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A prospective evaluation of 149 patients with Dukes' Be or C 
colorectal  carcinoma,  inc luding  per iodic  history,  phys ica l  
examination, chest radiograph, liver function tests, complete 
blood count, carcinoembryonic antigen (CEA) radioimnrunoas- 
say, barium enema, and endoscopic studies, has been underway 
since 1976. Thirty-four patients have had recurrence. This study 
suggests that the history and CEA are the most sensitive noninva- 
sire methods with which to detect recurrent tumors but are un- 
likely to indicate recurrence at a therapeutically advantageous 
stage. [Key words: Carcinoembryonic antigen; Colonic cancer, 
follow-up studies, recurrence; Neoplasm recurrence] 

OL~ W~SDOXl in the use of  new diagnostic and 
therapeutic  tools often lags behind their develop- 
ment. This discrepancy is particularly evident when 
we consider the plethora of  diagnostic tests available 
in the postoperative screening of  patients with col- 
orectal cancer. It is currently recommended  that st, oh 
patients be assessed postoperatively by any one or a 
combinat ion of tests that include history; physical 
examination; complete blood count; examination for 
occult stool blood: proctoscopy; flexible sigmoidos- 
copy; colonoscopy; measurement  of  levels of  serum 
glutamic-oxalacet ic  t ransatninase  ( S G ) Y j ,  s e rum 
g l u t a m i c - p y r u v i c  t r ansaminase  (SGP-I). a lkal ine 
phosphatase ,  lactic dehydrogenase ,  and bilirubin; 
carcinoembrvonic antigen (CEA) radioimmunoassay;  
and radiologic examinations such as barium enema 
studies, li~er scan, chest roentgenogram,  bone scan, 
c o m p u t e d  t o m o g r a p h i c  scan,  and i n t r a v e n o u s  
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pyelogram. There  is no prospective informat ion in 
the literature that allows one to assess the relative val-- 
ues of  each of  these tests or to determine at what 
point postoperatively they are most likely to be of  
vahle. 

To  determine the relative value and appropr ia te  
frequent:y o f  some of  these tests, we pe r fb rmed  a 
standardized series of  diagnostic tests at fixed inter- 
~als postoperatively in a g roup  of  patients who had 
resection o f  a colon or  rectal ca rc inoma  without  
known residual disease. The  results of  this experience 
are the basis for this report .  

M e t h o d s  

Follow-up study was begun in 1976; tile clinical 
course in 149 patients who had resection o f  Dukes' B2 
or C colorectal carc inoma was followed fi'om the time 
of  operat ion until the time of  tumor  recurrence  or 
writing of  this report .  The  fallow-up period ranged 
from one to three years. Some patients received ad- 
juvant  therapy such as peh'ic radiotherapy,  chemo-  
therapy,  and immuno0mrapy ,  and others had no ad- 
j t tvam therapy. All patients were seen at least every 
15 ueeks. At each interview, a complete  history was 
taken, and physical examination was carried out. A 
chest roen tgenogram was obtained, and laboratory 
determinations included complete blood coo.ut, al- 
kaline phosphatase, SGOT,  SGPT, and CEA. The  test 
for lactic dehydrogenase  and proctoscopic examina- 
tions were done every �9 six months.  A bar ium-enema 
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x-ray study and liver scanning were done annually. 
Additional studies including computed  tomography ,  
laparoscopy, liver biopsy, and abdominal  explorat ion 
were o rdered  as indicated by the history, physical 
examination, or  positive laboratory resuhs. All recur- 
rent tumors were documented  histologically. 

Resul t s  

Thir ty- four  of  the 149 patients who had follow-up 
for as long as three years have had histologically 
documen ted  tumor  recurrences.  In spite o f  being 
seen at least  eve ry  15 weeks,  29 pa t i en t s  had  
symptoms befbre or at the time a recurrent  tumor  was 
detected by physical, biochemical, or radiologic ab- 
normalities. Symptoms included coughing,  abdomi- 
nal or pelvic pain, change  in bowel habits, rectal 
bleeding, and malaise. 

Besides the history, CEA assay appeared  to be the 
nlost sensitive means of  detecting tumor  recurrence.  
In 25 of  the 34 patients, an elevation (greater than 5 
ng/ml) was noted at the time of  recurrence;  20 pa- 
tients had both symptoms and an elevated CEA, five 
patients had an elevated CEA without symptoms,  and 
nine patients had symptoms without an elevation in 
the CEA. In o ther  words, all patients had either eleva- 
t ion  o f  the  CEA or  s y m p t o m s  to s u g g e s t  the  
recurrence.  

in addi t ion to either symptoms or elevation of  
CEA, 16 patients had some abnormal  physical f inding 
at the time of  recurrence,  and 13 of  14 patients with 
liver metastases in whom liver scanning was per- 
formed had confirmation o f  recurrence on the scan. 
Six patients had an abnormal  chest roen tgenogram.  
Two of  1_9 patients with recurrence of  pelvic disease 
had abnormal  findings on proctoscopic examination;  
all had symptoms su ggesting disease recurrence.  

Computed  tomographic  scans were o rde red  on six 
occasions, and resuhs were positive in each case. No 
false-negative results were noted. This test was gener-  
all} o rdered  when there was a question of recurrence 
of  pelvic disease, and computed  tomography  appears  
to be part icularly sensitive for r ecu r rence  in this 
location. 

Liver function was abnormM in 12 of  15 cases of  
hepatic recurrence.  The  alkaline phosphatase seemed 
to be the most sensitive liver function test, and its 
elevation was usually associated with liver metastasis. 
Of  15 patients who had documented  liver recurrence,  
12 bad elevated alkaline phosphatase,  and all had ele- 
vated CEA. 

In only one case of  proven tumor  recurrence was 
there an abnormality in liver function that was not 
reflected in elevation of  the CEA, and in that case, 
subsequent follow-up has not demonst ra ted  liver me- 

tastasis to date. Two patients had persistent elevation 
o f  the CEA in the  p o s t o p e r a t i v e  p e r i o d ,  a n d  
r e c u r r e n c e  o f  the colorecta l  c a r c inoma  o c c u r r e d  
within three months  of  operation.  

Eighteen of  115 tumor-f ree  patients had transient 
elevations in CEA. The  abnormalities persisted for 
two to six months.  In 16 of  these patients, the CEA 
r e t u r n e d  to no rma l ,  and  the pat ients  have had  
fMlow-up for as long as 33 inonths without  clinical 
evidence of  recurrent  carcinoma. Two patients cur- 
rently have elevation of  CEA without detectable evi- 
dence of  recurrence.  

If  one considers the likelihood that CEA will be 
elevated in relation to the site of  pr imary tumor ,  it 
appears that the CEA test is least sensitive for recur- 
rent rectal carcinoma. This would suppor t  the previ- 
ously published work of  Moertel and associates) In 
six of  11 patients with recurrent  rectal carcinoma, the 
CEA was elevated. For lesions of  the left colon, CEA 
was elevated in six o f  seven; for lesions of  the trans- 
verse colon, two of  three; for lesions of  the right 
colon, ten of  12; and for muhiple pr imary lesions, one 
of  one. When the anal,,sis was pe r fo rmed  according 
to the distribution of  recurrent  cancer, only' one o f  six 
patients with pelvic or perineal recurrence had an 
elevated CEA, whereas _9_9 of  96 patients with distant 
metastasis had an elevated CEA at or before the time 
recurrence was detected clinically. 

D i s c u s s i o n  

in  1979 it is estimated that 59-,000 persons died of  
cancer of  the colon." Al though much attention has 
been given to long-term therapy of  resected and re- 
cur ren t  colonic cancer, little in format ion  is available 
about  the best way to detect a t umor  recurrence.  
btany maintain that there is no effective t rea tment  for 
recurrent  colonic cancer, and therefore  there is no 
reason to look for it. Such therapeutic nihilism is dif- 
ficult to accept but appropria te ly  reflects our  present 
limitations in managing  established recurrent  colonic 
cancer. Nevertheless, it is impor tan t  to know which 
tests will indicate evidence of  recurrence  at the ear- 
liest possible point.  To  ignore  this cons idera t ion  
would suggest that early t rea tment  may never be ef- 
fective for recurrent  disease. 

Having decided that it is impor tant  to know how to 
follow the clinical course of  patients in the postopera-  
tive period, we raise three impor tant  questions: I tow 
often should patients be examined-  What tests are 
necessary' and valuable for evaluation? What  should 
be done if a recurrence  is detected? 

Polk and Spratt a calculated that  if one accepts an 
interval recurrence  rate of  _9 per  cent as sufficient to 
jus t i fy  examina t i on  then  fo l low-up examina t ions  
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should be pe r fo rmed  about every two months in the 
first postoperative ,,,ear, every three months  in the 
second year, every, six months in tile third and four th  
years, and annually thereafter.  In spite of ' seeing pa- 
tients every ten to 15 weeks, we were disappointed to 
find that symptoms usually preceded biochemical or 
radiographic evidence of" recurrence.  

The rate of  recurrence varies with the stage and 
grade o f  tunqor. 4'5 Our  experience supports  those 
studies that suggest an early recurrence for patients 
with persistently elevated CEA in the postoperative 
period s in that we had two patients with a persistently 
elevated CEA who both had a recurrence within three 
mo nths. 

Alkaline phosphatase is probabl), the most sensitive 
biochemical liver function test for indicating liver me- 
tastasis. The CEA test has also been repor ted  to be 
sensitive for identifying recurrence of  liver disease, r'~ 
In our  group,  all 15 patients with docunlented liver 
metastasis also had an elevated CEA, whereas three of  
the pa t i en t s  had  n o r m a l  a lkal ine  p h o s p h a t a s e  
levels; r's thus, the CEA test appears to be more sensi- 
tive than the other  biochemical tests we per formed.  

The accuracy of  liver scanning varies with the vol- 
ume of  tumor present in the liver. If  tumors are greater 
than 2 cm or replace more than 50 per cent of  the 
liver volulne, the accuracy is good. Obviously, one 
would hope to be able to identify recurrence before 
involvement reaches this level, so liver scanning seems 
relegated to the status of  a cont]rmatory test rather 
than to that of  a first-line screening test. 9'~~ 

Occult stool blood detection has been suggested as 
being valuable for identifying recurrent  tumor.  (_)nlv 
two of  our  34 patients had mucosal disruption caused 
by recurrence.  Welch and Donaldson il reported that 
19 per cent of  patients had gastrointestinal bleeding 
related to recurrence.  Even in their experience, this 
was a low-yield test and would not appear  to be of  
great value in the search for recurrent  cancer. 

Computed  tomography  was used sporadically in 
our  experience, but when employed, it was highly ac- 
curate. Both hepatic and pelvic lesions can be de- 
lineated well. Because of  its expense, ho~vever, like 
that o f  radionucIide liver scanning, computed  tomog- 
raphy should be used as a conf i rmatory test. 

Endoscop.~. was of  surprisingl} limited value. Since 
mucosal , 'ecurrence of  colonic cancer is rare, one 
would expect that colonoscop5 would be of  limited 
xalue, particularly if" adequate  bar ium studies are 
available. Only two of 12 pelvic recurrences could be 
detected by proctoscopy. Thus,  a l though impor tant  
Because a locally resectable recurrent  tumor  may be 
Mentit]ed, routine proctoscopic evaluation appears to 
be of  tow yield. Endoscopy and barium studies would 

appear  to have their greatest function in identifying 
s}nchronous and metachronous  lesions ra ther  than 
recurrence.  

Physical examination was a f requent  indicator o f  
disease, but it was not as sensitive as the presence o f  
symptoms. All patients with abnormal  physical ihld- 
ings had either symptoms or  an elevated CEA. Physi- 
cal examina t ion  remains  an i m p o r t a n t  means  o f  
localizing otherwise nonspecific complaints. 

Carc inoembryonic  ant igen assay was a sensitive 
means o f  identifying recurrent  disease in this series. 
Unfort tmately,  it did not appear  to identify tumors  at 
a resectab]e stage. When we examine this g roup  of  
patients according to site of  pr imary tumor,  we find 
that CEA is less sensitive for recurrerlt rectal car- 
cinoma. There  is nothing to suggest that these tumors 
are biologically different  f rom other  colonic tumors,  
but it may be that symptoms occur earl}" in the course 
of  recurrence and that the lesser incidence of  elevated 
CEA reflects tile small volume of  the t u m o r  at recur- 
rence. Also, the recurrence  is generally localized, and 
CEA is clearly more sensitive for disseminated dis- 
ease. Pelvic recurrence  is a notoriously difficult situa- 
tion, and it is disappoint ing that CEA is not more  
helpful. 

No patients in this stud> had a resectable local 
tumor  at recurrence.  Al though the definition of" "re- 
sectable" may not be precise, none of  the patients had 
isolated recurrence in the liver or any other  unifocal 
sites in the pelvis. Because symptoms had occurred in 
all patients with pelvic recurrence,  the tumors  were 
unlikely to be resectable, and radiation therapy was 
our  primary form of treatment.  

A review o f  the l i terature supports  a low, but real, 
level of  resectable tumor  recurrence.  Fxcluding the 
early report of  Minton and associates, s a "resectable 
recmrence '"  rate of  5 to 7 per  cent of  patients wo~tld 
be expected, of  whom 30 to 50 per cent will survive 
five years if resection is accomplished, n-  ~4 This small 
though  real hope is probably the strongest  motivation 
to look for recurrence in asymptomatic  patients be- 
cause we have no other  curative therap} to oQ~ei', with 
the exception o f a  5 to ten per cent cure rate with the 
use of  radiation therapy for IocaIly unresec~able recta[ 
cancer. Our  experience, however, does not suggest 
that an~ of  tile techniques current ly  available." can 
identify recurrent  tumor  at a rnore resectable point  in 
its development.  

From a clinical s tandpoint ,  ou r  study does not 
demonstra te  any significant value for postoperative 
fol low-up as descr ibed in this r epo r t  because all 
tumors ~ere  unresectable. A per t inent  medical his- 
tory and careful physical examination,  coupled with 
periodic assessment of" the anastomosis by proctos- 
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copy and  b a r i u m - e n e m a  s tudy r ema in  the most  ef- 
fective means  o f  iden t i fy ing  r e c u r r e n c e  and  ntetach-  
ronous  tttnl.ors. F h e  CEA test is the most  sensitive 
noninvas ixe  labora tory  test with which tc, de tec t  re- 
c u r r e n t  tumor ,  bu t  i~ is unlikely to indicate the re- 
CUrTence at a therapeut ica l ly  a dva n t a ge ous  stage.�9 T h e  
CEA d e t e r m i n a t i o n  is he lpfu l  in c o~\junction with 
c o m p u t e d  t o m o g t a p h y  and o the r  diagnost ic  tests for  
patients with unexp l a i ne d  s y m p t o m s  that could  be 
t :~t t tsed b y  r e c m T e n t  c a r c i n o t l l : l .  
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