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Il. CLINICAL RESEARCH

1. RECENT ADVANCES IN THE TREATMENT
AND OUTCOME OF LOCALLY ADVANCED

RECTAL CANCER

Edward M. Copeland I1l, MD

From the Department of Surgery at the University of Florida College of Medicine
and the Department of Surgery at the Shands Hospital, Gainesville, Fla.

In 1998, there were 36,000
new cases of rectal cancer in the
United States. Colorectal cancer is
the third leading cause of cancer
deaths in both men and women,
ranking behind lung and prostate
for men and lung and breast for
women. In 1998, an estimated
8,800 deaths were caused by rectal
cancer and 56,500 by all colonic
cancers. In 1963, the five-year rela-
tive survival rate for all patients
with rectal cancer was only 38%.
This figure had risen to 61% by
1993. The improvement is due to
earlier detection and advances in
treatment.

Locally advanced rectal cancer
is defined as a large, often circum-
ferential lesion that penetrates
through the entire thickness of the
rectal wall into the surrounding
mesenteric fat. Lymph nodes usual-
ly contain metastatic cancer. The
cancer might be fixed to the side
walls of the pelvis, to the prostate in
men, or to the vagina in women.
These lesions are frequently diffi-
cult to resect and often require
removal of the anal sphincter with a
permanent colostomy. Treatment
with surgery alone results in sur-
vival rates much below 50%, and
local recurrence rates are variously
reported to be between 30% and
50%. These local recurrences in the
pelvis often are not amenable to

treatment and result in chronic
pain, ulceration, and bleeding prior
to death.

In 1992, our group at the Uni-
versity of Florida College of Medi-
cine reported the results of 148
patients with locally advanced rec-
tal cancer who had received pre-
operative radiation therapy in an
attempt to shrink the tumor size,
reduce local recurrence, and
increase the opportunity for anal
sphincter preservation.!  Most
institutions at that time were using
radiation therapy only postopera-
tively. The aim of this approach
was to reduce local recurrence by
having the radiation Kkill any resid-
ual tumor cells left behind in the
pelvis at the time of the operative
procedure. Radiation therapy was
not thought to provide any sur-
vival advantage. However, we
found that there was an absolute
survival advantage at five years for
patients who were treated with
preoperative radiation therapy
compared to historical control
patients who were treated with
surgery alone (66% vs 40%, respec-
tively, P=0.0001) (Figure). This
observation has now been con-
firmed in several randomized,
prospective control trials.?®

Chemotherapy, specifically 5-
fluorouracil (5-FU), is known to

November/December 1999, Vol.6, No.6



sensitize cancer cells to the lethal
effects of radiation therapy. In
1991, we combined 5-FU with radi-
ation therapy preoperatively in the
treatment of locally advanced rectal
cancer. This report compares the
outcome of patients in our institu-
tion who were treated in an early
era of radiation therapy alone (1975
to 1990) to those treated in the late
era with the combined modality of
both radiation and chemotherapy
preoperatively (1991 to 1997).%
There were 219 patients in the
early era and 109 patients in the late
era. The number of circumferential
and fixed lesions in both eras was
equal. There was no significant dif-
ference in patient age or in the dis-
tance of the lesions from the anus.
Lesions shrunk in size dramatically

with combined therapy as proven
by digital rectal examination, com-
puted tomography, transrectal
ultrasound, and/or rectal magnetic
resonance imaging. In fact,a com-
plete tumor response with no
residual cancer identifiable patho-
logically in the resected specimen
occurred in 28% of the patients in
the late era (those treated with
continuous chronobiologic infu-
sion of 5-FU) compared to 8% of
patients treated in the early era
(with radiation therapy alone).
Because of the decrease in the size
of the rectal cancer and improve-
ment in surgical techniques,
sphincter-preserving procedures
could be done in 52% of the
patients who received radiation
and chemotherapy as opposed to
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only 13% of patients who received
radiation therapy alone. Thus, the
ability to eliminate the need for a
permanent colostomy quadrupled
between these two eras.

The stage of the disease preop-
eratively prior to radiation therapy
and chemotherapy can be com-
pared to the stage of disease in the
resected pathologic specimen post-
operatively. Any discordance be-
tween these two could be sec-
ondary to inaccurate clinical stag-
ing or to the salutatory effects of
preoperative treatment. Computed
tomography, magnetic resonance
imaging, and transrectal ultrasound
allow us to clinically stage patients
accurately. All patients in both eras
had clinical stage T3 or T4 rectal
cancers, meaning full-thickness
penetration through the bowel
wall into the mesenteric fat with
possible invasion of adjacent
organs. Both radiation therapy
alone and combined treatment
downstaged patients to either TO
(no residual tumor), T1 (tumor lim-
ited to the internal lining of the rec-
tum), or T2 (tumor limited to the
muscular wall of the rectum). This
downstaging occurred in 42% of
patients using radiation therapy
alone and in 58% of patients with
combined modality treatment
(P=<0.001). Rather than having
their survival predicted by their
clinical stage (30% to 50%), the sur-
vival appears to be determined by
the pathologic stage. The one-,
three-, and five-year overall sur-
vivals comparing the late era with
the early era are 100%, 92%, and
87% vs 95%, 73%, and 58%, respec-
tively (P=0.0005). Thus the addi-
tion of chemotherapy to the radia-
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Effect of Chemotherapy Added to Preoperative Radiation on Complete Response Rate*

Study Site (ref)

University of Florida (1)

Jewish Hospital (7)

M.D.Anderson Cancer Center (8)

Duke University Medical Center (9)

Memorial Sloan-Kettering Cancer Center (10)

University of Florida (2)

*All patients received 40 to 50 Gy of radiation therapy.

Chemotherapy Complete Response
None 8%
None 6%
5-FU 29%

5-FU, cisplatin 27%

5-FU, leucovorin 20%

5-FU, leucovorin 28%

tion therapy protocol resulted in a
distinct survival advantage (Figure).

The addition of chemotherapy
to the radiation therapy preopera-
tive protocol has improved overall
survival significantly in this non-
randomized study. The frequency
of local recurrence (14%) and
lymph node involvement (21%)
was unchanged between eras,
meaning that systemic chemother-
apy probably eliminated distant
micrometastasis. Our observations
must be substantiated by random-
ized, prospective control trials as
was done with our observations
with preoperative radiation thera-
py alone. The addition of 5-FU
(with or without leucovorin) to
radiation therapy preoperatively
has already been shown to convert
many patients to candidates for
sphincter preservation operations
rather than abdominoperineal re-
section with a permanent colosto-
my. Likewise, multiple institutions
are reporting a greater complete
response rate (TO) with chemora-
diation compared to radiation ther-
apy alone (Table).™°

Another potential benefit from
downstaging, especially to TO, may
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be the ability to locally excise the
residual scar in the rectum that
remains after treatment. This pro-
cedure can be done transanally,
thereby eliminating the need for
any abdominal operation. Transanal
excision of downstaged rectal can-
cers should be considered an
experimental procedure, the candi-
dates for which have not yet been
fully determined. Nevertheless, pre-
operative chemotherapy for malig-
nancies of organs other than the
rectum has allowed a more limited
resection with equal results when
compared to those results of prior
radical resections. A good example
is the ability to preserve the breast
with a limited resection after reduc-
ing a bulky breast cancer with pre-
operative chemotherapy.

Appreciation is expressed to
my collaborators from the Uni-
versity of Florida College of Medi-
cine (William M. Mendenhall, MD,
Robert A. Zlotecki, MD, Robert de
W Marsh, MD), from the Universi-
ty of Alabama at Birmingham
(Kirby I. Bland, MD), and from
the University of Texas M.D.
Anderson Cancer Center (Jean-
Nicolas Vauthey, MD). Drs Bland
and Vauthey are former members

of the faculty of the University of
Florida College of Medicine.
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2. SIGNIFICANCE OF SENTINEL NODE MICROMETASTASIS
Charles E. Cox, MD, Timothy Yeatman, MD, Christopher J. Salud, BA, and Siddharth S. Bass, MD

From the Comprehensive Breast Cancer Program (CEC, CJS, SSB) and the Gastrointestinal Tumor Program (TY) at the H.
Lee Moffitt Cancer Center & Research Institute at the University at South Florida, Tampa, Fla.

The emergence of sentinel
lymph node (SLN) biopsy as an
alternative method to axillary dis-
section for staging the axilla in
breast cancer patients has brought
the value of axillary dissection
into close scrutiny. In addition, it
has stimulated the assessment of
the biologic implications of
micrometastatic disease to lymph
nodes. Historical review of SLN
technology demonstrates that
micrometastatic disease in SLNs
may be critical in the evaluation of
false-negative SLNs. Furthermore,
the presence of micrometastatic
disease in the lymph nodes may
carry prognostic significance for
the overall behavior of the malig-
nancy.

Historical Perspective

False-Negative
Evaluation

In the initial trial of SLN map-
ping for melanoma, 10 (4.1%) of
243 patients developed recurrent
disease in the basin from which
the initial SLN was removed. These
lymph nodes were evaluated after
blue dye localization with routine
hematoxylin-eosin (H&E) stains on
bivalved SLNs. Within 18 months
of the evaluation, these patients
recurred. However, upon multiple
recuts of the SLNs with evaluation
by S-100 stains, 7 of 10 patients’
sentinel nodes were detected to
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have micrometastases.! This obser-
vation raised the significant ques-
tion as to whether the false-nega-
tive evaluations could have been
precluded if the micrometastases
had been detected upon initial
evaluation. Several of the initial tri-
als evaluating SLNs in breast can-
cer have similarly avoided the
detection of micrometastases by
cytokeratin analysis or multiple
sections of the SLN. The avoidance
of these tests was based on the pre-
sumption that the detection of
small micrometastatic disease
would not alter the management of
a patient with breast cancer. There-
fore, these studies have demon-
strated false-negative rates be-
tween 5% and 11%.2® A significant
observation demonstrated that 3
(11%) of 27 patients, in whom
cytokeratin  immunohistochem-
istry (IHC) detected micro-
metastatic cells in SLNs, also had
additional metastases detected in
the remaining lymph nodes on
complete axillary dissection.
Therefore, we conclude that care-
ful evaluation of SLNs for micro-
metastatic disease obviates the
false-negative assessment of the
axilla in breast carcinoma, a histor-
ical lesson learned with melanoma.

Prognostic Significance of
Micrometastases in
Melanoma

A seminal observation made
by Heller et al* demonstrated that

30% of histologically negative
lymph nodes harbored metastatic
melanoma cells detected by
growth in tissue culture. The sub-
sequent evaluation by the same
group, using reverse-transcription
polymerase chain reaction (RT-
PCR) for tyrosinase in melanoma,
demonstrated expression of the
enzyme in 30% of histologically
negative lymph nodes.® Shivers et
al® have demonstrated that
melanoma patients with RT-PCR-
negative SLNs have a recurrence
rate of less than 1% at five years
folowing initial surgery. This find-
ing makes RT-PCR results the sin-
gle most important prognostic
indicator of survival in melanoma.

The historical lessons learned
with SLN mapping in melanoma
should not be repeated with
breast cancer (ie, detection of
false-negative SLNs in breast can-
cer, as with melanoma, can be min-
imized by IHC staining of SLNSs).
Furthermore, the prognostic sig-
nificance of micrometastatic SLN
involvement may prove, as with
melanoma, to have profound con-
sequences in determining which
patients are at risk for distant
metastatic disease. Several studies
to date have demonstrated that
micrometastatic disease in breast
cancer may indeed have therapeu-
tic significance for breast cancer
patients. This paper examines the
evidence to date and reviews
these findings.
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Direct Evidence
Supporting the

Significance of

Micrometastatic
Disease

An accumulating body of evi-
dence supports the hypothesis that
the presence of otherwise occult or
clandestine micrometastatic nodal
disease has a significant effect on
recurrence rates and overall survival
(OS) for breast cancer patients
(Table).” Whereas the world’s lit-
erature contains numerous conflict-
ing observations with regard to the
significance of micrometastatic dis-
ease, most of the carefully per-
formed, larger analyses (>300
patients) demonstrate a negative
impact for this histologic finding.

The most thorough study to date
was performed by the International
(Ludwig) Breast Cancer Study
Group.” This trial re-reviewed find-

ings of 921 breast cancer patients
without evidence of distant metasta-
tic disease and classified them as
having node-negative disease on rou-
tine pathologic evaluation. Almost
all were resectioned at six levels
with six 3-mm sections cut at each
level, two of which were stained
with H&E.® Only parenchymal node
metastases were recorded as
micrometastases. Serial sectioning
identified occult micrometastatic
deposits in 83 (9%) of 921 patients,
with more than one affected node
detected in 13 (15.6%) of 83 cases.
The effect of finding previously
occult micrometastatic disease on
survival in this study was clear: at
both five and six years of follow-up,
both disease-free survival (DFS) rates
and OS rates were significantly
affected. At a median follow-up of
six years, DFS was reduced from 71%
in the node-negative group to 53% in
the node-positive group (P=0.0008)
and OS was reduced from 86% in the
node-negative group to 70% in the

node-positive group (P=0.0009).
Interesting  biologic  correlates
observed in this trial included an
association between occult micro-
metastatic disease and larger tumors
(P=0.02), histologic grade (P=0.05),
vascular invasion (P<0.0001), and
age <50 years (P<0.0001).”8

A second retrospective trial re-
examining nodal tissue previously
classified as negative was per-
formed by Hainsworth et al.?> This
study examined the value of IHC
staining in 343 patients previously
assessed as having node-negative
breast cancer. Using antimucin
monoclonal antibodies, occult
metastases were detected in 41
patients (12%). Most occult micro-
metastases were <2 mm in size and
were confirmed by H&E using seri-
al sections. At a median follow-up of
79 months, the presence of occult
micrometastases in two or more
nodes reduced the DFS from 84% to
54% (P<0.01) and OS from 85% to

Previous Reports of Micrometastatic Lymph Node Disease: The Largest Trials

Author Number of Technique % Micrometastatic

Patients (M) or Occult (%)
Ludwig Breast Cancer Study”® 921 SS 9 (0)
de Mascarel et al® 1,680 SMS 7 (M)
129 IHC 10 (M)
Wilkinson et al* 525 SS 17 (0)
Friedman et al* 1,153 SMS 23 (M)
Hainsworth et al'2 343 IHC 12 (0)
Fisher et al*® 566 Survey 8 (M)
Clayton and Hopkins'* 399 Survey 15 (M)
Trojani et al*® 150 IHC 14 (M)

SS = serial section

SMS = serial macroscopic section
IHC = immunohistochemistry

NS = not statistically significant
RR = relative risk

Disease-free Overall
Survival Survival
0.003 0.002
0.008 0.036
0.01 NS

NS NS
RR=1.7
0.01 0.05
NS
NS
0.0025 0.02
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70% (P<0.01). This study and one
by Trojani et al*® of 162 patients
with node-negative breast cancer
both demonstrated the beneficial
impact of IHC staining in detecting
micrometastases as well as the neg-
ative impact of micrometastases on
DFS and OS rates.

Although studies re-examining
nodal tissues that were previously
declared negative for the presence
of occult disease are informative,
another approach to this problem
has been to perform prospective
analyses attempting to identify all
occult nodal disease on the initial
review. In a study by de Mascarel
et al,® 1,680 patients were subject-
ed to a standard method of node
sectioning (serial macroscopic
section, SMS). This method of
serial sectioning is designed to
sample nodes more effectively by
cutting each node into slices 1.5
mm in thickness, each of which is
assessed. In this study, micro-
metastases were defined as lesions
<0.5 mm. Of 1,680 patients, 336
were identified as node-positive,
with 120 having a single micro-
metastasis (<0.5 mm). With medi-
an follow-up of seven years, both
the DFS (P=0.005) and OS
(P=0.0369) were significantly
reduced in those patients with a
single micrometastasis compared
to those declared node-negative.

In a similar trial by Friedman et
al,t* 1,153 breast cancer patients
underwent prospective SMS nodal
analysis. This study examined the
impact of the anatomic location of
micrometastases (parenchymal vs
peripheral sinus). Of these pa-
tients, 637 (55%) were found to be

November/December 1999, Vol.6, No.6

node-negative, 41 (3.5%) were
found to have a single focus in the
parenchyma, and 205 (8%) were
found to harbor one peripheral
sinus micrometastasis. Again, this
trial found an increase in relative
risk associated with presence of
parenchymal micrometastasis (RR
= 1.7) or peripheral sinus micro-
metastasis (RR = 1.7, P=0.05)

Conflicting Evidence
Suggesting No Impact of
Micrometastatic Disease

Many of the initial reports con-
cerning the effect of nodal
micrometastasis on breast cancer
were negative studies unable to
reach  statistical significance.
Unfortunately, however, many of
these studies were performed with-
out resectioning nodes previously
classified as node-negative, or they
involved sample sizes that were too
small. Instead, several of the stud-
ies simply identified the presence
of random micrometastases in
nodes assessed by standard patho-
logic techniques (such as one H&E-
stained section analyzed per node).
This sort of minimal analysis, avoid-
ing meticulous and serial section-
ing methods with or without the
use of IHC staining, yields an accu-
rate  numerator (number of
micrometastases) without a correct
denominator (number of nodes
without micrometastasis). One ex-
ample of this form of analysis is
found in a trial reported in 1978 by
Fisher et al.®* In this prospective
trial, one section from each node of
566 patients was examined by rou-
tine H&E staining for the presence

of metastatic nodal disease. If a
nodal metastasis was identified and
was <2 mm, it was classified as a
micrometastasis. It is easy to see
how this sort of classification
scheme measures a completely dif-
ferent set of biologic data from
methods designed to identify
occult micrometastatic disease. In
this study, 8% of patients were
found to have micrometastases,
according to the investigators’ defi-
nition. This classification resulted
in no effect on OS, although treat-
ment failure rates in this group
approached failure rates found in
patients with micrometastases. The
authors concluded that their sam-
ple sizes were likely too small to
detect significant differences using
their experimental approach. They
further predicted that a sample size
of 1,400 would need to identify a
10% difference in OS with a confi-
dence interval of 95%.

Another similarly performed
study by Clayton and Hopkins
reported in 1993 re-examined 399
node-positive patients for the pres-
ence of micrometastases <2 mm in
size. Of these patients, 62 were
classified as harboring micrometas-
tasis, yet when survival rates were
compared with those of node-
negative patients, no differences in
OS were identified. Again, no at-
tempt at serial sectioning was
made in this retrospective study.

The majority of older studies of
micrometastatic disease inadequate-
ly addressed the issue and therefore
can be dismissed. However, a study
by Wilkinson et al'® appears to have
carefully assessed the significance
of micrometastatic disease, although
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the sample size was likely too small.
In this study, 525 cases of node-neg-
ative breast cancer with five or
more years of follow-up were select-
ed for further analysis. Negative
nodes were resectioned in serial
fashion and inspected using routine
H&E histologic methods. On aver-
age, 24 sections were examined
from each lymph node, and 84
(17%) cases of occult metastases
were found. In addition, five cases
of “overlooked” micrometastases
were detected on reevaluation of
the original pathologic slides.
Despite finding these occult lesions,
no significant difference in OS
could be demonstrated. There was,
however, a reduced survivorship
(P=0.003) associated with micro-
metastases that were overlooked on
initial pathologic review. The results
of this study are curious and contra-
dict the findings of numerous other
positive studies. It is difficult to
explain why this fairly large study
failed to show a disadvantage to
occult micrometastases, whereas
smaller trials have found significant
differences. This discrepancy is par-
ticularly concerning because the
presence of occult micrometastases
was linked to lymphovascular inva-
sion in the primary tumors
(P<0.0005). Therefore, we conclud-
ed that a lack of survival signifi-
cance may be related to the relative-
ly small sample size and lack of
incorporation of IHC techniques to
improve the detection of micro-
metastases. In other words, analysis
of large numbers of serial sections is
inadequate to determine the ulti-
mate significance of micro-
metastasis unless more patients are
studied or more sensitive methods
are used to detect these lesions.
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Micrometastatic
Disease Linked to
Sentinel Lymph
Node Biopsy

Although micrometastatic dis-
ease is biologically important, it
appears to be an uncommonly
observed event unless special
pathologic sectioning or staining
techniques are used. These tech-
niques have generally been consid-
ered too labor-intensive and cost-
ineffective for routine implementa-
tion. Recently, however, with the
introduction of SLN biopsy, it has
become feasible to incorporate
some of the more sensitive patho-
logic methods into routine clinical
practice. For example, although it
is standard practice to analyze one
or two sections from each sampled
axillary lymph node by H&E stain-
ing, it is now possible to perform
serial sectioning of a few SLNs
for the same cost. In addition, the
use of IHC staining may now be
incorporated to enhance the detec-
tion rate of otherwise occult
micrometastases.

Although  numerous well-
designed retrospective studies have
suggested the negative impact for
micrometastatic diseases, the signif-
icance of micrometastatic cancer in
the SLN is as yet undetermined due
to a lack of meaningful follow-up.
However, as previously described
with melanoma, there may be sig-
nificant impact on prognosis and
enhanced ability to preclude false-
negative evaluations by careful
analysis of the SLN. Whereas the
routine use of SLN biopsy was
incorporated into in our practice in

1994, we believe that will likely
require a five-year median follow-
up time of sufficient numbers of
patients to adequately address this
important issue. In light of the
number of cases of micrometastatic
disease detected thus far using the
SLN biopsy technique, it is clear
that the significance of these find-
ings has to be determined in
prospective, randomized trials. Cur-
rent trials underway, such as the
American College of Surgeons
Breast Lymphatic Mapping Trial and
the Moffitt Cancer Center/Depart-
ment of Defense Trial, will attempt
to address the significance of
micrometastatic disease detected in
the SLN.
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