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Multiple synchronous colorectal cancer (MSCC) among 1537
patients (69 with familial polyposis coli (FPC), 780 with ulcer-
ative colitis (UC), and 685 with de novo colorectal (DNC) cancers)
admitted to The Mount Sinai Hospital between 1945 and 1981
was tabulated. MSCC occurred in five of 24 cancer patients with
FPC (21%), in 12 of 65 cancer patients with UC (18%), but in
only 17 of 685 DNC patients (2.5%). The proportions ofMSCC
cases with more than two synchronous tumors were also much
greater in the former two groups (UC 6/12 = 50%, FPC
3/5 = 60%) than in DNC (0/17 = 0%). Multiplicity of cancers
is thus a distinguishing feature ofUC and FPC. MSCC differed
from solitary cancers by association with older age and more
advanced stage at diagnosis in patients with FPC and by a right-
ward shift in anatomic distribution in all patients, especially those
with FPC and UC.

TNHE SIMULTANEOUS OCCURRENCE of multiple pri-
mary malignancies was noted by Billroth in
1889.' Colorectal cancers are most frequently

solitary, but multiple cancers occur in a small percentage
of cases. The frequency of such synchronous lesions is
generally recognized to be much greater with ulcerative
colitis2e and familial polyposis colil than in the general
population.6-'0 Since the reported incidences of multiple
tumors are quite variable, and since there has been no
direct comparison of these three groups in the same hos-
pital population, we have studied the occurrence of mul-
tiple synchronous colorectal cancers seen at The Mount
Sinai Hospital over a 35-year period.

Material and Methods

We have retrospectively examined the records of 1537
patients with multiple polyposis coli, ulcerative colitis, or
de novo colorectal cancer, admitted to The Mount Sinai
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Hospital during various intervals between 1945 and 1981.
Twenty-four of 69 familial polyposis coli patients (35%)
admitted between 1945 and 1981 developed colorectal
cancer, and five ofthese 24 cases (2 1%) had multiple syn-
chronous cancers. Sixty-five of 780 ulcerative colitis pa-
tients (8.3%) admitted between 1960 and 1981 developed
colorectal cancer, and 12 ofthese 65 cases (18%) had mul-
tiple synchronous cancers. Among 685 patients with de
novo colorectal cancer admitted between 1975 and 1981,
only 17 (2.5%) had multiple tumors.
The diagnosis of ulcerative colitis was made on a clin-

ical, radiological, and/or endoscopic basis in all cases and
was confirmed pathologically on all biopsied or resected
specimens. Cases with skipped areas, ileal disease, right-
sided colitis, granulomas, fissures, or transmural inflam-
mation suggestive ofCrohn's disease were excluded from
the series, as were those in which specific pathologic micro-
organisms were cultured. The diagnosis of familial pol-
yposis was made by the gross appearance of more than
100 polyps, confirmed histopathologically to be adeno-
matous.
To establish the diagnosis of multiple synchronous car-

cinomas, we adapted the criteria of Warren and Gates."
Each cancer was diagnosed macroscopically and micro-
scopically as a separate primary malignancy and not a
metastasis, and each tumor was clearly separated from
any adjacent tumor by an area of normal intact bowel
wall. Although other series have accepted as "synchro-
nous" any lesion occurring separately and resected at a
second operation within 6 months of the primary exci-
sional operation, we have included only those tumors oc-
curing simultaneously in the same specimen; the figures
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FIG. 1. The proportions of colorectal cancers with multiple cancers is
shown. There are significantly more patients with two or more than two
cancers in ulcerative colitis, and polyposis, than in de novo rectal cancer.

reported here may thus slightly underestimate the true
incidence.

Patients were divided into two groups, according to the
stage of disease. Early cancers were defined as Dukes'
stages A and B, and advanced cancers as Dukes' stages C
and D.12

Results

There was a markedly higher frequency of multiplicity
in ulcerative colitis-related cancers (12/65 = 18%) and
polyposis-related cancers (5/24 = 21%) than in de novo

colorectal cancers (17/685 = 2.5%). Moreover, the pro-

portions of multiple-cancer cases with more than two

synchronous cancers were also much greater for both of
these premalignant conditions (colitis 6/12 = 50%, pol-
yposis 3/5 = 60%) than for de novo cancers (0/17 = 0%)
(Fig. 1).
The mean age ofpatients with de novo.colorectal cancer

(70 years), was much higher than that of patients with
colitis-related (49 years), or polyposis-associated cancers
(40 years) (see Table 1 and Fig. 2). The mean age at di-
agnosis of cancer was virtually the same for multiple as
for single cancers associated with ulcerative colitis (46 vs.
50 years) and de novo cancer (67 vs. 70 years). By contrast,
polyposis coli patients with multiple cancer were consid-
erably older than those with single cancer (52 vs. 37 years)
(see Table 1). As the mean age at onset ofulcerative colitis
was identical, 27 years, the duration of colitis before de-
velopment ofeither multiple or single cancers was similar
(17 vs. 21 years).

There were more male than female patients with de
novo colorectal cancer, (M:F = 388:297 = 57% male) and
ulcerative colitis-associated cancer (M:F = 41:24 = 63%
male), and fewer with polyposis-associated cancer (M:F
= 8:16 = 33% male); but in each group there was no
significant difference in the male-to-female ratios for
multiple vs. solitary cancers.
A comparison of the anatomical sites of cancer in the

three groups of patients is shown in Table 1 and Figure
3. In all groups of patients, solitary cancers were found
more frequently in the left side (i.e., distal to the splenic
flexure): 62% for ulcerative colitis-related cancer, 84% for
polyposis-related cancer, and 68% for de novo cancer.
Figure 3 shows that the distribution of multiple cancers
remained predominantly left-sided in de novo cases but
was significantly shifted to the right side in both ulcerative
colitis and polyposis-related cases (p < 0.01).

Multiple polyps were by definition present in all the
multiple polyposis cancers, but true adenomatous polyps,
as distinct from pseudopolyps, were not found in the ul-
cerative colitis patients, in whom premalignant changes
are not necessarily associated with polyp formation.
However, nine of the 17 patients with multiple de novo
cancers (53%) had additional polyps in the resected seg-
ment.
The stages of the cancers at the time of surgery are

shown in Table 2 and Figure 4. Multiple cancers proved
to be no more advanced than single cancers, except in
the polyposis patients in whom the finding of multiple
cancers was associated with a 15-year old mean age. In
de novo colorectal cancer, all the advanced cancers were
in the index group. The second cancers were found in-
cidentally at pathology in almost all de novo cancer cases
and were all in categories A and B of the Dukes classifi-
cation. Thus the C and D lesions actually comprise 48%
of the index cancers (Fig. 4).
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TABLE 1. Comparison ofMultiple and Solitary Colorectal Cancers in Ulcerative Colitis, Familial Polyposis, and the Normal Population

De Novo Cancers Ulcerative Colitis Cancer Familial Polyposis

Single Multiple Single Multiple Single Multiple

Total number of patients in series 685 780 69

Number of patients with cancer
(mean age) 685 (70 yrs.) 65 (49 yrs.) 24 (40 yrs.)

668 (70) 17 (67) 53 (50) 12 (46) 19 (37) 5 (52)
Male:Female (377:291) (11:6) (32:21) (9.3) (7:12) (1:4)
Total cancers 668 34 53 31 19 16

(%) (%) (%) (%) (%) (%)
Cecum 104 (16) 4 (12) 6 (11) 5 (17) 2 (11) 3 (19)
Asc. colon 23 (4) 5 (15) 6 (11) 10 (33) 0 (0) 3 (19)
Hepatic flexure 30 (5) 3 (9) 2 (4) 0 (0) 1 (5) 1 (6)
Transverse colon 27 (4) 4 (12) 4 (8) 6 (17) 0 (0) 2 (13)
Splenic flexure 29 (4) 0 (0) 2 (4) 0 (0) 0 (0) 1 (6)
Descending colon 30 (5) 2 (6) 2 (4) 5 (17) 1 (5) 0 (5)
Sigmoid colon 255 (38) 11 (32) 18 (34) 2 (7) 9 (47) 0 (0)
Rectum 170 (25) 5 (15) 13 (25) 3 (10) 6 (32) 2 (13)
Right side (colon + ascending colon) 127 (19) 9 (27) 12 (23) 15 (48) 2 (11) 6 (50)
Tv. colon + flexures 86 (13) 7 (21) 8 (15) 6 (19) 1 (5) 4 (17)
Left side 455 (68) 18 (53) 33(62) 10 (33) 16 (84) 2 (33)

* t

* Chi square right side vs. left side in multiple vs. single groups, x2
= 0.29, N.S.

t Chi square right side vs. left side in multiple vs. single groups, p
< 0.005 and p < 0.01, respectively.

Discussion

In this series, the proportions of multiple synchronous
cancers (2.5% for de novo colorectal cancer, 18% for ul-
cerative colitis-related cancer, and 21% for polyposis-re-
lated cancer) are comparable to those published in other
reports. Table 3 shows the proportions of synchronous
and metachronous cancers found in a survey of the lit-
erature. The proportions range from 2.8-5.4%, 8-43%,
and 25-44% for de novo, colitis-related, and polyposis-
related cancers, respectively. Multiplicity of cancers thus
appears to be a feature of the two conditions, ulcerative
colitis and familial polyposis coli, with recognized pre-
malignant potential.
Our observation that polyposis patients with multiple

cancer tended to be 15 years older than their counterparts
with single cancers probably reflects the simple fact that
the risk of colorectal cancer in polyposis coli increases
steadily with age.5 In other words, the older the patient
by the time of surgery, the more likely that additional
cancers will have developed. It is interesting that while
cancer risk in ulcerative colitis also increases with disease
durationl4"15 and hence secondarily with age, other pre-
malignant factors besides time alone must be operative
in this group, since multiplicity in our colitis-related can-
cer cases was associated with a slightly younger age group
(46 vs. 50 years). Perhaps anatomical extent of colitis,
another important determinant of age-related risk,'4
played a role that we have not analyzed in this study.

Although other authors have described cases of more
than two, and up to five, multiple synchronous de novo
colorectal cancers,8"16,21'30 we did not find any such cases
in our series. On the other hand, multiplicity beyond two
cancers occurred in over half the multiple-cancer cases
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FIG. 2. The mean ages ofpatients with de novo colorectal cancer, ulcerative
colitis cancer, and familial polyposis cancer are shown for single, multiple,
and all cancers. Patients with de novo cancer are the oldest, those with
familial polyposis the youngest, and ulcerative cancer patients inter-
mediate in age at the time of diagnosis of the cancer.
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FIG. 3. Proportion of right-sided to left-sided locations of solitary vs.
multiple colorectal cancers. Right side is defined as cecum and ascending
colon, and left side as descending colon and rectosigmoid; transverse
colon cases are omitted. In de novo cases, there is no difference in the
predominantly left-sided distribution between single vs. multiple cancers,
whereas, in the colitis and polyposis groups, multiplicity is associated
with a marked rightward shift.

among our ulcerative colitis and polyposis patients. In-
deed, a considerable proporton ofulcerative colitis cancer
are not only multiple, but often diffuse or extensively in-
filtrating.3 Two ofour patients had multiple areas ofdys-
plasia or of diffuse superficial carcinoma or carcinoma-
in situ, in addition to the three described cancers. One of
these patients, listed as having three cancers, had what
appeared macroscopically to be seven separate cancers.
Unfortunately, sections ofthe additional four areas were
not available for review. Four of our first 26 cases had
extensive infiltration into adjacent areas.3 Similar diffuse
or multiple cancers have been described in Crohn's dis-
ease,2"2' indicating the diffuse multifocal nature of the
premalignant epithelial changes in both of these forms of
inflammatory bowel disease.

Patients with multiple de novo cancers seemed to have

TABLE 2. Stage ofDisease According to Dukes Classification at
Surgeryfor Solitary and Multiple Colorectal Cancers

De Novo Cancer Colitis Cancer Polyposis Cancer

Stage Single Multiple Single Multiple Single Multiple

A 7% 12% 11% 19% 21% 19%
B 49% 64% 46% 29% 52% 19%
C 28% 21% 13% 52% 11% 62%
D 16% 3% 30% 0% 16% 0%

FlG. 4. Proportions of early (Dukes' A and B) to late (Dukes' C and D)
stagings of solitary vs. multiple colorectal cancers. There is no difference
in staging ofsingle vs. multiple colitis-related cancers. In polyposis-related
cases, multiple cancers are farther advanced than solitary tumor, but
the patients are also an average of 15 years older. In the de novo group,
multiple cancers are less advanced than single ones, but this is an artifact
ofthe secondary tumors being incidentally discovered in early stages; in
cases of multiple cancers in this group the index cancers are no different
from the solitary ones.

a lower proportion of advanced stage cancers than their
counterparts with solitary tumors (24% vs. 44%). Other
series have also suggested lower proportions ofadvanced
lesions (7-40%) among multiple cancers21 ',33 than among
solitary cancers (42-47%).X17,3132 This observation, how-
ever, is merely an artifact ofthe relatively early staging of
second cancers found incidentally upon colonoscopy33 or
upon pathological review of resected specimens.21'30 In
the de novo group, all the second cancers were stage A
and B, so that the 48% proportion of advanced stages
among the index cancers was similar to the 44% for sol-
itary cancers.

In ulcerative colitis, Lavery et al.34 found 59% of in-
vasive cancers to be Dukes' C orD cancers," and Johnson
et al.35 found 57% to be advanced. At St. Mark's, 41% fell
into the C category.2 The figures in our colitis group of
43% for single cancers and 52% for multiple cancers are
in the same general range.

In Bussey's series of multiple polyposis patients at St.
Mark's Hospital,5 the proportions of advanced cancers
for both single and multiple cancers were almost identical
with our figures. Among 124 cases, Bussey found a 36%
proportion of advanced stages among solitary cancers,
compared to 64% of advanced stages among multiple
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TABLE 3. Multiple Colorectal Carcinomas

Total Number with
Number Multiple %

Author Year Cancers Cancers Incidence

De Novo

Moertel et al.'° 1958 6012 261 4.3*
Glenn et al.6 1966 1026 59 (S + M) 5.8
Bussey et al.7 1967 6309 164 (S) 2.6

82 (M) 1.3
Devitt et al.'6 1969 1140 25 (S) 2.2
McSherry et al.9 1969 1625 46 (S) 2.8

76 (M) 4.7
Franklin et al.38 1970 314 17 (S) 5.4

9 (M) 2.9
Travieso et al.39 1972 2230 34 (S) 1.5

13 (M) 0.6
Mzabi et al.4O 1976 656 19 (S) 2.8
Heald et al.8 1975 4884 83 (M)t 1.6

157 (S) 3.2t
Hancock22 1975 831 46 (S) 5.5
Lasser et al.21 1978 1002 62 (S) 6.2
Lee et al.4'1 1982 308 10 (S) 3.2

3 (M) 0.97
1982 30275t 1407 4.6

Enker et al.' 1978 3842 68 (S) 1.8§
53 (M) 1.4
13 (M) 1.1

Langevin et al.33 1984 166 8 (S) 4.8
Present series 1984 685 17 (S) 2.5

(With Perioperative or Postoperative Colonoscopy)

Appel42 1976 14 1 (S) 7.0
Reilly et al.43 1982 92 7 (S) 7.6

78 6 (M) 7.7
Maxfield' 1984 90 4 (S) 4.4

Ulcerative colitis
Bargen45 1928 14 6 43
Goldgraber et al.3 1964 33 14 42
Edwards et al.46 1964 22 5 23
Welch et al.47 1965 25 2 8.0
Hinton4 1966 32 7 22
Kewenter et al.13 1978 17 2 12
Greenstein et al.3 1979 26 3 12
Nugent et al.49 1979 23 6 21
Ritchie et al.2 1981 67 15 22
Ohmans° 1982 29 5 17
Present series 1984 65 12 18

Familial Polyposis
Bussey5 1975 151 67 (S) 44
Present series 1984 24 5 (S) 21

4 (M) 17

S = single; M = multiple.
* Autopsy and surgical series including ulcerative colitis and familial

polyposis.
t Among metachronous 18 missed synchronous cancers.
t Collected series.
§ Including four with ulcerative colitis and familial polyposis and three

with multiple adenomas.

cancers. Our figures were 37% and 62%, respectively (see
Table 2). Once again, this apparently worse prognosis for
multiple cancers in polyposis coli, like the 15-year older
mean age for the patients, is probably just a reflection of
delayed diagnosis and later surgical intervention.
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