk factors 
for anastomotic leakage are known, but are not always avoidable [25]. Thus, 
surgeons must take steps to reduce the risk of this serious complication, scru-
tinising their own technique and decisions during operations.  

Most rectal cancers need major surgery to be cured, in the SRCR 78% are 
treated by rectal excision, and the focus has mainly been on how to improve 
the results after these procedures. 

Rectal cancer is primarily a disease of the elderly (SRCR; 73 years (Md)), 
among who concurrent diseases are common, rendering many unfit for major 
surgery. In these cases, and especially in early stage rectal cancers, local 
excision (LE) of the tumour may be an alternative. LE, in carefully selected 
patients, made after thorough preoperative staging and sometimes adjuvant 
therapy, has shown excellent results at centres sub specialised in colorectal 
surgery [26, 27]. The use of, and the results after, LE in population-based 
settings are however largely unknown.   

Even though results of scientific studies are available for surgeons and 
oncologists in all countries, the results and colorectal cancer treatments dif-
fer between countries in Europe [28, 29]. This might be explained by differ-
ences in demography and culture, and by different applications of novel 
techniques. To carefully investigate this, population-based studies comparing 
colon and rectal cancer separately are needed. 
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Aims of the studies 

The general purpose of this thesis was to investigate some of the improve-
ments achieved in rectal cancer therapy in relation to their complications, 
applicability, efficiency and long-term results in order to fill the gaps in 
knowledge, as discussed above. The detailed purposes of each of the studies 
are presented below: 

Paper I 
As the TME-technique became widely used, an increasing number of sphinc-
ter saving procedures were performed. Patients often appreciate sphincter 
saving surgery, even if quality of life is often the same for stoma patients  
[30, 31], but such procedures are unfortunately marred with the risk of anas-
tomotic leakage: the lower the anastomosis is situated the risk increases. The 
TME- technique promotes anastomosis to the top of the anal canal, as the 
entire mesorectum is removed  [32, 33]. An anastomosis can be either hand-
sewn or created by a circular surgical stapler. Surgical staplers have been 
used since the late 19th century and always with the aim of creating quick 
and safe anastomoses. During the 1970s, circular staplers were introduced 
and concerns were raised about the quality of the anastomoses with respect 
to bleeding, leakage and strictures and mechanically constructed anasto-
moses were evaluated experimentally and clinically. The general apprecia-
tion of the use of circular staplers is that anastomoses can be made as safe as 
manually sewn, but with a higher speed [34]; however, the quality and safety 
of surgery is not solely dependent on the surgeon, but also on the material 
and equipment used. Data from the SRCR reveals large differences between 
hospitals in the rates of anastomotic leakage. The reasons for this difference 
are unknown, but it was hypothesised that the choice of circular stapling 
device might influence the leakage rate. Earlier studies [35, 36] have con-
firmed differences in complications depending on the design of the stapler. 
In Sweden, the market for surgical stapling devices is dominated by two 
manufacturers and this study compared the different staplers with respect to 
anastomotic failure.  
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Paper II 
Preoperative radiotherapy is an inherent part of rectal cancer treatment in 
Sweden and is based on the results of several randomised studies [11, 13, 
37]. Preoperative radiotherapy has proved to reduce the relative risk of local 
recurrence by 50-70% and to increase survival by approximately 10%  [18]. 
All figures are based on 5-year follow-up studies and little is known about 
the long-term results. There has been some concern that the effects of radio-
therapy are impermanent, and that local recurrences and a concurrent in-
crease in mortality are only delayed.  

In Sweden, with a system of personal identification numbers for all indi-
viduals, reliable long-term follow-up studies are feasible through matching 
with registry data. One of the most important studies concerning adjuvant 
radiotherapy in rectal cancer, the Swedish Rectal Cancer Study (SRCT), was 
run between 1987 and 1990. Eleven hundred and sixty eight patients aged 
between 18 and 80 years and with a primary resectable rectal cancer were 
randomised between surgery alone and preoperative radiotherapy with 5x5 
Gy the week before surgery. Two and five year follow-up data is formerly 
reported [11, 38]. In stages I-III, the benefits of short course radiotherapy in 
terms of survival and reduction of local recurrences were clearly elucidated. 
In the present study, all patients included in the SRCT, were matched to the 
Swedish Cause of Death Register, the National Hospital Discharge Register 
and the Swedish Cancer Register by the 31st of December 2001. The validity 
of the matching was assessed by manual control of 30% of the patient jour-
nals. The aim was to investigate the long-term effects of preoperative radio-
therapy on survival and local recurrence. 

Paper III 

In many patients, the treatment of a rectal cancer comprises major surgical 
intervention and neo-adjuvant or adjuvant treatment. However, if the cancer 
is at an early stage, or the patient has severe concurrent diseases, the risks of 
such a treatment might overshadow the benefits. Small tumours have been 
treated with different techniques: transanal local excision, TEM and local 
radiotherapy. Results are considered acceptable [26, 39, 40], and local treat-
ment can now be considered routine for T1 tumours: occasionally, T2 tu-
mours are approached locally. Series published emanate from centres spe-
cialised in colorectal surgery; however, results and frequency of local ther-
apy on a population-basis is largely unknown. This study surveyed the use of 
local excision and the long-term survival and recurrence rates in the Swedish 
population.  
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Paper IV 
During the past decade, several paradigm shifts have resulted in improved 
survival and decrease of local recurrences after surgery for rectal cancer. In 
Sweden, preoperative radiotherapy was widely introduced after the results of 
several randomised studies [11, 13] [41]. Concurrently, total mesorectal ex-
cision was popularised by Heald [14] and the results achieved by precise 
surgery generated interest in rectal cancer surgery. The concept of careful 
preoperative assessment and treatment, involving more resources, combined 
with a technically demanding surgical procedure, required a centralisation of 
resources. The concentration of rectal cancer managing was promoted by a 
concurrent structural change in Swedish surgery, largely initialised for eco-
nomic reasons, and lead to the development of specialised centres and fur-
ther improvements [19, 20]. In 1995, the national quality register for rectal 
cancer was started, the SRCR. Ninety-nine percent of all rectal cancers are 
registered and annual reports including 5-year follow-up data is provided. 
This enables surgical departments throughout Sweden to monitor their re-
sults and compare them to others. Each of the six Swedish health care re-
gions reporting to the SRCR publishes guidelines for rectal cancer treatment. 

In the Nordic countries, Sweden, Denmark, Norway, Finland and Iceland, 
the results after rectal cancer treatment differ. In all countries, preoperative 
radiotherapy and TME surgery are well known, but the use of the different 
techniques, the degree of sub-specialisation, and the use of quality registers 
vary. In earlier studies, based on cancer registry data [42], survival from 
rectal cancer was high in the Nordic countries, with the exception of Den-
mark, which had a survival comparable to the United Kingdom. In this pa-
per, population-based data from each of the Nordic countries and Scotland 
were compared. Differences in survival and local recurrence rates are to 
some extent explained by differences in disease patterns, different applica-
tions of current knowledge or by demographic reasons, but may also result 
from differences in the monitoring of the results from quality registries. 
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Patients and Methods 

Subjects
A common definition of rectal cancer in Sweden, and internationally, is that 
of an adenocarcinoma, situated between the anal verge and up to 15 centime-
tres in the rectum, as measured by a straight sigmoidoscope. All subjects 
herein were diagnosed with a rectal cancer according to this definition.  

In Papers I, III and IV, prospectively collected data from the SRCR was 
used for the study base. Six Regional Oncologic Centres (ROC) in Sweden 
run regional registers from which data is reported to the national registry. 
Surgeons continuously report all rectal cancers to their ROC, and a cross 
matching with the Cancer Registry enable the ROCs to find missing cases. 
This bilateral reporting makes the coverage almost complete (99%). 

Additional follow-up data for Papers II, III and IV was retrieved through 
matching patients to the Swedish Cause of Death Register (CDR), the Na-
tional Hospital Discharge Register (HDR) and the Swedish Cancer Register 
(CR).

Paper I 
During the period 1995-1999, 7050 patients were registered in the SRCR, of 
these, 3316 had an anterior resection. In order to complete SRCR data con-
cerning the choice of circular stapler for anterior resections, a questionnaire 
was sent to all surgical departments performing rectal cancer surgery during 
this period (n=66). An unequivocal answer regarding the choice of stapler 
was given in 1150 (stapler A) and 1173 (stapler B) cases; however, in one 
third (993) of the cases, the type of stapler could not be determined. The risk 
of anastomotic leakage was related to factors registered in the SRCR and the 
type of circular stapler in both uni-and multivariate analyses. 
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Paper II 

In this paper, patients participating in the SRCT constituted the study base. 
Between 1987 and 1990, 1168 patients were randomised in the SRCT: 908 
of these had radical surgery, 454 had surgery alone, and 454 had preopera-
tive radiotherapy with 5x5 Gy, followed by surgery the next week. Through 
matching data from randomisation until December 31, 2001, to the CR, CDR 
and HDR provided a follow-up of the 908 patients. The validity of the regis-
ter search was by manual control of 353 (30%) of the medical records. 
Death, local recurrence and distant metastasis were end-points. 

Paper III 

Data for all patients having local surgery for rectal cancer as registered in the 
SRCR during the period 1995 and 2001 (n=643) were used for the analysis. 
Complete 5-year follow-up for local recurrence and distant metastasis was 
calculated for the 1995-1998 cohort. Relative survival rates were calculated 
as the ratio between overall cohort survival and the age and sex-matched 
general population. To enable cancer specific survival analysis, data from 
CDR was added to the SRCR. Cumulative incidences of local recurrences 
and distant metastases were calculated. 

Paper IV 

In this international study, survival after rectal cancer surgery in the Nordic 
countries and Scotland was compared. In all countries, only patients having 
rectal cancer, as defined earlier, as their first invasive cancer and diagnosed 
during 1997 constituted the study cohort. In Finland and Iceland, the study 
period was prolonged in order to collect sufficient patients (Finland 1996- 
1998, Iceland 1994-1998). To ascertain the same representation in the selec-
tion of the cohorts from each country, an inventory was made of all cases of 
ICD-7, 154, cancer of the rectum, from the perianal region to the rectosig-
moid junction. Hereafter, all patients with any invasive cancer, except skin 
(minus melanomas), diagnosed before the rectal cancer were excluded. In 
Denmark, Sweden and Norway, clinical registers of all rectal cancers from 
the anal verge to 15 centimetres with 5-year follow-up data were already 
available and matched to the data from the CRs. In Finland and Iceland, new 
population-based databases were created based on the CR database. All 
cases not fitting into the definition, as outlined above, were excluded from 
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the analysis. The remaining patients were registered according to the proto-
col of the Eurocare study on colon and rectum cancer. In Scotland, the up-
dated Scottish Cancer Registry with more precise tumour information and 
information on operation and adjuvant treatments was used. However, for 
Scotland there was no specification on the type of operation or tumour 
height, thus not all analyses could be performed for this dataset. Cases were 
identified through the cancer registries in each country. Details of the selec-
tion of the study cohort are presented in Table 2. 

Table 2. Selection of the study cohort Paper IV. * No adenocarcinoma, other local-
isation (rectosigmoid) or diagnosis at autopsy. ** Diagnosis before rectal cancer. 
*** All cases before ICD 7 - 154 excluded. 
 Cancer registry 

ICD 7 - 154 
Exclusion* Missing Earlier invasive 

cancer** 
Number to be 
analysed 

Denmark 1449 364 9 84 992 
Norway 1138 223 67 125 723 
Sweden 1808 291 26 176 1313 
Finland 231 36 0 33 162 
Iceland 118 1 0 25 92 
Scotland 729 47 0 *** 682 

Statistics
In all papers, confidence intervals were used with 95% limits and statistical 
significance level was set at p < 0.05. 

Paper I 
For the analysis of proportions in the univariate analysis of risk factors, the 
Chi–square test was used. A logistic regression analysis was applied in the 
multivariate analysis of risk factors.  

Paper II 
Survival was calculated by Kaplan–Meier methodology and cumulative in-
cidences of local recurrences and distant metastases were plotted. Statistical 
significance was tested with the log-rank test. For analyses of proportions, 
the Chi-square test was used. Medians were compared with the Mann-
Whitney U-test. 
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Paper III 
Both relative survival and cancer specific survival were calculated by Kap-
lan-Meier methodology. Comparisons were by confidence intervals and the 
log-rank test tested statistical significance. Relative risk measures were ana-
lysed by Cox proportional hazards regression analysis. The Chi-square test 
and the Mann-Whitney U-test were used in the analysis of proportions and 
medians

Paper IV
For comparisons of proportions and medians, the Chi-square test and the 
one-way ANOVA test were used as appropriate. For assessment of risk fac-
tors, the Cox regression analysis was used for both one and two factor mod-
els and in the multiple regression analysis. Relative Excess Risk estimates 
were calculated for different risk factors for three different periods. 

Ethics
Papers I, III and IV were conducted within the ethical framework of the 
Swedish Rectal Cancer Register, itself a part of a mandatory national quality 
assurance system, supervised by the National Board of Health and Welfare. 
A separate ethical approval from the Research Ethics Committee of the Fac-
ulty of Medicine, Uppsala University, was obtained for Paper II. 
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Results and discussion 

Paper I 
Between 1995 and 1999, 3316 anterior resections were registered in the 
SRCR, of which 293 (9%) suffered an anastomotic leak. Data from the 
SRCR were complemented with a questionnaire sent to all surgical settings 
performing anterior resections (n=66) regarding their choice of stapler for 
this period. The choice of stapler could be determined in 70% of the cases. 
Data from surgical clinics not responding (n=5), were allocated to the group 
unknown stapler.  

Stapling devices were classified as A or B according to manufacturer. The 
leakage rate for stapler A was 7% and for stapler B 11% (p= 0.0039): A 
leakage rate of 8% was recorded for the unknown stapler group.  

To analyse possible confounding risk factors for anastomotic leakage, a 
univariate analysis of gender, age, tumour height, preoperative radiotherapy, 
tumour stage, anastomotic leakage, diverting stoma and type of circular sta-
pler was undertaken. Gender, preoperative radiotherapy and type of stapler 
proved to be significant risk factors both in this analysis and as independent 
risk factors in a multivariate logistic regression analysis.  

Historically, new surgical devices and surgical techniques have been in-
troduced after a relatively small series of cases at a hospital with a special 
interest in that technique. However, modern surgery should be evidence 
based, and the introduction of new devices and techniques should be the 
subject of strict quality control. A powerful tool for achieving this is to use 
population-based quality registries; in this case, the SRCR a validated na-
tional registry with coverage of 95% during the study period was used. Al-
though 92% of the surgical clinics responded to the questionnaire, the choice 
of stapler was unknown for 30% of operations. This was mainly caused by a 
few large departments accounting for a substantial proportion of the anterior 
resections and using both devices. The leakage rate of 8% in this group fell 
between that of stapler A and stapler B, which rather supported the hypothe-
sis since this group probably consisted of a mixture of both staplers. Preop-
erative radiotherapy appeared a risk factor of anastomotic leakage in this 
retrospective analysis, as well as in other previous retrospective studies. 
However, this has not been verified by prospective randomised study is 
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probably a bias as the more advanced a tumour is, the more likely it is that 
preoperative radiotherapy is given. There is higher frequency of anastomotic 
leakage in men and the most likely cause is that males have narrow deep 
pelvises that complicate dissection and creation of an anastomosis. In this 
analysis, the only risk factor of anastomotic leakage possible to affect, was 
the choice of circular stapler. The absolute difference in leakage rate (4%) 
detected translates into approximately 25 potentially avoidable anastomotic 
leakages per year in Sweden. However, incomplete data and the retrospec-
tive nature of this study make a prospective randomised study pertinent. 
Both industry and the surgical society, should strive to minimise any disad-
vantages of a product or technique, and one way of achieving this is through 
continuous quality registration and evaluation.  

Paper II 

Of the 260 patients (22% of the 1168 patients originally included in the 
SRCT) not considered as having a R0 resection (both surgeon and patholo-
gist assessing the operation as radical), 245 (94%) were dead at the time of 
follow-up. Patients still alive had a median follow-up of 13 years. Hence, the 
long-term follow-up focused on the 908 curatively treated patients, 454 of 
whom received preoperative radiotherapy and 454 having surgery alone.  

Survival
At median follow-up, the over-all survival rate for the surgery alone group 
(RT-) was 30% and for the radiotherapy plus group (RT+) was 38%, 
p=0.008, log-rank test. The corresponding figures for cancer specific sur-
vival were 62% for RT- and 72% for RT+, p=0.03, log rank- test. The stage-
by-stage analyses, both for over-all and cancer specific survival are pre-
sented in Table 3. In a crude survival analysis of all 1168 patients included 
in the SRCT, survival rates of 20% (RT-) and 31% (RT+), p=0.009, log-rank 
test, were recorded. 
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Table 3. Overall and cancer specific survival rates at 13 years median follow up. 
Log-rank test. 

Local recurrence 
Cumulative incidences of local recurrences for all stages are presented in 
Figure 2. In the stage-by-stage analysis, a reduction was seen in all stages for 
the group receiving preoperative radiotherapy compared to the surgery alone 
group. Stage I: 4.5% vs.14%, p = 0.009; Stage II: 6% vs.22%, p = 0.0005; 
and Stage III: 23% vs.46%, p = 0.0003. 
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Figure 2. Local recurrence rates. All stages (n=147), p = 0.0003 Log-rank test.    
RT+ = preoperative radiotherapy. RT– = surgery alone.  

  Radiotherapy and Surgery Surgery alone P-value 
Overall survival All stages  38% 30% 0.008 

 Stage I 54% 45% 0.31 
 Stage II 38% 30% 0.27 
 Stage III 18% 16% 0.18 

Cancer specific sur-
vival

All stages 72% 62% 0.04 

 Stage I 85% 71% 0.02 
 Stage II 69% 59% 0.19 
 Stage III 56% 52% 0.70 
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Local recurrences were found up to twelve years after treatment, and 
these, according to tumour level, are presented in Table 4. 

Table 4. Local recurrence rates according to tumour height. Chi square test. 

A survival benefit of 10% in the irradiated group is still evident after a 
long-term follow-up. However, in the stage-by-stage analysis, differences 
were not statistically significant. This could be explained in two ways: when 
reducing the number of patients, each group is statistically under-powered; 
or, the analysis is affected by a down-staging effect of radiotherapy, thereby 
comparing more advanced, although down-staged, tumours in the RT+ group 
with normally staged tumours in the RT- group. 

Paper III 
Data from 10181 patients from 1995- 2001 were analysed. The median fol-
low-up time was 2.5 years. Cumulative cancer free 5-year survival and rela-
tive survival and five-year cumulative frequencies of metastases were calcu-
lated by actuarial methods. Complete 5-year local recurrence data from the 
1995-98 cohort was presented. Data from the Cause of Death Registry was 
linked to the SRCR, enabling estimation of cancer free survival. 

From the 10181patients, 643 (6%) tumours were locally excised. The dif-
ferent types of surgery related to gender, age, preoperative radiotherapy and 
tumour stage with corresponding frequencies are presented in Table 5. The 
median age at surgery was 79 years, compared to 73 years for all rectal can-
cers in the SRCR.

 Radiotherapy and Surgery Surgery alone  P-value 
 5 cm 14/136 (10 %) 39/146 (27 %) 0.003 

6-10 cm 16/185 (9 %) 51/198 (26 %) <0.001 
 11 cm 10/133 (8 %) 13/110 (12 %) 0.3 



25

Table 5. Characteristics of the SRCR 1995-2001  

Table 6. Cumulative relative- (RS) and cancer-specific (CS) 5-year survival accord-
ing to operation. Median follow-up time 2.5 years. C.I.= confidence interval.

 Local 
excision

Anterior
resection

Abd.per.
resection

Hart-
mann’s

Other
surgery

No resec-
tion

Total
number

        
Male 314 2621 1411 483 152 791 5772 
Female 329 2052 932 392 116 588 4409 
Total 643 4673 2343 875 268 1379 10181 
        
Age, median
(range) 

79  
(36-99) 

70  
(24-94) 

72
 (21-95) 

76
 (25-98)

76
 (23-95)

77
 (26-100) 

73  
(21-100) 

        
Preoperative 
radiotherapy 

15         
(2%)  

2138  
(46%) 

1492  
(64%) 

253    
(29%) 

59      
(22%) 

165    
(12%) 

4122  
(40%) 

        
Stage I 256 1141 555 106 48 25 2131 
Stage II 34 1533 764 234 35 19 2619 
Stage III 6 1501 760 245 45 39 2596 
Stage IV 26 464 236 273 84 598 1681 
Unknown 321 34 28 17 56 698 1154 
Total 643 4673 2343 875 268 1379 10181 

  All Stages 
(95% C.I.) 

Stage I 
(95% C.I.) 

Unknown
(95% C.I.) 

Local  
excision 
(n)

RS
CS

0.69  (0.61-0.77) 
0.79  (0.75-0.84) 
(643)

0.87  (0.77-0.98) 
0.95  (0.91-0.99) 
(256)

0.62 (0.50-0.74) 
0.72  (0.64-0.79) 
(321)

Anterior resection  
(n)

RS
CS

0.69  (0.67-0.71) 
0.74  (0.72-0.76) 
(4673)

0.93  (0.89-0.97) 
0.94  (0.92-0.96) 
(1141)

0.76  (0.55-0.98) 
0.83  (0.67-0.99) 
(34)

Abdomino-perineal
resection
(n)

RS
CS

0.59  (0.56-0.63) 
0.63  (0.60-0.66) 
(2343)

0.91  (0.85-0.97) 
0.88  (0.84-0.92) 
(555)

0.75  (0.45-1.00) 
0.75  (0.53-0.98) 
(28)

Hartmann’s procedure 
(n)

RS
CS

0.40  (0.33-0.47) 
0.50  (0.43-0.57) 
(875)

0.78  (0.59-1.08) 
0.85  (0.74-0.96) 
(106)

0.52  (0.16-0.88) 
0.43  (0.13-0.73)             
(17)
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Cumulative relative and cancer-specific 5-year survival is presented in Table 
6, and the cumulative local recurrence rates according to type of operation 
are presented in Table 7. 

Table 7. Cumulative frequencies of local recurrences, stage I, unknown stage, and 
total. Complete 5-year follow-up of 1995- 1998 cohort (n=4687). Numbers in paren-
theses are percentages. 

When analysing survival in an aged population, often with severe concur-
rent diseases, a problem of competing risks may arise [43]. One way to en-
compass this problem was to analyse both the cancer free survival rates and 
the relative survival rates. For stage I disease, the cancer free survival after 
LE was the same as after AR and APR, indicating satisfying rates of tumour 
free margins at surgery. A lower relative survival in the LE group was ac-
counted for by concurrent diseases, which is one of the reasons for choosing 
LE. However, a higher local recurrence rate after LE may reflect the inci-
dence of lymph node metastasis in T1 and T2 tumours, as well as non-
radical surgery. The rate of preoperative radiotherapy was also very low in 
the LE group (2%), leaving a possibility for improvement.  

In stage II disease, the 5-year cancer free survival was only 67% after LE, 
and reflected the curative inability of LE in more advanced stages. This 
could be for two reasons: stage II tumours are usually larger than stage I 
tumours i.e. it is more difficult to make a local radical excision in the bowel 
wall; and the incidence of metastasis, both to lymph nodes and distant sites, 
rises steeply when the tumour has penetrated the m. propria. The relative 
survival rate of only 40% reflected that patients unfit for major surgery has 
been chosen for LE, despite advanced tumour stage. Adequate surgery, AR 
or APR, for stage II tumours leaves a local recurrence rate of 7-8%, whereas 
LE in this situation had a 33% local recurrence rate. This could not be solely 
explained by preoperative radiotherapy, given to 50% of the patients under-
going resection, as radiotherapy at most reduces the risk by 50-60%  [44]. 
The use of LE in stage IV disease is purely palliative. In the SRCR material 
321/643 (50%) of the cancers were not classified according to stage. In a few 
cases, it is possible to reconstruct the stage from data from the histopa-
thological report, but in the majority of cases, sufficient data is not provided 
due to either an inconclusive report or bad specimen quality. The importance 

Stage
Local excision Anterior resec-

tion
Abd.per. resec-
tion

Hartmann’s

I 10/138 (7.2) 14/637 (2.2)  12/306 (3.9) 2/35 (5.7) 
unknown 31/168 (18.5) 0/13  (0.0) 0/10  (0.0) 1/6 (16.7) 
Total (all stages) 51/348 (14.7) 195/2674 (7.3) 139/1325 (10.5) 34/340 (10.0) 
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of correct staging is evident when comparing results from stage I with the 
results from the group of unknown stage. 

LE is an alternative method for early rectal cancer (stage I- T1, T2). The 
population-based results in Sweden compare well to previous series pub-
lished and to results after major rectal resections. To achieve optimal treat-
ment and better results for more patients, a careful pre- and postoperative 
staging is necessary. The addition of adjuvant treatment would probably 
decrease local recurrence rates. 

 Paper IV 

Patient characteristics from each participating country are presented in Table 
8.

A 30-day analysis of postoperative mortality was performed for Denmark, 
Norway and Sweden. Denmark had more deaths, 6.7%, compared to Nor-
way, 3.8% and Sweden 3.9% (p<0.01, Chi-square test). For men, but not for 
women, country was an independent risk factor for death (Denmark O.R. 
=1.94 (1.11-3.41) 95% C.I.) in the first postoperative month. Relative sur-
vival ratios for the first 90-days after diagnosis were analysed for all coun-
tries and are displayed in Table 9. 

Five-year relative survival ratios, overall and stage-by-stage, are pre-
sented in Table 10 and in Table 11, relative excess risk estimates (RER) for 
death during the first ninety days, the 5-year postoperative period and the 5-
year postoperative period minus the first ninety days are displayed. 

Differences in survival may be caused by several factors such as differ-
ences in age at diagnosis, stage at diagnosis and differences in quality of 
treatment. Variability in factors such as age, sex, stage and choice of method 
is adjusted for with regression models, however, not all factors can be easily 
adjusted and the same procedure can be performed, but with very different 
quality. If a treatment fails, it will affect outcome both short- and long-term. 
Bad surgery is marred with a high degree of complications that can affect 
survival in the early postoperative period. In addition, immediate postopera-
tive care must be of high quality to minimise morbidity and mortality both in 
the presence and absence of complications. Long-term survival is affected by 
the quality of surgery through the risk of recurrences and cancer death. Gen-
eral health and socio-economic status affect survival and an equalization of 
resources to meet such differences can reduce cancer mortality by 2.5%  
[45]. 
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In the 90-day relative survival analysis, Denmark had the lowest survival 
with 0.84 for men and 0.87 for women, but the major discrepancies were 
found in the survival of the group with unknown stage. This group consti-
tuted a variety of patients with tumour stages ranging from early cancers to 
advanced cancers. In Sweden, most cases with unknown stage belonged to 
the group operated with LE (Paper III). The low relative survival in Den-
mark is possibly explained by the 30-day mortality discussed above in addi-
tion to the proportionally large group of unknown stage. 

After five years, the relative survival was worst in Iceland, followed by 
Finland. As the over-risk of death in these two countries disappeared after 
the RER analysis (Table 11), at least one of the factors adjusted for (age, sex, 
stage, surgery) could explain the low relative survival. The most probable 
factor was surgery, not the type of surgery, but the quality of it. There are no 
absolute indicators of quality, but one measure can be the local recurrence 
rate. A high local recurrence rate indicates that modern rectal cancer surgery, 
where a precise and atraumatic dissection retains the cancer cells within the 
mesorectal envelope and reduces bleeding, as blood vessels seldom traverses 
the embryonal planes [46], has not been used. 

The low survival in Denmark, as compared to Norway and Sweden, re-
mains; however, the excess risk was only seen for the first ninety days after 
diagnosis. There are several possible explanations. Lifestyle factors affecting 
general health, such as smoking and alcohol consumption may be of impor-
tance. A higher proportion of more advanced cases in Denmark may con-
tribute to mortality after 30 days, but should be adjusted for in the analysis. 
Again, the quality of surgery and postoperative care may be responsible for a 
high early mortality. 
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Table 8. Patient data from the participating countries. Unless specified, values are in 
percentages. 

  Denmark Finland Iceland Norway Sweden Scotland 
 N 992 162 92 723 1313 682 
Age Median 71 69 69 71 72 69 
 (range) (30-97) (29-90) (38-89) (34-95) (28-95) (25-98) 
Sex Male 58 54 62 58 59 61 
 Female 42 46 38 42 41 39 
Stage I 12 14 22 25 21 22 
 II 27 35 28 26 27 26 
 III 26 24 19 26 27 25 
 IV 20 14 24 16 16 14 
 Missing 15 13 8 8 9 14 
Tumour height 0-5 cm 30 0 0 22 33 0 
 6-10cm 39 0 0 40 38 0 

11-15cm 24 0 0 28 28 0 
Missing 8 100 100 10 1 100 

Methods APR 19 27 16 22 21 0 
 AR 44 49 41 54 47 0 
 Hartmann’s 11 1 1 5 6 0 
 Loc.exc. 7 1 0 5 5 0 
 Other 8 16 23 7 8 0 
 No op 9 7 11 8 5 0 
 Missing 2 0 8 0 9 100 
Radical resection No 23 13 7 24 9 0 
 Yes 64 44 73 75 61 0 
 Missing 13 43 21 1 30 100 
Adjuvant radio-
therapy 

No
97 79 74 86 52 80 

 Yes 3 20 21 14 48 19 
 Missing 0 1 5 0 0 1 
Local recurrence No 0 52 82 91 76 0 
 Yes 0 48 19 9 9 0 
 Missing 100 0 0 0 15 100 
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Table 9. Ninety-day relative survival. Standardised for age with age groups 0-59, 60-
69, 70-79, and 80+ years. 

Table 10. Five-year relative survival. Standardised for age with age groups 0-59, 60-
69, 70-79, and 80+ years. *= too few cases.

    90 –day Relative Survival 

  Denmark Finland Iceland Norway Scotland Sweden 

Male Stage I 0.93 0.81 1.01 0.97 1.00 0.99 
  Stage II 0.92 0.96 0.75 0.95 0.96 0.96 
  Stage III 0.89 0.98 0.81 0.97 0.95 0.97 
  Stage IV 0.76 0.87 0.81 0.71 0.79 0.81 
  missing 0.65 0.90 0.55 0.75 0.77 0.89 
  Total 0.84 0.95 0.89 0.91 0.90 0.94 
Female Stage I 0.93 0.86 0.75 0.98 1.01 1.01 
  Stage II 0.94 0.90 0.81 0.99 0.97 0.98 
  Stage III 0.92 0.81 1.00 0.98 0.98 0.98 
  Stage IV 0.72 0.81 0.93 0.77 0.63 0.81 
  missing 0.60 0.92 0.26 0.86 0.89 0.94 
  Total 0.87 0.93 0.87 0.93 0.93 0.95 

   5-year Relative Survival 

    Denmark Finland Iceland Norway Scotland Sweden 

Male Stage I 0.91 0.70 0.43 0.96 1.05 0.91 
  Stage II 0.76 0.68 0.51 0.74 0.86 0.76 
  Stage III 0.42 0.25 0.41 0.67 0.57 0.45 
  Stage IV 0.07 0.00 0.00 0.02 0.07 0.02 
  missing 0.26 0.16 * 0.55 0.21 0.33 
  Total 0.46 0.45 0.40 0.63 0.60 0.55 
Female Stage I 0.92 0.39 0.45 0.84 0.91 1.00 
  Stage II 0.82 0.64 0.13 0.72 0.66 0.80 
  Stage III 0.55 0.48 0.59 0.48 0.50 0.55 
  Stage IV 0.14 0.09 0.00 0.06 0.06 0.11 
  missing 0.27 0.33 * 0.55 0.54 0.49 
  Total 0.54 0.47 0.36 0.57 0.58 0.63 
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Table 11. Relative Excess Risk (RER) estimates. Nordic countries and Scotland

  90 days 5 years 5 years excl. first 90 days 
  RER 95% C.I. RER 95% C.I. RER 95% C.I. 
Country   p<0.001  p=0.04  p=0.68 
 Denmark 2.2 (1.6-3.0) 1.2 (1.1-1.4) 1.1 (0.9-1.2) 
 Norway 1.5 (1.0-2.2) 1.1 (0.9-1.2) 1.0 (0.8-1.2) 
 Sweden 1.0  1.0  1.0  
 Finland 1.1 (0.5-2.2) 1.3 (1.0-1.7) 1.3 (1.0-1.7) 
 Iceland 1.5 (0.7-3.3) 1.4 (1.0-2.0) 1.4 (0.9-2.0) 
 Scotland 1.5 (1.0-2.1) 1.2 (1.0-1.4) 1.1 (0.9-1.4) 
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General Discussion 

The improvements made during the last decades have considerably changed 
outcome after rectal cancer surgery. Survival figures are now better for rectal 
cancer patients than for colon cancer patients in the Uppsala-Örebro region 
of Sweden  [47]. Despite the major improvements, some patients still suffer 
serious complications with their surgery, even if it is considered curative. 
Complications, or side effects, caused by drugs, are extensively studied be-
fore a new compound can be widely introduced to the market. Even after the 
introduction of a new compound, further studies ascertain the effects in the 
clinical setting. In the first paper of this thesis, surgical stapling devices were 
compared with respect to anastomotic leakage. To test the hypothesis that 
one of the stapler brands is associated with a higher risk of leakage, a pro-
spective randomised study comparing the instruments was started in January 
2004. Even though manufacturers of surgical devices produce high quality 
instruments, the surgical profession is responsible for evaluating their re-
sults, and if a device negatively influences the outcome, it should not be 
used. The best form of evaluation is the randomised study; however, as the 
differences studied are usually small, the studies have to include many pa-
tients and the trials take a long time to complete and new techniques or in-
struments may already have been introduced. Furthermore, there is always a 
risk of selection bias. To overcome many of these problems, devices, as well 
as techniques, can be registered prospectively in quality registers and con-
tinuously evaluated. One example of this is the Swedish Hip Registry  [48], 
in which all hip prostheses are registered and where evaluations have shown 
that certain prostheses are associated with bad results and their use can be 
discontinued. For the patients, and sometimes for the surgeon, the immediate 
results are important and decisions for applying new techniques or treat-
ments are often based on relatively short-term follow-up studies. To deter-
mine whether the effects of a treatment are durable over time, long-term 
studies are needed.The second paper in this thesis considered the long-term 
effects of preoperative radiotherapy on survival and local recurrence rate in a 
randomised trial, the SRCT. A persistent 10% survival benefit was deter-
mined in the group randomised to preoperative radiotherapy and surgery. It 
has been suggested that adjuvant radiotherapy does not reduce the true local 
recurrence rate, but only postpones it. The median follow-up time in this 
study was 13 years and local recurrences were detected up to 12 years after 
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the operation, but only in the surgery alone group. An overall reduction in 
local recurrence rate from 29% to 9% was seen at the end of the follow-up.   

The addition of chemotherapy to conventional preoperative radiotherapy 
has shown no advantages, compared to short-term preoperative radiotherapy 
before surgery with regard to sphincter preserving surgery even though a 
substantial down sizing can be shown [49]. Currently, several randomised 
trials investigate the value of radiochemotherapy in different combinations 
as trial results partly conflict  [44]. Neither has the laparoscopic approach to 
rectal cancer yet proved to be of substantial benefit to patient survival or 
local recurrence rates  [50]. As the armamentarium for treatment increases, 
new questions arise. How do we know which patients are over treated and do 
not benefit from the different adjuvant options?  

Rectal cancers that are still confined within the muscular layer of the rec-
tum i.e. T1-tumours, can often be successfully treated by LE of the tumour. 
LE is less traumatic and therefore sometimes chosen for fragile patients. 
Local recurrence rates of up to 25% and 5-year survival rates of 66% - 98% 
have been reported [51]. However, reports are most often from centres of 
excellence and patients have been rigorously assessed pre- and postopera-
tively after they have passed in- and exclusion criteria. Corresponding results 
from population-based settings are largely unknown.  In the third paper, the 
outcome of all patients having LE of a rectal cancer between 1995 and 2001 
in the SRCR was analysed. The results for stage I disease, with a cancer 
specific 5-year survival rate of 95%, and a local recurrence rate of 7% after 5 
years, was equal to the levels seen after resections of the entire rectum and 
compared well to previously published series. LE can generally be recom-
mended for early stage I tumours (T1), although current research focuses on 
subdividing even these tumours into high and low risk tumours as there is a 
risk of lymph node metastases of up to 8%-12%  [52, 53]. The selection of 
appropriate cases could be based on histopathology i.e. differentiation, blood 
and lymph vessel ingrowth and tumour budding  [54] but unfortunately, 
these examinations have to be performed on the entire specimen to be valid. 
Further information on what kind of tumours are suitable for LE, with or 
without adjuvant treatment, will probably come from gene and protein re-
search. The recommendations regarding T2 tumours are unclear as there are 
no randomised studies between resection and local excision for these tu-
mours; although, it is not likely that local excision would be the better option 
because the high risk, up to 65%, of lymph node metastases [53]. A reduc-
tion in local recurrence rates after addition of adjuvant chemotherapy is re-
ported in the literature  [51]. Further improvement may be achieved by pre-
operative radiotherapy.  

In Paper IV, the analysis of outcome was straight forward, but some 
methodological concerns arose on comparison of the large data sets from 
different countries. In this study, the entire populations of rectal cancer pa-
tients in Denmark, Iceland, Norway, Scotland and Sweden were studied. 
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Even if the national cancer registers are complete, and thereby the national 
clinical rectal cancer registries, some differences in registration exist and 
could possibly affect outcome. In Sweden, incident cases, as noted by death 
certificate only, are not registered retrospectively as they are in the other 
countries. It appeared that Sweden had a decreased risk in the first three 
months after diagnosis, but was not as pronounced in the succeeding follow-
up. Even if death certificate only cases were excluded in the survival analy-
ses, some cases in the other countries were death certificate initiated, usually 
with a short follow back and thereby had a short survival time. Another the-
ory could be that Sweden might have better initial treatment or at least a 
more adequate diagnostic process and initial treatment resulting in a delay in 
death after treatment.  

The improvements in rectal cancer treatment seen over the last decade 
would have been of less importance was it not for a concomitant develop-
ment of effective quality assurance [55, 56] of rectal cancer surgery. Corre-
sponding population-based registration of the oncological care given has 
been discussed in Uppsala- Örebro health care region, as it is believed that 
this could further improve results. 

In contrast to the average proportion of 25% for emergency surgery for 
colonic cancer [57], few rectal cancer operations are emergencies. Success-
ful screening would not reduce this number considerably, but would perhaps 
increase survival through earlier detection of rectal cancers, and in some 
cases, prevent the development of cancers by removing polyps.  

In this thesis, several registers have been used and the results and conclu-
sions depend on the validity and reliability of these registers. The SRCR is 
continuously updated and has been validated on several occasions [21, 22]. 
The 99% completeness of the SRCR of all rectal cancer patients is reached 
by matching to the CR. In Paper II, the validity of the register search in the 
CR, CDR and HDR was checked through a manual control of 30% of the 
patient files. The validity of the CR is based on an obligatory registration run 
by six ROCs and 99% of the registrations have a histopathological diagnosis. 
The number of missing registrations varies with diagnosis but is low even 
for cancers with high mortality such as pancreatic and lung cancer 
(www.socialstyrelsen.se). At the ROCs controls of gender-diagnosis, blank 
fields for histopathology diagnosis and site–histopathology are made before 
registrations are definitive. At the central level, double registrations and 
plausibility are further controlled. 
The validity of the CDR and HDR depends on the diagnosis [58, 59]. In 
general, the validity improves the more severe and life threatening the diag-
nosis is, which is in accordance with the findings in Paper II. Good registra-
tions and thereby high validity and reliability are mandatory for useable reg-
isters. In order to reach this goal, it is essential that the people doing the reg-
istration receive feedback. The feedback can be given in annual reports, in 
which all participating units can compare their results with others, thereby 
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stimulating quality efforts [56]. In our experience, registration improves if a 
dedicated nurse or secretary organises the paper flow, so that all registrations 
are made at the proper time. 

Conclusions
Quality in rectal cancer surgery is determined by several different parts, each 
of which can be improved. In this thesis, some of these parts have been fur-
ther penetrated. 

The risk of serious complications, such as anastomotic leakage, can be in-
fluenced not only by patient factors and by the skills of the surgeon, but also 
by the choice of surgical instruments. 

Preoperative radiation with 25 Gy followed by surgery within one week 
improves survival by 10% and reduces the local recurrence rate from 29% to 
9% in curatively-treated rectal cancer patients, even after a long follow-up. 

Local excision of stage I rectal cancers can be used with good results in a 
population-based setting. A more exact staging would further improve the 
results.

Differences in rectal cancer survival in the Nordic countries and Scotland 
are mainly due to early death, possibly due to differences in the quality of 
surgery and postoperative care. 

In all of the above-mentioned areas, knowledge is still limited. Through a 
combination of experimental and clinical research, further improvements in 
rectal cancer surgery will be made, but to what extent is yet to be proved. 
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Summary in Swedish
(sammanfattning på svenska) 

Inledning
Cancer i tjocktarm och ändtarm, utgånget från körtelcellerna i slemhinnan, 
s.k. adenocarcinom, är den vanligaste typen av cancer i Sverige efter bröst-
cancer och prostatacancer. Ungefär en tredjedel av tumörerna i tjock och 
ändtarm, sitter i ändtarmen, rektum. I Sverige nyinsjuknar omkring 2000 
personer med rektalcancer årligen. Det enda sättet att bota rektalcancer är att 
kirurgiskt avlägsna tumören. Bara för ett par årtionden sedan var prognosen 
vid rektalcancer dyster, med låg överlevnad och stor risk för att cancern 
skulle återkomma lokalt, ett s.k. lokalrecidiv. Ett lokalrecidiv av rektalcancer 
är ett tillstånd som ofta betyder svåra smärtor, avföringsinkontinens och 
utsöndring av slem och blod. Emellertid har behandlingen av rektalcancer 
kontinuerligt förbättrats och de senaste åren har i Sverige femårsöverlevna-
den efter operation av rektalcancer har passerat den för tjocktarmscancer och 
risken för lokalrecidiv är en fjärdedel av vad den var 1980.  De huvudsakliga 
skälen till denna förbättring är införandet av preoperativ strålbehandling, 
införandet av ny kirurgisk teknik, den s.k. totala mesorectala excisionen
(TME) och en koncentration av kunnande och resurser.
Preoperativ strålbehandling givet under 5 dagar till totalt 25 Gy, följt av 
kirurgi följande vecka, har i flera randomiserade studier visats kunna minska 
risken för lokalrecidiv. I Svenska Rektalcancerstudien (SRCT) ökade också 
femårsöverlevnaden för den grupp som erhållit strålning. Relativt nyligen 
har resultaten av en stor internationell studie med TME-kirurgi och preope-
rativ strålbehandling presenterats. Även i denna studie, med modern kirurgi 
har preoperativ strålbehandling en reducerande effekt på antalet lokalrecidiv. 
Dock har någon överlevnadsvinst inte kunnat registreras under den tid som 
uppföljning har skett. I modern behandling av rektalcancer är i dag skräddar-
sydd strålbehandling standardterapi i många länder. 
Under mitten av 1980-talet introducerades TME-kirurgin. Denna teknik in-
nebär att kirurgen under sin dissektion mycket noga följer de embryonala 
anläggningsplanen för rektum. Eftersom cancerceller länge respekterar såda-
na naturliga skiljeväggar kan kirurgen med denna teknik avlägsna rektum 
med tumören innesluten i sitt naturliga ”fodral” utan att cancerceller sprider 
sig. Centra som använt den här tekniken rapporterar låga lokalrecidivsiffror 
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och enskilda kirurger som utbildat sig i tekniken har bättre resultat än de som 
inte gjort det. 
I takt med den ökade kunskapen om hur olika behandlingar påverkar resulta-
ten har det krävts en ökad specialisering och allt fler patienter handläggs av 
kirurger som är subspecialiserade inom kolorektalkirurgi. I forskningsstudier 
har det visats att inte bara enskilda kirurgers kunskap har betydelse, utan 
också att en koncentration av kunskap och resurser till team inriktade på 
behandling av rektalcancer förbättrar resultaten. 

Behandling av rektalcancer innebär oftast ett stort kirurgiskt ingrepp, ibland 
föregått av strålbehandling och/eller cellgiftsbehandling, ibland följt av 
tilläggsbehandling med cellgifter. Sådana komplexa behandlingar och för-
lopp kan vara svåra att utvärdera med randomiserade studier. Ett annat sätt 
att utvärdera resultaten är att utnyttja kvalitetsregister som kan ge en upp-
fattning om hur det går för en större grupp individer under längre tid. I Sve-
rige finns sedan 1995 ett nationellt kvalitetsregister för rektalcancer, Svenska 
Rektalcancer Registret (SRCR). I SRCR registreras alla adenocarcinom be-
lägna mellan anus och upp till 15 cm upp i rektum. Sex regionala onkologis-
ka centra (ROC) är ansvariga för registreringen. Alla nya fall rapporteras av 
kirurger och denna inrapportering jämförs med den obligatoriska anmälan 
till cancerregistret (CR) från alla patologavdelningar för nydiagnostiserade 
cancerfall. Denna ”dubbelkontroll” gör att täckningsgraden av SRCR är 99 
%. I registreringen ingår utredning före operationen, operationsmetod, tu-
mörstadium, ev. tilläggsbehandling, vårdtid, komplikationer och uppföljning 
t.o.m. fem år efter operationen.  

I omkring 50 % av alla fall av rektalcancer opereras ändtarmen bort och en 
sammankoppling mellan anus och tjocktarmen, en s.k. anastomos, skapas för 
att undvika en permanent stomi. Om sammankopplingen inte läker inträffar 
ett anastomosläckage, en av de mest fruktade komplikationerna vid denna 
typ av kirurgi. Ett anastomosläckage orsakar inte bara ökad risk för död i det 
postoperativa förloppet, utan också kraftigt ökat vårdbehov och förlängd 
vårdtid. För att klara av ett anastomosläckage behövs dränage, skapande av 
en tunntarmsstomi och ofta flera reoperationer. 
De flesta studier inom cancerområdet använder sig av femårsdata som ett 
mått på en behandlings effekt. Detta beror på att de flesta dödsfallen till följd 
cancer, eller upptäckter av återfall, sker de fem första åren efter diagnos. 
Radioaktiv strålning har dock effekter i cellerna under decennier efter att de 
blivit bestrålade. Detta har lett till spekulationer i att strålbehandling given i 
samband med kirurgi för rektalcancer inte reducerar antalet lokalrecidiv och 
förbättrar överlevnad, utan endast skjuter upp dessa händelser. 
Rektalcancer är en sjukdom som är ovanlig före 50 års ålder, men blir sedan 
allt vanligare med stigande ålder i befolkningen. Medelåldern i SRCR är 73 
år. Detta betyder att en avsevärd andel av dem som drabbas är 80-90 år. 
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Många äldre har också andra sjukdomar t.ex. hjärt-kärlsjukdomar eller dia-
betes vilket gör att de sämre klarar det stora trauma en operation av rektal-
cancer innebär. Om rektalcancern är i ett tidigt stadium kan en lokal opera-
tion av tumören göras, en s.k. lokal excision, vilket innebär ett mycket mind-
re trauma. Emellertid kan inte tumörspridning till de lokala lymfkörtlarna tas 
bort vid denna typ av kirurgi vilket gör att risken för kvarvarande tumör blir 
stor samt att en slutgiltig stadiebedömning av tumören inte kan göras. I flera 
publicerade studier har man kunnat visa att lokal excision i utvalda fall ger 
bra resultat med avseende på överlevnad och lokalrecidiv. I det tredje delar-
betet presenteras resultaten efter lokal excision i ett populationsbaserat mate-
rial (SRCR). 
Modern behandling av rektalcancer är komplex och varje del har olika stor 
betydelse för resultatet. Tidigare studier har visat att resultaten skiljer sig 
mellan länder, även sådana som liknar varandra mycket t.ex. de nordiska 
länderna.  Kunskapen om de olika delarna och deras betydelse finns i alla 
länder men tillämpas olika och får olika tyngd beroende på hur befolkningen 
belastas av andra faktorer. Tidigare studier har visat skillnader i överlevnad 
mellan de nordiska länderna, där Danmark har utmärkt sig med sämre över-
levnad. Överlevnaden i Danmark är mer lik den i Storbritannien. Detta har 
förklarats med att patienterna sökt med ett mer avancerat tumörstadium. För 
att bättre kartlägga eventuella skillnader i överlevnad och faktorer som kan 
ha betydelse för detta har en djupgranskning av patienter med rektalcancer i 
Danmark, Finland, Island, Norge, Skottland och Sverige gjorts. 

Delarbete I 

Genom analyser av data från SRCR har det visat sig att frekvensen anasto-
mosläckage efter främre resektion varierar kraftigt mellan sjukhus. Det är 
oklart vad detta beror på. Flera riskfaktorer för anastomosläckage är kända 
t.ex. anastomos nära andtarmsöppningen och manligt kön. Emellertid är 
dessa faktorer inte möjliga att påverka och skiljer sig inte mellan sjukhus. 
Under diskussioner i Svensk Förening för Kolorektal Kirurgi framlades hy-
potesen att valet av ”symaskin” s.k. cirkulär stejpler, som används vid ska-
pandet av anastomosen, påverkar risken. 
Data från SRCR från åren 1995-1999 användes och kompletterades med 
uppgift om vilken cirkulär stejpler som använts vid respektive klinik under 
perioden. Risken för anastomosläckage relaterades till valet av cirkulär stejp-
ler.
Totalt 293 (9 %) anastomosläckage efter 3316 främre resektioner fanns regi-
strerade under perioden. Valet av cirkulär stejpler kunde bestämmas i 70 % 
av fallen. Typerna av cirkulär stejpler kallades A eller B beroende på tillver-
kare. Den grupp där val av instrument inte kunde fastställas eller där svar ej 
inhämtats kallades okänd. I gruppen A var frekvensen läckage 7 %, i grup-
pen B var den 11 % (Chi-två test, p=0, 0039). I gruppen okänd stejpler var 
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läckagefrekvensen 8 %. Manligt kön, preoperativ strålning och typ av stejp-
ler föll ut som statistiskt signifikanta riskfaktorer i uni- och multivariat ana-
lys.  
Inom kirurgin har oftast nya tekniker snabbt inkorporerats i vården utan ve-
tenskaplig utvärdering. Kraven på vården i dag är dock annorlunda och för 
patientsäkerhet och resurstilldelning krävs att nyttan av given vård skall vara 
vetenskapligt belagd så lång som möjligt. Ett sätt att nå detta är att upprätta 
kvalitetsregister, som t.ex. SRCR och utvärdera resultaten därifrån. I denna 
studie kunde inte valet av cirkulär stejpler bestämmas i 30 % av fallen, men 
läckagefrekvensen i denna grupp låg mellan A och B vilket sannolikt förkla-
ras av att det i denna grupp finns en blandning av instrumenttyper. Skillnader 
i konstruktion och handhavande skulle kunna vara förklaringar till varför 
risken för anastomosläckage skulle vara större med en typ av instrument 
jämfört med ett annat. Emellertid medför alla retrospektiva studier en bety-
dande risk för confounders varför en randomiserad multicenterstudie har 
startats för att jämföra instrumenten.                   

Delarbete II 

Mellan 1987 och 1990 genomfördes SRCT i vilken 1168 patienter randomi-
serades till preoperativ strålning följt av kirurgi nästföljande vecka eller en-
bart kirurgi. 908 av dessa patienter opererades kurativt, d.v.s. utan tecken till 
kvarvarande tumör. I denna studie gjordes en långtidsuppföljning avseende 
överlevnad och recidiv hos de kurativt opererade patienterna med en medi-
anuppföljningstid på 13 år. SRCT-databasen matchades mot befolkningsre-
gistret, dödsorsaksregistret och patientregistret. 30 % av journalerna grans-
kades manuellt och mycket få ickeregistrerade händelser kunde tillföras da-
tabasen.
Den kumulativa 5-årsöverlevnaden i den strålade gruppen var 38 % jämfört 
med 30 % i den ostrålade (p=0,008:log-rank test). Den cancerspecifika 5-
årsöverlevnaden var också högre i den strålade gruppen, 72 %, jämfört med 
62 % i den ostrålade (p=0,03:log-rank test). Den förbättrade överlevnaden 
fanns i varje tumörstadium, tabell 3. 
En reduktion av antalet lokalrecidiv fanns i varje tumörstadium. För alla 
stadier var skillnaden 50 %, figur 2. Reduktionen var statistiskt signifikant 
för tumörer från anus och upp till 10 cm, men det var ingen skillnad mellan 
de strålade och ostrålade över denna nivå. Ett fåtal fall av lokalrecidiv hitta-
des senare än fem år efter operationen, de flesta av dessa i den ostrålade 
gruppen.
Studien visar att preoperativ strålning har en bestående effekt på överlevnad 
och antal lokalrecidiv efter kurativ kirurgi för rectalcancer även efter mycket 
lång uppföljning. Det finns ingenting som tyder på att lokalrecidiven endast 
skjuts framåt i tiden. 
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Delarbete III 

Resultaten efter lokal excision (LE) av rectalcancer varierar i litteraturen, 
men de flesta rapporterna baseras på behandlingsserier från sjukhus som 
specialiserat sig på behandling av kolorektala sjukdomar. Detta innebär att 
de behandlade patienterna ofta har sållats innan de kommer till behandling 
och därigenom ges en bild av vilka behandlingsresultat som kan nås under 
optimala förutsättningar snarare än de resultat som nås i den dagliga sjuk-
vården. Genom att använda SRCR, i vilket alla rectalcancrar i Sverige regi-
streras, som bas kunde vi följa upp alla fall av lokal excision från åren 1995-
2001 och ge en populationsbaserad bild av resultaten efter LE. 
Totalt 623 patienter, 6 %, av alla fall i SRCR, hade opererats med lokal exci-
sion.
Medianåldern för dessa patienter var 79 år vilket är betydligt äldre än ge-
nomsnittet på 73 år för samtliga patienter i SRCR. Detta medför vissa svå-
righeter när det gäller att bedöma överlevnad relaterat direkt till sjukdomen 
(competing risks). För att ta hänsyn till detta beräknades både relativ (RS) 
och cancerspecifik (CS) överlevnad. 
Den kumulativa 5-årsöverlevnaden efter LE i stadium I visas i tabell 6. Lo-
kalrecidivfrekvensen efter fem år var 7,2 %, vilket var högre än för övriga 
metoder, tabell 7.
I analysen av cancerspecifik överlevnad i stadium I visas att den är lika efter 
LE och främre resektion och rektumamputation. Däremot visar analysen av 
relativ överlevnad att patienter som opererats med LE dör tidigare. Detta 
beror sannolikt på samtidig annan svår sjukdom, vilket i sig kan ha bidragit 
till valet av LE. Om tumörstadiet visar sig vara mer avancerat blir resultaten 
efter LE mycket dåliga. Detta gör att såväl den preoperativa, som den post-
operativa stadieindelningen måste göras mycket noggrant för att rätt patien-
ter skall väljas ut för LE. 

Delarbete IV 

Genom cancerregistren i Damark, Finland (Tampereområdet), Island, Norge, 
Skottland och Sverige identifierades alla fall av rektalcancer som diagnosti-
serats under 1997 (Finland och Island 95-98) enligt ICD-7. Vidare exklude-
rades alla med tidigare invasiv cancer diagnostiserad, obduktionsfynd, icke 
adenocarcinom och lokalisation utom rektum, 0- 15 cm. Den relativa 5-
årsöverlevnaden var sämst i Danmark, Finland och Island, medan bättre re-
sultat sågs i Norge, Skottland och Sverige. I tabell 9-10 redovisas överlevna-
den land för land och stadium för stadium. I en regressionsanalys av riskfak-
torer för död under de första fem åren efter diagnos blev land (Danmark och 
Island), ålder över 80 år, manligt kön, mer avancerat tumörstadium och icke 
radikal resektion statistiskt signifikanta. För att vidare beräkna den ökade 
risken användes en metod för Relative Excess Risk (RER) för varje land och 
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riskfaktor i förhållande till uppföljningstid. I denna analys hade Danmark en 
förhöjd RER för död de första tre månaderna och efter fem år. Om de första 
tre månaderna exkluderades kunde ingen förhöjd RER ses för Danska pati-
enter (tabell 11). Samma resultat nås även om alla fall med stadium IV ex-
kluderades vilket korrigerar för en kraftigt ökad dödlighet i cancer och andra 
komplikationer i denna grupp. Analysen visar att den försämrade överlevna-
den i Danmark sannolikt beror på en ökad RER för död de tre första måna-
derna efter operationen och inte som tidigare angivits på mer avancerat tu-
mörstadium vid diagnos.  

I behandlingen av rectalcancer har stora framsteg gjorts de senaste decenni-
erna. Överlevnaden har ökat och färre patienter får återkomst av sin tumör i 
ändtarmsområdet. Trots detta återstår ytterligare förbättringar att göra. I den-
na avhandling har några av dessa områden identifierats och undersökts. 

Utnyttjandet av ny teknik inom det kirurgiska området kommer att öka 
och innebära förenklingar för både kirurgen och patienten. Resultaten i 
delarbete I påvisar vikten av en kontinuerlig utvärdering av kirurgiska in-
strument för att nå bästa och säkraste resultat. 

Strålbehandling före operation för rektalcancer är sedan länge en del av 
standardbehandlingen. Allt fler patienter får i dag också tilläggsbehandling 
med cellgifter. En aggressiv behandling är ofta förknippad med svårare bi-
verkningar, både på kort och på lång sikt. I utvärderingen av dessa kan det 
bli svårt att avgöra vilken av delarna som står för effekterna. I delarbete II 
visas bestående överlevnadsvinster och reduktion av lokala recidiv efter 
enbart strålbehandling och kirurgi i en långtidsuppföljning av ett randomise-
rat material. 

I all medicinsk behandling skall patientens bästa sättas främst. I en åldrad 
patientgrupp kan en reduktion av komplikationer uppväga en något sämre 
tumörbehandling. I delarbete III visas att resultaten efter lokal kirurgi av 
rektalcancer hos patienter med en ytlig tumör är mycket goda, men att fler 
patienter måste få en bättre bedömning av sin tumör för att nå dessa resultat. 

Överlevnad i cancer studeras ofta på befolkningsbasis via landets cancer-
register. Emellertid saknas mycket information i denna analys och det kan 
vara svårt att påverka vården utifrån sådana studier. I delarbete IV har en 
mer ingående befolkningsbaserad multinationell studie visat att en stor del 
av en låg överlevnad i rektalcancer i Danmark beror på en förhöjd dödlighet 
de tre första månaderna efter diagnos och att kraft måste riktas på att förklara 
och minska denna. 
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