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Records of 487 patients in long-term follow-up after Ro 
resection of colorectal carcinomas between January 1, 
1980 and December 31, 1989 were analyzed. Every 
patient underwent regular examinations according to a 
defined schedule after curative resection of colorectal 
carcinoma. The date of evaluation was June 31, 1991. 
During a median observation time of 48 months (range, 
15-132 months), tumor recurrence was observed in 149 
patients (30.6 percent), with 56.4 percent of these suf- 
fering from tumor-associated symptoms. As the primary 
manifestation of tumor recurrence, only distant metas- 
tases (DM) were found in 76 patients (51 percent), only 
local recurrence (LR) in 46 patients (30.9 percent), and 
both DM and LR in 27 patients (18.1 percent). Patients 
with rectal carcinoma developed LR more frequently (P 
< 0.05) (19.5 percent) than patients with colon carci- 
noma (11.8 percent). The probability of developing dis- 
tant metastases was not different (P < 0.05) for colon or 
rectal carcinoma but depended on primary tumor stage 
(P < 0.05). Only 36 patients (24.2 percent) with recur- 
rence could undergo further curative resection. Fifty pa- 
tients (33.5 percent) were given palliative therapy, and 
63 patients (42.3 percent) were given no oncologic 
treatment. Only 9 of the 36 patients (6 percent of all 
recurrence patients) undergoing Ro resection were free 
of tumor for more than two years. In no case was a third 
Ro resection possible. The survival time of these patients 
was increased significantly after Ro resection of tumor 
recurrence (P = 0.03). Our study suggests that only a 
very few patients may live longer as a result of regular 
follow-up programs after curative resection for colorectal 
carcinoma. [Key words: Colorectal carcinoma; Follow-up; 
Recurrences] 
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_.~' or many years a regular fol low-up regimen has 

been  the standard of care in oncologic  treat- 

ment  after curative resection of colorectal  carci- 
noma. >4 Follow-up naturally includes psychologic  

care fol lowing large intestine resection, but the 
most important  purpose  of follow-up is early de- 
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tection of recurrent and metachronous  carci- 
noma. 5-8 

Because asymptomatic  early recurrences and car- 

cinomas can be opera ted  on with curative intention 
more  often than can symptomatic  ones, 9' 10 follow- 

up programs with regular examinations were intro- 

duced  to detect recurrence in the asymptomatic  

stage. In our department,  fol low-up after curative 

resection of colorectal  carcinoma has been  carried 

out since 1980 according to a def ined schedule  for 

all patients with colorectal carcinoma < n (Table 1). 

The aim of this study is to evaluate whether  patients 

undergo ing  this regular long-term follow-up regi- 

men derive any benefit  in survival from the pro- 

gram. 

M E T H O D S  

The endpoints  of our study were the propor t ion 

of further curative resections and the prolongat ion 

of survival time following oncologic  treatment of 

recurrences~ 

Between January 1, 1980 and December  31, 

1989, 539 patients undergo ing  R0 resection of co- 

lorectal carcinoma were entered into a regular 

follow-up program (Table 1). Only 487 patients 

underwent  regular checkups.  The dropout  rate was 

12.4 percent.  

These 487 patients form the basis of this study. 

They underwent  only primary surgical t reatment 

with no added  adjuvant chemotherapy  or radio- 

therapy. Follow-up examinations were carried out 

following a defined schedule  (Table 1). 

The fol lowing clinical data of the 487 patients 
were analyzed: sex, age, primary tumor stage, pri- 

mary tumor localization, preoperat ive and postop- 

erative carc inoembryonic  antigen (CEA) levels, lo- 
calization of recurrence,  recurrence-free interval, 

and survival time. The date of evaluation was June 

3O, 1991. 
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Table 1. 
Fol low-Up Program for all Patients After R0 Resect ion of Colorectal  Carcinomas 

281 

Months After Primary Resect ion 3 6 9 12 18 24 36 48 60 

History, physical examinat ion x x x x x x x x x 
CEA* level, b lood tests x x x x x x x x x 
Abdominal sonography x x x x x x x x x 
Rectoscopy x x 
Co lonoscopy or barium x x x x x x x 

enema 
Chest x-ray x x x x x x 

* CEA = carcinoembryonic antigen. 

At the t ime of pr imary resect ion,  all tumors were  
classified according to the four stages of the TNM 
system of the U I C C  12 and according to anatomic 

tumor  location. 13 
If patients had tumor-associated symptoms at the 

t ime of the diagnosis of  recurrence ,  recur rence  was 
classified as symptomatic.  

For our  study, recurrences  were  subdivided into 
two groups: local recur rences  and distant metas- 
tases. 

During the 10oyear per iod,  any oncologic  treat- 
ment  carried out (further  curative, palliative, or no 
oncologic  t reatment)  was r eco rded  for all patients 
with recurrence .  R0 resect ion has been  de f ined  as 
curative oncologic  t reatment,  and radiotherapy,  
chemotherapy,  or R2 resect ion of  recur rences  has 
been  de f ined  as palliative oncologic  t reatment.  For 
all patients who unde rwen t  further  curative treat- 
ment,  it was r eco rded  whe the r  they had deve lo p ed  
a second  recur rence  and how long their  recur- 
rence-free  interval had been.  

The five-year mean  survival t ime of patients was 
est imated for each pr imary tumor  stage. The one- 
year mean  survival t ime of patients with recur rence  
of carcinoma was est imated for each oncologic  
t reatment  (none,  palliative, or curative). 

Survival curves were  es t imated according to Ka- 
plan-Meier, and dif ferences  were  tes ted using the 
log-rank test. TM Associations be tween  qualitative pa- 
rameters  were  analyzed with Fisher 's exact test for 
con t ingency  tables. Comparisons  with re fe rence  to 
cont inuous  parameters  were  carried out using the 
t-test. The  probabil i ty  of Type I error  was set to o~ 
--- 0.05. 

RESULTS 

Following R0 resect ion of colorectal  carcinoma, 
487 patients unde rwen t  long-term fol low-up be- 
tween January 1, 1980 and D e c e m b e r  31, 1989. The 

mean t ime of fol low-up was 48 months  (range, 15- 
132 months) .  

The propor t ion  of  w o m e n  was 56.8 pe rcen t  (Fig. 
1). The  mean age of the patients was 67.6 years at 
the t ime of primary resect ion and was on average 
2.3 years higher  ( P  < 0.01) for w o m e n  than for 
men.  Most pr imary tumors (43.2 percent )  were  
resec ted  in Stage 2. Stages 1 and 3 were  found  in 
25.9 percent ,  and Stage 4 was found  in 5 percent .  

Recurrences  were  de tec ted  in 149 patients (30.6 
percent) .  As the primary manifestat ion of tumor  
recurrence,  only  local recur rence  was found  in 46 
patients (30.9 percent ) ,  on ly  distant metastases 
were  found in 76 patients (51 percent ) ,  and both  
local recur rence  and distant metastases were  found  
in 27 patients (18.1 percent ) .  

Local Recurrence 

Local recurrence  as the first manifestat ion of 
tumor  recur rence  was found  in 73 patients. Local 
recurrence  occur red  more  often (P  < 0.05) after 
resect ion of rectal carcinoma than after resect ion 
of colon carcinoma. The cumulative percen tage  
after five years was 19.5 percen t  for rectal carci- 
noma and 11.8 percen t  for co lon  carcinoma (Fig. 
2). 

There  was an association be tween  f requency  of 
local recur rence  and tumor  stage for both  colon  
and rectal carcinomas ( P  < 0.05). After five years, 
local recurrences  were  de tec ted  in 9.9 percen t  of  
the patients for Stage 1, in 13.6 pe rcen t  of  Stage 2, 
in 21.5 percent  for Stage 3, and in 20 percent  for 
Stage 4 (Fig. 3). 

Metastases 

During follow-up, 103 patients (21.1 percen t )  
deve loped  distant metastases as the pr imary mani- 
festation of  recurrence.  Metastases were  found  in 
the liver in 80 percen t  and in the lung in 20 percent .  
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Figure 1. Sex and age of patients after Ro resection of colorectal carcinomas (N = 487). 

Figure 2. Cumulative percentage of local recurrence (N = 73) after Ro resection of carcinomas of the rectum and colon~ 

Figure 3. Cumulative percentage of local recurrence (N = 73) after Ro resection of colorectal carcinoma for each tumor 
stage. 
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Nine patients presented with both. The frequency 
of metastases increased with the primary tumor 
stage (P < 0.05) (Fig. 4), but there was no associ- 
ation with the location of the primary tumor (colon 
vs .  rectum) ( P >  0.05). 

CEA Levels 

Preoperative CEA level was in the normal range 
(0.5-5.0) in 86 percent. Elevation of preoperative 
CEA level correlated with tumor stage (P < 0.05). 

Only 10.4 percent of patients with preoperative 
normal CEA levels developed tumor recurrence, 
whereas recurrence was found in 56.9 percent of 
patients with preoperative increased CEA level (>5 
ng/ml) (P < 0.01). The correlation between a 
preoperative elevated CEA level (>5 ng/ml) and 
the probability of recurrence did not depend only 
on advanced tumor stage. Regression analysis re- 
vealed that increased preoperative CEA level was 
an independent risk factor for tumor recurrences 
in Stages 2 and 3 ( P <  0.05). 

Only 75 patients (50.3 percent) had an increased 
CEA level at the time tumor recurrence was diag- 

nosed. Increased CEA level was found in 31 pa- 
tients three months before tumor recurrence could 
be localized by physical examination, chest x-ray, 
pelvic or liver CT scan, endoscopy, or endoluminal 
sonography. 

Some 53.9 percent of patients with metastases 
and 74.1 percent of patients with both metastases 
and local recurrence showed an increased CEA 
level at the time recurrence was diagnosed. How- 
ever, only 23.3 percent of the patients with local 
recurrence had an increased CEA level. 

Only one case was a false-positive increased CEA 
level found in follow-up. This patient had a primary 
preoperative CEA level of 400 ng/ml and also had 
a postoperative CEA level of 400 ng/ml. He has 
been free of tumor recurrence for six years. 

Oncologic Treatment of Recurrent Disease 

During the period of the study, malignancy re- 
curred in 149 cases (30.6 percent). At the time of 
diagnosis of recurrence, only 43.6 percent of these 
patients had no tumor-associated symptoms (Table 
2). 

Figure 4. Cumulative percentage of metastases (N = 103) after Ro resection of colorectal carcinoma for each tumor 
stage. 

Table 2. 
Asymptomatic and Symptomatic Tumor Recurrences of Colorectat Carcinomas (n = 149) in Relation to Oncologic 

Treatment Carried Out 

Asymptomatic Symptomatic All 

n % n % n % 

No oncologic therapy 26 17.4 
Palliative therapy 17 11.4 
Curative resection 22 14.8 

All 65 43.6 

37 24.8 63 42.3 
33 22.1 50 33.5 
14 9.4 36 24.4 

84 56.4 149 100.0 
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Thirty-six of these patients (24.2 percent) had 
isolated recurrent disease and underwent further 
curative resection (Table 3).  Fifty patients (33.5 
percent) were given only palliative therapy 
(chemotherapy, radiation, or Rz resection). Sixty- 
three patients (42.3 percent) could not undergo 
any oncologic treatment because of advanced age, 
poor general condition, or advanced recurrence. 

For patients with distant recurrence, the average 
recurrence-free interval was significantly less (P < 
0.05) between those able to undergo curative re- 
section (31 months) and candidates for only pallia- 
tive treatment (18 months). The longer the recur- 
rence-free interval, the greater the probability to 
curatively resect the recurrence. This seemed valid 
for local recurrence although there was only a 
slight difference (P = 0.2) between the average 
recurrence-flee intervals for curative resection (26 
months) and for noncurative treatment (18 
months). 

Thirty-six (24.2 percent) of the 149 patients who 
developed recurrence could undergo further R0 
resection (Table 2). This is only 7.4 percent of the 
487 patients who were regularly followed. Asymp- 
tomatic recurrences could be treated curatively 
more often than symptomatic ones. 

After curative resection of recurrence, only 9 of 
the 36 were free from tumor for more than two 
years. Twenty-seven of the 36 died within two years 
after surgery or developed a second recurrence and 
could only be given palliative treatment (radio- 
therapy or chemotherapy). In no case was a third 
R0 resection possible. 

If the success of the follow-up program was 
defined as the proportion of asymptomatic curative 
re-resection (n = 22), then success would be 4.5 
percent. In fact, only nine patients (less than 2 
percent of all patients) in the follow-up program 
were free from tumor for more than two years after 
curative re-resection. 

Table 3. 
Ro Resections of Tumor Recurrences (n = 36) 

Pneumonectomy 1 
Atypical lung resection 4 
Major hepatic resection 5 
Hepatic wedge resection 13 
Colon re-resection 4 
Abdominoperineal excision 7 
Sacral excision 2 
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Survival  

The five-year-survival probability after primary 
R0 resection was 0.81 in Stage 1, 0.74 in Stage 2, 
0.43 in Stage 3, and 0.16 in Stage 4 (Fig. 5). 

The survival curve of patients with recurrence 
showed that patients able to undergo R0 resection 
of recurrence survived longer at nine months of 
follow-up than did patients who did not undergo 
curative resection (P = 0.03) (Fig. 6). There was 
no difference in median survival time between 
palliative and no oncologic treatment. Subdivision 
of these groups into symptomatic and asympto- 
matic recurrences did not change the survival 
curves significantly (P = 0.8). 

DISCUSSION 

Standardized long-term follow-up programs for 
colorectal carcinomas have been established in 
many institutions. Outpatient follow-up is impor- 
tant for treatment of postoperative complications 
or to palliate incurable recurrences, but the pur- 
ported primary aim of outpatient follow-up pro- 
grams after curative resection is to discover recur- 
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Figure 5. Survival curves of patients after R0 resection of 
colorectal carcinoma for each tumor stage (N = 487). 
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Figure 6. Survival curves of patients with tumor recurrence 
(N = 149) in relation to oncologic treatment (none, pallia- 
tive, and curative). 
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rent or me tach ronous  ca rc inoma at an early asymp- 

tomatic  stage so that fur ther  potent ia l ly  curative 

t rea tment  can be  carried out. 

To detect  or treat symptomat ic  recur rences  or 
me tach ronous  carcinoma,  it is not necessary  to 

establish fo l low-up programs.  There  wou ld  be  no 
need  to bo ther  pat ients  after curative resect ions,  

and one  would  Wait until pat ients  with recur rences  
b e c a m e  symptomat ic .  In this case, one  would  in- 

t roduce  further  examinat ions .  Therefore ,  to evalu- 
ate the success of  a long- te rm fol low-up p rog ram 

after p r imary  R0 resect ion,  one  must  d e t e r m i n e  the 
p ropor t ion  of all a symptomat ic  pat ients  who  under-  

went  further  curative resect ion.  Only  this propor-  

tion should  count  as a clear measure  of  success of  

long- term systematic  fol low-up.  
Some authors 2' 5, 7, 8, 15 18 descr ibe  their  long- te rm 

fol low-up as successful ,  whi le  others  6'19 24 are 

more  critical. It has not b e e n  p roven  that long- te rm 
fol low-up pro longs  survival t ime after curative re- 

sect ion of colorectal  carcinoma.  
Most studies to date, however ,  have not  consid- 

e red  the d i f ference  b e t w e e n  asymptomat ic  and 
symptomat ic  recurrences .  It is true that early, 

asymptomat ic  recur rences  can be  cured  more  often 
than can symptomat ic  recurrences .  9 It is only  the 

detect ion of early recurrences ,  which  are poten-  
tially curable,  that justifies regular  fol low-up.  

Symptomat ic  recur rences  can be  de tec ted  wi thout  
fol low-up schedules .  

Although similar fo l low-up p rograms  were  used,  
Fritsch e t  al. 2 and Schiessel e t  al. s' 1~ repor ted  about  

50 pe rcen t  asymptomat ic  recurrence ,  Cochrane  e t  

al. 25 found  only  about  42 percent ,  and Schildberg,  26 

evaluating local recur rences  only, found  only  21 
pe rcen t  recur rences  in the asymptomat ic  stage. It 

is not poss ib le  to com pa re  these  results, however ,  

because  each s tudy def ines  the te rms  asymptomat ic  
and symptomat ic  differently. In our  study, t umor  

recur rence  was cons ide red  symptomat ic  if, at the 
t ime of diagnosis,  the pat ient  suffered f rom any 
tumor-associa ted  compla in t  such as loss of  weight ,  
abdomina l  or pelvic pain, rectal or vaginal b leed-  
ing, or change  in bowel  habit. Even wi thout  a 
fol low-up schedule ,  such tumor-assoc ia ted  com- 
plaints would  cause the doctor  to carry out  fur ther  
examina t ion  to exc lude  the possibi l i ty  of  recur- 
rence.  

Patients only  benef i t  f rom fol low-up p rograms  if 
tumor  recur rence  is de tec ted  in the early stage and 

resect ion with curative intent  can be done .  In gen- 

eral, the p ropor t ion  of curative resec t ion  for all 

cases of  recur rence  is 15 to 30 percent ,  and the 

p ropor t ion  of curative resec t ion  for all pat ients  in 
fol low-up is only  3 to 7 percent .  5' 7, 8, 16 18, 23, 26, 27 

These  figures are for bo th  asymptomat ic  and symp- 

tomatic recurrences .  Our  results also suggest  that 

only  a few pat ients  actually benef i t  f rom follow-up.  

Local recur rence  can s e ldom be  resec ted  cura- 
tively.26, 28 The p ropor t ion  of fur ther  curative resec- 

tions, that is, the success  of  fol low-up,  depends  on 

the pr imary  operat ion.  The more  radical this is, the 
less poss ib le  further  curative resec t ion  becomes .  It 

is more  of ten poss ib le  to resect  distant metas tases  
in the liver and lung than local recurrences .  In our  

study, local recur rences  of  co lon  carc inoma could  

be  curatively r eopera ted  on  as f requent ly  as local 

recurrences  of  rectal ca rc inoma (Table  2). 

Curative resect ion of t umor  recur rence  does  not 
equate  with cure. Mentges  and Brueckner  3 repor t  

a 44.1 pe rcen t  recur rence  rate (N = 193) fo l lowing 
pr imary  resect ion of 438 rectal carcinomaS.. Only  
80 of these  (18.2 percen t )  could  unde rgo  a further  
operat ion,  31 of the 80 with curative intention.  In 

long- term follow-up,  on ly  7 of  the 31 (1.6 pe rcen t  

overall)  were  free of  t umor  longer  than five years. 

In our  study, only  9 of  487 pat ients  (1.8 percen t )  
were  free of  t umor  more  than two years after a 

second  "curative" resect ion.  

New operat ive  p rocedures  for surgery of metas- 

tases have b e e n  shown  to p ro long  survival t ime, 
but few pat ients  are actually cured.  29-31 At the pres- 

ent t ime, the n u m b e r  of  pat ients  cured  is still small,  
but it may  increase as n e w  me thods  (CT portogra-  
phy  and CEA immunosc in t ig raphy)  can detect  
more  recurrences  in the asymptomat ic  stage. 

Because further  curative resec t ion  does  p ro long  

survival t ime, long- te rm fol low-up can be  recom-  
m e n d e d  for the future but  not for all patients.  

It is evident  that not many  pat ients  with recur- 
rence  benef i t  f rom the fo l low-up p rog ram uti l ized 
in this study. Based on these  data, we have n o w  

in t roduced  an individual,  r isk-adapted,  fo l low-up 
p rogram in our d e p a r t m e n t Y  Patients m o r e  p rone  
to recur rence  (all Dukes  C and D carcinomas,  Stage 
T3 for rectal carcinoma,  and preopera t ive  e levated  
CEA level [>5 ng/ml])  are examined  more  often 
and according to their  individual risk factors so that 

more  asymptomat ic  recur rences  can be found  and 
opera ted  on with curative intention.  
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