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Abstract 
The state of axillary lymph nodes represents the most important prognostic parameter in patients with breast carcinoma. The biopsy and 
examination of sentinel lymph nodes, the former one containing metastases originating in mammary carcinoma, allows a better 
stadialization of the tumor but also the avoiding of the extirpation of the axilla, associated with a series of complications and high costs of 
hospitalization. In establishing the tumoral prognosis, not only the diameter but also the localization of the metastasis in the lymph nodes is 
utterly important. The evaluation of the metastases was carried out through the serial examination of the sentinel lymph node correlated to 
immunohistochemical examinations with AE1/AE3. Of the 570 patients with breast carcinoma evaluated in this research, 250 had 
macrometastases, 93 micrometastases, only 23 had isolated tumor cells, and in the case of 204 no metastases were found. The technique 
of computerized cytomorphometry allowed a better evaluation of the diameter and localization of the metastases in the lymph nodes than 
the examination through optical microscope. The tumoral prognosis in the case of patients with macrometastases is poorer than that of 
patients with micrometastases. The patients in whom only the presence of isolated tumoral cells was demonstrated have a similar 
prognosis with those who do not have metastases. As far as the localization of micrometastases in the sentinel lymph nodes is concerned, 
those with a subcapsular localization are associated with a poorer prognosis than those with an intraparenchymatous localization. As well 
as this, the subcapsular localization of micrometastases was also associated with the diameter of the primary tumor extending between 2–
5 centimeters, a high microscopic grade, the presence of lymph vascular emboli and microscopic type of the primary tumor associated with 
poor prognosis. On the other hand, the presence of isolated tumoral cells was associated with tumors of a small diameter lacking the 
presence of lymph vascular emboli and with a low microscopic grade. All these data are essential in establishing the therapeutic 
management of the patients with breast carcinoma; consequently, we recommend their inclusion in future stadializations of this lesion and 
the evaluation of tumoral prognosis. 
Keywords: axillary sentinel lymph node, prognosis, micrometastases, cytomorphometry. 

 Introduction 

The importance of the biopsy and examination of 
sentinel lymph nodes in the evaluation of the 
stadialization, the management and prognosis of breast 
carcinoma was first studied by Alex JC and Krag DN by 
the method of detection with a radioemitting tracer and 
by Giuliano AE et al. by injecting blue methyl [1, 2]. 
These two studies proved not only the fact that the 
sentinel lymph node is the first and the most probable 
lymph node which may contain metastases derived from 

a breast carcinoma, but also the fact that through serial 
examination of this lymph node alone (and not the 
superficial examination of all the axillary lymph nodes) 
a correct identification of metastases is possible, as well 
as a better stadialization. Serial examination allows not 
only the correct diagnosis of macrometastases but also 
of micrometastases and of isolated tumoral cells [3, 4]. 
Even nowadays, the method of morphological 
examination of the sentinel lymph node is extremely 
controversial regarding the extension of such an 
examination. On the other hand, all the studies carried 



Simona Stolnicu et al. 

 

52 

out have shown that the immunohistochemical 
examination is utterly useful in the evaluation of 
metastases and it is even recommended, not routinely but 
only in difficult cases of diagnosis. 

The presence of micrometastases and of isolated 
tumoral cells is also controversial in relation to the 
breast carcinoma prognosis. The majority of the recent 
studies suggest that the presence of micrometastases is 
associated with a more unfavorable prognosis than that 
of the absence of metastases [5, 6]. As far as the 
presence of isolated tumoral cells is concerned, some 
studies sustain that these cells do not present prognostic 
importance (the stadialization of the carcinoma includes 
them in the pN0 category), their presence in the lymph 
node being the consequence of the mechanical 
detachment after the primary biopsy of the tumor, 
whereas other studies sustain the fact that they are 
associated with an unfavorable prognosis [6]. 

In order to establish the management of the patient 
and to evaluate the tumoral prognosis, not only the size 
of lymph node metastases is important but also, 
especially in the case of micrometastases or that of 
isolated tumoral cells, their localization in the lymph 
node. This study regards the establishing, in a 
multidisciplinary team, the clinical and prognostic 
importance of the localization of the metastases in 
relationship to their size in the sentinel lymph node and 
to other histopathological parameters, with the aim of 
establishing more efficient therapeutic strategies for 
patients with breast carcinoma. 

 Material and Methods 

The biopsy of the sentinel lymph node in  
breast pathology was introduced in Iassy in 2002  
(“Cuza Vodă” Maternity and “Elena Doamna” 
Maternity), and in 2003 in the Surgery Clinics I and III 
in Targu Mures. Initially, the detection technique was 
based on the injecting of blue methyl, surgical results 
being excellent, marking the dawn of a prospective 
study regarding the validation of the making evident 
protocol, biopsy and technical processing of the sentinel 
lymph node in order to identify the metastases of breast 
cancer.  

The experience gained by the teams in Iassy and 
Targu Mures in the detection of the sentinel lymph node 
pointed to the fact that in both centers the Neo 2000 ray 
gamma detector should be introduced through a 
collaboration contract. By the two detection methods of 
the sentinel lymph node, 400 patients in Targu Mures 
and 650 in Iassy have been examined up to the present. 
In all of the 1050 patients the sentinel lymph node was 
intraoperatory evidentiated (one or more nodes), which 
was subsequently technically processed and 
microscopically examined.  

Clinical data 

The 1050 patients selected for this study were 
operated for breast carcinoma during January 1st 2002 
and December 31st 2006 in the two centers (Iassy and 
Targu Mures) within four surgical and Obstetrics–
Gynecology Clinics. In all the cases, the infiltrative 

malignant breast tumor diagnosis was decided based on 
clinical examination, to which the radiological 
examination was added (echographic and mammo-
graphic). For each case, the identification of the sentinel 
lymph node method was applied at the same time with 
the surgical procedure for the extirpation of the primary 
tumor.  

The inclusion criteria for the biopsy of the sentinel 
lymph node were mammary cancer diagnosis set after 
clinical and radiological examination, tumoral diameter 
under 5 centimeters, patients with a free axilla from a 
clinical point of view, obese or elderly patients, the 
patient’s consent. 

The exclusion criteria for the biopsy of the sentinel 
lymph node were: patients with multicentric or occult 
mammary lesions, palpable axillary or overclavicular 
lymph nodes, patients with a recurrence after a 
neoadjuvant treatment, patients with previous surgery 
procedure on the breast, with scars between the lesion 
and the lymphatic drainage area, pregnant patients (the 
radioisotope can affect the embryo), patients with 
mammary carcinoma of the inflammatory type, patients 
with pre-surgical chemotherapy, lack of the patient’s 
consent.  

The procedure was carried out in two stages: 
▪ the mapping and detection of the sentinel lymph 

node (Intraoperative Lymphatic Mapping – ILM); 
▪ the biopsy of the sentinel lymph node (Selective 

Lymph Node Dissection – SLND). 
For the detection of the lymph node two types of 

tracers were combined: 
▪ a radio emitting one (colloid of sulphur of 99 

technetium) injected peritumorally for the identification 
of the localization of the lymph node prior to the 
incision; preoperatory lymph scintigraphy was carried 
out to guide the surgeon to the lymphatic basin of 
axillary drainage, to other possibilities of lymphatic 
drainage (internal mammary, intramammary, 
overclavicular) as well as to the presence of one or  
 more sentinel lymph nodes. For lymph scintigraphy a 
Neo 2000 gamma camera was used, thus capturing 
static images of the sentinel lymph node (Figure 1); 

▪ a colored one for the direct visual identification of 
the capturing lymph node (blue methyl or the marker 
was superficially periareolarly injected (Figures 2 and 3). 

 
Figure 1 – The detection system of gamma radiations 
Neo 2000 used by the team in Targu Mures for the 
identification of the sentinel lymph node. 
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Figure 2 – Injecting the coloring marker. 

 
Figure 3 – Identifying the sentinel lymph node. 

The sentinel lymph node (one or more, depending in 
each case) radio emitting and/or marked with a coloring 
agent was surgically biopsied.  

The clinical data of the patients were retrospectively 
collected from the clinical registry and surgery 
protocols of the four university clinics: age, menopause 
status, the method of clinical detection of the tumor, the 
type of the surgical procedure, the type of tracer used. 
All these clinical data collected from the teams 
participating in this study were entered into a 
multiparametric database with the aid of Microsoft 
Access software and were permanently reviewed.  

Subsequently, invitation letters were sent out to the 
patients included in the database in order for them to be 
examined clinically and imagistically. Thus, 220 patients 
from Targu Mures and 350 patients from Iassy (who 
answered the invitation) were evaluated through 
clinical, paraclinical (tumoral markers) and imagistic 
examination (ultrasound, mammography for the contro-
lateral breast and computer tomography for the 
evaluation of the distant metastases). These 
examinations were carried out every six months, adding 
up to five examinations for each patient. The results 
were entered into the database. 

The morphological examination 
Macroscopic examination 

All the surgically removed tumors were examined 
by intraoperatory examination to confirm the 
malignancy and infiltrative type of the tumor. 
Depending on the size, sectorectomy or total 
mastectomy was undergone. As well as this, all the 
sentinel lymph nodes surgically removed were initially 
intraoperatory examined. If the lymph node presented 
metastases then the complete axillary lymph node 
dissection was carried out. During the intraoperatory 
examination, a frozen section was made to the 
microtome, stained with Hematoxylin–Eosin, both from 
the primary tumor and from the sentinel lymph node. 
Each sentinel lymph node was sectioned in two halves 
through the middle part of it, in the vicinity of the place 
where the lymphatic vessels enter (stained with coloring 
agent), knowing the fact that breast carcinoma 
metastases are usually placed at this level [7]. It was 
proved that up to 31% of the metastases could be 
omitted through the sectioning in only two halves 
through the middle part near the hilum [8]. In each case, 
the benign or malignant diagnosis was set for the 
primary tumor, mentioning the type of the tumor in situ 
or infiltrative in the case of the malignant ones. For the 
sentinel lymph node, the presence or absence of the 
breast carcinoma metastasis was established. 
Subsequently, with the view of microscopic, immuno-
histochemical and cytomorphometric examinations, 
both fragments from the sentinel lymph node were 
submerged into paraffin. If the lymph node was larger 
than 1 centimeter, then more paraffin blocks were 
carried out in each case, by cutting the fragments every 
2 mm. In addition, three fragments from each primary 
tumor were analyzed and if the tumor was multicentric, 
multifocal or alterations of the peritumoral tissue were 
recorded, fragments were collected from these areas. 
The fragments embedded into paraffin were later 
technically processed and sections staining with 
Hematoxylin–Eosin were carried out.  

The macroscopic examination includes, according to 
the recommendations of EWGBSP (European Working 
Group for Breast Screening Pathology) and ASCO 
(American Society of Clinical Oncology): the number of 
biopsied and examined lymph nodes, the size of the 
lymph node, the color, the aspect of the lymphatic 
vessels, the presence of metastases. In addition, as far as 
the primary tumor is concerned, data were collected 
regarding the localization of the tumor, the multifocal  
or multicentric character of it, the maximum diameter, 
and the distance from the margin of the surgical 
resection. 

Microscopic examination 

Initially, all the sentinel lymph nodes were examined 
on three sections stained with Hematoxylin–Eosin.  
In conformity with the European guide for the 
examination of breast lesions and of the axilla published 
in 2005, NHSBSP (Guidelines for Pathology Reporting 
in Breast Cancer Screening), in the framework of this 
study, the sentinel lymph nodes were examined through 
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serial sectioning at intervals of 0.25 mm. In addition to 
this, sections stained with Hematoxylin–Eosin were 
examined from the three paraffin blocks of the primary 
tumor as well as from the adjacent breast tissue.  
The dimension of the metastases was established 
according to the following categories (in accordance 
with pTNM stadialization): 

▪ macrometastases (larger than 2 mm in size) (pN1); 
▪ micrometastases (one or more foci, each larger 

than 0.2 mm and smaller or equal to 2 mm – pN1mi); 
▪ isolated tumor cells (tumor cells in isolated or 

small groups, located in the subcapsular sinus, each 
smaller or equal to 0.2 mm in size, usually detected by 
immunohistochemical or molecular biology techniques, 
but checked on sections stained with Hematoxylin–
Eosin and which usually do not present metastatic 
activity pNo (+i)). 

In addition, through optical microscopic 
examination, the localization of the macrometastases, 
micrometastases and the isolated tumor cells in the 
subcapsular sinus or intraparenchymal was reported. 

In the case of the primary tumor, the following 
parameters were reported: the microscopic type  
(in conformity with the WHO 2003 Classification),  
the microscopic grade (through the Scarff–Bloom–
Richardson method modified by Elston and Ellis  
in 1991), the presence of lymph vascular emboli,  
the status of the estrogenic and progesterone hormonal 
receptors. 

Both the evaluation of the microscopic sections in 
the sentinel lymph nodes and that of those from the 
primary tumor were examined with a Nikon Eclipse 55i 
microscope. 

Immunohistochemical examination 

From the paraffin blocks containing sentinel lymph 
nodes, immunohistochemical examinations were 
performed in the difficult cases of diagnosing micro-
metastases or isolated tumor cells using AE1/AE3  
(this being preferred instead of CAM 5.2, which also 
marks the dendritic cells, the reticular cells and the 
plasmocytes within the lymph node). The technique of 
the immunohistochemical process was the standard  
one. All the studied cases sections were incubated  
with primary antibodies against AE1/AE3 (Figure 4,  
a and b).  

Application of the primary antibody was followed 
by the two-step peroxidase technique. The staining 
process was achieved using a DAB chromogen under 
visual control. 

Cytomorphometry examination 

The digital images were obtained using a Nikon 
DN100 digital camera, assembled to a Nikon Eclipse 
E800 research microscope. Images were shot after 
optimal Koehler illumination was set. The images were 
then transferred to a personal computer for storage and 
processing procedures. 

In order to process the digital images we used the 
following personal computer system: Intel Pentium 
processor, 1.8 GHz, 60 MB hard drive, 256 MB  
internal memory running Windows 2000 Professional.  

For additional image processing, we used the Lucia G 
software. 

(a)  

(b)  
Figure 4, (a) and (b) – The estimation of the 
metastases in the sentinel lymph node on sections 
stained with HE compared with the immunohisto-
chemical examination using AE1/AE3. 

 Results 

The mean age of the patients was 54.2 with limits 
ranging from 28 to 80 years old. There were no male 
patients included in this study. Most patients were in 
post menopause (63%). The method of diagnosis of the 
tumor was the clinical one in 114 patients and the 
radiological one (mammography and echography) was 
added to this in 456 patients. In 78% of the cases, total 
mastectomy was performed and in the other 22%, only 
sectorectomy was carried out with or without axillary 
lymph nodular dissection, depending on the aspect of 
the sentinel lymph node.  

At the intraoperatory examination and subsequently 
confirmed at the final examination, in all the 1050 cases 
an infiltrative malignant tumor was highlighted. During 
the intraoperatory examination, the presence of the 
metastases of the sentinel lymph node was identified in 
684 patients out of the 1050 examined ones. Metastases 
were absent in the case of the other 366 patients. 
Subsequent to the serial examination of the sentinel 
lymph nodes, 16 other lymph nodes were identified 
presenting metastases. All these were confirmed 
immunohistochemically, the study recording 700 
patients with present metastases and 350 without 
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metastases. The radio emitting tracer was used in 58% 
of the cases combined with coloring agent; Blue methyl 
was used in the other cases (Table 1). 

Table 1 – Clinical data of the patients 
Parameter Value 

Age [years] 
Average age 
Age intervals 

 
54.2 

28–80 
Menopausal state number of patients 

Premenopause 
Postmenopause 

 
211 (37%)
359 (63%)

Detection method number of patients [%] 
Clinical examination 
Clinical and ultrasound examination 

 
211 (37%)
456 (80%)

Type of surgical intervention number of patients [%]
Total mastectomy 
Enlarged sectorectomy 

 
444 (78%)
126 (22%)

Type of tracer used number of patients [%] 
Radioemitting tracer 
Methyl blue 
Both 

 
331 (58%)
239 (42%)
331 (58%)

Out of the 1050 cases, 112 were excluded from this 
research because the paraffin blocks were not available 
for the proposed examinations (35 cases without 
metastases and 77 cases with metastases). Thus, for the 
study 315 patients who had no metastases were initially 
left and 623 patients with metastases. Of the 623 cases 
left for the study, in 490 patients macrometastases were 
discovered and in only 133 cases there were any micro-
metastases or isolated tumor cells. Subsequently to 
receiving the letters of invitation, only 570 patients 
answered and were present for the five examinations 
carried out every 6 months. Out of the 570 patients, 204 
had no metastases and 366 presented metastases, 250 of 
these having macrometastases and 116 micro-
metastases or isolated tumor cells.  

For the 570 selected patients, a total number of 914 
lymph nodes were examined: 370 patients with one 
sentinel lymph node, 56 patients with two-lymph nodes, 
and 144 patents with 3 lymph nodes. The sections from 
these lymph nodes were examined with a binocular 
microscope in order to establish the presence or absence 
of the metastases, the diameter and localization of the 
metastases, and subsequently, with the aid of the Lucia 
G software, to confirm the dimension and localization 
of the metastases in comparison with the lymph node 
capsule.  

Out of the 366 cases with metastases of breast 
carcinoma, 250 (68%) presented macrometastases with 
the diameter cytomorphometrically evaluated between  
2.1–18 mm, the mean diameter being of 8 mm. Out of  
116 patients (32%) with micrometastases or isolated 
tumor cells, in 93 of them micrometastases were 
identified with a diameter between 0.2–2 mm, the mean 
diameter being 0.6 mm, in 23 patients only isolated 
tumor cells were found with a diameter of 0.1 mm. In 
the cases with metastases, 178 out of the 250 were 
located intraparenchymal and 72 had a subcapsular 
localization. As far as the localization of micro-
metastases or isolated tumor cells is concerned, eight 
out of the 93 micrometastases were located 
intraparenchymal and 85 had a subcapsular localization. 
In all 23 cases associated with isolated tumor cells, the 
cells had a subcapsular localization.  

Regarding the macroscopic aspect of the primary 
tumor, the majority of the tumors were located in the 
super-external quadrant (68%) and most of them 
presented a unifocal character (72%). None of the 
tumors had a multicentric character. Most of the tumors 
associated with metastases had a diameter ranging 
between 2 to 5 cm (215 cases) and of these the majority 
had macrometastases, but the association between the 
presence of the micrometastases and a high diameter of 
the primary tumor was noticed in four cases. Most of 
the cases in which the presence of micrometastases was 
associated to a higher diameter of the primary tumor 
had subcapsular micrometastasis. In the cases of tumors 
associated to metastases, the distance opposed to the 
edge of the resection margins was under 1 cm in only 
two of the cases. Of the tumors without axillary 
metastases, the majority had a diameter under 
2 centimeters (178 cases), whereas the distance from the 
surgical resection margins was over 1 centimeter in all 
of the cases.  

As far as the primary tumor is concerned, of the 
204 cases without metastases, most were of ductal 
infiltrating type (132 cases – 65%), whereas the other 
72 cases (35%) were of the lobular infiltrative pure 
mucinous, apocrine, metaplastic type. Regarding the 
366 cases with metastases, the majority were also of 
ductal type 285 (78%) and only 81 (22%) of lobular 
cribriform, adenoid-cystic, tubular type.  

All these data suggest that there is no direct 
relationship between the presence or absence of lymph 
node metastases and the microscopic type as well as the 
prognosis associated with one microscopic type or the 
other. In both categories (with or without metastases), 
there was both an association with microscopic type 
related to good prognosis (tubular carcinoma) and poor 
prognosis (apocrine carcinoma, metaplastic, ductal 
carcinoma). The same was noticed in the case of the 
association of the presence of micrometastases and their 
localization respectively and their association both with 
microscopic types related with good prognosis or poor 
prognosis. Lymph node metastases are present 
especially in tumors with a moderate and high 
microscopic grade, similarly to the presence of lymph-
vascular emboli, but as far as the status of the hormonal 
receptors is concerned, there is an inversely proportional 
relationship between the positivity of the receptors and 
the absence of the metastases. Especially the primary 
tumors with a high microscopic grade and with lymph 
vascular emboli were associated both with macro-
metastases and with micrometastases but mainly with 
those that presented a subcapsular localization (Tables 
2–4).  

Out of the 250 cases with macrometastases, 38% 
presented local recurrence or distant metastases and 
14% died in the first five years from the diagnosis.  
On the other hand, of the patients with micrometastases 
only 12% presented distant metastases, all associated 
with subcapsular localization and only four patients 
(4.3%) died. None of the patients who presented 
isolated tumor cells had recurrence or distant metastases 
and no decease was recorded in this group of patients 
(Figure 5). 
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Table 2 – Correlations between diameter dimension of the metastases and prognostic parameters 
Parameter Macrometastases Micrometastases Isolated tumor cells No metastases 

Tumor diameter 
<2 cm 
>2 cm 

 
  39 (15.6%) 
211 (84.4%) 

 
89 (95.6%) 
  4 (4.3%) 

 
23 (100%) 
  0 

 
178 (87.2%) 
  26 (12.7%) 

Microscopic grade 
I 
II 
III 

 
  49 (19.6%) 
101 (40.4%) 
  80 (32%) 

 
12 (12.9%) 
71 (76.3%) 
10 (10.7%) 

 
  1 (4.3%) 
22 (95.6%) 
  0 

 
    6 (2.9%) 
188 (92.1%) 
   11 (5.3%) 

Distance to resection margins 
<1 cm 
>1 cm 

 
    2 (0.8%) 
248 (99.2%) 

 
  0 
93 (100%) 

 
  0 
23 (100%) 

 
    0 
204 (100%) 

Lymph-vascular emboli 
+ 
– 

 
193 (77.2%) 
  57 (22.8%) 

 
14 (15%) 
79 (84.9%) 

 
  0 
23 (100%) 

 
    1 (0.4%) 
203 (99.6%) 

Hormonal receptors status 
+ 
– 

 
158 (63.2%) 
  92 (36.8%) 

 
68 (73.1%) 
25 (26.8%) 

 
18 (78.2%) 
  5 (21.7%) 

 
122 (59.8%) 
  82 (40.1%) 

 
Table 3 – Correlations between the localization of 
the micrometastases and prognostic parameters 

Parameter Subcapsular 
sinus Intraparenchymal

Tumor diameter 
<2 cm 
>2 cm 

 
18 (19.3%) 
38 (40.8%) 

 
20 (21.5%) 
17 (18.2%) 

Microscopic grade 
I 
II 
III 

 
  2 (2.1%) 
23 (24.7%) 
28 (30.1%) 

 
  5 (5.3%) 
19 (20.4%) 
16 (17.2%) 

Distance to resection margins 
<1 cm 
>1 cm 

 
  2 (2.1%) 
50 (53.7%) 

 
  0 
41 (44%) 

Lymph-vascular emboli 
+ 
– 

 
47 (50.5%) 
21 (22.5%) 

 
21 (22.5%) 
  4 (4.3%) 

Hormonal receptors status 
+ 
– 

 
18 (19.3%) 
17 (18.2%) 

 
35 (37.6%) 
21 (22.5%) 

Table 4 – Correlations between the localization of 
the macrometastases and prognostic parameters 

Parameter Subcapsular 
sinus Intraparenchymal

Tumor diameter 
<2 cm 
>2 cm 

 
  70 (28%) 
121 (48.4%) 

 
23 (9.2%) 
36 (14.4%) 

Microscopic grade 
I 
II 
III 

 
11 (4.4%) 
60 (24%) 
63 (25.2%) 

 
21 (8.4%) 
42 (16.8%) 
53 (21.2%) 

Distance to resection margins 
<1 cm 
>1 cm 

 
  11 (4.4%) 
110 (44%) 

 
    6 (2.4%) 
123 (49.2%) 

Lymph-vascular emboli 
+ 
– 

 
96 (38.4%) 
23 (9.2%) 

 
70 (28%) 
61 (24.4%) 

Hormonal receptors status 
+ 
– 

 
61 (24.4%) 
77 (30.8%) 

 
42 (16.8%) 
70 (28%) 

 
Figure 5 – Correlations between diameter of the 
metastases and the survival. 

 Discussion 

Breast carcinoma represents the main cause of 
mortality resulting from a malignant tumor in the case 
of females. The most important prognostic factor in the 
breast cancer is the status of the axillary lymph nodes, 
as well as the presence or absence of axillary 
metastases. TNM stadialization, the therapeutic 
management, as well as the subsequent survival of the 
patient, depend on the presence or absence of these 
lymph node metastases [9–11].  

A series of parameters that can predict the  
presence of axillary metastases are known: the size of 
the primary tumor, the presence of emboli in the  
lymph vessels, the microscopic grade of the tumor,  
the age of the patient, the presence of hormonal 
receptors, but none of these factors can substitute the 
surgical dissection of the axilla and the microscopic 
examination of the axillary lymph nodes. The detection 
of the presence of metastases in the axillary lymph 
nodes by clinical examination or imagistic techniques is 
inferior to the method of histopathological examination, 
carried out by the pathologist after the axillary 
dissection [3].  

The introduction of mammography as a method of 
screening resulted in the increase of the number of 
malignant tumors of smaller sizes, discovered in an 
early stage when they were not associated with axillary 
metastases [3].  

In over 70% of the patients with such infiltrative 
breast tumor, the axillary dissection is futile because 
subsequent microscopic examination will not lead to  
the identification of lymph nodular metastases. Axillary 
dissection, on the other hand, may be associated with  
a series of complications and higher hospitalization 
costs. 

The sentinel lymph node represents the first and the 
most probable axillary node containing the metastasis 
from a primary breast carcinoma. The absence of 
metastases in the sentinel lymph node predicts the 
absence of metastases in the other axillary lymph nodes, 
to an extent of 90% of cases [12].  

The biopsy and examination of the sentinel  
lymph node is the only known way nowadays which 
allows the avoidance of the extirpation of the axilla  
in the cases without axillary metastases, reduces the 
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morbidity associated with this procedure (which thus 
becomes equal to 0) and allows the appreciation of the 
status of the regional lymph nodes and the selection of 
the cases in which complete regional lymph adenectomy 
is indicated [13–17].  

The rate of identification of the sentinel lymph node 
is of 95% and the false-negative results in the 
identification of the metastases are under 5%. In the 
present study, the rate of the identification of the 
sentinel lymph node was of 100% whereas the false-
negative results rose to 1.5%. 

The data in the literature varies significantly 
regarding how extended the procedure of morphological 
examination should be. Cserni G reported in two studies 
conducted in 2002 and 2004 respectively, the fact that 
macrometastases can be detected through the 
examination of the sections originating in separate 
levels having a 1 mm distance between them [18, 19]. 
Performing the sections in this way, macrometastases 
can be recognized from the first level and cannot be 
mistaken for micrometastases [20, 21].  

In the case of a lymph node, macrometastases are 
located around the area where the lymph vessels, which 
drain the tumor, penetrate in the lymph node, according 
to the research conducted by Viale G et al. (1999) and 
Cerni G (2002) [18, 20].  

The afferent lymphatic vessels penetrate in the 
lymph node on the level of its convex surface. This  
area can be easily highlighted by identifying the  
afferent lymph vessel, the detection of the most 
radioactive area or its staining by the pathologist  
with Blue Alcian during the macroscopic examination 
[7, 18, 20]. 

On the other hand, it was demonstrated that micro-
metastases are distributed rather irregularly in  
a lymph node (both in the parenchyma of the lymph 
node and subcapsular sinus) and are detected through 
sectioning at deeper levels and perpendicularly on  
the long axis of the lymph node, this sectioning 
maximizing the possibility of detection of the 
metastases and the measuring of their longest diameter 
[18, 20, 23].  

In 2004, and subsequently in 2005 and 2006,  
Cserni G proposed as the optimal method the sectioning 
at intervals of 1 mm of the lymph node that was 
perpendicular on the long axis and the subsequent serial 
sectioning of the fragments and the microscopic 
examination at intervals of 150–250 µm, with 
immunohistochemical examinations at every 750 µm 
[19, 21, 23–27].  

The same recommendations were made by CAP 
(College of American Pathologists) and NHSBSP 
(Guidelines for Pathology Reporting in Breast Cancer 
Screening) in 2005 [28, 29]. 

Other authors recommend the method of serial 
examination of the lymph node, associated with 
immunohistochemical examinations with cytokeratin as 
well [8, 30].  

One decade ago, one single section or three sections 
of the lymph node were examined, stained with 
Hematoxylin–Eosin, but more recent studies on patients, 
as well as this study, confirmed that a small number of 

sections is associated with the failing of diagnosing 
metastases in many cases [31–33].  

The studies demonstrate the fact that the 
examination of one single section from the centre of the 
lymph node, stained with Hematoxylin–Eosin leads to 
the failure of highlighting metastases in 31% of the 
cases, whereas by examining only three levels of section 
the ratio drops to 15% of the cases [34]. 

In the present study, after the serial examination of 
the sentinel lymph nodes, five extra lymph nodes were 
identified presenting isolated tumor cells and 11 lymph 
nodes with micrometastases, all of them being immuno-
histochemically confirmed. This proves that serial 
examination is highly superior to the intraoperative one 
or even to the one, which focuses on only three sections 
of a lymph node. 

It was demonstrated in 2002 that, as far as  
the prognosis of the patients with breast cancer,  
it is important to evaluate the number of lymph nodes 
with metastases (pTNM) as well as the size of the 
metastasis [9].  

A study carried out by EWGBSP in 2004 and 
published in Cancer in 2005 mentions the fact that the 
definition of micrometastases, set by UICC and AJCC, 
both in 2002 is not clear enough and leads to 
discrepancies in the evaluation of micrometastases by 
pathologists [9, 23, 24, 35].  

In the definition nothing is mentioned about  
the localization of the micrometastases inside the  
lymph node, thus some pathologists considering  
that intraparenchymal lesions, even with a diameter 
under 0.2 mm, have to be taken for micrometastases 
[23, 24].  

Cserni G publishes a similar study in 2008 
presenting similar conclusions suggesting the fact  
that pTNM stadialization should be revised in the  
case of breast carcinoma [6]. 

Moore KH et al. published a study in 2004 in which 
they proved that the presence of isolated tumor cells in 
the sentinel lymph node, detected also through 
immunohistochemical method, would be the 
consequence of a benign transport, because of the 
biopsy of the primary tumor and they do not represent 
real metastases [11].  

That is why the efforts of the researchers in recent 
years do not focus on the presence of isolated tumor 
cells in the sentinel lymph node, all these findings  
being codified in the new classification of 2002 
similarly to pNo, although this being criticized by 
EWGBSP [9, 23, 24].  

In the present study, none of the patients who 
presented isolated tumor cells were diagnosed with 
subsequent tumoral recurrence or distant metastases. 
The presence of macrometastasis in a single lymph node 
(pN1) is associated with a worse prognosis than the 
absence of metastases, but as far as the presence of 
micrometastases is concerned, the results of the research 
are contradictory.  

Dowlatshahi K et al. demonstrated in 1997 the fact 
that the presence of micrometastases is associated with 
an unfavorable prognosis, two other studies in 2001 and 
2003 deny this fact [5, 36, 37].  
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Den Bakker MA et al. in a study of 2002 proved the 
fact that 3 in 21 patients with T1 primary tumors and 
micrometastases in the sentinel lymph node are 
associated with a low risk of metastases in the other 
axillary lymph nodes [38–40].  

Two other studies carried out in 2004 by Susnik B 
et al. and Reed W et al., respectively, proved that the 
presence of micrometastases is more frequently 
associated with recurrence and distant metastases than 
in the case of patients without micrometastases, but 
survival is better than in the case of patients with macro-
metastases [41, 42].  

The study of 2005 by Viale G et al. demonstrated 
that this factor is not homogenous in predicting the 
presence of metastases in the other axillary lymph 
nodes, as well as in predicting survival [43].  

That is why, the international tendency as well as  
the recommendations of ASCO (American Society of 
Clinical Oncology) is that the presence of micro-
metastases should impose, however, complete axillary 
dissection and adjuvant systematic therapy [6, 17, 
43, 44]. 

In the present study, 12% out of the patients with 
micrometastases presented, after clinical examinations, 
distant metastases and 4.3% died, while 38% of the 
patients with macrometastases presented local 
recurrence or distant metastases and 14% died within 
five years since diagnosed. 

Mijnhout GS et al. reported, in 2003, the usage of 
computer-assisted cytomorphometry in the appreciation 
of the size of micrometastases in the sentinel lymph 
node applied to the malignant melanoma [45].  
He considers that this method is more useful in  
the detection and measuring of the micrometastases  
than PET scanning (positron emission tomography). 
That is why it is nowadays applied internationally  
for breast cancer too. In the present study,  
the cytomorphometric method allowed an easier and 
more precise appreciation of the diameter of the  
lymph nodular metastases as opposed to that of  
optical microscope examination and the measuring  
with the aid of the ocular micrometer. As well as this, 
cytomorphometry allowed the appreciation of the 
localization of the subcapsular metastases or of the 
intraparenchymal ones. 

Of the patients with micrometastases, 12% presented 
distant metastases as resulted from the subsequent 
examinations, all of them associated with its 
subcapsular localization. Thus, subcapsular localization 
represents a parameter, which worsens the prognosis. 

 Conclusions 

The present study demonstrated the fact that the 
serial examination method of the sentinel lymph node at 
intervals of 250 microns associated with complementary 
immunohistochemical examinations with AE1/AE3 
allows a more efficient detection of the metastases with 
smaller dimensions produced by the breast carcinoma 
(micrometastases and isolated tumor cells). In addition, 
for the measuring of the diameter but especially for the 
evaluation of the localization of metastases, the 

technique of computer-assisted cytomorphometry is 
highly superior to the evaluation of these parameters 
with the optical microscope aided by the ocular 
micrometer. 

The tumor prognosis in the case of the patients with 
breast carcinoma and macrometastases is worse than 
that of the patients with micrometastases. The patients 
in whom only the presence of isolated tumor cells was 
identified have a similar prognosis to those who do not 
present lymph node metastases.  

As far as the localization of the micrometastases in 
the sentinel lymph node is concerned, those with a 
subcapsular localization have a worse prognosis than 
those with intraparenchymal localization. Also, the 
subcapsular localization of the micrometastases was 
associated with the diameter of the primary tumor 
ranging between 2 to 5 centimeters, high microscopic 
grade, the presence of lymph vascular emboli and 
microscopic type of the primary tumor with poor 
prognosis.  

On the other hand, though, the presence of isolated 
tumor cells was associated with tumors of small 
diameters, without the presence of lymph vascular 
emboli and with a low or moderate microscopic tumor 
grade.  

All these data are essential for establishing 
therapeutic management of the patients with breast 
carcinoma that is why we recommend their including in 
future stadializations of this lesion and in the 
evaluations of the tumor prognosis.  

In addition, we suggest the using of the data and 
their including in an interdisciplinary regional detection 
protocol, biopsy and histopathological and immuno-
histochemical processing technique of the sentinel 
lymph node for the detection of the metastases of breast 
carcinoma. 
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