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Summary

Breast carcinoma is known to metastatize to all organs. In order to understand the patterns of spread and
natural courses, this review summarizes detailed studies of patients with various stages of the disease. After
treatment of early breast carcinoma (stage I, II, and some III), the recurrent lesion can be classified as local,
regional, distant, or combinations thereof. The sites of dissemination of patients presenting with stage IV
disease and of those who had autopsy after diagnosis of breast cancer are presented for comparison.
Clinicopathological factors that influence the relative incidence, specific site, subsequent event, and prog-

nosis of recurrent and metastatic breast cancers are discussed.

Introduction

Breast carcinoma is the number one lethal cancer
of females in the United States. An estimated
116,000 new cases will be diagnosed in 1984, and
37,600 will die of it(1). The incidence of cancer of
the breast is increasing at the rate of 1.8% per year
(2). Despite various therapeutic advances and mul-
tiple efforts to promote mass screening and early
diagnosis, the death rate of patients with carcinoma
of the breast has remained unchanged for over 40
years (3).

According to the Cancer Patient Survival Report
Number 5 (4), which included 57,425 female pa-
tients with breast carcinoma seen from 1950 to
1973, about 49% of the white patients had localized
disease, 41% regional, and 8% distant. For black

patients, the corresponding figures were 32%,
50%, and 17%, respectively. For white patients
diagnosed during 1965 to 1969, the 5-year age-ad-
justed survival rates for the three stages were 85%,
56%, and 9%, respectively (all figures slightly
lower for blacks). The overall 5-year survival rates
for all stages was 65%. Thus, of the 116,000 new
breast carcinoma cases diagnosed in 1984, about
41,000 patients will develop metastasis and die
within five years after diagnosis.

Breast cancer is known to metastasize to all
organs of the body, and its manifestations are pro-
tean. It is almost impossible to predict which organ
system will be invaded. Although occult and/or
micrometastases often were present when surgical
resection of localized carcinoma was performed,
not all breast cancers are biologically predeter-
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mined to be fatal. Some patients with early breast
cancer can be cured with loco-regional treatment
alone. For the patients who have metastatic disease
initially or who developed recurrent disease, it is
important to study their sites and extent of involve-
ment so that appropriate treatment can be planned
and their natural course improved.

I. Statistical outcome of patients with breast can-
cer:

Patients with malignancy who were treated and
free of recurrence after long-term follow-up should
be considered as cured of their disease. In 1968,
Brinkley and Haybittle (5) showed that the life
expectancy of 704 patients with stage I-II breast
cancer became similar to that of the normal popula-
tion 16 to 18 years after mastectomy and post-oper-
ative radiotherapy. With follow-up of more than 22
years and studying the same patient population,
Baum (6) later showed that parallelism between
the expected and the observed survival curves oc-
curred after 21 years, and 30% of those with early
breast cancer were cured.

Hakulinen and Teppo (7) studied 13,707 cases of
breast cancer of all stages recorded in the Finnish
Cancer Registry from 1953 to 1970. In all age
groups, breast cancer patients had an excess mor-
tality over control population during follow-up of
up to 18 years. Older patients were less likely to die
of breast cancer than younger patients. The ratio of
observed number of deaths due to breast cancer
over the expected number was about 63 to 124. The
ratio was especially high during the first four years
after diagnosis for those with non-localized cancer
(ratio = 458).

In the Syracuse Cancer Registry, 3,558 women
with breast cancer were recorded from 1955 to
1975. (There was only a 6% increase in stage |
registrants over these 19 years). Using this data,
Mueller et al. (8) found that 80% of the women
were dead 20 years after diagnosis, and 88% of the
deaths were due to breast cancer. Although cancer
of the breast expressed its lethality more rapidly in
the oldest age group than in the youngest, the
proportion of patients dying of carcinoma of the

breast decreased as the age increased: 97% in the
group who had cancer at age 21 to 50 years, 90% in
the group age 51 to 70 years, and 78% in the group
age 71 to 100 years.

Melnik et al. (9) studied 10,702 breast cancer
patients diagnosed in Israel over 16 years (1960-
1975). Although they found no difference in sur-
vival between older and younger women (50% died
at the time of their study; cause of death was known
in 82% of the patients), death from breast cancer
fell with advancing age and death from other causes
increased. Of the entire group, 89% died of breast
cancer. Among women diagnosed under the age of
50, 91% died of breast cancer; 86% of those 50 to 69
years old and 77% of women 70 and older died of
breast cancer.

The actual causes of death in patients with solid
cancer have seldom been determined and quanti-
tated in the past. Klastersky et al. (10) studied the
overwhelming terminal events in 157 cancer pa-
tients who had autopsies during 1970-1971. Analyz-
ing 22 patients with breast carcinoma, they said
24% died of infection, 6% of hemorrhage, 54% of
cancer itself, and 16% of other causes. Cho and
Choi (11) studied the causes of death of 144 patients
with mammary carcinoma (autopsied during 1966—
1975). Comparing the first and second 5-year peri-
ods, deaths caused by a malignant process de-
creases from 71% to 47%, while deaths due to
infection increased from 11% to 24% (probably
related to the more aggressive methods of chemo-
therapy employed in recent years). Most of the
infectious processes occurred in the lung (22 of 25),
such as bronchopneumonia or interstitial pneu-
monia.

Hagemeister et al. (12) did a detailed analysis of
causes of death among 161 patients with breast
cancer (autopsied during 1973-1977). Overall, 26%
died of pulmonary insufficiency, 24% infection,
15% cardiac problems, 14% hepatic failure, 9%
each of Central nervous system (CNS) failure and
hemorrhage, and 2% hypercalcemia. Metastases
were considered as the primary cause of death in
45% of the cases. These included pulmonary
lymphangitic spread (13%), massive lung nodules
(4%), metastasis in the liver (14%), brain or men-
inges (8%), and pericardium (4%). In another 11%



of the cases, tumor contributed significantly to the
terminal events, such as upper airway obstructions,
hypercalcemia, and hemorrhage. Among 31 pa-
tients who had leukopenia (WBC <1,000/cc) prior
to death, only 16 had infection as the main cause of
death. Thirty-two patients had thrombocytopenia
(platelets <20,000/cc) terminally, but only six died
of bleeding. Tumor replacement of the marrow and
thrombocytopenia were not the cause of death in
any of their patients. They felt deaths due to che-
motherapy were rare and the rise in the infection
rate did not correlate with the advent of chemothe-

rapy.

II. Development of relapse after therapy of early
lesions:

Since metastatic involvement at autopsy represents
a summation of all initial and subsequent spread of
breast cancer, in order to plan therapeutic inter-
vention and supportive care, we need to have a
better understanding of the early events and se-
quences of dissemination after the initial therapy of
early lesions.

a. Patterns of relapse after initial therapy:

Romsdahl et al. (13) studied the time of appearance
and outcome of recurrent or metastatic breast can-
cer after initial treatment (surgery and/or radio-
therapy). Among 177 patients, 29% developed re-
currence during the first year, 30% the second
year, 13% the third year, 20% the fourth to elev-
enth year, and about 5% after 12 years. Among 253
sites described as the first site of recurrence, 19%
were located in the operative region, 8% in the
supraclavicular node, 44% in the bone, 12% in the
lung, 6% in the pleura, and 2% in the liver (Table
1). Of the 177 patients, 62% were alive one year
after relapse, 36% two years later, and 14% after
four years. Stage for stage, patients older than 50
years (post-menopausal) developed recurrent dis-
ease at a much higher rate within the first five years
after mastectomy than premenopausal patients.
During the fifth to tenth years, the yearly relapse
rate of postmenopausal patients decreased signifi-
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cantly, while in premenopausal patients, cancer
recurred at a steady rate similar to the first five
years (18).

DiPietro et al. (17) studied 800 patients who had
recurrent breast cancer after radical mastectomy
(1955-1965). In two-thirds of the patients, recur-
rence was detected within 3 years after surgery, in
another 18% over 5 years, and in 3%, over ten
years. Dividing the dominant site of the first re-
lapse into three groups (soft tissue, bone, or vis-
cera), they found that about 20% of the patients
had metastases involving two or three groups. A
total of 1,232 sites were involved initially. Soft
tissue involvement (48% ) was more frequent than
osseous (38%) or visceral (33%) involvement,
mainly due to local recurrence around the scar and
regional nodal metastases. Among the 48% with
soft tissue relapse, 40% had disease only in soft
tissues, while in the other 8%, there were ad-
ditional osseous and/or visceral metastases.
Among 436 sites of bony metastases, the most com-
mon sites were the lumbar spine (38%), pelvis
(23%), ribs (9%), skull and femur (6% each).
Among 320 sites of visceral metastases, common
sites were the lung (47%), pleura (23%), liver
(20%), and ovary (7%). Concomitant bone and
visceral recurrence occured in 11% of the cases.

Smalley (20) evaluated the patterns of first recur-
rence after therapy of primary breast cancer for the
Southeastern Cancer Study Group. Five well-de-
fined recurrent patterns were identified: bone only
(19% of all), local skin and node (30%), ipsilateral
pleural effusion (15%), pulmonary (13%)., and
widespread pattern (23%, including 3% with liver
metastasis only) (21). The median disease-free in-
tervals from mastectomy to recurrence were 12-14
months for those with relapse of the bone, skin,
and nodes, and 30 months for those with pleural or
pulmonary metastasis. Excluding patients with
widespread involvement of many organs, the ma-
jority of the patients in each pattern had metastatic
involvement of one or more additional sites. Nota-
bly, among patients with predominant recurrence
of chest wall and lymph nodes, 43% also had bony
metastases. Among those with pleural effusions,
75% had concomitant skin recurrences.

Table 1 summarizes the initial sites of relapse
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(local, regional, and distant) among patients who
had radical mastectomy for early breast carcinoma.
At a mean follow-up of 14 months, Bonadonna et
al. (16) reported that 24% of their patients had
relapse. Of those whose who had relapse, 17% had
only local or regional relapse and 81% had distant
metastasis. Fisher et al. (15) reported about 20% of
their patients had relapse at 18 months after radical
mastectomy (21% for patients who had postopera-
tive radiotherapy and 19% for those who did not;
the two groups were randomly assigned). For pa-
tients who had no postoperative radiotherapy, the
local relapse accounted for 29% of the failures,
regional 18%, and distant 53%. With the addition
of postoperative radiotherapy to chest wall and
regional nodal areas, the local recurrence rate was
decreased to 21%, regional to 3%, and distant
metastasis proportionally increased to 76%. At 60

months after mastectomy, about 50% of the pa-
tients had recurrences and the relative frequency of
distant relapse was 5-10% more than at 18 months.
It is interesting to note that while the incidence of
distant metastases increased progressively over
time, nearly 80% of the local-regional recurrence
appeared within 3 years after mastectomy.

Table 2 showed that the rate of overall relapse is
muCh higher for patients who had axillary meta-
stasis at the time of mastectomy than for those who
did not have nodal metastasis initially (48% at 4
years, 93% at 10 years versus 18% and 24%, respec-
tively). Despite the fact that the majority of pa-
tients did not have postoperative radiotherapy,
among patients who did develop recurrence, those
who had local or regional relapse are in the minor-
ity: 17-19% for those without involvement of axill-
ary nodes and 15-28% for those with axillary nodal

Table 1. Site of first evidence of treatment failure after radical mastectomy for early breast cancer.

Reference Ramsdahl  Donegan Fisher et al. (1970)% Bonadonna et al.
(1970)1 (1979)+ (1976)1 (1980)7
Period ? 1940-1958 1961-1968 1973-75 1983-78
Post-op RT + No Yes No Yes No No No
Time post-op. ? ? 18M 18M 60M 60M Mean 14M 7
Pt. No. ? ? 406 548 180 235 179 (N+)  (N+)
# relapsed 177 261 86 (21%) 106 (19%) 89 (49%) 117 (50%) 43 (24%) 90
Local only 19% 6% 21% 29% 16% 22% 9% 23%
Regional only 12% 28% 3% 18% 1% 11% 8%
Axilla - = 2% 3% 1% = 5% +
Supraclavicular 8% 25% 1% 13% - 11% 3% +
Parasternum - 1% - 2% - - - +
Opposite breast 4% 2% - - - - - 4%
Distant 69% 72% 76% 53% 81% 65% 81%* T1%**
Bone 44% 26% 31% 22% 36% 28% 51% 31%
Lung or pleura  18% 27% 23% 18% 29% 27% 16% 17%
Hemic/
lymphatic - 11% 4% 6% 2% 3% 1 -
Digestive® 2% 5% 10% 5% 8% 4% 12% 2%
Genital - 1% - 1% - - -
CNS 5% 2% 1% 2% 1% 1% - 1%
Miscellaneous 1% 5% 1% 3% 2% 3% 3%
100% 110%® 100% 100% 98%¢ 98%:« 98%¢ 100%
» Mainly liver

b About 10% of patients had more than one site involved.
¢ 2% information incomplete.

* Including 21% who had soft tissue and distant lesions, and 37% who had multiple distant lesions.
** Including 18% who had involvement of multiple distant organs.



metastases. The great majority of patients who
developed relapse after mastectomy had distant
and visceral metastases (74-85%).

Table 3 summarized the cumulative failure rates
of soft tissue, bone, or viscera at 2, 3, and 5 years
after radical mastectomy among patients who did
not have any postoperative radiotherapy. Among
patients who had no axillary metastasis initially,
15% had relapse at 3 years postoperatively, and
21% at 5 years. Among patients who had positive
asxillary nodes, 52% had relapse at 3 years, and
64% at 5 years. Again the eventual distribution of
site of relapse among those who had relapses were
similar after two or five years, whether the axillary
lymph nodes were involved or not: about 21-28%
had loco-regional recurrence, 17-28% had bony
metastasis, and 44-56% had visceral metastasis.

One study found that relapse and survival rates
were directly proportional to the size of primary
tumor in patients who had axillary metastasis at the
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time of mastectomy, but not in those who did not
have axillary spread (21). Other studies showed
that the size of primary tumor and histological
subtypes had prognostic significance, especially in
patients who had no axillary metastasis (26, 27).
Fisher et al. (28, 29) have shown that the abso-
lute number of axillary nodes with metastasis, re-
gardless of the number of nodes removed, is the
single factor most predictive of 10- and 20-year
survival. They divided their patients into three sub-
groups, and the 5-year relapse-free survival rates
were 82% for those with no axillary node meta-
stasis, 50% for those with 1-3 (+) nodes, and 21%
for those with 4 or more (+) nodes. A recent report
by Fisher et al. (30) showed that although the
annual relapse rate of patients with 4 or more (+)
node was much higher than those with three or
fewer (+) node, by the fifth year after mastectomy,
the rate was similar to that of those with fewer (+)
nodes or none. They also warned that there is a risk

Table 2. Sites of first recurrence after radical mastectomy* versus presence or absence of axillary metastatis

Reference Lee (1982) Haagensen (1971)%

Period 1971-1980* * 1935-1957* * *

Time post-op. median 4Y at 10y

Pt. No. 182 (N-) 226 (N+) 408 (N£) 316 (N-) 240 (N+) 556 (Nz)

# relapsed 36 (18%) 109 (48%) 145 (35%) 75 (24%) 223 (93%) 298 (54%)

Local only 8% 8% 8% 4% 13% 11%

Regional only 9% 7% 8% 15% 15% 15%
Axilla 0% - -
Supraclavicular ; 6% 6% ; 6% 5% 6% 6%

Other breast - 3% 2%
Parasternum 3% 1% 2% 9% 6% 7%

Distant 83% 85% 84% 81% 72% 74%
Bone 22% 38% 29% 21% 27% 26%
Lung/pleura 38% 26% 29% 33% 21% 24%
Hemic/lymphatic 6% 5% 7% - 3% 2%

Liver 6% 5% 7% 7% 7% 7%
CNS 5% 2% 3% % 5% 5%
Miscellaneous 6% 9% 8% 13% 9% 10%

100% 100% 99% 100% 100% 100%

* Early operable cases including clinical stage I~II or Columbia clinical stage A and B.
** In this series 32% of patients with axillary nodal metastasis and 5% of those patients without metastasis in axilla had post-operative

radiotherapy to chest wall and regional lymphatic nodal areas.

*** In this series, 40 among the 556 patients (7%) had proplylactic post-operative irridiation: 35 of the 40 had extensive axillary

metastasis (Mean = 11 nodes positive).
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in combining all patients with four or more (+)
nodes into a single group, since there is a 25%
greater disease-free survival in those with 4-6 than
in those with 13 or more positive nodes.

Among patients with four or more positive axill-
ary nodes, Lee and Chen (31) found a distinct
separation of 5-year disease-free survival curves of
those with 4-9 (+) nodes and those with ten or
more (+) nodes. Clinically, there is a good correla-
tion and interrelationship of histological subtypes
of breast carcinoma, sizes of primary tumor at diag-
nosis, extent of axillary lymph node involvement at
mastectomy, and subsequent rates and patterns of
relapse (32). Colloid carcinoma smaller than 4 cm
and the less common pathological subtypes (com-
edo, tubular, papillary carcinomas) rarely meta-
stasize. Considering only the infiltrating ductal and
lobular carcinomas, as the cancers become bigger,
the percentage of cases with positive axillary nodes
increase in linear proportion (33), and there is a
progressively worsening prognosis with larger size
of primary tumor and number of positive axillary
nodes.

b. Factors influencing site of postmastectomy re-
currence:

It is well known that the routine use of postmastec-
tomy radiotherapy does decrease local and regional
recurrence but not distant metastases (Table 1), nor
does radiotherapy improve survival rate (15, 22,
34).

In one randomized clinical trial (1964-1972),
three types of adjuvant radiotherapy were com-
pared: preoperative, postoperative radiotherapy,
and none (35). Among the surgery only group,
45% of the patients had relapse. The relapse rates
of local only or regional nodal only was very low
(<2%). Distant metastases only accounted for
24%; local and distant, 5% regional and distant,
11%; loco-regional and distant, 3% . Adjuvant radi-
otherapy mainly decreased the number of recur-
rences in the chest wall, axilla, or supraclavicular
region (36). Brincker et al. (37) showed that the
addition of adjuvant systemic chemotherapy sig-
nificantly improved the relapse-free survival over
those who had postoperative radiotherapy alone.

Table 3. Cumulative percentages of recurrence after radical mastectomy without any postoperative radiotherapy.

Reference PTBCSG (1978)*  Valagussa et al. (1978)
Period -1973 1964-1968
Pt. number 381 (Nx) 335 (N-) 381 (N+)
Time post-op 24M 36M 60M 36M 60M
# relapsed 78 (20%) 50 (15%) 70 (21%) 197 (52%) 242 (64%)
Loco-regional 28% 25% 21% 28% 26%
Bone 28% 19% 25% 17% 18%
only 22%
Bone + Local 6%
Visceral 43% 55% 53% 54% 57%
Lung 10%
CNS 1% 17% 12% 13% 14%
Liver 4%
Others 10% 18% 20% 8% 12%
Combinations 4% - - - -
Viscera + Local 9% 5% 6% 13% 12%
Viscera + Bone 4% o o o o
Viscera, local, bone 1% >15 Yo >15 o > 20% > 19%
99% 99% 99% 99% 101%




Data in Tables 2 and 3 showed that axillary
metastasis did signify a greater chance of having
relapse. But among patients who developed re-
lapse, the relative distribution of loco-regional ver-
sus distant recurrence was similar whether the axill-
ary node was involved initially or not. However,
there are reports in the literature showing that the
specific site(s) of reiapse can be different between
patients who had nodal metastasis initially and
those who did not. Donegan (38) noted patients
with axillary metastases at mastectomy most often
had initial dissemination to lymph nodes, while
those with a free axilla were more likely to have
metastases in bone, lung, or pleura. Patients with-
out axillary metastasis also had a significantly
higher frequency of brain and breast metastases.
Denoix (39) showed that patients without axillary
metastasis are more likely to have secondary de-
posits in bone (29% vs 6%) or disseminated meta-
stasis (16% vs 3%), while those with axillary meta-
stasis are more likely to have loco-regional
recurrences (23% vs 4%). In his series, the chance
of having secondary deposit in lungs was similar for
those with or without axillary spread (about 14%).
Haagensen (23) noted metastasis in opposite axill-
ary nodes and the other breast only in patients who
had ipsilateral axillary metastasis initially.

Data presented in Table 2 showed that patients
without metastasis in axillary nodes at mastectomy
had a higher proportion of having initial recurrence
in the lung, pleura, or brain than those who did
have axillary nodal metastasis (33-38% and 5-7%
vs 21-26% and 2-5%, respectively). However, the
chance of having bone as the site of first recurrence
was actually higher in patients who had nodal meta-
stasis (27-38% vs 21-22%).

The detection and quantitation of specific
estrogen-binding protein (estrogen receptor, ER),
first reported in 1970, have changed our approach
of using endocrine therapy in breast malignancy. In
1977, Knight et al. (40) showed that lack of ER in
the primary breast tumor is correlated with an in-
creased recurrence rate. With a mean follow-up of
16 months, patients with ER(—) tumors had a re-
currence rate of 32% as contrasted with 10% for
those with ER(+) lesions. Lee and Markland (41)
noted a similar difference, especially marked for
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those with documented metastasis in axillary nodes
(at a median follow-up of 12 months after mastec-
tomy, 60% ER~ tumors had relapsed versus 9%
ER+). Also, patients with ER+ tumors are more
likely to have a longer disease-free interval after
therapy of primary cancer (41, 42).

However, it needs to be pointed out that there
are many reports in the literature involving over
one thousand patients showing that the presence or
absence of ER did not influence prognosis (43, 44).
A few reports showed that the presence of pro-
gesterone receptors (PR) was more significant than
ER for predicting the disease-free survival (45).
There is a 20% variability rate of steroid receptors
‘in multiple biopsies of breast cancer (46). Among
muitiple specimens taken within one month with-
out any therapy, the chance of reversal of the ER
subgroup is similar for ER{(+) or {(—) tumors.
Amongh asynchronous studies, it is more likely to
have ER(+) become (—) than vice versa (31% vs
12%). Thus, concordant results of ER and PR of
primary and later metastatic tumor were found
only in half of the cases (47).

In 1976, Singhakowinta et al. (48) reported that
patients with ER(+) in tumors had more borny meta-
stasis, while visceral metastasis occurred more often
with ER{— ) tumors. The latter patients had a more
malignant course with significantly shorter sur-
vival. Studying 80 mastectomy patients, Lee and
Markland (41) found that the recurring lesions of
patients who had high ER levels (90+ fmoles/mg)
were much more likely to be of soft tissue only.
Among all patients with recurrent or disseminated
disease, those with ER(+) lesions were more likely
to have bony metastasis than those with ER(—)
lesions (42% vs 20%) (49). Samaan et al. (50) also
found ER(+) tumors had a higher incidence of
involvement of skin, bone, and lymph node, while
ER(-) tumors more commonly metastasized to
the viscera and brain.

Stewart et al. (51) noted no significant differen-
ces in initial sites of relapse between patients with
ER(+) or ER(~) tumors. However, patients with
ER(—) tumors more frequently develop hepatic
involvement (38% vs 21% ) or brain metastasis; the
latter was most marked for those with Stage I dis-
ease at presentation (20% vs 2%). Osseous invol-
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vement is more frequent among patients with
ER(+) tumors, and this difference is most marked
for those with Stages I and II disease at presenta-
tion (67% vs 44%). Soft tissue, lung, and pleural
involvement did not vary with receptor status.

Qazi (52) reported on 100 patients with recurrent
breast cancer who had ER assayed on their primary
tumor. In both premenopausal and postmeno-
pausal patients, those who had ER(—) tumors
showed a significant predilection for viscera as the
first site of relapse (46%-69% vs zero of ER+’s,
p = 0.005). While in patients with ER(+) tumors,
bone was the most common site of first metastases,
especially in postmenopausal patients (67% vs 0%
of ER—’s, p = 0.005). Differences of loco-regional
recurrence and metastasis at other sites were not
statistically significant.

Patients who had bone or soft tissue as the initial
site of relapse and those who had longer disease-
free intervals responded to hormonal manipulation
better (53). Such patients also have longer survivals
after relapse. Thus, patients with ER(+) breast
cancer had better overall survival rates because of:
(1) lower relapse rate and longer disease-free inter-
val after initial therapy of localized disease; (2)
higher chance of having relapse in bone and/or soft
tissue, which is associated with a better prognosis
than metastasis of other sites; (3) higher possibility
of recurrent or metastatic lesions to respond to
ablative or additive hormonal therapy; and (4) bet-
ter survival rate after relapse for those who re-
sponded to the hormonal manipulation.

¢. Postmastectomy loco-regional recurrence:

Donegan et al. (54) studied factors influencing
local recurrence within the boundaries of radical
mastectomy in 704 patients who had no postopera-
tive radiotherapy (1940-1958). The annual recur-
rence rate is highest during the first two years (6%
each). At the end of five years, 18% of the patients
had recurrence, by the tenth year, 20%. The pre-
dominant site of local recurrence is in the central
scar and below the skin graft, relapse in the axilla
accounted for only 15% of the total loco-regional
recurrence.

Donegan et al. (54) found no correlation be-

tween the size of the primary tumor, nor the fre-
quency of use of skin grafts with the rate of local
recurrence. When the margin of normal skin mea-
sured from the lateral palpable edges of the neo-
plasm was larger than 3.5 cm, the local recurrence
rate was a minimum. When the skin margin was
smaller than 3.5 cm, there was a significant increase
in the likelihood of developing local recurrence. As
the number of axillary lymph nodes containing
metastasis increased, the rate for local recurrence
also increased; however, even with an extremely
large number of positive lymph nodes, local recur-
rence rate did not exceed 40-45%.

Haagensen (23) also noted a very low relapse
rate in the axilla: only one among 556 patients who
had a 10-year follow-up after radical mastectomy
for early breast cancer (1935-1957). But a more
recent report from the multi-institutional Primary
Therapy of Breast Cancer Study Group
(PTBCSG) showed that 20% of the patients had
relapse two years after radical mastectomy for op-
erable breast cancer (24). Among those who had
relapse, 28% had loco-regional recurrence (Table
3). Their figures showed that nodal recurrent dis-
ease is most common (15%), followed by lesions of
the skin (5%), soft tissue (3%), and combinations
(5%).

It is well known that radiotherapy can control
over 90% of the local recurrent disease; 67% com-
plete control and 24% partial control (55). Bed-
winek et al. (56) showed that the incidence of
failure to control loco-regional recurrence was es-
sentially the same whether the recurrence was
treated with radiotherapy alone, surgery alone, or
both. If the radiotherapy dose was at least 4500 rad
and if the field was large enough to encompass the
entire site containing the recurrence, the incidence
of failure for the patients’ remaining life could be
decreased from 79% t0 27% (57). They pointed out
that the whole chest wall and supraclavicular area
should be treated prophylactically when radiating
any loco-regional relapse, because 30-50% will de-
velop subsequent recurrence in these two areas
(56).

Valagussa et al. (58) showed that, in spite of
prompt irradiation given to loco-regional recur-
rences, 79% of women with and 60% without



nodal involvement had further progression within 2
years. In the majority of cases, disease progression
was documented in distant sites. Spratt (59)
showed that local recurrence on the chest wall after
radical mastectomy was most likely a manifestation
of systemic disease because the 5-year survival rate
after the appearance of local relapse was only 4%,
and none survived 10 years.

Bruce et al. (60) studied 423 patients who had
undergone simple mastectomy and radiotherapy
for potentially curable cancer (1946-1957, stage
I-1II), 399 (79%) had recurrent disease. They also
found that local recurrence alone is rare (4%),
while distant metastases are common (49%, more
than half appeared in bone). About 26% of the
patients had both types of recurrence; the local and
the distant lesions appeared synchronously.

Gilliland et al. (61) showed that the prognosis of
1solated chest wall recurrence varied according to
the pathological stages of the original lesion.
Among 170 patients with local recurrence (1944
1977), 60 had local recurrence as the first sign of
therapeutic failure after mastectomy and post-
operative radiotherapy. Local recurrence after
stage I disease (primary 5 cm or less and axilla
negative) appeared usually after a mean of 6.2
years, and another 4.2 years elapsed before distant
metastasis became evident; while local recurrence
after stage III lesions (locally advanced primary,
positive axilla nodes +2 cm, etc.) appeared on the
average 2.1 years, and distant metastasis developed
in about 1.2 years.

Badwinek et al. (62) studied the prognosis of 98
patients who had truly isolated loco-regional recur-
rence and who had only loco-regional therapy
(1968-1977). The overall survival and disease-free
survival rates S years later were 36% and 13%,
respectively. The initial clinical stage, the number
of histologically positive nodes at mastectomy,
menopausal status, and the location of the recur-
rence (chest wall vs nodal) all had no significant
effect on survival result. On the other hand, a single
recurrence, the size of the largest recurrence being
less than Icm, and a disease-free interval of 24
months or longer predicted a better prognosis.
Eighty-one percent of the patients ultimately de-
veloped distant metastases. The incidence of dis-
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tant metastases was the same for patients with good
or bad prognostic factors. However, the time to the
appearance of distant metastases was significantly
longer in the former group of patients than in the
latter.

d. Sequence of relapses and prognosis:

Among 108 consecutive patients who died of dis-
seminated breast cancer after mastectomy and
studied before the wide use of radioisotopic scans
and computed tomography, Donegan (38) said the
initial metastasis was to multiple sites in 22%. An-
other 22% of the patients had local recurrence first,
of these, 21% had spread next to lymph nodes.
Among a third 22% who had disease appearing in
lymph nodes first, the disease spread to bone in
24% of the cases. Among the 21% who had initial
spread to bone, 45% had no other dissemination
later. Counting all the above three groups of pa-
tients who had single recurrence in chest wall,
node, or bone, over 20% had lung or pleura as the
second site of recurrence. Five patients had iso-
lated pulmonary or pleural recurrence; the most
frequent site of next spread was bone. Eventually
before death, about 44% of the 108 patients had
relapse in lymph nodes or chest wall, 40% each in
bone or lung (including 19% of pleura), 27% in
abdomen (mainlyliver), and 10% in central nerv-
ous system. Among the four most common sites of
metastasis (nodes, chest wall, bone, or lung/
pleura), the frequency of any pair having con-
current metastasis is very similar (about 18%), ex-
cept bone and local recurrences coexisted signifi-
cantly less often (in 12% only).

Among patients with colon cancers, post-resec-
tional serial tests of carcino-embryonic antigen
(CEA) could detect subclinical recurrence or pro-
gression of cancer. There are conflicting results in
the literature regarding the value of using CEA test
to monitor relapse after mastectomy. Among pa-
tients with known recurrent disease, only 48% had
elevated CEA values, and among those known to
be free of disease for six months or more after the
test, 10% also had elevated CEAs (63). It was
noted that patients with chest wall and nodal recur-
rence only had mildly elevated CEAs, while those
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with visceral metastasis had higher values. If 20 ng/
ml CEA is used as the cut-off point, no patients
with loco-regional relapse had elevated values,
while 10-15% of those with bone or lung disease
and 30-40% of those with pleura or liver metastasis
had abnormal levels (64).

Metastatic and/or recurrent breast cancer be-
come apparent clinically over a wide range of time,
but the median time of appearance becomes
shorter if the initial clinical stages was more ad-
vanced (65). Pearlman and Jochimsen (66) studied
464 patients with recurrent breast cancers admitted
during 1961-1970. The site of first recurrence and
rate of tumor progression were the most important
prognostic factors, with the choice of therapy
having less influence. The overall median survival
was 22-26 months for those with bone or soft-tissue
recurrence, 10-12 months for pleura/lung involve-
ment, and 4-6 months for liver/brain metastases.
At each site of involvement, patients with long
intervals between first and second relapses had
substantially better survival than those with short
intervals. The distribution of first recurrence
among premenopausal and postmenopausal pa-
tients was similar: 29-32% had osseous metastasis,
35-37% soft tissue, 15-19% pleural or lung, and
15-18% liver or brain. Although all patients even-
tually developed multiple sites of disease, the first
and second recurrences were separated by more
than three months in 90% of instances. Patients
whose disease progressed in less than three months
had the worst prognosis. Whether liver and bone
metastasis might be detected earlier by the wider
use of radioisotopic scans remains to be studied.

Langlands et al. (67) found that the duration of
survival once recurrence appeared was indepen-
dent of the original tumor size, clinical stage, or
menstrual status, but was directly proportional to
the duration of the disease-free interval. However,
Papaioannou et al. (68) found that the metastases
that were latent for many years did not pursue a
slower course after becoming clinically evident.
They studied 57 women with breast cancer (1954—
1964) whose recurrence developed 5 or more years
after initial treatment (42% local, 35% osseous,
and 23% visceral). Although the mean interval
from treatment to recurrence was 10 vears, the

survival time after recurrence averaged 1.9 years.
This latter figure was very similar to that of 66
patients who developed recurrences between one
and 2 years after initial treatment (mean survival
1.4 years).

e. Effect of adjuvant chemotherapy on post-
mastectomy recurrence:

Adjuvant chemotherapy of breast cancer involves
the early use of cytotoxic drugs after local and
regional therapy before occult micrometastases be-
come clinically evident. It received extensive
notice throughout the latter half of the 1970s and is
now an established therapeutic concept (69).

In the randomized study comparing the effec-
tiveness of adjuvant combination chemotherapy of
CMF (Cytoxan, methotrexate, and fluorouracil)
versus no treatment for patients who had meta-
stasis in axillary nodes, at a mean follow-up time of
14 months, Bonadonna et al. (16) showed that sys-
temic adjuvant chemotherapy decreased the over-
all recurrence rate from 24% to 5%. Specifically,
systemic chemotherapy not only decreased the inci-
dence of distant metastasis (i.e., for bone 12% to
2%, liver 3% to 0.5%, multiple sites 9% to 0.5%)
but also significantly decreased the frequency of
relapses in chest wall and ipsilateral supraclavicular
node without any postoperative radiotherapy (9%
to 1.50/0).

Bonadonna and Valagussa (69) emphasized that
there was a clear dose-response effect of chemothe-
rapy, showing that the three drugs were useful only
when given in nearly full dose (+85% of the plan-
ned dose). Those getting 12 months of adjuvant
CMF chemotherapy at this dose had a 5-year re-
lapse-free survival rate of 77%, as compared with
45% of those treated only with mastectomy. The
subgroup receiving less than 65% of the planned
dose had a 5-year disease-free survival rate of 48%.
In a subsequent randomized study, six cycles of
CMF was just as effective as 12 cycles of CMF in
delaying the relapse and improving survival (70).
In both pre- and post-menopausal groups treated
with adjuvant chemotherapy, the disease-free in-
terval was not significantly affected by the ER
status.



Because of drug toxicity and other side effects,
only about one-third of the patients can receive
85% or more of the planned doses of CMF adju-
vant chemotherapy (71). The myelosuppressive
effect of radiotherapy is known to significantly de-
crease the maximum chemotherapy dose that can
be given (72). Furthermore, radiotherapy may
have a prolonged detrimental effect on immuno-
competence. Sternswird (73) reviewed six control-
led clinical trials and found survival was decreased
from 1-10% in irradiated patients when compared
with those treated by mastectomy alone. Nevin et
al. (74) showed that postoperative radiotherapy
was related with a significant decline in 5- and
10-year survival rates of patients with stage 11 and
IIT disease with negative nodes. Thus, currently,
systemic combination chemotherapy * hormonal
therapy has replaced postoperative radiotherapy as
the postmastectomy adjuvant therapy for early
breast carcinoma.

Fisher et al. (75) showed that the combination of
fluorouracil with melphalan as postmastectomy
chemotherapy resulted in a greater reduction of
treatment failure than that observed with mel-
phalan alone. And these two drugs gave similar
results to those using CMF three drugs. Fisher et
al. (76) also showed that there was a true reduction
in the incidence of treatment failure in every sub-
group of patients who received adjuvant chemo-
therapy. Patients who were disease-free after com-
pleting two years of chemotherapy displayed a
subsequent relapse rate similar to that observed in
untreated patients who survived two years without
recurrence. This suggests that adjuvant chemothe-
rapy does achieve a real decrease of relapses rather
than just a postponement of treatment failure.
Whether differences in early relapse frequency
after combination adjuvant chemotherapy will
translate into improved long-term survival or not
remains to be proven, since there are suggestions
that patients who develop relapse after early adju-
vant chemotherapy may respond less to systemic
treatment later (77).

Among patients with axillary nodal metastasis
who received various postoperative adjuvant che-
motherapy, premenopausal patients had an in-
creased risk of recurrence if they had unfavorable
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local signs, large numbers of lymph nodes in-
volved, greater body weight, and younger age (78).
For postmenopausal patients, only three factors
were associated with an increased risk of recur-
rence (large tumor size, many positive lymph
nodes, and inner or central primary lesions). After
six years of follow-up, premenopausal women
treated with adjuvant CMF chemotherapy had sig-
nificantly improved disease-free survival than
those treated with mastectomy alone (60% vs 43%)
(79). Adjuvant chemotherapy of five drugs (CMF,
vincristine, prednisone) was shown to be better
than CMF in improving the prognosis of patients
with four or more positive axillary nodes,
especially in postmenopausal patients (80).

Paterson et al. (81) performed a retrospective
study comparing the incidence of the brain as the
site of first recurrence in patients who had positive
axillary nodes and who received adjuvant chemo-
therapy during 1973-1979 (CMF, thiotepa, mel-
phalan = 5-FU). Five of 115 patients (4.3%) had
initial brain metastases after adjuvant chemothe-
rapy as compared to zero in the matched control
group who had local therapy only. The brain meta-
stasis comprised 12.8% of first distant recurrences
in the adjuvant group. This increased incidence of
brain metastasis and meninge (vida infra IVb) as site
of first recurrence reflected suppression of systemic
disease by adjuvant chemotherapy which had less
effect in controlling metastases in the brain.

Among patients with intracerebral metastasis of
various solid tumors, favorable prognostic factors
included solitary brain metastasis, ambulatory per-
formance status, symptoms of headache, visual dis-
turbance, and estrogen receptor positivity in breast
cancer patients (82). Poor prognostic factors in-
cluded advanced age and evidence of impaired con-
sciousness. Median survival time after diagnosis of
intracerebral metastasis was 3.7 months. Among
patients with a single intracerebral metastasis and
minimal tumor burden, those treated with surgery
and radiation had a median survival of 9.7 months
versus 3.7 months for those treated with radiation
alone. Brain metastasis was the immediate or con-
tributing cause of death in 50% of the patients who
had intracerebral spread.
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f. Loco-regional relapse after limited surgery and
primary radiotherapy:

In Europe, radiation therapy (RT) and limited sur-
gery have been used as the primary treatment of
operable breast cancer for over 40 years. It has
challenged surgical therapy in this country only in
the last 10-15 years.

From 1955-1979, 265 patients with minimal
breast cancer (lobular or ductal carcinoma in situ
and invasive cancer of 5 mm or smaller), stage [
(tumor 1-2 cm without palpable axillary node) and
stage II lesions (tumor 2-4cm = palpable node)
were treated by Montague et al. (83) at Houston,
Texas. These patients had S-and 10-year survival
rates similar to the 65 patients treated with radical
or modified radical mastectomy. Loco-regional re-
currence rates were also similar (0.5%, 4.4%, and
8.4% for radical mastectomy vs 2.5%. 6.8%, and
4.9% for conservative surgery and RT, respec-
tively in the three successive stages of disease).
Some authors used RT to treat patients with intra-
ductal carcinoma of the breast, but Findley and
Goodmen (84) said two of their 14 patients re-
quired mastectomy at 19 and 36 months because of
recrudescence of disease.

Amalric et al. (85) of France reported on their
experience of 1,440 consecutive patients (1960-
1974). When the tumor was 5 cm or smaller with no
axillary adenopathy, lumpectomy, or wedge resec-
tion was performed first. Patients with larger le-
sions were treated with radical RT without surgical
excision. For the former group, the 10-year crude
survival rate is about 63% to 77%; for the latter
group, 34%. The failure rate of control of breast
lesion at 10 years varied with the size of the primary
tumor: for lesions less than 2cm in size, 21-27%,
for lesions 2-5 cm in size, 20-40% (higher figures if
the primary tumor was not excised before RT).
Surprisingly, local-regional recurrence had no ad-
verse effect on 10-year survival. However, 24% of
the 1,440 patients, and 35% of the patients alive
free of disease at 10 years, had some kind of salvage
operation (mainly mastectomy) for presumed local
or regional tumor persistence or recurrence.

Osborne et al. (86) reported that the relapse-free
survival rates of patients with 0-2cm or 2-5cm

tumors were not too different, but patients with
axillary lymphadenopathy had a significantly worse
survival after RT. With a minimal follow-up of 10
and a maximum of 20 years, loco-regional relapse
occurred in 22% of those with no axillary involve-
ment and in 50% of those with axillary lymph-
adenopathy. About 50% of the loco-regional re-
lapse occurred 5 years or more after RT; this
contrasted with 75-80% relapse within 5 years
after mastectomy. Salvage mastectomy produced a
42% relapse-free rate at 5 years if the initial tumor
was stage I. These results suggest that post-RT
recurrent carcinoma in the breast is not as ominous
as chest wall recurrence after radical mastectomy.

Segmental mastectomy without radiotherapy
has a high recurrence rate as expected (87). Among
patients with 1-5 cm breast carcinomas and with a
mean follow-up of 2 years, 7% of those who had
total mastectomy and axillary dissection had re-
lapse versus 19% of those treated by segmented
mastectomy. Nearly all of these differences were
due to a higher frequency of local recurrence in the
latter group. When the resection margin had mi-
croscopic carcinoma, the local recurrence rate was
over five times higher (71% vs 13%). Thus, seg-
mental mastectomy alone is an inadequate form of
therapy, especially for those with positive margin
at excision, larger tumors, less differentiated histo-
logy, stage II or higher.

III. Distribution of metastasis of stage III or IV
disease:

Inflammatory carcinoma of the breast is a virulent
variant, and it has been classified as stage ['V lesion.
Robbins et al. (88) said about 1% of the breast
cancers were inflammatory cancers, and an equal
number of patients might have recurrent disease
diagnosed as such. Barber et al. (89) noted all their
53 patients with inflammatory carcinoma had axill-
ary metastasis. Ultimately metastatic lesions de-
veloped in skin of the chest wall (15 patients),
opposite breast (14 patients), bone (13 patients),
and the lung (8 patients). Only about 10% survived
five or more years. Droulias et al. (90) said su-
pravoltage therapy improved local control of in-



flammatory breast cancer, and, when followed by
mastectomy, gave the longest local control and
mean survival. Since combination chemotherapy
can shrink bulky primary breast carcinoma, many
authors used chemotherapy initially (91), adding
debulking surgery for the responders, and reserv-
ing radiotherapy for the nonresponders.

Stage III non-inflammatory carcinoma of the
breast includes tumor greater than Scm, or any
tumor with ‘grave signs’ of skin edema or ulcera-
tion, fixation to pectoral muscle or chest wall, mat-
ted or fixed axillary nodes. Among 488 patients
who had radical surgery for stage 11 lesions, Frac-
chia et al. (92) said the initial sites of recurrence or
metastasis were multiple in 23%, 18% involving
local site, bone or viscera, 14% each. Postoperative
prophylactic radiotherapy or oophorectomy did
not effect survival rate. Among the 430 patients
who had axillary nodal involvement, the S-year and
10-year recurrent rates were 68% and 77%, respec-
tively, and survival rates were 41 and 21%. Among
the 58 patients without nodal invasion, the 5- and
10-year survival rates were quite good, 82% and
75%, respectively (23% had recurrence at 4-10
years).

Rao et al. (93) also studied 147 patients with non-
inflammatory stage I breast cancer (one-third
had RT only, two-thirds had surgery plus RT).
They noted that the local, regional, or distant
failure rate and 5-year disease-free survival were alil
unaffected by the presence or absence of ‘grave
signs,” whether treated by RT alone or surgery plus
RT. In patients treated with RT alone, the size of
the primary tumor influenced the rate of local
failure (44% for tumors 0-8cm and 76% for
=8cm) and S-year disease-free survival (30% vs
4%, respectively). Axillary nodal stage (N) also
influenced the prognosis. The regional failure rate
increased from 9% for N, N, tumors to 58% for N,,
N, lesions. Patients with advanced nodal discase
had very low disease-free survival (4% vs 30%). No
such difference was noted when the tumor and
nodal disease were treated with a combination of
surgery and irradiation. Even in patients receiving
radiotherapy and additional combination chemo-
therapy, local control for stage 111 breast cancer was
difficult, suggesting that debulking surgery should
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be added (94). Although chemotherapy did delay
the onset of recurrence in patients with locally
advanced breast cancer, it did not affect the ulti-
mate rate of recurrence or the overall survival.

Among 305 patients with inoperable cancer of
the breast, Pearlman et al. (95) said 129 (42%) had
extensive local disease, 88 (29%) had distant meta-
stasis, and 88 had both. Among those with distant
lesions only, 38 had metastasis in bone, 27 pleura or
lung, 16 bone and pleura-lung, and 7 mediastinum.
Among the 88 patients who had both loco-regional
and distant disease, metastasis to pleura or lung
was more common than to bone (48 lung-pleural,
25 bone, and 15 liver or brain).

Donegan (38) studied 1,647 patients with docu-
mented distant metastasis (stage I'V) admitted dur-
ing 19401965 to a cancer hospital (before the com-
mon use of radioisotopic scans or computed tomo-
graphy). In about 18% of the patients, multiple
areas of spread were diagnosed simultaneously.
Otherwise, lymph nodes were the most common
site of first spread (29%). followed by bone (16%),
lung or pleura (11%). Skin and opposite breast
were involved in 3-4% of the cases, liver as initial
site in 2%, brain and gastrointestinal tract each in
about 1% (Table 4).

Cutler et al. (96) studied 920 patients from eight
institutions with disseminated breast carcinoma di-
agnosed during 1950-1961. The most common
organs of clinical involvement of patients with stage
IV disease were bone (34% of all patients), lymph
nodes (27%; 2% ipsilateral nodes, 21% distant
nodes, and 4% involving both), lung (18%), skin
andior subcutaneous tissue (17%), and pleura
(15%). The operative site, breast, or liver each was
involved in 8% of the cases. Excluding 12% of the
patients with dire prognosis (those with metastasis
in the liver, peritoneum, brain, and spinal cord),
249 of the 614 remaining patients (41% ) had a single
site of distant metastasis. About 33% had two sites
and 26% three or more sites. Among those with
single metastasis, again bone was the most com-
mon site (57%), next lymph nodes or lung (16%
each). followed by pleura (10%).

Among patients with metastatic breast cancer
treated with combination chemotherapy. Swener-
ton et al. (97) showed that pretreatment weight



166

loss, poor performance status, abnormal biochemi-
cal and hematological values had adverse prognos-
tic significance. Patients with bone involvement
had longer survival than did patients with meta-
stasis of other organ sites. Specifically, unfavorable
factors were weight los of greater than 10%, having
radiotherapy to three or more ports, non-Cauca-
sian, alkaline phosphatase greater than 350 pU/ml,
LDH greater than 450 wU/ml, hemoglobin less
than 11gm %, two or more sites of metastasis
(especially involving lung), and poor performance
status (98). Among 25 prognostic factors, George
and Hoogstraten (99) found that the three most
important factors were disease-free interval, liver
involvement, and performance status. After ad-
justments were made for these three covariates,
the remaining covariates such as menopausal sta-
tus, bone involvement, number of metastatic sites,
and duration of metastatic disease were not signifi-
cantly related to response to chemotherapy.

IV. Distribution of metastasis at autopsy:
a. Common sites of involvement

From 1950 to 1982, there were seven autopsy series
of breast carcinoma published in the American
literature (Table 5). Each report studied more than
100 patients with breast cancer, and there were a
total of 2,147 patients.Although the data came
from different institutions and spanned over 35
years (1943-1977), the findings regarding metasta-
tic involvement of specific organs are fairly similar
(105).

At autopsy, the five leading sites of metastatic
involvement of breast carinoma were the lung,
bone, lymph node, liver, and pleura. All five sites
were reported by at least two of the seven series as
containing metastasis in more than 50% of the
cases. The reported median incidence (and ranges)
of metastasis in these five sites were lung 71% (57—
77%}). bone 71% (49-74%), lymph node 67% (50—
76%), liver 62% (50-71%), and pleura 50% (36—
65%).

The next five sites most commonly involved were
the adrenal gland, ovary, brain, opposite breast,

Table 4. Distribution of site of distant metastases among patients who had stage IV carcinoma of breast

Reference Donegan (1970)% Cutler (1969)% Smalley (1976)221  Lee (1982)
Period 1940-1965 19501961 ? 1972-1980
Pt. No. 1,647 614 287 80
Note First site (920 sites) All recurrent First site
Lymph node 29% 27%
Skin 4% 17% 30% 15%
Breast 3% 8%
Bone 16% 34% 19% 29%
Bone, etc. - - - 24%*
Lung o 18% 13% 11%
Pleura 1% 15% 15% 4%
Liver 2% 8% 3% 4%
Brain 1% 2% 4%
GI tract 1% - 20% o
Other 1% 3% D 8%
Unknown 15% - - -

101% 132% 100% 100%

* Including bone and lung (4% ), bone and pleura (10%). bone and liver (10%).



and soft tissue (skin and subcutaneous tissue).
Adrenal gland(s) and ovary were involved in
21-41% (median) of the cases; brain, opposite
breast, and soft tissue in 22-30%. All other organ
sites not listed in Table 5 had metastatic breast
cancer in 20% or less of the patients. Cifuentes and
Pickren (103) listed that metastasis was present in
the muscular system in 29% of the cases, but did
not give any details.

Viadana et al. (106) found that younger women
had a more generalized disease whether they sur-
vived less or more than 5 years. The median number
of metastases at autopsy of patients below age 50
years was nine compared to a median of seven in
the older group. Younger patients, especially those
who survive less than 5 years, had a significantly
higher incidence of metastasis than older patients
in the bone (81% vs 65%), liver (80% vs 56%),
thyroid gland (33% vs 15%), pituitary gland (28%
vs 17%), and cerebrum (20% vs 12%). Metastasis
in the choroid plexus and leptomeninges seemed to
be more frequent in the younger patients also
(3—70/0 Vs 0—20/0).

Viadana et al. (107, 108) reviewed records of
4,728 patients with adenocarcinoma who had au-
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topsy during 1956-1965. They studied whether met-
astasis in a particular organ was more or less often
associated with metastasis in another organ (meta-
stasis in lymph nodes of the axilla or thorax were
excluded). Analyzing 647 patients with breast car-
cinoma, the incidence of having isolated metastasis
in lung at autopsy is about 4-6%, bone 5%, liver
2-12%, and brain 3%. The chance of having meta-
stasis in any two organs is additive. The chance of
involving lung, liver, and bone simultaneously is
42%, and involving lung, liver, and brain together
is 26%. When lung, bone, and liver were all free of
metastasis (this happened in 15% of stage IV pa-
tients), the chance of having distant metastasis from
breast primary was less than 3%, except for the
central nervous system (CNS incidence = 13%).
The frequency of other metastasis increases as soon
as one or more of these three major sites are seeded
by the primary carcinoma.

The metastatic pattern of solid cancer can be
interpreted either in terms of an anatomical prox-
imity, such as increased pancreatic metastasis when
liver or lung was involved, or in terms of hema-
togenous dissemination, such as significantly in-
creased CNS metastasis when lung was involved

Table 5. Ten leading sites of metastatic involvement in breast carcinoma at autopsy.

Year 1950 1955 1971 1979 1980 1980 1982
Author(s) Abrams Sproul- Meissner  Cifuentes Cho and  Hagemeister Amer
et al. Haagensen and Warren and Pickren Choi et al.
Reference No. (100) (101) (102) (103) (11) (12) (104)
Period 1943-47 - - 1959-74 1966-75 1973-77 1962-76
Institution location New York New York Boston Buffalo Philadelphia Houston Detroit Median
Patient No. 167 100 432 676 141 166 368 value
Lung 77% 69% 57% 67% 60% o 1% 1%
Pleura 65% 51% - 50% 36% > 73% 48% 50%
Bone 73% 1% 49% 1% 54% 67% T4% 1%
Lymph node
Abdomen 44% o o 39% - - 38% o
Thorax 67% D76% D 64% 54% - - 45% D67
Liver 61% 65% 50% 62% 53% 71% 69% 62%
Adrenal gland 54% 49% 34% 41% 36% 30% 43% 41%
Ovary 23% 20% 12% 21% 15% 21% - 21%
SBl::a Sttlssue iz (y/o 30% 29% - 110/ > 36% 32% 30%
22% - - - o 23% 22%
Brain 29% 22% 10% 18% 26% 22% 36% 22%
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(CNS incidence = 33%) (108). Their results pro-
vide strong evidence that a multistep or ‘cascade’
process is involved rather than by direct dissemina-
tion from the primary. Liver and lung play the
principal roles in this cascade process (109).

b. Chemotherapy versus patterns of metastasis
(especially CNS metastasis)

Amer (104) studied the pattern of metastasis in 368
breast cancer patients who had autopsy from 1962
to 1976. At nearly all sites, the incidence of meta-
stasis was higher among the 254 patients who had
chemotherapy than the 452 who did not. The fol-
lowing sites were significantly increased after
cytotoxic treatment: other breast (27% vs 15%),
retroperitoneum (31% vs 20%), paraaortic nodes
(42% vs 29%), pleura (53% vs 37% ), bone (80% vs
61%), meninges (48% vs 20% ), and overall central
nervous system (62% vs 35%).

In1954, Lesse and Netsky (110) reported involve-
ment of leptomeninge and/or dura in 75% of 71
breast cancer patients at autopsy; 50% had no par-
enchymal brain metastases. Tsukeda et al. (111)
said the frequency of CNS metastasis per year actu-
ally showed a downward slope from 1959 to 1979 in
their hospital. Among 30% of patients with CNS
metastasis, 62% had involvement of brain, 54%
cranial dura, 31% leptomeninges, and 10% spinal
cord and dura. About 27% had cranial dura as the
sole site of CNS metastasis, and 42% of the brain
metastases were single lesions.

Amer (120) showed that the incidence of CNS
metastasis, especially meningeal involvement, rose
rapidly during the interval between 1967 and 1976
(44% to 78%), whereas the mean survival of the
patients improved slightly from 17.6 to 20.4
months. Apparently two cytotoxic drugs were used
concomitantly since 1966, three or more since 1968,
and Adriamycin was added since 1972. Otherwise,
the higher incidence of CNS metastasis among pa-
tients who received chemotherapy could not be
explained on the basis of difference in patients’
age, menopausal status, stage of disease, or dis-
ease-free intervals.

Yap et al. (112) reviewed 25 breast cancer pa-
tients with meningeal carcinomatosis seen over a

16-month period (1976-1977). The clinical diag-
nosis was documented at autopsy in 15 patients. All
patients were receiving systemic chemotherapy at
the time of diagnosis. None of the 25 patients had
progression of systemic metastasis, while 12 were in
partial or complete remission at the time of their
CNS relapse. (Four had CNS involvement as the
first manifestation of recurrent disease). They esti-
mated that about 5% of their patients treated from
1973 to 1977 developed meningeal involvement.

Breast cancer has replaced gastric and lung cancer
as the solid tumor most commonly associated with
leptomeningeal spread since 1974 (113-115). Among
90 patients with leptomeningeal metastases from
solid tumors treated from 1975 to 1980, Wasser-
strom et al. (116) said the three most common
primary sites were breast (51%), lung (26%), and
melanoma (12%). In one autopsy series (115), lep-
tomeningeal metastasis was the sole CNS abnor-
mality in 3% of breast cancer patients. These find-
ings suggest that most of the currently used
chemotherapeutic agents does not cross the blood-
brain barrier.

The prognosis of meningeal carcinomatosis has
been considered poor; average survival after diag-
nosis was only six weeks in one review (113). The
longest survivor recorded in the literature is a
37-year-old patient with meningeal spread of
breast cancer who lived 2.5 years from the onset of
neurologic symptoms (114). This patient was
treated initially with whole-brain irradiation of
4,000 rads and intrathecal methotrexate (10 mg
weekly at first and then less often). When this
regimen failed, she had another response to oral
CCNU (160 mg bimonthly). Yap et al. (112) used a
more aggressive treatment regimen consisted of
whole-brain irradiation (3-4,000 rads over two
weeks), intrathecal methotrexate, and the inser-
tion of an Ommaya shunt for the instillation of
intraventricular methotrexate and/or Thiotepa at
the completion of irradiation therapy. Six of their
seven patients achieved a complete response, with
disappearance of all tumor cells in the spinal fluid.
The median survival of these seven patients was 22
weeks. Sondak et al. (113) even suggested that ‘If
meningeal metastasis continues to increase in
breast cancer patients, prophylactic CNS treat-
ment may become a consideration.’
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