
Volume 2 – Number 1 • January 2001 O N C O L O G Y  S P E C T R U M S37

ABSTRACT
Recent re p o rts suggest that medial breast tumors are

independently associated with decreased disease-free and
overall survival compared with lateral breast tumors.
S u rgical evidence indicates that medial tumors with positive
a x i l l a ry nodes have an increased rate of internal mammary
node (IMN) metastases. It is hypothesized that IMN disease
that does not receive local therapy (surg e ry or radiotherapy)
may be a re s e rvoir for eventual systemic spread, and may 

account for the increased re c u rrence and death rates associ-
ated with medial tumors. Although early trials are divided
as to the benefit of local IMN therapy, they were conducted
l a rgely in the absence of adjuvant systemic therapy. Are
t h e re reliable methods to assess IMN status, and does IMN
i rradiation significantly reduce the excess risk of medial
tumors in women who receive today’s “standard” adjuvant
systemic therapy? 
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I n c reased Mort a l i ty Risk Associated Wi t h
Medial Breast Tumors May Be Due to

U n treated Internal Mammary Node Metastases
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TABLE 1. RECENT STUDIES COMPARING OUTCOME FOLLOWING EARLY BREAST CANCER ACCORDING 
TO PRIMARY TUMOR LOCAT I O N

A u t h o r, N (medial/ Inclusion Median Systemic 
y e a r l a t e r a l ) Years f/u (mo) P o p u l a t i o n Treatment (ST) Outcomes 

L R D F S D S S O S
Zucali8 2,396 1973–89 147 T<2.5 cm N0: None N/A Medial<lateral N/A Medial<lateral
1998 (777*/1,619) N0-1 M0 N1: CMF from 1976 Hz ratio 1.3 Hz ratio 0.8
Lohrisch9 5,365 1989–95 47 T1-3 N0-1 M0 N0: 61% None No ST: NS Medial<lateral Medial<lateral NA
2000 (1,511/3,848) N1: 95% Yes ST: NS No ST: P=0.16 No ST: P=0.79

High risk P=0.43 High risk P=0.66
Low risk P=0.19 Low risk P=0.87
ST: P=0.001 ST: P=0.002
High risk P=0.003 High risk P=0.03
Low risk P=0.60 Low risk P=0.69

Kroman10 35,319† 1977–present ? Primary breast Not specified N/A N/A N/A Medial<other
2000 cancer 15-21% ↓
Hammer11 644 1984–95 77 T1-2 N0-1 M0 N0: not specified P=0.08 Medial<lateral Medial<lateral Medial<lateral
2000 (220†/429) N1: 6 CMF, Tam P=0.001 P=0.009 P=0.0009

* Includes central tumors (Kroman, n=55; Zucali, n=not specified); 
† Population-based study, outcome comparisons made for upper outer quadrant versus other locations. 

f/u =follow-up; Hz=hazard ratio; LR=locoregional re c u rrence; DFS=disease-free survival; DSS=disease-specific survival; NS=diff e rence not significant;
OS=overall survival; T=tumor stage; N0=axillary nodes negative; N1=axillary nodes positive; T1=tumor<2 cm; T2=tumor 2–5 cm; T3=tumor>5 cm; M0=no
metastatic disesase; N/A=not available; CMF=cyclophosphamide/methotre x a t e / 5 - f l u o rouracil; Tam=tamoxifen. 

Lohrisch C. Oncology Spectrums. Vol 2, No 1. 2001.

� Given the almost universal systemic therapy use in women with node-negative and –positive breast cancer, inadequately treated regional disease is
re e m e rging as an important consideration.

� Adjuvant chemotherapy has been shown to be of benefit in all but the lowest risk of node-negative disease, and anthracyclines may be preferable to
c y c l o p h o s p h a m i d e / m e t h o t re x a t e / f l u o ro u r a c i l .

� Local therapy issues that need prospective evaluatoin include whether there are reliable noninvasive or minimally invasive ways of identifying occult
i n t e rnal mammary node (IMN) spread, and whether IMN treatment reduces the adverse prognosis associated with medially located tumors and
IMN metastases.

� Randomized trials suggest that regional radiation in women with high-risk disease who have had a mastectomy and systemic chemotherapy off e r s
a survival advantage.
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INTRODUCTION
The presence of systemic micrometastases is

the dominant risk for re c u rrence of early bre a s t
c a n c e r. However, these are difficult to detect
ro u t i n e l y, and characteristics of the local tumor,
including nodal status, size, hormone re c e p t o r
status, and grade, as well as the patient’s age,
a re used to form adjuvant systemic therapy 
re c o m m e n d a t i o n s .1 As a result of the clear
independent survival benefits associated with
systemic adjuvant polychemotherapy and 
h o rmone therapy in young and old women with
both node-negative and -positive disease, sys-
temic therapy is recommended for the majority
of women with early breast cancer today.1 - 3

Given the almost universal systemic therapy
use, inadequately treated regional disease is
re e m e rging as an important consideration. In
women who receive adjuvant systemic therapy,
optimal local control has been shown to play an
i m p o rtant role in reducing both locore g i o n a l
re c u rrences and disease-specific death.4 - 7

PROGNOSIS OF MEDIAL TUMORS
Several recent re p o rts have identified

i n c reased re c u rrence and mortality risk for
tumors located in the medial compared with
lateral breast quadrants (Table 1).8 - 1 1 These re t-
rospective series incorporated patients larg e l y
t reated with modern surgical techniques, ie,
without biopsy or removal of the internal 
m a m m a ry nodes (IMNs), and with chemo-
therapy and/or hormone therapy in cases of
node-positive and high-risk node-negative dis-
ease. The adverse prognostic impact of medial
tumor location observed in these series is
posited to be due to IMN spread that re m a i n s
undetected and inadequately treated. Using
multivariate analysis, three of these series
re p o rted a significantly higher mortality risk
for medial vs lateral tumors, despite a lower
incidence of axillary lymph node metastases in

the former gro u p .8 - 1 0 The lower axillary 
node-positive rate and lower survival in medial
tumors are more likely due to pre f e re n t i a l
s p read to and undert reatment of IMN than to
d i ff e rences in tumor behavior linked to
anatomic location in the breast. 

THE HISTORICAL CONTRIBUTION
OF IMN TREATMENT TO EARLY
BREAST CANCER SURVIVAL

S p read of breast cancer to the axillary
nodes is recognized as the most import a n t
p rognostic factor.1 2 It is logical to conclude
that it is the ability of these tumors to spre a d
regionally at an early stage, rather than 
a x i l l a ry location itself, that imparts this poore r
p rognosis. By analogy, tumors that spread to
other areas of lymph drainage of the bre a s t
would also be expected to have an incre a s e d
relapse risk. Although the axilla is the pre-
dominant lymph drainage basin for the lateral
half of the breast, where the majority of bre a s t
cancers arise, early surgical studies demon-
strated that a significant pro p o rtion of tumors
also spread to the IMN basin.1 3 - 1 6 Overall, 8%
to 14% of axillary node-negative and 28% to
48% of axillary node-positive breast cancers
had positive IMNs, depending on the series.
M o re o v e r, for axillary node-positive tumors,
the rate of IMN spread was higher for medial
than for lateral tumors, 32% to 34%, and 
17% to 21%, re s p e c t i v e l y. There was no 
d i ff e rence between medial and lateral tumors
that were axillary node negative (Table 2).1 3 - 1 6

Series that compared survival in the era
p receding routine adjuvant systemic therapy
re p o rted that only one third of women with
both axillary node and IMN spread were alive
after 10 years vs up to two thirds of women
with only axillary node spread. This suggests
that IMN involvement significantly impacts the
p robability of disease re c u rre n c e .1 6 , 1 7 A m o n g
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TABLE 2. FREQUENCY OF IMN META S TASES IN OPERABLE BREAST CANCER

A u t h o r Data Ty p e Ye a r P o p u l a t i o n N Positive IMN
PN 0 PN 1
N % N %

Handley13 Retrospective 1975 Operable, IMN biopsy 1,000 26 8.0 187 35
Urban14 Retrospective 1977 cN+ and/or inner location 455 34 13.7 99 48
Lacour15 RCT 1983 T <7 cm, N0-1, M0 703 33 10.0 105 28
Veronesi16 Retrospective 1985 Outer >2 cm or cN+, 1,119 51 9.0 162 29

inner<70 years old

I M N = i n t e rnal mammary node; NO=axillary nodes negative; N1=axillary nodes positive; cN+=clinically axillary node positive; pN=pathologic axillary node
status; RCT=randomized controlled trial; T=tumor stage; M0=no metastatic disease. 
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195 patients, most of whom had medial tumors
and underwent extended radical mastectomy,
the presence of IMN metastases (24% overall,
18% and 36% of axillary node-negative 
and -positive tumors, respectively) was a
highly significant prognostic factor for re d u c e d
s u rvival (p=0.004), after axillary node status
(p<0.0005). Tumor size was less significant
(p=0.077) than IMN s t a t u s .1 8

Estimates of the increased mortality risk
associated with medial location in re c e n t
series range from 1.2- to 2-fold.8 - 1 1 This range
of increased risk arises from diff e rences in the
systemic therapy received and from inclusion
of central tumors, thought to have a worse
p rognosis themselves, with medial tumors in
some series. Estimates of re c u rrence and
death risks would also be lower when low- and
high-risk tumors (or axillary node-negative
and -positive tumors) were analyzed together,
such as in the re p o rts by Zucali and Hammer,
than when they were considered separately. 

The incidence of locoregional re c u rre n c e
does not appear to be increased for women

with medially located tumors. One reason for
this may be that IMN re c u rrences are 
generally inoperable, and there f o re may be
classified as systemic rather than re g i o n a l
re c u rrences. Additionally, untreated IMN
deposits presumably act as a re s e rvoir for
f u t u re systemic dissemination, analogous to
a x i l l a ry node-positive tumors that tend to
recur systemically rather than locally. If this
w e re true, direct treatment of the IMN would
be expected to decrease the incidence of 
distant metastases and death. However, early
randomized and re t rospective series compar-
ing no treatment with treatment of the IMN—
by either extended radical mastectomy or
i rradiation after radical mastectomy—show
mixed results (Table 3).1 4 , 1 9 - 2 6

The patient population in these studies
included women with axillary node-negative
and -positive disease, and tumors in medial,
central, and lateral locations. Thus, the risk of
IMN spread would be variable, and there f o re
the power of these trials to show a benefit fro m
IMN treatment may have been significantly

Feature Article

Volume 2 – Number 1 • January 2001 O N C O L O G Y  S P E C T R U M S

TABLE 3. TRIALS OF IMN THERAPY VS NO IMN THERAPY IN OPERABLE BREAST CANCER

A u t h o r, Ye a r Study Ty p e Years of Study N P o p u l a t i o n I n t e rvention Overall Surv i v a l
Lacour19 1976 RCT 1963–68 1580 T1-3a, (<7 cm) RM vs ERM Equivalent overall

N0-1 M0 Medial N1 tumors(n=190): ERM>RM 
Veronesi16 1981 RCT 1964–68 737 T1-3a, (<7 cm) RM vs ERM At 10 years: RM=60.7%; ERM=57.0%; NS

N0-1 M0
Deemarski20 unspecified ?–1984 997 T1-2 N0-1 M0 RM vs ERM ERM>RM by 10% for N0, 16% for N1
1984 Medial, central tumors
Arriagada21 Retrospective 1958–78 1195 N1, RM or ERM RM vs ERM Medial tumors: ERM/RM+RT >RM  
1988 or RM+RT* ERM=RM+RT 

RT ↓ local recurrences, all subgroups
Meier22 1989 RCT 1973–82 123 T1-2 N0-1 M0 RM vs ERM At 10 years: RM ERM P

(60% medial) All tumors 60% 74% 0.13
Medial tumors 60% 86% 0.025

Meier22 1989 Retrospective 1973–82 390 T1-2 N0-1 M0 RM vs ERM ERM>RM (NS) for medial tumors
Horino23 1991 Retrospective 1967–87 671 Operable breast RM vs ERM Similar at 10 years in pts with IMN+ERM 

cancer and N1 disease (67%) (80% of medial and 
39% of lateral tumors had ERM)

Shiba24 1992 Retrospective 1965–80 183 Medial/central RM vs RM+RT* RM RM+RT ERM P
vs ERM 5 years 91% 82% 82% NS

10 years 79% 67% 70% NS
R M + RT and ERM >RM if >4 axillary nodes +

Kaija25 1995 RCT 1989–91 270 T1–3 N0–1 M0 IMN RT No efficacy results
yes vs no Pneumonitis 18% vs 14% (NS)

More pulmonary fibrosis in IMN RT group
Obedian26 1999 Retrospective 1970–90 984 T1–3 N0–1 M0 IMN RT At 10 years IMN yes 72% IMN no 84% NS

yes vs no Yes group: more medial, T2, N1, indeterm i n a t e
margins. 94% of N1 had systemic therapy

* RT inclusive of IMN.

RCT=randomized controlled trial; T1=tumor<2cm; T2=tumor 3–5 cm; T3=tumor>5 cm; RM=radical mastectomy; ERM=extended radical mastectomy; N0=axil-
l a ry nodes negative; N1=axillary nodes negative; RT=radiotherapy; IMN=internal mammary node; NS=diff e rence not significant. 
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reduced by lack of selection. Many of these
studies were also conducted prior to the 
routine use of systemic adjuvant therapy,
which would have substantially reduced the
incidence of re c u rrence and death associated
with already disseminated systemic micro-
metastases. It may be that, in the absence of
systemic therapy, the risk of re c u rrence is
d i rectly related to the presence of untre a t e d
systemic micrometastases. Thus, treatment of
the IMNs, irrespective of their status, would
not significantly influence disease course.
Both the absence of systemic adjuvant therapy
and the unselected patient population may
have diluted any impact of IMN therapy on
overall survival. In fact, subgroup analyses of
some of the overall negative studies suggested
that, even in the absence of systemic therapy,
t h e re was a significant survival benefit for the
subset of women with axillary node-positive
medial tumors, presumably because this is 
the subgroup with the highest incidence of
IMN disease.1 9 , 2 2 , 2 3

H i s t o r i c a l l y, the treatment of breast cancer
has focused on radical surg e ry, including
removal of the entire breast, pectoralis 
m a j o r, axillary nodes, IMNs, and various
endocrine organs, most notably the ovaries.2 7

P ro g ressively conservative surgical tech-
niques developed in parallel with re c o g n i t i o n
of the benefits of radiotherapy to achieve local
c o n t rol and of systemic therapy to prevent 
distant metastases.4 , 2 8 Removal of the fascia,
chest wall muscles, and IMNs has been
l a rgely replaced with bre a s t - c o n s e rv i n g
s u rg e ry followed by radiotherapy or simple
m a s t e c t o m y. Axillary clearance, part i c u l a r l y
in women with positive sentinel nodes, is still
used more or less routinely as part of primary
b reast cancer surg e ry. The AMAROS (After
Mapping of the Axilla: Radiotherapy or
S u rg e ry) trial, which is sponsored by the
E u ropean Organization for the Research and
Treatment of Cancer (EORTC), is comparing
the outcomes of patients with positive sentinel
nodes treated either by axillary dissection or
a x i l l a ry radiotherapy.2 9 S u rgical IMN dissec-
tion was largely forsaken, being technically
d i fficult, disfiguring, and of equivocal surv i v a l
benefit in early randomized surgical studies. 

This absence of a clear survival impro v e-
ment with IMN dissection, coupled with
i n c reased risk of pulmonary and card i a c
i n j u ry with irradiation of the mediastinal
region, is probably why radiotherapy has not
replaced surgical treatment of IMN, as it has
replaced mastectomy. Thus, for most women

t o d a y, local control includes surgical re m o v a l
of the tumor, exploration of the axilla, and
radiotherapy of the breast plus or minus the
axilla and supraclavicular areas. Most centers
do not have a standard radiotherapy policy for
IMN treatment, although some irradiate this
region in women with medial or otherw i s e
high-risk tumors. 

DETECTION OF IMN METASTASES
Available data support the hypothesis that

women with tumors in the medial hemisphere
of the breast are at highest risk for IMN
s p read, particularly those with axillary node
involvement. Unfort u n a t e l y, there is curre n t l y
no noninvasive way to assess IMN status.
Radiologic imaging techniques, such as 
computerized tomography and magnetic 
resonance imaging, are not adequate to
exclude microscopic disease in nodes. Even
routine hematoxylin and eosin (H&E) 
histologic examination of axillary nodes may
miss a substantial pro p o rtion of micro s c o p i c
metastatic foci, and there is conflicting data
about whether the re c u rrence risk of tumors
with such micrometastases more closely
resembles that of node-positive rather than
node-negative disease.3 0 - 3 5 By analogy, the pro-
p o rtion of tumors with IMN spread re p o rted in
early surgical series for high-risk medial and
lateral tumors may be underestimated, if
m i c roscopic deposits were missed. 

P re s u m a b l y, techniques for identifying the
sentinel axillary node, including radioactive
tracers and dyes injected preoperatively into
the primary tumor region, could be used to
identify tumors whose primary lymphatic
drainage is medial, and which have a theore t i-
cally increased risk of IMN spread. However,
these techniques are operator-dependent and
sentinel node sampling techniques are still
c o n s i d e red experimental, despite their 
g rowing use.3 6 It is current practice to perf o rm
a formal axillary dissection when a sentinel
a x i l l a ry node is found to be positive; however,
no such tenet exists for positive internal 
m a m m a ry sentinel nodes. At least one re p o rt
suggests that the reliability of these methods
for identifying IMN sentinel nodes may be
quite low,3 7 while another says that it may be
reasonably high.3 8

T h e re is mounting interest in the use of
p o s i t ron emission tomography (PET) to iden-
tify occult disease in both the high-risk adju-
vant and metastatic settings. This technique
uses 18-fluorodeoxyglucose, a radiolabelled
glucose tracer, to identify areas of incre a s e d
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metabolic activity, such as those found in
infective, inflammatory, and neoplastic
p rocesses. It is being used increasingly when
other imaging techniques prove unhelpful.
Several studies evaluating the utility of PET
scans in breast cancer have been re p o rt e d
over the last 2 years; however, there is little
data on its accuracy.3 9 - 4 2

A pilot study of preoperative PET scan-
ning in eight women with medial tumors of at
least 2 cm correctly identified occult liver 
metastases in one patient (confirmed by
biopsy), axillary spread in two (confirmed by
a x i l l a ry dissection), and IMN disease in one
( c o n f i rmed by biopsy). PET scanning in
another patient also suggested IMN disease;
h o w e v e r, this remained unconfirmed because
she received neoadjuvant chemotherapy. 
In no case of pathologically confirmed axillary
node-negative disease was the PET scan
falsely positive.4 3 These promising re s u l t s
have led to initiation of formal pet scan 
studies to determine its sensitivity and 
specificity investigations to identify occult 
foci of disease. Results of these investigations,
p a rticularly with respect to IMN disease, 
a re pending. 

Yet PET scans are not a diagnostic panacea.
PET imaging is not widely available, and it
would be costly to set up facilities for ro u t i n e
PET scans. In addition, they are more expen-
sive than the traditional radiologic work-up
used to exclude metastatic disease prior to 
p r i m a ry surg e ry.4 4 In centers where CT scans of
the chest and abdomen are used ro u t i n e l y
instead of the simpler imaging techniques
such as chest x-rays and abdominal 
ultrasound, PET scanning may be more cost-
e ffective. Inability to detect micro m e t a s t a s e s
may be another limitation. If its specificity and
sensitivity were confirmed, PET scanning
could be a noninvasive way to accurately
assess IMN status in patients with medial
tumors, and the results could guide IMN 
therapy recommendations. 

NEW STRATEGIES FOR TREATMENT
OF IMNS

It is unlikely that routine surgical dissec-
tion of the IMN will come back into vogue,
despite the potential therapeutic value in
selected cases. There are no prospective 
studies comparing IMN surgical excision with
i rradiation, although one re t rospective series
suggests they are equivalent in terms of 
overall surv i v a l .2 2 I rradiation of this region 
has traditionally been technically diff i c u l t ,

p a rticularly in patients who have had a
lumpectomy or immediate re c o n s t ruction, and
damage to cardiac and pulmonary tissue is a
risk with older techniques of mediastinal 
i rradiation. There are, however, new mapping
strategies using CAT scanning and radio-
therapy techniques that can reduce scatter to
mediastinal organs and decrease toxicity.4 5 , 4 6

Randomized trials suggest that regional radia-
tion (including the IMN region) in women with
high-risk disease who have had a mastectomy
and systemic chemotherapy offers a surv i v a l
a d v a n t a g e .6 , 7 The extent to which the IMN
radiotherapy contributed to this advantage is
unknown because the studies were too small
to analyze the subset of women with axillary
node-positive medially located tumors. It is
possible that irradiation of IMNs in women at
high risk for IMN disease provides benefits
independent of systemic therapy. 

In the series by Lohrisch et al, women with
medial tumors who received 4-field irr a d i a t i o n
(exclusive of the IMN region) had inferior 
d i s e a s e - f ree and disease-specific surv i v a l
c o m p a red with the combined group of women
with medial tumors treated with 5-field 
i rradiation (inclusive of the IMNs) and women
with lateral tumors treated with either 4- or 
5-field irr a d i a t i o n .9 However these data are
not reliable, given that there was no standard
institutional policy for who should receive 
4- or 5-field radiotherapy volumes. Other 
re t rospective series have failed to demonstrate
such a diff e rence in outcome.4 7 , 4 8

The value of IMN treatment must be
reassessed prospectively in women with high
risk of IMN disease who have been tre a t e d
with systemic therapy according to today’s
s t a n d a rds. Two large multicenter studies are
p rospectively exploring the impact of adding
an IMN field to standard radiotherapy 
volumes in patients with early breast cancer.
The National Cancer Institute of Canada
(NCIC) trial MA.20, open to women with 
high-risk axillary node-negative and -positive 
disease, will compare tangential fields to a
modified 4-field technique that includes the
upper ipsilateral IMNs. Recruitment began in
December 1999 with less than 100 patients
randomized to date.4 9 An EORTC trial
( E O RTC 22922/10925) is enrolling women
with node-negative central or medial tumors,
and node-positive tumors of any quadrant.
About half of the accrual target of 3,780
women has been reached after 4 years.5 0 T h e
study is powered to show a 5% increase in 
10-year overall surv i v a l .5 1
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Clearly both of these trials are several
years away from having re p o rtable re s u l t s .
Because the majority of breast tumors are
located in the upper outer quadrant, and the
incidence of IMN metastases in these patients
is relatively low, the individual trials may not
be able to demonstrate a benefit of more
extensive radiotherapy, if one exists. Pooling
of patients with medial tumors from both 
studies, however, may conclusively demon-
strate whether irradiation of the IMNs has a
clinically meaningful benefit for all medial
tumors or for medial tumors with axillary node
involvement, which appear to be at gre a t e s t
risk for IMN spread. 

CONCLUSIONS
Clinicians and re s e a rchers treating patients

with early breast cancer are grappling with the
dilemma of how much adjuvant therapy is
enough. Adjuvant chemotherapy has been
shown to be of benefit in all but the lowest risk
node-negative disease, and anthracyclines
may be preferable to cyclophosphamide/
m e t h o t re x a t e / f l u o ro u r a c i l .1 , 2 , 5 2 , 5 3 Systemic 
therapy overviews have confirmed that the
benefits of hormone therapy and chemo-
therapy are independent of each other and
they are there f o re complimentary.2 , 3 Wo m e n
with multiple node-positive disease appear to
benefit from the addition of radiotherapy to
m a s t e c t o m y.6 , 7 On the other hand, there does
not seem to be an added benefit to chemother-
apy outside the conventional cumulative dose
and dose intensity ranges5 4 - 5 6 or to myeloabla-
tive doses with stem cell support .5 7 - 6 0

C l e a r l y, the absolute benefit of adjuvant
therapy is greater in women with higher 
baseline risk.2 , 3 Recent series support a poore r
p rognosis for medial compared with lateral
b reast tumors, independent of adjuvant 
systemic therapy and other tumor and patient
characteristics. Whether this is due to under-
t reated metastases in IMNs is unconfirm e d ,
although surgical evidence suggests both an
i n c reased incidence of such spread in medial
tumors and decreased survival in patients
with tumors with IMN spread. Local therapy
issues that need prospective evaluation
include whether there are reliable noninvasive
or minimally invasive ways of identifying
occult IMN spread, and whether IMN 
t reatment reduces the adverse prognosis asso-
ciated with medially located tumors and IMN
metastases. Older randomized studies are of
limited value in addressing this last question,
given that most did not give adjuvant systemic

t h e r a p y, which has an independent impact on
s u rvival. It is hoped that the large ongoing
NCIC and EORTC radiotherapy trials, which
incorporate such adjuvant systemic therapy,
will satisfactorily address this important issue
of optimal local control. 
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