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Summary. Axillary lymph nodes in 184 female au- 
topsy cases were studied using morphological cri- 
teria. Special attention was paid to the morphology 
in 34 women with in situ breast carcinoma (in situ 
BC) compared to the remaining women without 
malignant breast lesions, who served as controls. 
Sinus histiocytosis (SH) and diffuse cortical hyper- 
plasia (DCH) were significantly more frequent 
among women with in situ BC compared to con- 
trols. No significant association was found be- 
tween unilateral in situ BC and these lymph node 
patterns on the contralateral side. Germinal center 
and follicular hyperplasia (GCH/FH), lymphocyte 
depletion (LD), fibrosis, hyalinization, calcifica- 
tions and lipomatosis were not associated with in 
situ BC. The results indicate that in situ BC pro- 
vokes reactive morphological changes of the re- 
gional axillary lymph nodes similar to the changes 
associated with a good prognosis in women with 
invasive breast cancer (IBC). 
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Introduction 

The possible significance of morphological changes 
other than metastatic involvement of the regional 
lymph nodes in women operated on for invasive 
breast cancer (IBC) has been investigated in several 
studies (Black 1973; Fisher etal. 1976; Hunter 
etal. 1975; Syrj/inen 1979; Tsakraklides etal. 
1974). Sinus histiocytosis (SH), germinal center 
and follicular hyperplasia (GCH/FH), lymphocyte 
predominance (equivalent to diffuse cortical hyper- 
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plasia (DCH) in the current study) and lymphocyte 
depletion (LD) have all been interpreted as local 
manifestations of tumour-host interactions. How- 
ever, the exact role and prognostic significance of 
these morphologic lymph node patterns has been 
a matter of controversy. 

Regional lymph node morphology in women 
with in situ breast carcinoma (in situ BC) has so 
far only been examined in two clinically based stu- 
dies (Black and Chabon 1969; Fisher et al. 1986). 
The same nodal patterns as in IBC cases were 
found, although mainly those associated with a 
good prognosis (Black and Speer 1960; Syrj/inen 
1979). 

The current study was undertaken to investi- 
gate bilateral axillary lymph node morphology in 
women with in situ BC diagnosed at autopsy. 

Materials and methods 

Two groups of women were studied: the first 83 consecutive 
female autopsy cases from a general county hospital in Esbjerg 
during 1976 to 1977 (mainly elderly women, median age 67 
years, range 22-89 years) and the second 110 consecutive for- 
ensic female autopsy cases from the University Institute of For- 
ensic Medicine in Copenhagen during 1983 to 1984 (young and 
middle-aged women, median age 39 years, range 20-54 years). 

Parity, oral contraceptives, disorders of the reproductive 
system, height and weight of the women were the clinical vari- 
ables registered, which did not differ from the general Danish 
female population (Nielsen et al. 1984; Nielsen et al. 1987). In 
the medicolegal group of women 45% had abused alcohol and 
the frequency of alcoholism and of cases with steatosis and/or 
cirrhosis of the liver was significantly increased among women 
with breast malignancy (p<0.02 and p<0.02,  respectively, 
Nielsen et al. 1987). Except for a hypothetical alcohol induced 
increase in the frequency of cases of breast malignancy, there 
was no reason to suspect any selection of high risk women 
for IBC in the two groups of women. 

At autopsy each woman included in the study was sub- 
jected to bilateral total mastectomy with partial axillary dissec- 
tion as described by Cady (1973). An extensive histopathologi- 
cal examination of all available breast tissue was carried out 
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Fig. 1. Lobular carcinoma in situ. Haematoxylin and eosin ( x 96) 

Fig. 2. Intraductal carcinoma of cribriform type. Haematoxylin and eosin x 240) 
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Fig. 3. Sinus histiocytosis of axilIary lymph node in a woman with in situ breast carcinoma. Haematoxylin and eosin ( x 96) 

(Nielsen et al. 1984; Nielsen et al. i987). With the nipple as 
the center point each fresh breast specimen was divided into 
the four quadrants.  Each quadrant  was cut into 3-5 mm thick 
slices before or after fixation. The tissue sampling resulted in 
a total of 76.027 tissue blocks (range 57-638 per breast speci- 
men) which were processed for paraffin embedding. At least 
one section for microscopic examination was cut from each 
paraffin block and stained with haematoxylin and eosin. The 
microscopic changes were evaluated according to the guidelines 
of World Health Organization (WHO, Sobin 1981) and Azzo- 
pardi (1979). 

A total of 34 women had a diagnosis of in situ BC (Figs. 1 
and 2) at autopsy examination, nine with bilateral involvement. 
Only one of these women had had a previous breast biopsy, 
showing only benign changes, whereas the other women had 
had no breast symptoms. Excluded from the study were nine 
women with a diagnosis of IBC made during life-time (seven 
cases) or at autopsy (two cases). The remaining 150 women 
without any breast malignancy served as controls. 

A total of 5695 axillary lymph nodes were examined. The 
number  of nodes per woman varied from four to 98 with an 
average of 31. They were all fixed in formaldehyde and routin- 
ely embedded in paraffin. Lymph nodes larger than one cm 
were cut transversely before fixation. Sections from each lymph 
node were prepared and stained by haematoxylin and eosin, 
Giemsa stain, Gordon  and Sweets reticulum stain and the Una  
Pappenheim stain. 

The axillary lymph node morphology was evaluated for 
each node according to the guidelines of other authors (Black 
and Chabon 1969; Fisher et al. 1976; Hunter et al. 1975; Tsak- 
raklides et al. 1974); Sinus histiocytosis (SH) was present when 
most medullary and cortical sinuses were dilated by a syncytium 

of histiocytes and hyperptastic medullary cords (active SH, 
Black's grade 3-6 (Black and Chabon 1969)). Degenerative SH 
with vacuolated histocytes was included because the available 
evidence suggests that  it is derived from the active form of 
SH (Black 1973; Hunter  et al. 1975). 

In diffuse cortical hyperplasia (DCH) there was increased 
cortical thickness compared with normal lymph nodes, with 
no or few, small germinal centers and hyperplastic lymphoid 
tissue of the paracortical area (T-zones). 

Hyperplastic follicles with and without hyperplastic ger- 
minal centers ( >  3 per field of vision at 50 x magnification) 
and an increased number  of plasma cells ( > 1 0  cells per field 
of vision at 500 × magnification) in the follicles and the medul- 
lary cords, were noted germinal center and follicular hyperpla- 
sia (GCH/FH).  

Hypocellular lymphoid tissue of cortical and paracortical 
areas when compared with normal nodes and with more than 
three fourths replaced by fibrous tissue and/or  hyaline deposits 
was termed lymphocyte depletion (LD). 

Fibrosis and hyalinization was noted where one to three 
fourths of the normocellular lymphoid tissue were replaced by 
fibrous bands and/or  hyaline deposits. 

Calcification was registered if visible in the haematoxylin 
and eosin staining, and in lipomatosis more than one third 
of the lymphoid tissue was replaced by fat. 

The occurrence of metastases or malignant infiltrates from 
extramammary malignancies was recorded. 

A case was considered positive for these morphological 
features if typical changes were found in any one lymph node 
on one or both  sides. 

No attempts were made to identify the exact levels of the 
axillary lymph nodes specifically. 
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Table 1. Axillary lymph node morphology in relation to in 
situ breast carcinoma (43 breasts from 34 women), contralateral 
breasts without malignancy (25 breasts from 25 women), and 
controls (300 breasts from 150 women) 

Lymph node In situ BC Contralateral Controls 
morphology (n = 43) (n = 25) (n = 300) 

SH "15 (35%) 6 (24%) 37 (12%) 

DCH "15 (35%) 5 (20%) 38 (13%) 

GCH/FH 4 (9%) 2 (8%) 20 (7%) 

LD 0 0 9 (3%) 

Fibrosis and 14 (33%) 5 (20%) 93 (31%) 
hyalinization 

Lipomatosis 19 (44%) 9 (36%) 122 (40%) 

* Significantly different from controls, p<0.001 

SH: sinus histiocytosis; DCH: diffuse cortical hyperplasia; 
GCH/FH : germinal center and follicular hyperplasia; LD: lym- 
phocyte depletion 

Fig, 4. Diffuse cortical hyperplasia of axillary lymph node in 
a woman with in situ breast carcinoma. Haematoxylin and eo- 
sin ( x 96) 

Available information was obtained from police reports, 
death certificates, autopsy reports, hospital records and general 
practitioners. 

Statistical analysis was carried out by the chi-square test. 

Results 

The most frequent nodal patterns were SH (Fig. 3) 
and D C H  (Figs. 4 and 5), occurring in 33 women 
(18%) or 58 axillae (16%) and 35 women (19%) 
or 58 axillae (16%), respectively. Both of  these pat- 
terns were more common in the regional lymph 
nodes of  breasts with in situ BC when compared 
with breasts from controls with benign changes 
only (/)<0.001, Table 1). Bilateral SH occurred in 
76% of the women and bilateral D C H  in 66%, 
but  bilaterality was not significantly more frequent 

in women with unilateral in situ BC compared with 
controls (24% versus 11% for SH, p=0 .09 ,  and 
20% versus 10% for DCH,  p=0.06) .  The fre- 
quency of  SH and D C H  was comparable for 
breasts with lobular carcinoma in situ and intra- 
ductal carcinoma. Seven women with in situ BC 
and 10 controls had degenerative SH of variable 
degree. An increased number of pyroninophilic 
cells were often present in lymph nodes with SH 
and DCH. 

A much lower frequency of G C H / F H  (Fig. 6) 
was found (15 women or 8% and 26 axillae or 
7%), and these lymph node patterns were not re- 
lated to in situ BC (Table 1). G C H / F H  was bilater- 
al in 73 of the women. 

LD which was often associated with an in- 
creased number of pyroninophilic cells was regis- 
tered in seven women (4%) two of whom had bilat- 
eral changes. All of these women belonged to the 
control group (Table I). 

Involutionary changes with fibrosis and hyalin- 
ization (63 women or 34% and 112 axillae or 30%) 
and lipomatosis (98 women or 53 % and 150 axillae 
or 41%) occurred frequently. Such changes were 
bilateral in 78% and 53% of the women, respec- 
tively, but were found with comparable frequency 
among women with in situ BC and controls (Ta- 
ble 1). Fibrosis and hyaline deposits occurred to- 
gether in two thirds of  the nodes, and in 80% of 
the nodes with hyalinization, calcifications were 
present as well. 

Combinations of the various lymph node pat- 
terns were common, especially for the involution- 
ary changes, except for LD which was only seen 
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Fig. 5. Higher magnification of same lymph node as in Fig. 4 showing hyperplastic lymphoid tissue of paracortical area. Haematoxy- 
lin and eosin ( x 240) 

Fig. 6. Germinal center hyperplasia of axillary lymph node. Haematoxylin and eosin ( x 96) 
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Table 2. Axillary lymph node morphology in relation to age in 184 female autopsy cases with and without in situ breast carcinoma 

Age + / -  SH DCH GCH/FH LD Fibrosis and Lipomatosis 
in situ BC hyalinization 

20-39 + (n = 5) 1 (20%) 3 (60%) 0 0 1 (20%) 0 
-- (n=59) 8 (14%) 15 (25%) 11 (19%) 0 4 (7%) 20 (34%) 

40-59 + (n = 18) 9 (50%) 8 (44%) 3 (25%) 0 4 (22%) 5 (28%) 
-- (n = 50) 6 (12%) 7 (14%) 1 ( 2 % )  1 (2%) 15 (30%) 30 (60%) 

>60 + (n=11) 3 (27%) 1 (9%) 0 0 7 (64%) 10 (91%) 
-- (n=41) 6(13%) 1(2%) 0 6(15%) 32 (78%) 33 (80%) 

SH: sinus histiocytosis; DCH: diffuse cortical hyperplasia; GCH/FH: germinal center and follicular hyperplasia; LD: lymphocyte 
depletion 

Table 3. Axillary lymph node morphology in relation to modes of death among 184 female autopsy cases with and without 
in situ breast carcinoma 

Mode of death + / - SH DCH GCH/FH LD Fibrosis and Lipomatosis 
in situ BC hyalinization 

Natural 

Malignant disease + (n=4) 2 (50%) 1 (25%) 0 0 3 (75%) 2 (50%) 
- (n=23) 3(13%) 1(4%) 0 5(22%) 15(65%) 14(61%) 

Cardiovascular disease + (n = 12) 4 (33%) 1 (8%) 0 0 5 (42%) 9 (75%) 
- (n=46) 6 (13%) 3 (7%) 1 (2%) 2 (4%) 27 (59%) 34 (74%) 

Infectious disease + (n=2) 2 (100%) 0 0 0 1 (50%) 1 (50%) 
- (n= 13) 5(38%) 2(15%) 0 0 7(54%) 7(54%) 

Unknown + (n= 1) 0 0 1 (100%) 0 0 0 
-- ( n =  1) 0 0 0 0 0 0 

Unnatural + (n-= 15) 5 (33%) 10 (67%) 2 (13%) 0 3 (20%) 3 (20%) 
- (n=62) 5(8%) 17 (27%) 11 (18%) 0 2(32%) 27 (44%) 

Unknown + (n=0) 0 0 0 0 0 0 
- (n = 5) 1 (20%) 0 0 0 0 1 (20%) 

SH: sinus histiocytosis; DCH: diffuse cortical hyperplasia; GCH/FH: germinal center and follicular hyperplasia; LD: lymphocyte 
depletion 

together with fibrosis, hyalinization and l ipomato-  
sis. 

Seven women had malignant deposits in the 
axillary lymph nodes from extramammary malig- 
nancies, and all these women belonged to the con- 
trol group (lung cancer two, cancer of the thyroid 
one, cancer of  the ovary one, cancer of the gall 
bladder one, lymphomas two). With the exception 
of  one woman who had lymph nodes with both 
SH and metastases, lymph nodes with malignant 
involvement were unstimulated or characterized by 
fibrosis and hyalinization. 

The axillary lymph node morphology in rela- 
tion to age is shown in Table 2, and in relation 
to different modes of  death in Table 3. The median 
age and the modes of death of the women with 
in situ BC did not differ from those of  the controls. 
SH was independent of  age but significantly more 

frequent in women dying from infectious diseases 
compared to other causes of death (p < 0.005). Ac- 
tive and degenerative SH showed no preponder- 
ance in any group. In contrast, D C H  was most 
frequent among young and middle-aged women 
(p < 0.001), and also among women with an unnat- 
ural mode of  death (p < 0.001), but this is probably 
due to an overrepresentation of younger women 
in this group. G C H / F H  was significantly asso- 
ciated with youth (p <0.005) and thus also with 
an unnatural mode of  death (p < 0.001), the majori- 
ty being users of  intravenous narcotics (10 out of 
12). The median age of the drug addicts was 27 
years, and the majority died from accidents or sui- 
cide, but only one had in situ BC. Alcohol abuse 
was frequent, but lymph node changes in alcohol- 
ics did not differ in type and frequency from other 
women. The majority of women with LD were old 
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and died from metastasizing malignant diseases. 
The occurrence of involutionary changes with fi- 
brosis, hyalinization and lipomatosis were most 
frequent in old women compared to the young age 
group (p<0.001). These changes were also asso- 
ciated with a natural mode of death (p < 0.001 and 
p < 0.05, respectively), but this correlation may well 
be accidental as a natural mode of death was more 
frequent among the elderly women. 

Discussion 

The current study shows that in situ BC is asso- 
ciated with reactive changes in the ipsilateral axil- 
lary lymph nodes in the form of SH and DCH. 
Although bilaterality of these lymph node patterns 
was frequent, no significant association was found 
between unilateral in situ BC and changes in the 
contralateral axillary lymph nodes. Thus our study 
does not indicate that in situ BC induces systemic 
lymph node changes. 

The higher frequency of SH and DCH in cases 
of in situ BC may be coincidental. However, as 
the same axillary lymph node changes are induced 
by IBC, the association is probably causal. This 
conclusion is based on the assumption that women 
with in situ BC and controls are indeed compara- 
ble. Except for abuse of intravenous narcotics, the 
two groups of women in the current study did not 
differ with respect to the clinical data available. 

Many studies indicate systemic impairment of  
the immune function of women with IBC, as deter- 
mined by measures of cell-mediated immunity 
(Adler et al. 1980; Ludwig et al. 1985; Mandeville 
et al. 1982). In contrast, an increased reactivity of  
regional lymph nodes is suggested both by the mor- 
phological changes and by in vitro studies of the 
immunological capacity of lymphocytes from axil- 
lary lymph nodes (Barna and Deodhar 1978; Fish- 
er et al. 1974; Heidenreich et al. 1979; Nakajima 
etal.  1986a, b). However, whether the altered 
lymph node morphology and function signify im- 
munological changes of  importance for the course 
and the prognosis of  women with IBC remains 
a matter of  controversy (Berg 1956; Fisher 1986; 
Fisher et al. 1975; Fisher et al. 1984; Schiodt 1966; 
Silverberg et al. 1970; Tsakraklides et al. 1974). 
The occurrence of SH and DCH (reported fre- 
quency: 20-50% and 50-70%, respectively) possi- 
bly indicating that cell-mediated immune mecha- 
nisms may be involved, has been associated with 
a reduced frequency of axillary metastases and an 
improved prognosis (Black 1973; Hunter etal .  
1975; Silverberg et al. 1970; Syrjfinen 1979; Tsak- 
raklides et al. 1974; Wartman 1959). Morphologi- 

cal signs of activation of the humoral system with 
GCH (reported frequency: 10-30%) have been 
found to influence adversely the disease-free sur- 
vival of  women without regional lymph node me- 
tastases (Fisher et al. 1984). The occurrence of LD 
(reported frequency: zero to a few per cent), which 
may reflect immunological exhaustion or inhibi- 
tion of the immune response, has been found to 
be an ominous prognostic sign (Tsakraklides et al. 
1974). 

Little information is available concerning al- 
tered immunocompetance of women with in situ 
BC. However, the reactive morphological changes 
of ipsilateral axillary lymph nodes in women with 
in situ BC suggests a local immunological re- 
sponse, mainly of the cell-mediated type. 

Moderate and marked SH was found in about 
70% of 33 women having surgery for in situ BC 
in the study of Black and Chabon (1969). They 
found SH associated with moderately prominent 
germinal centers in 45% of the cases with in situ 
BC, and SH was more frequent among women 
with in situ BC compared to women with IBC. 
Among 78 women operated for intraductal carci- 
noma, Fisher et al. (1986) found that 48% had 
marked SH, 62% DCH, 29% GCH and three per 
cent LD, figures comparable to the frequencies in 
women with IBC cited above. 

There are no autopsy studies of axillary lymph 
node morphology with which our results can be 
directly compared. However, in series of  random 
autopsy cases the frequencies of the different chan- 
ges were comparable to those of the controls in 
the current study, except for a lower frequency of 
SH (Black and Speer 1960; Tsakraklides et al. 
1975). Our higher frequency may at least partly 
be due to the fact that we included degenerative 
SH among the cases with SH. The well-known high 
frequency of reactive lymph node patterns with 
GCH/FH in users of intravenous narcotics 
(Kringsholm and Christoffersen 1987; Siegel et al. 
1966; Toccanier and Kapanci 1985) was confirmed 
in our study. 

The decreased lymph node reactivity in our se- 
ries of women with in situ BC compared to those 
of the clinically based studies (Black and Chabon 
1969; Fisher et al. 1986) might be explained by 
differences in the selection of the material. In 
agreement with other authors we found that invo- 
lutionary changes increased with age (Denz 1947; 
Tsakraklides et al. 1975). However, the age differ- 
ence is probably of minor importance for the dis- 
crepancy regarding the frequency of lymph node 
reactivity. It has been demonstrated that women 
dying from debilitating diseases which during life- 
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time are often associated with increased lymph 
node reactivity, frequently show involutionary 
changes at autopsy (Black and Speer 1960). The 
decreased reactivity in the current study is thus 
in keeping with this finding as several of  the wom- 
en with in situ BC had severe chronic disease in 
contrast with the otherwise healthy women having 
surgery for in situ BC in clinical studies. 

The growth pattern of  in situ BC is another 
factor which may be of importance in relation to 
lymph node reactivity. All the in situ BC in the 
current study were microfocal, i.e. 5 mm or less 
in diameter (Andersen etal.  1985; Nielsen etal.  
1987) compared to the probably larger tumour- 
forming lesions in the clinically based studies 
(Black and Chabon 1969; Fisher et al. 1986). How- 
ever, tumour multicentricity did not increase 
lymph node reactivity compared with single le- 
sions. The significance of the occurrence of a local 
stromal inflammatory response to in situ BC for 
the reactivity could not be evaluated due to the 
small number examined. Our findings do not sup- 
port the results of  Black and Chabon (1969) that 
SH was more frequent in the cases of lobular carci- 
noma in situ. 

It is estimated, from the literature, that about 
30% of women with biopsy-treated in situ BC de- 
velop subsequent IBC (Betsill etal.  1978; Page 
et al. 1982). Twenty-six per cent of  the women with 
in situ BC in the current study had no reactive 
nodal patterns, i.e. unstimulated or lymph nodes 
with only involutionary changes. It would be of 
importance for future investigations to clarify 
whether women with in situ BC who develop sub- 
sequent IBC are prone to have these nonreactive 
or other specific morphological patterns in the re- 
gional axillary lymph nodes. 

Acknowledgements. Supported by grants from the Danish Med- 
ical Research Council (12-4720) and Mrs. Astrid Thaysens 
Foundation (ATL 09/84). Mrs. Inga Snetoft is thanked for 
secretarial help in preparing the manuscript. 

References 

Adler A, Stein JA, Ben-Efraim S (1980) Immunocompetence, 
irnmunosuppression, and human breast cancer. II Further 
evidence of initial immune impairment by integrated assess- 
ment effect of nodal involvement (N) and of primary tumor 
size (T). Cancer 45 : 2061-2073 

Andersen JA, Nielsen M, Jensen J (1985) Essential histological 
findings in the female breast at autopsy. In: Zander J, 
Baltzer J (eds) Early breast cancer. Springer, Berlin Heidel- 
berg New York Tokyo, pp 52-63 

Azzopardi JG (1979) Problems in breast pathology, vol II, W 
B Saunders, London Philadelphia Toronto, pp 113-192 

Barna BP, Deodhar SD (1978) Immunology, tumor markers, 
and breast cancer. Surg Clin North Am 58 : 693-704 

Berg JW (1956) Sinus histocytosis: A fallacious measure of 
host resistance to cancer. Cancer 9:935-939 

Betsill WL, Rosen PP, Lieberman PH, Robbins GF (1978) In- 
traductal carcinoma. Long-term follow-up after treatment 
by biopsy alone. JAMA 239:1863-1867 

Black MM (1973) Human breast cancer, a model for cancer 
immunology. Isr J Med Sci 9:284-299 

Black MM, Chabon AB (1969) In situ carcinoma of the breast. 
Pathol Annual 4:185-210 

Black MM, Speer F (1960) Lymph node reactivity in cancer 
patients. Surg Gynec Obstet 110 : 472487 

Cady B (1973) Total mastectomy and partial axillary dissection. 
Surg Clin North Am 53:313-318 

Denz FA (1947) Age changes in lymph nodes. J Pathol Bact 
59 : 575-591 

Fisher B, Saffer EA, Fisher ER (1974) Studies concerning the 
regional lymph node in cancer. VII. Thymidine uptake by 
cells from nodes of breast cancer patients relative to axillary 
location and histopathologic discriminants. Cancer 
33 : 271-279 

Fisher ER (1986) Prognostic and therapeutic significance of 
pathological features of breast cancer. NCI Monogr 
1 : 29-34 

Fisher ER, Gregorio RM, Fisher B, Redmond C, Vellios F, 
Sommers SC, and Cooperating Investigators (1975) The pa- 
thology of invasive breast cancer. A syllabus derived from 
findings of the National Surgical Adjuvant Breast Project 
(Protocol no 4). Cancer 36 : 1-85 

Fisher ER, Gregorio RM, Redmong C, Dekker A, Fisher B 
(1976) Pathologic findings from the National Surgical Adju- 
vant Breast Project (Protocol no 4). II. The significance 
of regional node histology other than sinus histiocytosis 
in invasive mammary cancer. Am J Clin Pathol 65 : 21-30 

Fisher ER, Sass R, Fisher B, and Collaborating NSABP Inves- 
tigators (1984) Pathologic findings from the National Surgi- 
cal Adjuvant Project for Breast Cancers (Protocol no 4). 
X. Discriminants for tenth year treatment failure. Cancer 
53:712-723 

Fisher ER, Saaa R, Fisher B, Wickerham L, Paik SM, and 
Colaborating NSABP Investigators (1986) Pathologic find- 
ings from the National Surgical Adjuvant Project (Protocol 
6) I. Intraductal carcinoma (DCIS). Cancer 57:197-208 

Heidenreich W, Jagla K, Sch/issler J, B6rner P, Dehnhard F, 
Kalden JR, Leibold W, Peter HH, Deicher H (1979) Immu- 
nological characterization of mononuclear cells in peripher- 
al blood and regional lymph nodes of breast cancer patients. 
Cancer 43:1308-1313 

Hunter RL, Ferguson DJ, Coppleson LW (1975) Survival with 
mammary cancer related to the interaction of germinal 
center hyperplasia and sinus histiocytosis in axillary and 
internal mammary lymph nodes. Cancer 36:52~539 

Kringsholm B, Christoffersen P (1987) Lymph node and thy- 
mus pathology in fatal drug addiction. Forensic Sci Int 
94: 245-254 

Ludwig CU, Hartmann D, Landmann R, Wesp M, Rosenfelder 
G, Stucki D, Buser M, Obrecht JP (1985) Unaltered immu- 
nocompetence in patients with nondisseminated breast can- 
cer at the time of diagnosis. Cancer 55:1673-1678 

Mandeville R, Lamoureux G, Legault-Poisson S, Poisson R 
(1982) Biologic markers and breast cancer. A multiparamet- 
ric study. II: Depressed immune competance. Cancer 
50:1280-1288 

Nakajima Y, Akimoto M, Kimura M, Matano S, Hirakawa 
H, Kasai M (1986a) Interferon production in lymph nodes 
draining breast carcinoma and its augmentation by OK-432. 
Gan To Kagaku Ryoho 13:2766-2786 

Nakajima Y, Akimoto M, Kimura M, Sawano A, Iwasaki H, 



M. Nielsen et al. : Axillary lymph node morphology 355 

Abe R, Kasai M (1986b) Modified radical mastectomy and 
lymphocyte subsets of regional lymph nodes. Gan To Ka- 
gaku Ryoho 13:2182-2186 

Nielsen M, Jensen J, Andersen J (1984) Precancerous and can- 
cerous breast lesions during lifetime and at autopsy. Cancer 
54:612-615 

Nielsen M, Thomsen JL, Primdahl S, Dyreborg U, Andersen 
JA (1987) Breast cancer and atypia among young and mid- 
dle-aged women. A study of 110 medicolegal autopsies. Br 
J Cancer (in press) 

Page DL, Dupont WD, Rogers LW, Landenberger M (1982) 
Intraductal carcinoma of the breast: follow-up after biopsy 
only. Cancer 49:751-758 

Schiodt T (1966) Breast carcinoma. A histologic and prognostic 
study of 650 followed-up cases. Munksgaard, Copenhagen, 
pp 158-165 

Siegel H, Helpern M, Ehrenreich T (1966) The diagnosis of 
death from intravenous narcotism. J Forensic Sci I 1 : 1-16 

Silverberg SG, Chitale AR, Hind AD, Frazier AB, Levitt SH 
(1970) Sinus histiocytosis and mammary carcinoma. Study 
of 366 radical mastectomies and an histological review. Can- 
cer 26:1177-1185 

Sobin LH (1981) Histological Typing of Breast Tumours, ed. 
2 Geneva, WHO 

Syrjfinen KL (1979) Paracortical activity in the lymph nodes 
draining female breast carcinoma. Neoplasma 26:95-102 

Toccanier MF, Kapanci Y (1985) Lymphadenopathy in drug 
addicts. A study of the distribution of T-lymphocyte subsets 
in the lymph nodes. Virchows Arch A (Pathol Anat) 
406:149-163 

Tsakraklides V, Olson P, Kersey JH, Good RA (1974) Prognos- 
tic significance of the regional lymph node histology in can- 
cer of the breast. Cancer 34:1259-1267 

Tsakraklides V, Tsakraklides E, Good RA (1975) An autopsy 
study of human axillary lymph node histology. Am J Pathol 
78 : 7-21 

Wartman WB (1959) Sinus cell hyperplasia of lymph nodes 
regional to adenocarcinoma of the breast and colon. Br 
J Cancer 13 : 389 -397 

Accepted October 19, 1987 


