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Summary.Background: It has been recommended
that breast cancer patients without clinical
involvement of the axilla routinely undergo senti-
nel node biopsy to obtain important information
about the status of the axillary nodes. However,
positive internal mammary nodes (i. m. n. ) have
been documented in patients with histologically
negative axillary lymph nodes. The aim of this
study was to determine whether an i. m. n. could be
the first lymph node to receive malignant cells from
a breast tumor.
Patients and methods: The incidence of i.m.n.
metastasis was examined retrospectively in patients
with Tl breast cancer. From 1965 to 1991, 74
patients (mean age: 48 years) with Tl breast cancer
underwent Halsted mastectomy with i. m. n. dissec-
tion at Niigata University Medical Hospital. The i.
m.n. dissection included the internal mammary
vessels and i. m. n. from the 2nd to the 4th intercos-
tal space. Pathologic specimens were examined by
hematoxylin and eosin staining.
Results: The incidence of i. m. n. metastases was
12%. Among 5patients in whom only one tumor-
positive lymph node was identified, all had a posi-
tive axillary node.
Conclusion: These results suggest it is highly un-
likely an i. m. n. is the first lymph node to receive
malignant cells from a breast tumor.
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INTRODUCTION

Axillary lymph nodes are the most commonsite of
metastasis in breast carcinoma1'. However, complete
axillary lymph node dissection offers no survival
advantage to the patient2'. Axillary lymph node dis-
section is thought to be an important staging proce-
dure in the treatment of breast cancer, and of particu-
lar value in the choice of adjuvant therapy.

The sentinel node is believed to be the first lymph
node draining a particular tumor3'. It is accepted that
the sentinel lymph node predicts the status of axillary
lymph node involvement of patients with breast can-
cer. It has therefore been recommended that patients
without clinical involvement of the axilla routinely
undergo sentinel node biopsy to evaluate the status of
the axillary nodes4'.

Anatomic concerns related to lymphatic mapping
may preclude or influence the successful location of
the sentinel lymph node in patients with breast can-
cer. Medial lesions pose the problem of drainage into
the internal mammarynode (i. m. n) which exists in
the intercostal spaces along the edge of the sternum
in the endothoracic fascia (Fg. I)5' Intramammary
lymphoscintigraphy can be used to define lymphatic
drainage patterns in patients with breast cancer.
Although sentinel nodes in the axilla can be located,
lymphoscintigraphy also identifies patients with
lymph drainage to other node groups, including su-
praclavicular, infraclavicular, and i. m. n.6"10'. Initial
drainage to an i. m. n. may account for some of the
missed sentinel nodes in the axilla.

Several extensive studies have revealed that 5% to
10% of patients have i.m.n. metastases in the
absence of axillary node metastases, and that the
incidence of i. m. n. metastases is significantly as-
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F i g . 1 . R e gi n o n a l L y m p h N o d e s

L e v el I : r e g l O n al l y m p h n o d e s i n th e l o w a x ill a .

L e v el II : r e gi o n al l y m p h n o d e s i n t h e m i d a x ill a .

L e v el I II : r e gi o n a l l y m p h n o d e s i n th e a pi c a l a x ill a .

s o ci a t e d w ith t h e m a x i m u m di a m et e r of t h e p ri m a r y

t u m o r
l l- 1 6)

.
T h e s e s t u die s e x a m i n ed th e in cid e n c e of

i . m . n . m e t a s t a s e s a n d it s r el ati o n s hi p t o a x ill a r y

n o d e m e t a st a s e s
,
t u m o r si z e

,
a n d t u m o r l o c a ti o n . It is

p o s sib le th a t t h e i n cid e n c e of i . m . n . i n v ol v e m e n t i n

p a ti e nt s w ith o ut a x ill a r y m et a s t a s e s is m u c h l o w e r

w h e n th e a n aly sis i s c o n 丘n e d o n l y t o p a tie n t s w it h

t u m o r s l e s s t h a n 2 c m i n di a m e t e r . P ati e n t s w it h

b r e a st c a n c e r s of t his si z e a r e t h o u g h t t o b e c a n di -

d at e s f o r s e n ti n el ly m p h n o d e m a p p l n g
l l )

. P ri o r

st u di e s w hi ch h a v e id e n ti丘e d th e i n cid e n c e of i . m . n .

m e t a s t a s e s i n s u c h p a tie n t s w it h b r e a s t c a n c e r s 2 c m

o r le s s i n di a m e t e r a r e li m it e d 1 7)
. T h e r ef o r e

,
w e h a v e

r e v i e w e d p a ti e n t s w ith c a r ci n o m a of th e b r e a s t t r e at-

e d w it h H al st ed m a s t e ct o m y w ith i . m . n . d is s e cti o n

t o e v alu a t e th e p o s sibilit y th a t a n i . m . n . c o uld b e t h e

i niti al l y m p h n o d e t o r e c ei v e m ali g n a n t c ells f r o m a

b r e a st t u m o r .

P A T I E N T S A N D M E T H O D S

F r o m 1 9 65 t o 1 99 1
,
4 99 p a tie n t s w it h i n v a si v e

b r e a st c a n c e r w e r e t r e a t e d at N iig a t a U ni v e r sit y

M e di c a l H o s pit a l . O n e h u n d r e d a n d si x t y
-f o u r

p a ti e n t s h a d t u m o r s cl a s si丘e d a s T l (di a m et e r -
o r <

2 c m )
5)

. I n t h e p e ri o d st u di e d
,

t h e i n di c a ti o n s f o r

e x t e n d e d m a s t e c t o m y w e r e a s f o ll o w s : 1) f r o m 1 9 70

t o 1 98 0
,

m o s t of t h e p ati e n t s u n d e r w e n t t his p r o c e -

d u r e r e g a r dl e s s of l o c ati o n o r t u m o r si z e ; 2) f r o m

19 8 1
, p a ti e n t s w it h p r l m a r y t u m o r s l a r g e r th a n 1 c m

i n di a m e t e r i n th e m e di al q u a d r a n t s a n d t h o s e w it h

l a t e r al q u ad r a n t t u m o r s g r e at e r t h a n 5 c m i n di a m e -

t e r o r w it h cli n ic ally p o siti v e a x ill a r y ly m p h n o d e s

u n d e r w e n t t his p r o c e d u r e . O f t h e 1 6 4 p ati e n t s w ith T l

b r e a st c a n c e r
,
7 4 u n d e r w e n t e x t e n d e d r a dic al m a s -

t e c t o m y (i . e
”

H als t ed m a s t e c t o m y w it h i . m . n . disI

s e cti o n) . T h e m e a n a g e w a s 4 8 y e a r s
,

w it h a r a n g e

f r o m 1 5 t o 7 8 . T h e sit e of t h e p r l m a r y t u m o r W a s

m e di al i n 48 p a ti e n t s (64 .8 0

/.) ,
l a t e r al i n 2 3 (3 1 .

1 0
/.) ,

a n d c e n t r al i n 3 (4 .1 0

/.) . T h e cl a s sic H alst e d m a s -

t e c t o m y w ith r e m o v al of t h e b r e a s t
, p e c t o r al m u s -

cl e s
,

a n d a x ill a r y c o n t e n t s e n b l o c w a s p e rf o r m e d .

T h e i n t e r n al m a m m a r y di s s e cti o n i n cl u d e d th e i n t e r
-

n al m a m m a r y v e s s els a n d ly m p h n o d e s f r o m th e

s e c o n d t o t h e f o u r th i n t e r c o s t al s p a c e . T h e m e a n

n u m b e r of n o d e s r e m o v e d a n d e x a m i n e d w a s 1 8 .6 p e r

p ati e n t . T h e m e a n n u m b e r of n o d e s w a s 1 4 .9 f r o m th e

a x ill a
,
1 .4 f r o m th e a p l C al a x ill a

,
a n d 1 .4 f r o m th e

i . m . n . c h ai n . P at h ol o gi c s p e ci m e n s w e r e e x a m i n e d

b y h e m a t o x y li n a n d e o si n st ai n i n g . T h e i n cid e n c e of

i . m . n . m et a s t a sis w a s e x a m i n e d r e t r o s p e c ti v el y .

S t a tis ti c s

A c hi - s q u a r e t e s t w a s u s ed t o e x a m i n e diff e r e n c e s i n

p r o p o r ti o n s . D i ff e r e n c e s w e r e c o n sid e r e d sig n ifi c a n t

w h e n P v al u e s w e r e < 0 .0 5 . A ll st a ti sti c al a n al y s e s
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L o c a ti o n of m et a s t a ti c di s e a s e i n p a ti e n t s w it h T l

b r e a s t c a n c e r i s sh o w n i n T ab le l
･ T h e p r e s e n c e o r

th e a b s e n c e of a xill a r y m et a s t a s e s is a n i m p o rt a n t

f a c t o r i n dic ati n g t h e i n v ol v e m e n t of i . m . n . O f t h e 5 0

c a s e s w it h o u t l e v el I ＋ⅠⅠ
,
1 (2 %) s h o w ed i . m . n .

i n v ol v e m e n t
,

w hil e of 2 4 w ith a x ill a r y n o d e m et a s -

t a s e s
,
9 (1 2 ･2 % ) h a d i , m . n . m et a st a s e s ( p

- o .o oo 1)
(T a bl e 2) . A x ill a r y n o d al s t at u s i n le v els l a n d II in

p ati e n t s w it h i . m . n . i n v ol v e m e n t i s s h o w n i n T ab le 3 .

A ll b u t o n e p a tie n t w it h i . m . n
. dis e a s e h a d m et a s -

t a ti c i n v ol v e m e n t of t h e a x ill a r y l y m p h n o d e s . O n e

p a ti e n t w it h i . m . n . dis e a s e h a d s u p r a cl a vic ul a r n o d e

m e t a st a s e s ･ I n 丘v e p a ti e n t s w it h T l b r e a st c a n c e r
,

o n l y o n e t u m o r-p o siti v e ly m p h n o d e w a s id e n ti丘e d .

A ll of th e s e 5 p ati e n t s h a d p o siti v e n o d e s i n th e

a x ill a r y r e gi o n ( T a bl e 4) .

I n t e r n a l M a m m a r y N o d e l n v o l v e m e n t 9 9

T a b l e 1 ･ L y m p h n o d e i n v o l v e m e n t i n p a ti e n t s u n d e r g o in g

H a l s t e d m a s t e c t o m y w it h i
. m . n . d i s s e c ti o n w it h T l

b r e a s t c a n c e r

L y m ph n o d e s N o . %

T o t a 1 2 5/ 7 4 (3 3 . 8 % )
L e v e l I ＋ⅠⅠ 2 4/7 4 (3 2 . 4 % )
1 ･ m ･ n ･ 9 / 7 4 (1 2 . 2 % )

i ･ m ･ n
,
i n t e r n a l m a m m a r y l y m p h n o d e s ;

L e v el I ＋ⅠⅠ
,

r e g l O n a l l y m ph n o d e s i n th e l o w a x ill a a n d t h e

m i d a x ill a .

T a b l e 2 ･ F r e q u e n c y o f m e t a s t a s e s t o i n t e r n al m a m m a r y

l y m p h n o d e s a c c o r di n g t o th e p r e s e n c e o f a x ill a r y n o d e

i n v o l v e m e n t

L e v el I ＋ⅠI N o . o f p a ti e n t s 1 . m . n .

＋

%

N e g a ti v e

P o siti v e

T o t a l

5 0

2 4

7 4

1

8

9

2 . 0

3 3 . 3

1 2 . 2

L e v e l I ＋ⅠⅠ
,

r e gi o n al l y m p h n o d e s i n t h e l o w a n d th e m i d

a x ill a ;

i ･ m ･ n ∴ i n t e r n a l m a m m a ry l y m p h n o d e s p o siti v e .

T a bl e 3 ･ N o d a l st a t u s i n L e v el s I ＋ⅠI o f p a ti e n t s w it h i n t e r n a l M a m m a r y l y m p h n o d e i n v o l v e-
m e n t

P a ti e n t
∧

___
, ▲

. T u m o r d i a m e t e r T o t a l

n u m b e r

A g e L o c a ti o n

”
l ' l

U

(

l

c:)

" u l ” 1

1 ym

l

p

U

h

L a

n

1

. d e s

i . m
. n ･ L e v elI ＋II

1

2

3

4

5

6

7

8

9

6 1

5 7

3 0

6 5

3 5

4 4

3 9

3 8

4 3

m e d i a l

m e d i a l

m e di a l

m e d i a l

m e d i a l

m e d i a l

m e d i a l

m e d i a l

m e d i a l

2 . 0

2 . 0

2 . 0

2 . 0

2 . 0

2 . 0

2 . 0

1 . 2

1 . 0

2 / 1 8

3/ 7

4/ 1 4

9/ 3 6

1 0/ 2 3

1 9/ 3 1

3 8/ 4 4

1 2/ 3 6

1 4/ 3 4

1/ 1

1/ 1

1/ 1

1/ 2

1/ 2

1/ 2

1/ 2

2/ 6

3/ 4

1/ 1 7

2/ 5

3/ 1 3

0/ 6

9/ 1 9

1 7/ 2 6

3 0/ 3 2

1 0/ 2 9

1 0/ 2 8

i ･ m . n
,
i n t e r n al m a m m a r y l y m p h n o d e s ;

L e v e l I ＋ⅠⅠ
,

r e g i o n a l l y m p h n o d e s i n t h e l o w a x ill a a n d th e t h e m i d a x ill a .

T a b l e 4 ･ N o d a l st a t u s i n i n t e r n a l m a m m a r y ly m p h n o d e s o f p a ti e n t s w i th o n l y o n e p o siti v e

n o d e

n

p

u

a
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L e v e I . I I i ･ - ･ n ･

1 0

l l

1 2

1 3

1 4

6 2

4 3

5 6

5 7

4 6

m e d i a l

l a t e r a l

l a t e r a l

m e d i a l

m e d i al

2 . 0

2 . 0

1 . 0

1
. 0

1 . 0

1 7

1 0

1 5

1 0

2 3

1/ 1 4

1/ 6

1/ 1 4

1/ 9

1/ 1 7

0/ 3

0/ 2

0/ 1

0/ 1

0/ 2

i . m . n
,
i n t e r n a l m a m m a r y l y m p h n o d e s ;

L e v e l I ＋ⅠⅠ
,

r e gi o n a l l y m p h n o d e s i n th e l o w a x ill a a n d th e m id a x ill a .
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D I S C U S S I O N

O u r r e s ult s s h o w th a t

n . i s n o t a f r e q u e n t

H alst e d m a s t e ct o m y

b r e a st c a n c e r .

A n a t o m i c c o n c e r n s

ly m p h n o d e m et a s t a sis t o i ･ m ･

丘n din g i n p a ti e n t s u n d e r g oi n g

p l u s i . m . n . di s s e c ti o n f o r T l

r el a t e d t o ly m p h ati c m a p pi n g

m a y i n fl u e n c e t h e s u c c e s sf ul l o c ali z a ti o n of a s e n t in el

l y m p h n o d e . H o w e v e r
,
C o x a n d hi s c oll e a g u e s h a v e

sh o w n th a t t h e i n cid e n c e of s k ip m e t a s t a sis
,
d e丘n ed

a s n e g a ti v e s e n ti n el l y m p h n o d e s w it h p o siti v e n o d e s

hig h e r i n t h e ch ain
,
is v e r y l o w (0 .21 %)

6)
･ O u r d a t a

s u g g e s t t h a t f ail u r e t o id e n tif y th e s e n ti n el l y m p h

n o d e b e c a u s e of dir e c t d r ai n a g e t o i . m . n . i s u nli k ely

i n p a ti e n t s w it h T l b r e a st c a n c e r
,

e s p e ci ally t h o s e

w it h n e g a ti v e a x ill a r y n o d e s .

W e s t u die d p a ti e n t s w it h T l b r e a s t c a n c e r t o

e x a m i n e t h e i n cid e n c e of i . m .
n

.
m e t a st a si s . S e n ti n el

ly m p h n o d e m a p p l n g i s th o u g h t t o h a v e a s l g n i丘c a n t

i m p a c t o n s t a g i n g m o r bidit y
1 8)

. A g r e a t e r i n cid e n c e of

p o siti v e s e n ti n el l y m p h n o d e s h a s b e e n r e p o r t ed i n

p a ti e n t s w ith l a r g e r i n v a si v e t u m o r s ･ I n a d diti o n
,
th e

a c c u r a c y of s e n ti n el ly m p h n o d e b i o p s y a p p e a r e d t o

di m i ni sh w it h i n c r e a si n g t u m o r si z e b e c a u s e of alt e r
-

n at e l y m p h a ti c d r ai n a g e p at h w a y s
8)

.

T h e r e a r e s o m e li m it a ti o n s t o o u r st u d y . Fir st
,
t h e

n u m b e r of p a ti e n t s s t u di e d w a s s m all . S e c o n d
,

p a ti e n t s w e r e n ot r a n d o m i z ed p r o s p e c ti v ely w ith

r e g a r d t o t h e o p e r ati o n p e rf o r m e d . O n e p r o bl e m w e

f a c e d w a s p o t e n ti al bi a s i n th e e v al u a ti o n of o u r

r e s u lt s b e c a u s e of a n u n b al a n c e d dis t rib u ti o n of

t u m o r di a m e t e r s a n d q u a d r a n t s of o r l g l n Of b r e a s t

c a n c e r . T h e n u m b e r of t u m o r s i n th e m e di al q u a d -

r a n t s w a s g r e a t e r th a n t h a t i n t h e l at e r al q u a d r a n t s ･

C a n c e r s i n th e m e di al q u a d r a n t s t y p ic all y a r e s m all e r

t h a n l at e r al t u m o r s d u e t o t r e at m e n t al g o rit h m s u s e d

d u ri n g t h e s t u d y p e ri o d . It h a s b e e n r e p o r t ed t h a t t h e

i n cid e n c e of p o sitiv e i . m . n . i s hig h e r i n p ati e n t s w it h

m e di al l e si o n s t h a n t h o s e w it h l a t e r a l l e si o n s
1 2)

. A ll

丘v e p ati e n t s w it h o n ly o n e t u m o r- p o siti v e l y m p h n o d e

h a d n o d al di s e a s e i n t h e a x ill a r y r e g i o n
,
d e s p it e a

hig h i n cid e n c e of c a n c e r s l o c a t e d i n t h e m e di al p a r t

o f t h e b r e a s t . T hi s r e s u lt is c o m p atibl e w ith t h e

丘n di n g s b y V al a g u s s a a n d c olle a g u e s t h a t o n l y o n e of

5 2 p a ti e n t s w it h c a n c e r s le s s t h a n 2 c m i n di a m e t e r

h a d p o siti v e i . m . n . a n d n e g a tiv e a x ill a r y n o d e s
1 7)

.

T h e r ef o r e
,

w e b eli e v e th a t o u r c o n cl u si o n t h a t it is

hi ghl y u n lik ely t h a t a s l n gl e i . m .
n

.
i n iti ally r e c ei v e s

m ali g n a n t c ells f r o m a T l b r e a st c a n c e r r e m ai n s

v alid .

It i s w ell k n o w n th a t t h e i n cid e n c e of i . m . n . n o d al

di s e a s e i n c r e a s e s i n p a tie n t s w it h a x ill a r y ly m p h

n o d e i n v ol v e m e n t .
I n f a c t

,
all b u t o n e p a ti e n t w it h

i . m . n . dis e a s e h a d m e t a st a tic i n v ol v e m e n t of th e

a x ill a r y ly m p h n o d e s i n t h e p r e s e n t s t u d y ･ It i s n o t

n e c e s s a r y t o r e m o v e i ･ m ･ n ･ s u r g l C ally ,
alt h o u g h

p a tie n t s w ith p o siti v e s e n ti n el ly m p h n o d e s r e q ui r e

c o m p l et e a x ill a r y n o d e cle a r a n c e ･ It h a s b e e n e st a b -

lis h e d t h a t th e r e a r e n o b e n e 丘ci al eff e ct s f r o m i . m . n .

di s s e cti o n o n l e n g t h s o f eith e r dis e a s e -f r e e s u r vi v al o r

o v e r all s u r vi v al i n p a ti e n t s u n d e r g o l n g b r e a s t c a n c e r

s u r g e r y
1 9)

･

O u r r e s ult s s u g g e st t h a t it is hig hl y u n lik el y t h a t a

s ln g le i . m . n . i n iti ally r e c ei v e s m alig n a n t c ells fr o m a

T l b r e a st c a n c e r . F u r t h e r st u di e s a r e n e e d e d t o

d et e r m in e l y m p h d r ai n a g e t o t h e i nt e r n al m a m m a r y ,

s u p r a cl a v i c ul a r
,

o r i n f r a cl a v ic ul a r n o d e s i n l a r g e r

p a ti e n t p o p ul a ti o n s i n w h ic h s ci n tig r a p hi c r e s ult s c a n

b e c o r r el at e d w it h s u r gi c al 丘n di n g s .
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