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Age <70 Age 70+ 

Model without 

comorbidity 

Model with 

comorbidity 

Model without 

comorbidity 

Model with 

comorbidity 

OR 95% CI OR 95% CI OR 95% CI OR 95% CI 

Age 

50-591 1 1

60-69 1.0 0.6-1.7 1.1 0.6-1.9 

70-791 1 1

80+ 0.4 0.2-0.7 0.5 0.3-0.8 

Gender 

Female1 1 1 1 1

Male 1.3 0.7-2.2 1.4 0.8-2.5 1.7 1.0-2.7 2.0 1.2-3.4 

����������������
abd-perineal res1 1 1 1  1

Low anterior res. 0.5 0.3-0.9 0.5 0.3-0.9 0.3 0.2-0.5 0.3 0.2-0.5 

������
�
	��
01 1 1

1 0.7 0.3-1.3 0.5 0.3-1.0 

2+ 0.4 0.2-0.8 0.3 0.2-0.6 

Cardiac 0.8 0.4-1.7 0.6 0.4-1.0 

COPD 0.8 0.3-2.3 0.6 0.3-1.4 

Previous cancer 0.2 0.1-0.5 0.6 0.3-1.0 

Diabetes mellitus 0.5 0.2-1.3 0.5 0.3-0.9 
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Total number of 
patients (%) 

Number and proportion 
(%) receiving 
preoperative radiotherapy

P-
valuea

Age (yrs)      

  75-79  344 (53%) 212  (62%)  

  80-84 203 (32%) 101  (50%)  

  85+ 95 (15%) 33  (35%) <0.0001

Gender      

  Male 327  (51%) 183  (56%)  

  Female 315  (49%) 163  (53%) 0.2 

Year of diagnosis      

  2002 212 (33%) 110  (52%)  

  2003 205 (32%) 121 (59%)  

  2004 225 (35%) 115  (51%) 0.2 

Performance score 
(ECOG) 

     

  0 164 (26%) 114  (70%)  

  1 196 (31%) 97  (49%)  

  2-4 83 (13%) 36  (43%)  

  Unknown 199 (31%) 99  (50%) <0.0001

Severity of comorbidity      

  None 159 (25%) 92 (58%)  

  Mild 205 (32%) 123 (60%)  

  Moderate 149 (23%) 68 (46%)  

  Severe 119 (19%) 61 (51%)  

  Unknown 10 (2%) 2 (20%) 0.07 

Comorbid condition      

  Cardiovascular diseases 234 (36%) 114 (49%) 0.7 b

  Previous malignancies 98 (15%) 44 (45%) 0.04 b

  COPD 75 (12%) 36 (48%) 0.2 b



  Diabetes 96 (15%) 38 (40%) 0.005b

  Hypertension 205 (32%) 125 (61%) 0.5 b

  Cerebrovascular 
  diseases 

71 (11%) 30 (42%) 0.03 b

Living alone      

  Yes 146 (23%) 76 (52%)  

  No 200 (31%) 99 (50%)  

  Unknown 296 (46%) 171 (58%) 0.6 

Living independently      

  Yes 402  (63%) 221 (55%)  

  No 33  (5%) 11 (33%)  

  Unknown 207  (32%) 114 (55%) 0.02 

pT       

  2 238 (37%) 133 (56%)  

  3 404 (63%) 213 (53%) 0.4 
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RTx+ RTx- 

N (%) N (%) P-value

Total 346 (100%) 296 (100%)  

Any postoperative complication b 196 (58%) 123 (42%) <0.0001

Wound infection (wound abcess, wound 
dehiscence) 

48 (14%) 21 (7%) 0.005 

Deep infection (anastomotic leakage, pelvic 
abcess) 

53 (16%) 28 (10%) 0.02 

Ileus 22 (7%) 10 (3%) 0.08 

Cardiovascular complication 30 (9%) 24 (8%) 0.8 

Thromboembolic event 6 (2%) 5 (2%) 0.9 

Pulmonary complication 16 (5%) 13 (4%) 0.9 

Urinary tract complication 46 (14%) 29 (10%) 0.2 

Bleeding requiring surgical re-intervention or 
blood transfusion 

6 (2%) 4 (1%) 0.7 

Other postoperative complication c 62 (18%) 41 (14%) 0.2 

Re-operation d 65 (19%) 41 (14%) 0.09 

30-day mortality after elective surgery  26 (8%) 22 (8%) 0.9 

------------------------------------------------------------ -------------------- ---------------------- ---------- 

Local recurrence 6 (2%) 19 (6%) 0.002 

Local recurrence, among patients at least 12 
months alive 

6 (2%) 18 (8%) 0.002 

   

a Excluding patients of whom the medical files did not provide sufficient information regarding  
presence or absence of postoperative complications (N=14). 
b Postoperative complications up to 1 year after diagnosis; only complications requiring 
medical intervention. 
c E.g. nausea, stoma problems, diabetes complications, liver function disorders, kidney 
function disorders, haematological complications. 
d Any surgical intervention within 6 months after elective tumour resection. 
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 postoperative 
complications 

postoperative 
deep infections 

postoperative 
cardiovascular 
complications 

30-day 
mortality 

Severity of 
comorbidity 

    

  None 43% 11% 6% 3% 

  Mild 54% 11% 7% 8% 

  Moderate 51% 11% 10% 11% 

  Severe 58% a 21% 13%  a 10%  a

Comorbid condition     

  Cardiovascular  
  diseases 

54% b 16% 12% b 11% b

  Previous malignancies 44% 15% 10% 5% 

  COPD 59% b 21% b 16% b 12% b

  Diabetes 60% b 11% 9% 11% b

  Hypertension 53% 15% 8% 9% b

  Cerebrovascular    
  diseases 

62% b 14% 7% 14% b

a Cochran-Armitage trend test (two-sided) of effect of severity of comorbidity: p<0.05. 
b Chi-square test comparing patients with the respective comorbid condition vs. patients 
without comorbidity: p<0.05. 
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 Unadjusted % 
postoperative 
complications 

Adjusted OR p-value 

Age (yrs)    

  75-79 b 51% 1.00  

  80-84 49% 1.03 0.9 

  85+ 52% 1.35 0.2 

Gender    

  Male b 56% 1.00  

  Female 46% 0.63 0.006 

Severity of comorbidity    

  None b 43% 1.00  

  Mild 54% 1.51 0.07 

  Moderate 51% 1.40 0.2 

  Severe 58% 1.72 0.04 

Performance score 
(ECOG) 

   

  0 b 44% 1.00  

  1 52% 1.52 0.07 

  2-4 59% 1.81 0.06 

pT     

  2 b 48% 1.00  

  3 53% 1.25 0.2 

Subsite    

  Rectosigmoid b 40% 1.00  

  Rectum 54% 1.39 0.1 

Preoperative radiotherapy    

  No b 42% 1.00  

  Yes 58% 2.06 0.0002 

a Adjusted for all variables listed and year of diagnosis. 
b Reference category.




-���

5�
<	�@
��
�
���
�����
���	
���
8	��
�- )%
�
����
����	����
��
�
"5
�
���
��
���
�#
�


����	���	���

�������	����
��A����
�
��
��	��
������	��

 Unadjusted 5-
yr survival rate 
(%)  

Adjusted 
HR 

p-value 

Age (yrs)    

  75-79 b 49% 1.00  

  80-84 43% 1.17 0.2 

  85+ 31% 1.74 0.0002 

Gender    

  Male b 42% 1.00  

  Female 47% 0.85 0.14 

Severity of comorbidity    

  None b 60% 1.00  

  Mild 43% 1.57 0.004 

  Moderate 45% 1.55 0.009 

  Severe 28% 2.03 <0.0001 

Performance score (ECOG)    

  0 b 60% 1.00  

  1 49% 1.27 0.2 

  2-4 22% 2.20 <0.0001 

pT     

  2 b 54% 1.00  

  3 40% 1.46 0.001 

Subsite    

  Rectosigmoid b 42% 1.00  

  Rectum 45% 0.90 0.5 

Reoperation    

   No b 48% 1.00  

   Yes 30% 1.47 0.008 

Postoperative complications    

   No b 53% 1.00  



   Yes 38% 1.43 0.003 

Preoperative radiotherapy    

  No b 42% 1.00  

  Yes 48% 0.81 0.09 

a Adjusted for all variables listed and for year of diagnosis. 
b Reference category  
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Stage Limited Extensive 

Age 75-79 yrs 80-84 yrs 85+ yrs 75-79 yrs 80-84 yrs 85+ yrs 

 N (%) N (%) N (%) N (%) N (%) N (%) 

Gender       

  Male 179 (72) 73 (78) 23 (88) 294 (73) 125 (86) 26 (84) 

  Female 69 (28) 21 (22) 3 (12) 107 (27) 20 (14) 5(16) 

Treatment       

CT+RT* 58 (23) 14 (15) 0    

CT* 98 (40) 35 (37) 10 (38) 222 (55) 46 (32) 7 (23)

Other* 92 (37) 45 (48) 16 (62) 179 (45) 99 (68) 24 (77) 

Co-morbidity (total 
score ACE-27)

# 
      

0 33 (13) 9 (10) 9 (35) 78 (19) 21 (14) 8 (26) 

1 46 (19) 21 (22) 3 (12) 81 (20) 37 (26) 6 (19) 

2 82 (33) 38 (40) 7 (27) 117 (29) 41 (28) 9 (29) 

3 77 (31) 21 (22) 6 (23) 103 (26) 36 (25) 5 (16) 

Unknown 10 (4) 5 (5) 1 (4) 22 (5) 10 (7) 3 (10) 

Performance status 
(WHO) 

      

0-1 98 (40) 37 (39) 12 (46) 133 (33) 32 (22) 9 (29)

2-4 48 (19) 23 (25) 6 (23) 120 (30) 47 (32) 14 (45)

Unknown 102 (41) 34 (36) 8 (31) 148 (37) 66 (46) 8 (26) 

Living independently
$
 185 (75) 70 (74) 20 (77) 266 (66) 93 (64) 21 (68) 

Living alone
$
 66 (27) 40 (43) 12 (46) 88 (22) 38 (26) 15 (48) 
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Motive Limited 

N  (%) 

Extensive 

N  (%) 

Patient’s or family’s choice 43 (29) 60 (21) 

High age, co-morbidity or poor PS 46 (31) 98 (34) 

Short life expectancy 19 (13) 62 (21) 

Dead before start of CT 4 (3) 23 (8) 

Other 26 (18)* 24 (8) 

Unknown 10 (7) 22 (8) 

*of whom 4% underwent surgery 
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Adaptation in chemotherapy Limited 

N  (%) 

Extensive 

N  (%) 

Total 151 (70) 171 (62) 

Dose reduced before start chemo 28 (13) 38 (14) 

Dose reduced during chemo 41 (19) 39 (14) 

Number of cycles reduced 91 (42) 120 (44) 

Time between cycles 53 (25) 50 (18) 

Change in type of chemotherapy 17 (8) 8 (3) 
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Motive Limited 

(%) 

Extensive 

(%) 

Hematological toxicity 40 (27) 42 (25) 

Infection 5 (3) 12 (7) 

Other toxicity 13 (10) 10 (6) 

On patient’s request 9 (6) 15 (9) 

Poor PS 11 (7) 14 (8) 

Dead during CT 15 (10) 32 (19) 

Progression 12 (8) 11 (6) 

Poor renal function 5 (3) 1 (1) 

Other 3 (2) 3 (2) 

Unknown 37 (24) 33 (19) 
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Stage Limited 

Age 75-79 yrs 80-84 yrs 85+ yrs 

 N (%) N (%) N (%) 

Gender    

  Male 179 (72) 73 (78) 23 (88) 

  Female 69 (28) 21 (22) 3 (12) 

Co-morbidity (total 
score ACE-27)

# 
   

0 33 (13) 9 (10) 9 (35) 

1 46 (19) 21 (22) 3 (12) 

2 82 (33) 38 (40) 7 (27) 

3 77 (31) 21 (22) 6 (23) 

Unknown 10 (4) 5 (5) 1 (4) 

Performance status 
(WHO) 

   

0 31 (3) 8 (9) 3 (12) 

1 67 (27) 29 (31) 9 (35) 

2 38 (65) 15 (16) 5 (19) 

3-4 10 (4) 8 (9) 1 (4) 

Unknown 102 (41) 34 (36) 8 (31) 

Treatment    

Chemoradiation 58 (23) 14 (15) 0 

Chemotherapy alone 98 (40) 35 (37) 10 (38) 

Radiotherapy alone 22 (9) 10 (11) 1 (4) 

Best supportive care 70 (28) 35 (37) 15 (28) 

    

#
0=absent, 1=mild decompensation, 2=moderate decompensation, 3=severe decompensation 
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Model including type of 

treatment
#

Model including completion 

of chemotherapy
#

HR 95% CI HR 95% CI

Age (years)     

75-79* 1  1  

80-84 1.2 0.94-1.53 1.2 0.95-1.55 

85+ 1.6 1.03-2.39 1.6 1.08-2.48 

Sex     

Female* 1  1  

Male 1.1 0.85-1.41 1.0 0.81-1.34 

Co-morbidity     

No* 1  1  

Yes 1.4 1.07-1.89 1.4 1.03-1.82 

Performance score     

0-2* 1  1  

3-4 2.6 1.6-4.2 2.7 1.6-4.4 

Unknown 1.6 1.24-2.00 1.5 1.22-1.97 

Type of treatment     

BSC* 1  NI  

CT alone 0.6 0.48-0.78 NI  

CT+RT 0.3 0.24-0.45 NI  

Completion of CT     

No CT* NI  1  

<4 cycles NI  0.6 0.50-0.84 

4+ cycles NI  0.4 0.28-0.48 
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OR~ 95%CI2 p-value 
Age 
< 70 years3 1.0 
2: 70 years 0.14 0.07-0.21 <.0001 
FIGO stage 
113 1.0 
Ill 0.34 0.12-0.81 .006 
Co-morbidity, 
number 
03 1.0 
1 0.91 0.78-0.93 .04 
Year of diagnosis 
19953 1.0 
1996 0.68 0.32-1.35 .3 
1997 2.03 1.09-3.70 .07 
1998 1.97 0.90-3.95 .08 
1999 3.22 1.40-7.29 .002 
2000 2.32 1.04-5.31 .04 
2001 3.53 1.66-7.71 .001 
1 Odds ratio 

2 95% Confidence limits 

3 Reference category 

* * Adjusted for hospital of treatment 
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