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In order to determine the feasibility, yield, and impact of routine 
total colonoscopy on the management of large-bowel cancer, 157 
cancer patients underwent 175 colonoscopic procedures; 13.6 per 
cent of the cancers had been missed on double-contrast barium 
enema examination. 

Among 92 patients undergoing perioperative colonoscopy, the le- 
sion was reached in 89 per cent and the cecum in 60 per cent; 7.6 
per cent demonstrated synchronous cancers, all curable, and all 
missed on barium-enema examination. 

Seventy-eight patients underwent colonoscopy at an average of 
3.7 years after treatment of the index cancer; 7.7 per cent demon- 
strated metachronous cancers, all curable, two-thirds of which 
were missed on barium-enema examination. 

Benign polyps were noted in 62 per cent of the patients studied; 
77 per cent of those polyps, 1 cm or greater in size, were missed 
on barium-enema examination. Polyps were found proximal to 
the cancer in 60 per cent of the patients with polyps. Approxi- 
mately 85 per cent of those with multiple cancers demonstrated 
benign polyps. Preoperative total colonoscopy with periodic 
postoperative colonoscopy at an interval of three to five years are 
essential in the reliable detection of synchronous cancers and for 
the detection of metachronous cancers at an earlier, more favora- 
ble stage. [Key words: Cancer, colorectal; Polyps, coloreetal; 
Cancers, multiple; Colonoscopy; Barium enema] 

SINCE the first published descript ion of  multiple 
large-bowel cancers by Czerny one century  ago, 1 con- 
sideration o f  this more  intensely "cancer -prone"  pa- 
t ient popula t ion  has been limited to calculations o f  
the incidence of  synchronous  or  metachronous  can- 
cers in large series of  patients with colorectal cancer. 
Thus ,  it is generally observed that an average o f  2.0 to 
6.5 per  cent o f  patients will demons t ra te  addit ional 
large-bowel pr imar ies  at the t ime o f  diagnosis or  
t r ea tmen t  of  the index pr imary.  2 Similarly, it is un- 
ders tood that roughly  1.5 to 2.5 per  cent of  those 
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surviving after  t rea tment  o f  a first cancer  will have 
one or more  new primaries detected at fol low-up? '4 

Beyond  providing feeling for  the magni tude  of  the 
problem,  the l i terature on multiple cancers has had,  
until recently,  little to contr ibute  to ou r  d eep e r  un- 
ders tanding  o f  the dynamics of  colorectal cancer  and 
its early detect ion or prevent ion.  T h e  data, vocabu- 
lary, and very concepts embodied  in this l i terature are 
der ived f rom investigative methods  that are, f rom 
our  present  perspective, incomplete,  insensitive, and 
inanimate.  Data obtained f rom operat ive or  autopsy 
specimens,  rigid s igmoidoscopy,  and convent iona l  
single-contrast bar ium rad iography  are inappropr ia te  
representa t ions  o f  an oncogenet ic  process which oc- 
curs to a varying degree  over  the ent ire  large bowel, 
and, as implied by the " a d e n o m a - c a r c i n o m a  model,"  
over  an impressive length of  time. 

T h e  adven t  o f  f iberopt ic  co lonoscopy  has per-  
mit ted ref ined and repetit ive surveillance of  the en- 
tire large bowel. In its sensitivity, such a tool permits  
the generat ion o f  a more  reliable data base. Coller et 
al. ~ and Penfold  and Renney  6 have demons t ra t ed  that  
aggressive colonoscopy adds a significant yield o f  
small curable cancers unde tec ted  by o the r  modalities. 
Appel,  7 repor t ing  in 1976, observed that in colorectal 
cancer,  per ioperat ive  colonoscopy yielded a surpris- 
ing n u m b e r  of  otherwise unde tec ted  lesions, includ- 
ing adenomatous  polyps with foci of  invasive cancer. 7 

T h e  clear message was consistent with the emerg-  
ing concepts of  the po lyp -cance r  association: the cur- 
able cancers are small lesions, and success in early 
detect ion of  these lesions or  their  precursors  requires  
r e f inement  o f  technique o f  total colonic surveillance. 
Such is the sent iment  of  Heald  and Bussey 8 in repor t -  
ing the exper ience  at St. Mark's with synchronous  
cancers. T h e y  note  that progress in curability of  mul- 
tiple lesions requires  "a fixed rout ine"  of  "total colo- 
rectal investigation," that leaves "noth ing  to chance."  
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In this spirit, we were encouraged  to unde r t ake  a 
s tudy o f  the impact o f  aggressive colonoscopy on a 
g roup  o f  157 cancer  patients. With an eye to practical 
application, we sought  to ref ine the data and rework 
the concepts o f  multiple large-bowel cancers. 

Methods 

In 1973, the flexible fiberoptic colonoscope was 
added  to ou r  diagnostic and therapeut ic  a rmamen-  
t a r ium2 Initially, colonoscopy was found  most useful 
in the clarification o f  questionable radiographic  find- 
ings and in the ref ined workup  of  lower gastrointes- 
tinal blood loss. A surprising yield of  radio-occult  
polyps and cancers led us to institute a p rog ram of  
rout ine  per ioperat ive  colonoscopy for  our  patients 
with large-bowel cancer. 

Using the F9A, F9L, and  FX-92 co lonoscopes  
(ACMI),* endoscopy was p e r f o r m e d  on the second 
day of  a two-day bowel prepara t ion  for  patients for  
whom the index pr imary  did not represen t  a surgical 
e m e r g e n c y .  F o r  t hose  few p a t i e n t s  in w h o m  
p reope ra t i ve  co lonoscopy was not  feasible or  fo r  
others  in whom the cecum could not  be reached he- 
cause o f  technical reasons (chiefly an occlusive pri- 
mary), colonoscopy was p e r f o r m e d  within six months  
af ter  resection. I f  the index cancer  was an adenoma-  
tous polyp with invasive cancer  deemed  curable by 
sna re  excis ion,  total  co lonoscopy  was c o m p l e t e d  
ei ther  at the same time or  soon af ter  the therapeut ic  
scoping. In this manner ,  92 cancer  patients under -  
went per ioperat ive  colonoscopy in the five-year pe- 
riod studied. 

Total  colonoscopy was then  applied to the rout ine  
follow-up o f  78 patients at varying intervals a f te r  
curative resection of  the index cancer. This  applica- 
tion was seen as a complement  to rigid sigmoidoscopy 
and periodic double-contras t  ba r ium-enema exami- 
n a t i o n  in the  ear ly  d i agnos i s  o f  m e t a c h r o n o u s  
neoplas t ic  lesions. Fol lowing the observa t ions  o f  
Kirsner  1~ and Williams et al. n concerning the average 
t ime requi red  for  po lyp -cance r  transition, colonos- 
copy  was p e r f o r m e d  at f o u r - y e a r  in tervals  a f t e r  
per ioperat ive  clearance o f  polyps. 

All colonoscopic p rocedures  were p e r f o r m e d  in the 
hospital with f luoroscopy available, both to aid in 
passage of  the scope and  to localize otherwise un- 
detected lesions in the event  that directed resection 
would become necessary. 

In all instances, small sessile polyps (1 to 4 ram) 
were fu lgura ted  without  biopsy, and their  locations 
were noted.  Larger  polyps were snare-excised and re- 
t r i e v e d  fo r  p a t h o l o g i c  e x a m i n a t i o n .  All e lec-  

* American Cystoscope Makers, Inc., Stamford, Connecticut. 

TABLE 1. Sites ~f157 Index Cancers 

Bowel Segment Cancers in Segment Per Cent 

Rectum 52 33 
Sigmoid colon 50 32 
Descending colon 9 6 
Splenic flexure 6 4 
Transverse colon 10 6 
Hepatic flexure 4 3 
Ascending colon 19 12 
Cecum 7 4 

t rosurgery  was p e r f o r m e d  with precaut ionary  insuff- 
lation o f  carbon dioxide. 

In the five-year per iod o f  the study, 157 patients 
u n d e r w e n t  175 co lonoscopic  p r o c e d u r e s  wi thou t  
complication. 

Results 

During the five-year period o f  study, 157 patients 
with colorectal cancer  u n d e r w e n t  175 colonoscopic 
p rocedures  to de te rmine  the place o f  endoscopy in 
the preopera t ive  assessment and postoperat ive man- 
agement  o f  such patients. 

Table 1 demonst ra tes  that the 157 index cancers 
were distr ibuted along the length o f  the large bowel 
in a classic fashion, with fully two-thirds o f  the lesions 
found  in the rec tum and sigmoid. 

T h e  spect rum o f  pathologic stages in the index le- 
sions is d o c u m e n t e d  in Table  2. T h e  cancers are 
g rouped  according to the original Dukes' classifica- 
tion with the addit ion of  a Dukes'  "D" category to 
connote  lesions resected for palliation in the presence 
o f  distant metastases. Th a t  only approximate ly  10 per  
cent of  our  study g roup  fell in this category reflects 
ou r  feeling that  rout ine colonoscopy should generally 
be reserved for  patients with curable lesions. 

Approximate ly  13 per  cent o f  ou r  patients demon-  
strated foci of  invasive adenocarc inoma conf ined  to 
the head of  a peduncu la ted  adenomatous  polyp. As 
such, and in the absence o f  lymphatic invasion and 
poor  cellular different iat ion,  they have been t reated 
with endoscopic po lypec tomy with ap p a ren t  cure.  

TABLE 2. Pathologic Stages of 157 Index Cancers 

Dukes' Stage Number Per Cent 

Focal invasion in polyp 20 12.7 
Dukes' A 65 41.4 
Dukes' B 35 22.3 
Dukes' C 23 14.6 
"Dukes' D" 14 8.9 
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T ABt~ 3. Diagnostic Reliability of Barium-enema Examination for Index Cancers 

Total Number Number Outside Range Number Missed on Per Cent 
Dukes' Stage of Patients of Rigid Scope Barium-enema Examination Missed 

Focal invasion in polyp 20 10 6 60.0 
Dukes' A 65 45 7 15.6 
Dukes' B 35 23 1 4.3 
Dukes' C 23 12 0 0 
"Dukes' D" 14 13 0 0 

Total 157 103 14 13.6 

Table  2 is p resen ted  chiefly to indicate the more  
satisfying yield o f  curable lesions ob ta ined  with ag- 
gressive colonoscopy. 

T h e  super ior i ty  o f  colonoscopy over  b a r i u m - e n e m a  
examina t ion  in the early diagnosis o f  colonic cancer  is 
out l ined  in Tab l e  3. One  h u n d r e d  three  of  the 157 
index  cancers were outside the range  o f  convent ional  
r i g i d  s i g m o i d o s c o p y .  R ev i ew  o f  b a r i u m  e n e m a  
examina t ions  p e r f o r m e d  reveals that  14 (13.6 pe r  
cent) o f  these lesions were missed on b a r i u m - e n e m a  
examinat ion .  A significant p ropo r t i on  o f  surgically 
curable  lesions was missed (15.6 pe r  cent Dukes '  A 
and 4.3 pe r  cent Dukes '  B), and  the majori ty  (60 pe r  
cent) o f  endoscopical ly curable  lesions were missed. 

Table  4 demons t r a t e s  that  app rox ima te ly  ha l f  (79) 
o f  the 157 pat ients  unde rwen t  p reopera t ive  colonos- 
copy alone. An addit ional  13 u n d e r w e n t  p reopera t ive  
as well as one  or  more  pos topera t ive  p rocedures .  
Tab le  5 makes  the observat ion  that  in the overall  
g r o u p  o f  92 p r e o p e r a t i v e  p r o c e d u r e s ,  the  lesion 
could be reached  approx ima te ly  90 pe r  cent  o f  the 
time. I t  was of ten difficult to pass the scope beyond  
the in te rposed  cancer  to the cecum. Tota l  colonos- 
copy was achieved preopera t ive ly  in only 60 pe r  cent 
o f  the patients.  Cor re la t ion  with the stage o f  the 
cancer  demons t ra tes  that  g rea te r  success in reaching  
the cecum is achieved in the less advanced  Dukes '  
lesions (approximate ly  75 per  cent) than in the more  
advanced  tumors  (approx imate ly  40 per  cent). 

TABLE 4. Timing of Colonoscop3 ." 

Timing Number of Patients Total Procedures 

Preoperative only 79 79 
Preoperative and 

postoperative 13 31 
Postoperative only* 65 65 

Total 157 175 

* First colonoscopy at average of 3.7 years after treatment of 
index cancer. 

Tab le  4 also notes that  65 pat ients  u n d e r w e n t  the i r  
first colonoscopy in the pos topera t ive  per iod,  at an 
average  o f  3.7 years a f te r  t r e a t m e n t  o f  the index  
cancer  (range six months  to 22 years). T h e  addi t ional  
13 patients who unde rwen t  p reopera t ive  and  post- 
opera t ive  endoscopy  make  a total o f  78 u n d e r g o i n g  
"me tachronous"  colonoscopy. 

Table  6 tabulates the colonoscopic yield of  mult iple 
cancers. In  92 p reopera t ive  procedures ,  seven pa- 
tients (7.6 pe r  cent) were found  to have an addit ional,  
synchronous ,  cancer.  In  78 pos topera t ive  p rocedures ,  
six patients  (7.7 pe r  cent) d e m o n s t r a t e d  a total o f  
seven me tach ronous  cancers. 

As d e m o n s t r a t e d  in Table  7, o f  14 addi t ional  can- 
cers, 13 were out  o f  r ange  o f  the rigid s igmoidoscope.  
Eleven o f  these (85 pe r  cent) were missed on bar ium-  
e n e m a  examinat ion ,  requi r ing  colonoscopy for  their  
diagnosis. 

Tables  8 and  9 character ize the seven synchronous  
and  seven me tach ronous  cancers, respectively, com- 
par ing  their  sites and  pathologic stages with those o f  
the co r re spond ing  index cancers. I t  is no ted  (Table 8) 
that  four  o f  the seven synchronous  cancers  were out  
o f  range  o f  s t andard  cancer  resection p lanned  for  the 
index pr imary .  All o f  these were eminent ly  curable,  
and all were missed on b a r i u m - e n e m a  examinat ion .  

O f  the seven me tach ronous  cancers (Table 10), all 
were curable,  and the vast majori ty (86 pe r  cent) ap- 
pea red  in a segment  adjacent  to that  previously re- 
sected. Two- th i rds  of  the six ext rarecta l  me tachro-  
n o u s  c a n c e r s  we re  m i s s e d  on b a r i u m - e n e m a  
examinat ion .  

Tab le  10 demons t r a t e s  that  62 pe r  cent  o f  pat ients  
with cancer  had  associated polyps,  a p p r o x i m a t e l y  
one- th i rd  o f  which were 1 cm or  more  in size; 77 pe r  
cent  o f  these large polyps were missed on bar ium-  
e n e m a  examinat ion .  

For the 13 patients with mult iple cancers,  the over-  
all polyp association was approx ima te ly  85 pe r  cent; 
86 pe r  cent o f  patients with synchronous  cancers and  
83 pe r  cent with me tach ronous  cancers had polyps. 
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TAhl~ 5. Extent of Colonoscopy in 92 Patients Studied Preoperatively 

Dukes' Stage 

Colonoscopy to Cancer Colonoscopy to Cecum 

Total Number 
of Patients Number Per Cent Number Per Cent 

Focal invasion in polyp 
Dukes' A 
Dukes' B 
Dukes' C 
"Dukes' D" 

TOTAL 

16 14 88 12 75 
34 33 97 27 79 
17 14 82 7 41 
11 8 73 4 36 
14 13 93 5 36 

92 82 89 55 60 

In o rde r  to elucidate p o l y p - c a n c e r  relationships 
along the length o f  the large bowel, we scrutinized the 
55 patients who unde rwen t  preopera t ive  colonoscopy 
in which the cecum was reached.  Th i r ty  (55 pe r  cent) 
o f  the patients in this g roup  had associated polyps 
(Table 11). In relation to the cancer, 40 per  cent had 
polyps in the distal segment  alone, and 23 per  cent 
had polyps in the proximal  segment  alone. Thir ty-  
seven per  cent demons t ra t ed  polyps both proximal  
and distal to the lesion. Thus ,  a total o f  60 per  cent o f  
cancer  patients had polyps proximal  or,  f rom the 
endoscopist 's viewpoint,  "beyond" the index lesion. 

D i s c u s s i o n  

Although a recognized p h e n o m e n o n  since 1880, 
the problem of  multiple large-bowel cancers had, for  
a considerable time, been relegated to the status o f  
clinical rarity. Grea ter  at tention to the significance o f  
the second cancer  is evident  in a n u m b e r  o f  repor ts  
appear ing  in the last decade.  

In the early 1970s, Heald and associates 4' 8 reviewed 
the considerable exper ience  at St. Mark's Hospital  
with multiple cancers o f  the large bowel. In a com- 
prehensive s tudy o f  4884 patients ope ra t ed  upon  for  
colorectal cancer,  the au thors  tabulated 157 cases o f  
synchronous  cancer  and 83 cases o f  metachronous  
cancer, demons t ra t ing  at the outset  that second can- 
cers are, "by no means, ex t reme  rarities. ''s T h e y  ob- 
served that,  while of ten "eminent ly  curable," second 
growths were "astonishingly easy to miss" with the 
usual  modal i t ies  o f  r igid s igmoidoscopy ,  single-  
contrast  bar ium radiography,  and operat ive palpa- 
tion. 8 It was also noted  that periodic postoperat ive 
surveillance, despite the absence of  symptoms, re- 
sulted in the detection o f  metachronous  cancers at an 
earlier, more  favorable, s tage? T h e  founda t ion  for  a 
rational approach  to the diagnosis of  multiple cancers 
was suggested by their  advocacv o f  a "f ixed rout ine"  
o f  "total colorectal investigation" that left "no th ing  to 
chance. ''8 

T h e  past decade  has witnessed revolut ionary ad- 
vances both in the unders tand ing  o f  the biology o f  
colorectal cancer  and in the sensitivity o f  methods  o f  
investigation. 

We have lately seen a convergence o f  various lines 
o f  investigation which have substantiated and led to 
genera l  acceptance  o f  the " a d e n o m a - c a r c i n o m a "  
model  for  large-bowel cancer, l~ Striking in this model  
is the implication that virtually all colorectal cancer  
develops gradually and progressively f rom a benign 
a d e n o m a t o u s  p r e c u r s o r  with a g e n e r o u s  pe r iod ,  
of ten spanning more  than a decade,  o f  clinical silence. 
T h e  model  implies that cancer  prevent ion  should be 
def ined  more  practically as the early detect ion and 
ablation o f  benign precursor  polyps at some time in 
the preclinical latent per iod and periodically thereaf-  
ter. Technical  advances o f  the past decade  have pro- 
vided the tools for  ref ined large-bowel examinat ion.  
Aggressive application o f  double-contras t  bar ium ra- 
d iography  and, particularly,  o f  f iberoptic  colonos- 
copy improves dramatically the ability to demons t ra te  
and intervene in the po lyp-cance r  progression at an 
earlier, more  favorable stage. 

T h e  Malmo techn ique  is a t ruly r e f ined  radio-  
graphic modality, as evidenced by a r epor t ed  sensi- 
tivity approach ing  that  o f  direct  inspection at au- 
topsy. 13 It is, for  instance, generally claimed that this 
technique  will detect  up to 98 per  cent  o f  polyps 
greater than 1 cm (polyps considered to be of  significant 
malignant  potential), and 78 per  cent o f  those 1 cm or  
smaller, ll In o ther  settings, however,  the pe r fo rm-  

TABLE 6. Colonoscopic Yield of Multiple Cancers 

Number with 
Number of Second 

Timing Patients Cancer(s) Per Cent 

Preoperative 92 7 7.6 
Postoperative 78 6 7.7 
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TABLE 7. Diagnostic Reliability of Barium-enema Examinatwn for Synchronous/Metachronous Cancers 

Outside Range of Cancers Missed on Per Cent 
Dukes' Stage Total Cancers Rigid Scope Barium-enema Examination Missed 

Focal invasion in polyp 6 5 5 100 
Dukes' A 7 7 5 71 
Dukes' B 1 1 1 100 

TOTAL 14 13 11 85 

ance of  the double-cont ras t  b a r i u m - e n e m a  examina-  
t ion has been  less encourag ing ;  one o f  us (FJT) has 
previously r epo r t ed  only 46 pe r  cent o f  polyps 1 cm 
o r  l a r g e r  d e t e c t e d  r a d i o g r a p h i c a l l y .  14 W h e n  as- 
sociated with colorectal  cancers, as o u r  s tudy shows, 
fully 77 pe r  cent o f  polyps  1 cm or  more  in size are 
missed. 

Such statistics may  reflect ,  to some  deg ree ,  in- 
adequa te  pat ient  p repara t ion ,  ina t tent ion to technical 
detail,  o r  s imple obse rve r  e r ro r .  Never theless ,  the 
implicat ion is that, u n d e r  average  circumstances,  the 
ba r iu [n-enema examina t ion  is inadequa te  in the reli- 
able detect ion of  colonic polyps.  

When  we tu rn  f rom polyps to cancers, o u r  cu r r en t  
ser ies  r e i n f o r c e s  o u r  lack o f  c o n f i d e n c e  in the  
b a r i u m - e n e m a  e x a m i n a t i o n .  Whi le  d e t e c t i n g  all 
Dukes '  C and  "D" pr imar ies ,  large-bowel  r a d i o g r a p h y  
was less sensitive for  the more  curable lesions, missing 
4.3 pe r  cent o f  Dukes '  B and 15.6 pe r  cent o f  Dukes '  
A cancers. Most impor tan t ly ,  60 pe r  cent o f  cancers 
present ing  as foci o f  invasion in polyps,  measu r ing  1 
to 3 cm in size, would have been missed wi thout  co- 
lonoscopy. More  significant than the overall  failure 
ra te  o f  13.6 pe r  cen t  is the obse rva t ion  tha t  the  
doub le -con t r a s t  b a r i u m - e n e m a  e x a m i n a t i o n  is in- 
adequa te  in the reliable detect ion o f  curable  cancer.  

TABLE 8, Ctuzracteristics of Synchronous Cancers 

Index Cancer Second Cancer 

Site Dukes' Stage Site Dukes' Stage 

Sigmoid Focal invasion Descending 
in polyp 

Sigmoid A Sigmoid 

Rectum A Ascending 

Sigmoid A Transverse 

Hepatic B Ascending 

Ascending B Ascending 

Sigmoid "D" Transverse 

Focal im-asion 
in polyp 

A 

A 

A 

Focal invasion 
in polyp 

Focal invasion 
in polyp 

B 

Coller and  associates, 5 in 1975, r epo r t ed  similar dis- 
satisfaction with the b a r i u m - e n e m a  examina t ion  as a 
tool for  early in tervent ion in the p o l y p - c a n c e r  pro-  
gression. In  that  series, 110 patients  with a ba r ium-  
e n e m a  diagnosis o f  a solitary polyp u n d e r w e n t  total 
colonoscopy;  56 pe r  cent  o f  these patients  d e m o n -  
s t rated a total o f  128 addit ional ,  radio-occul t  lesions. 
Six missed lesions were cancers  r ang ing  in size f r o m  
0.6 to 3.5 cm. 

For tunate ly ,  colonoscopy has made  highly ref ined 
colonic inspec t ion  read i ly  avai lable in most  com-  
munities. When  appl ied  to the p r o b l e m  o f  the par -  
ticular "cancer -proneness"  of  the mul t ip le-cancer  pa- 
tient, the endoscope  holds a similar edge  over  the 
ba r ium enema .  Appel ,  7 r epo r t ing  in 1976, reviewed 
the b a r i u m - e n e m a  findings o f  14 pat ients  u n d e r g o i n g  
resect ion for  colorectal  cancer.  N o n e  showed syn- 
chronous  lesions radiographical ly,  but  four  of  seven 
examined  with the colonoscope preopera t ive ly  dem-  
ons t ra ted  benign  polyps. Addit ionally,  one o f  these 
four  pat ients  d e m o n s t r a t e d  a missed synchronous  
cancer.  All 14 pat ients  u n d e r w e n t  one  or  m o r e  co- 
lonoscopic p rocedures  at an average  of  1.8 years af ter  
surgery.  T e n  revealed a total of  19 polyps (one, a 
vi l loglandular  lesion with ca rc inoma in situ). With 85 
per  cent o f  ou r  second cancers missed on ba r ium-  
e n e m a  examinat ion ,  we find ourselves in a g r e e m e n t  
with Appel ,  who c o m m e n t e d  that  "quest ions concern-  
ing the mult iple  na tu re  of  colonic neoplasms"  are 
"be t te r  answered  with the aid o f  colonoscopy.  ''7 

I. Colonoscopic Yield of Synchronous Cancers: 
More than half  of  ou r  pat ients  u n d e r w e n t  colonos- 
copy preopera t ive ly ,  at which t ime the lesion was 
reached  in 89 pe r  cent and  the cecum in f r o m  36 to 79 
pe r  cent, d e p e n d i n g  on the pathologic stage of  the 
cancer;  7.6 pe r  cent o f  these patients  had  synchro-  
nous  cancers. In  no instance was the second cancer  of  
a more  advanced  stage than  the index cancer.  All sec- 
ond lesions were curable,  but  all were  missed on the 
p r e o p e r a t i v e  b a r i u m - e n e m a  examina t ion .  I t  is in- 
terest ing that  71 per  cent o f  these lesions were out  o f  
typical r ange  o f  the 65-cm flexible f iberopt ic  sig- 
moidoscope;  57 per  cent were out  o f  r ange  of  the 
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TABLE 9. Characteristics of Metachronous Cancers 

Index Cancer 

Site Dukes' Stage 

Second Cancer 

Site 
Interval 

Dukes' Stage (Years) 

Sigmoid Focal invasion in polyp 
Rectum Focal invasion in polyp 
Sigmoid Focal invasion in polyp* 
Sigmoid A 
Sigmoid C* 
Gecum C 

Descending 
Sigmoid 
Descending 
Rectum 
Descending 
Transverse 
Sigmoid 

Focal invasion in polyp 7 
A 8 
A 4 
Focal invasion in polyp 2 
Focal invasion in polyp 1 
A 4 
A 

* Had additional focal cancer in polyp. 

s t anda rd  resect ion for  the  index cancer .  Wi thou t  
p reope ra t ive  colonoscopy,  th ree  of  seven synchro-  
nous  cancers would have gone  undetec ted ,  and  a syn- 
ch ronous  rate of  4/92 or 4.4 per  cent would have 
been calculated.  Colonoscopy added  an addi t ional  
3/92 or  3.2 per  cent  to the synchronous  rate and  cer- 
tainly requi red  al terat ion o f  the surgical approach .  

T h e  data  demons t r a t e  that  per iopera t ive  colonos- 
copy is feasible and  necessary to avoid the t r agedy  o f  
the "missed synchronous  lesion" which, as no ted  by 
Hea ld  and  associates, s will f requent ly  surface,  years 
later, in the m e t a c h r o n o u s  column.  

II. Colonoseopic Yield of Metachronous Cancers: 
Slightly less than  ha l f  o f  o u r  pa t ien ts  u n d e r w e n t  
fol low-up colonoscopy an average  of  3.7 years af ter  
initial t r e a t m e n t ;  7.7 p e r  cent  had  one  or  m o r e  
me tach ronous  cancers. All were curable,  and  two- 
thirds were missed by b a r i u m - e n e m a  examinat ion .  

In  all instances, a second lesion a p p e a r e d  in a co- 
lonic segment  adjacent  to that  r em oved  in t rea t ing  the 
index  cancer .  E igh ty - th ree  pe r  c e n t  o f  the me ta -  
ch ronous  cancers fol lowed resection of  a rectal or  
s igmoid p r i m a r y  and,  therefore ,  a p p e a r e d  in the sig- 
moid or  descending  colon in range  o f  the flexible 
f ibers igmoidoscope.  These  f indings are at odds  with 
those o f  Sprat t  t5 and  Cope land  et al., a who noted  a 
m o r e  even distr ibution of  me tach ronous  lesions a long 
the  l a rge  bowel ,  de s p i t e  a d i s t r i bu t i on  o f  i ndex  
pr imar ies  similar to o u r  own. If, however ,  the distal 
l a rge  bowel  is a site o f  p a r t i c u l a r l y  in t ense  car-  
cinogenesis,  it seems reasonable  that  a later cancer  
would favor  the distal bowel as well. 

I n  the  c o n t e x t  o f  the  p o l y p - c a n c e r  m o d e l ,  a 
m e t a c h r o n o u s  cancer  may  be viewed as the end stage 
o f  evolut ion f r o m  a benign polyp which occupied the 
same site for  a considerable per iod o f  time. Reliable 
detect ion and  ablation o f  this silent an teceden t  should 
el iminate the t ragedy  o f  the pat ient  who, having sur- 
vived a first cancer,  succumbs to a second lesion a 

decade  later. Colonoscopy p e r f o r m e d  postopera t ive ly  
at an interval o f  th ree  to five years should result  in 
extinct ion of  the me tach ronous  cancer.  

III, Polyp-Cancer  Relationships in Multiple 
Cancers: One  of  the earliest observat ions suggest ing a 
p o l y p - c a n c e r  sequence was the finding, in au topsy  
and  opera t ive  specimens,  o f  benign polyps in associa- 
tion with colorectal  cancers.  Spec imens  conta in ing  
mult iple  cancers d e m o n s t r a t e d  a subg roup  in which a 
m o r e  intense neoplastic process was at work.  As an 
example ,  Cope land  and  associates a no ted  that  23 pe r  
cent  o f  1084 cancer  pat ients  had  associated polyps,  
while in the mult iple  cancer  group,  the association 
rose to 60 pe r  cent. Hea ld  and  associates ~'.6 d e m o n -  
s t rated polyps in 75 per  cent o f  pat ients  with syn- 
c h r o n o u s  cancers  and  60 pe r  cent  o f  those  with 
me tach ronous  cancers. O u r  f inding o f  polyps in 62 
per  cent  o f  the overall  cancer  g r o u p  and  approx i -  
mate ly  85 per  cent o f  the mult iple  cancer  g ro u p s  
demons t ra t e s  that  colonoscopy conf i rms  and  extends  
the p o l y p - c a n c e r  association. 

TABLE 10. Polyp-Cancer Associations 

Number 
of 

Patients Per Cent 

I. 157 index patients 

Patients with polyps over 1 cm 30 
Patients with polyps over 4 mm 81 
Overall patients with polyps 97 

II. 7 patients 

Overall 

lII. 6 patients 

Overall 

with synchronous cancer 

patients with polyps 6 

with metachronous cancer 

patients with polyps 5 

19 
52 
62 

86 

83 
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TABLE 11. Polyp-Cancer Relationships* 

Number Per Cent 

Distal to cancer only 12 40 
Proximal and distal to cancer 11 37 
Proximal to cancer only 7 23 

* Among 55 patients undergoing preoperative colonoscopy to 
cecum, 30 (55 per cent) with associated polyps. 

IV. The Need for Total Colonoscopy in Cancer: 
I f ,  as we be l ieve ,  t he  p r e v e n t i o n  o f  m e t a c h r o n o u s  
cance r s  r e q u i r e s  t h e  d e t e c t i o n  a n d  a b l a t i o n  o f  syn- 
c h r o n o u s  o r  m e t a c h r o n o u s  po lyps ,  it is i m p o r t a n t  to 
no t e  t h a t  60 p e r  c en t  o f  c a n c e r  p a t i e n t s  wi th  p o l y p s  
h a r b o r  t hese  les ions  p r o x i m a l  to  t h e  c a n c e r .  T h i s  is 
t he  case  even  i f  c o l o n o s c o p y  to t he  c a n c e r  is n e g a t i v e  
fo r  p o l y p s  in t he  d is ta l  s e g m e n t .  

T h e  p o l y p - c a n c e r  r e l a t i o n s h i p s  o b s e r v e d  s u p p o r t  
t h e  c o n c e p t  o f  c o l o r e c t a l  c a n c e r  as  a d y n a m i c ,  
e v o h t t i o n a r y  p r o c e s s ,  o c c u r r i n g ,  w i th  v a r i a b l e  in-  
tens i ty ,  a l o n g  the  e n t i r e  l e n g t h  o f  t he  l a r g e  bowel .  
O u r  e x p e r i e n c e  w i t h  m u l t i p l e  c a n c e r s  s e e m s  to  
d e f i n e  a s u b g r o u p  t h a t  is m o r e  p r o f o u n d l y  
" n e o p l a s i a - p r o n e . "  

W e  c o n c l u d e ,  as n o t e d  by  W o l f f  et aL, 17 tha t  e x p e r i -  
e n c e  w i t h  e n d o s c o p y  m a k e s  " r a d i o l o g i c  g u e s s i n g  
g a m e s  p a s s C "  T h e  re l iab i l i ty  a n d  y ie ld  o f  a g g r e s s i v e  
t o t a l  c o l o n o s c o p y  p e r m i t  a r e f i n e d  d i a g n o s t i c ,  
t h e r a p e u t i c ,  a n d ,  p e r h a p s ,  p r o p h y l a c t i c  a p p r o a c h  to 
s ingle  a n d  m u l t i p l e  co lo rec t a l  c ance r s  a n d  t h e i r  be-  
n i g n  p r e c u r s o r s - - a n  a p p r o a c h  l e a v i n g  n o t h i n g  to 
chance .  T h e  d i v i d e n d  is a b e t t e r  u n d e r s t a n d i n g  o f  t he  
e v o l u t i o n a r y  n a t u r e  o f  co lo rec t a l  cance r .  
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