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ABSTRACT 

Breast cancer is one of the most common malignancies in the world. The 
most important prognostic factor in this cancer is the stage of the tumor. Detec
tion of lymph nodes with or without malignancy is essential for determining the 
stage of the tumor and setting a therapeutic plan. 

There are different methods for isolating lymph nodes in surgical specimens 
of breast cancer in the pathology department. 

The most popular method is routine palpation, but isolation of very small 
lymph nodes is difficult and time consuming and some may be missed. The main 
goal of this paper is to describe a new, precise and easy technique for finding 
nodes in breast cancer specimens. 

In this study 50 cases of breast cancer were randomly selected. In these cases 
axillary fat was examined for lymph nodes by traditional method, and then the 
entire axillary fat was immersed overnight in a lymph node revealing solution 
(LNRS) composed of various traditional fixatives and fat solvent. After over
night fixation the lymph nodes stood out as white chalky nodules on the back
ground of yellow fat. They were then excised, processed and stained by routine 
H&E method. 

The total number of lymph nodes found by traditional method in these 50 

cases was 660. After application of LNRS, 178 additional lymph nodes measur
ing from 0.5 to 9 mm were found. The LNRS increased the mean number of 
nodes per case from 13.20+/-6.61 found by traditional method to 16.67+/-7.64 

nodes per case (p value<O.01). 
The size of lymph nodes identified by LNRS was significantly smaller than 

those found by traditional method (p value<O.OI). 
In 8 cases, tumor stage was increased by application of LNRS in addition to 

routine palpation. 
As a whole LNRS is a useful, rapid and good fixative. It significantly en

hances the yield of lymph nodes in the axillary fat of breast cancer specimens. 
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INTRODUCTION 

Breast cancer is one of the most common malignan-

cies in the world, so it is the focus of intensive study 
relative to various aspects, especially prognostic factors. 

The most important prognostic factor is axillary lymph 
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Use of Lymph Node Revealing Solution for Better Lymph Node Isolation 

node status.Without lymph node involvement the 10-year 
disease-free survival rate is close to 70-80%, which falls 
to 35-40% with 1-3 positive nodes and 10-15% in the 
presence of more than 3 positive nodes. In this regard 
several methods have been proposed for the isolation of 
lymph nodes, lone of these is a type of fixative (lymph 
node revealing solution) which we used for lymph node 
separation. 

MATERIAL AND METHODS 

In this prospective study fifty cases of breast cancer 
who underwent mastectomy between 1998-2000 were 
selected. The specimens had been sent to the pathology 
department and were routinely handled, i.e., after over

night fixation in 10% buffered formalin, axillary fat was 
dissected and lymph nodes were identified by palpation 
and visualization. Then they were excised and processed 
as usual. This procedure was performed by one patholo
gist who was unaware of this study. The remaining axil
lary tissue was immersed overnight in 3-4 times its vol
ume of LNRS. 

100 mL LNRS is a mixture prepared of: 
65 mL 95% ethanol 
20 mL diethyl ether 
5 mL glacial acetic acid 

10 mL buffered formalin ( 10%) 
After overnight fixation in LNRS the axillary fat was 

washed thoroughly under running tap water and sectioned 
again at intervals of 2-3 mm apart. The remaining lymph 
nodes stood out as white chalky nodules against a back
ground of yellowish fat (Fig. 1). 

The revealed lymph nodes were then excised, em
bedded in paraffin, sectioned, and stained with H&E 
(Hematoxylin and Eosin). 

The total number of lymph nodes found with the tra
ditional method and with LNRS was recorded. 

For staging of the tumors, the TNM classification 
suggested by the American Joint Committee (AJCC) was 
used. 

Additionally the average number of isolated lymph 
nodes by traditional method in mastectomy specimens 
of 203 breast cancer patients during the last 5 years in 
the pathology department was recorded as a control. 

RESULTS 

Generally after fixation with LNRS the stained slides 
showed better quality than after fixation with formalin 
alone. 

In case No. 1 no lymph node was detected, and in 12 
cases less than 10 lymph nodes were detected (case No. 
2- 13) by routine, traditional formalin fixation and pal
pation. 

12 

Fig. 1. A fragment of axillary fat which has been fixed over

night in LNRS (Note the small lymph node which had been 

missed by formalin, arrow). 

As a whole 660 lymph nodes were identified by rou
tine method (Mean 13.20+/-6.61). 

After overnight fixation with LNRS an additional 178 
lymph nodes were identified with a mean of 3.65+/-2.48 
nodes per case (ranging between 0 to 9). 

The LNRS increased the total number of lymph nodes 
per case to 16.76+/-7.64 l .  

Comparing the two methods, the increase in the num
ber of lymph nodes by LNRS was statistically signifi
cant (p value<O.0 1). 

By using the traditional method a total of 150 meta
static nodes was identified (Mean= 3+/-4.22) in all 50 
mastectomy specimens. 

The LNRS revealed an additional 48 metastatic lymph 
nodes with a mean of 0.96+/-2.47). 

LNRS changed the pathologic staging in 8 ( 16%) of 
the studied cases (which was not statistically significant, 
p value= 0. 10883). 

Fig. 2. shows the change in staging in cases No. 1, 
6,7, 10, 18,33,36 and 49. 

In one of the cases (No. 1) the lymph node stage was 
changed from NO to Nibii and in 2 others (No. 7, 18) the 
lymph node stage changed from Nl bi to Nibii. 

Mean size o f  the lymph nodes by traditional and 
LNRS method was 6.68+/- 1.46 and 3.5 1+/-l .20 mm re
spectively. 

The mean number of isolated lymph nodes in 203 
cases of breast cancer during the recent 5 years obtained 
by usual formalin fixation was 13. 192+/-5.893 (average 
number of lymph nodes in breast specimens in our de
partment). 

These values showed that the number of lymph nodes 
isolated increased significantly by LNRS (p value<O.0 1) 
in comparison with the average of the department. 
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Fig. 2. Comparison of lymph node stage by the two methods. 

DISCUSSION 

Prior to 1968 the prognosis of patients with primary 
breast cancer was related to the presence or absence of 
axillary lymph node involvement, with no regard for the 
number of nodal involvement. In that year, a report from 
the first clinical trial of the national surgical adjuvant 
breast and bowel project (NSABP) indicated that increas
ing numbers of positive axillary lymph nodes were asso
ciated with a greater incidence of treatment failure.2 

Consequently all subsequent analysis of NSABP data, 
grouped patients with positive nodes into those having 
1-3 and >4. So lymph node isolation, dissection and find
ing of lymph nodes in the axillary fat is an important 
task that must be done by the pathologist. 

The routine method of palpation and lymph node iso
lation in 10% formalin may miss some of the lymph 
nodes, so clearing of axillary fat for demonstration of 
lymph nodes is a more practical technique.3-8 

Several reports have proposed different protocols to 
enhance lymph node isolation. 

Hida et aJ.5 added Methylene-Blue to formalin fol
lowed by prolonged immersion in alcohol and acetone 
to reveal tiny lymph nodes by transillumination. Herrera
Ornales4 used progressive concentrations of alcohol. 
Schmitz and colleagues7 used acetone and xylol. 

These various techniques are however time-consum
ing, expensive and demand specialized lab staff. 

13 

Fisher et al.9 have demonstrated that increasing the 
number of removed axillary nodes doesn't increase the 
number of positive nodes. However increasing the num
ber of the examined axillary lymph nodes did increase 
the number of patients demonstrating 4 or more positive 
nodes. When 10 or less lymph nodes are removed it is 
likely that those identified 1-3 positive nodes will actu

ally have 4 or more positive nodes. Not infrequently less 
than 10 lymph nodes are identified. 

In order to increase the number of identified lymph 
nodes, the fat clearing technique was introduced by 

Hartriet et al. IO He used this method in 63 node negative 
breast specimens and found only one node containing a 
microscopic deposit of tumor that had not been identi
fied by routine procedure. 

Marrow et al. II used the fat clearing technique in 42 

patients, however none of the added lymph nodes con
tained metastasis and the stage of disease was not 
changed. 

Due to these findings investigators concluded that 
clearing of the axillary fat tissue wouldn't make a con
tribution to pathologic examination of the specimens 
obtained from the patients with breast cancer and the 
technique is indicated only at research settings. There 
are some reports in regard of colon cancer with identical 
results.12 

On the contrary the results of several studies by Koren 
et al. 13-16 on breast, colon and bladder cancer showed that 
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LNRS allows a more accurate staging in the assessment 
of the prognosis and need for adjuvant therapy. 

Other studiesl7 point to the effectiveness of this solu
tion in rapid and good fixation of other surgical speci
mens like thyroid. 

In view of these findings in the present study we used 
LNRS in an attempt to detect additional lymph nodes in 
a group of 50 cases of breast cancer. 

After using LNRS the number of lymph nodes sig
nificantly increased. Although the number of metastatic 
lymph nodes per case was not significantly increased, in 
8 cases the lymph node stage was changed, and in 3 of 
them TNM stage was also changed. This could have a 
major influence on the treatment modalities. 

These results are similar to the results obtained by 

Koren et aI.13.14.15,18 

13 patients had less than 10 isolated nodes by tradi
tional method, which after application of LNRS, in 30.8% 
of them the node stage was changed. The sizes of lymph 
nodes detected by LNRS were significantly smaller than 
those by traditional method. 

We found that using LNRS can significantly enhance 
the average number of isolated lymph nodes per case. It 
seems that the use of LNRS in contrast to fat clearing 
method is suitable for routine use in the pathology lab at 
least when the number of isolated lymph nodes are too 
small to find probable metastatic nodes and then staging 
will be more accurate. 

Furthermore fixation of lymph nodes for other pur
poses can be done by LNRS because the lymph nodes 
fixed by LNRS were qualitatively better than formalin
fixed cases. 

LNRS is relatively inexpensive and easy to prepare 
and even the inexperienced pathology residents can eas
ily recognize very small lymph nodes by LNRS. 
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