The axillary lymph nodes in breast carcinoma: their anatomic distribution and metastatic burden by levels


Introduction
In breast carcinoma, axillary lymph node metastasis is considered the most important prognostic factor (1). Methods to measure the metastatic burden varied with time. Initially, Berg in 1955 classified axillary nodes into 3 levels, namely: level I below and lateral to pectoralis minor, level II behind and level III above and medial to the muscle (2). He also reported that metastases progress in a sequential manner from level I to III with worsening of prognosis. Carter and associates in 1989 considered the number of lymph nodes is a better indicator of metastatic burden (3) and this system was adapted by the WHO pN staging classification. Recently, Vinh-Hung and co-workers reported that the ratio of positive nodes to total nodes excised (Lymph Node Ratio LNR) is a more accurate predictor of survival (4).
There is a considerable disagreement among surgeon on the extent of lymphadenectomy in breast cancer. In the past, all three levels of axillary lymph nodes were removed in the standard radical mastectomy operation (5). In recent years, more conservative lymphadenectomies were applied in view of early detection of tumors and widespread use of adjuvant therapy. The current practice in developed countries is to remove nodal levels I and II only (6). The standard recommended minimal number of nodes to be removed in axillary dissection is 10 nodes (7) but varied in the literature between 16 and 6 (8, 9).  Finally, no lymphadenectomy is done if the sentinel lymph node is negative (10). Although this limited lymphadenectomy is acceptable in developed countries with early tumors (11), it is probably inapplicable in developed countries due to late presentation of patients with more extensive lymph node involvement (12). Few studies are available on the distribution of lymph node metastases in such group of patients (13, 14, 15).
The aim of the present investigation is to quantitate the anatomic distribution of axillary lymph nodes by levels, as well to compare the metastatic burden of breast cancer at different nodal levels as determined by lymph node ratio (LNR).

Patients and Methods
All cases were private patients treated by a single surgeon (MMK) to minimize operator dependent variations and to assure maximal retrieval of lymph nodes. Informed consent was obtained from all patients. The study included 112 patients treated during the years 2008-2013.  Their clinical and pathological characteristics presented in (table 1).
In all operations, axillary dissection was complete including the three levels of nodes (2) which were labeled by silk sutures. The interpectoral (Rotter) lymph nodes were separately submitted in a labeled bottle.
The total series was used in studying of the anatomic distribution of axillary nodes at different levels, as well as to study the rate of metastases at different levels. However, cases with positive nodes (56 patients) were used to determine the metastatic burden by number of positive nodes (pN), as well as the lymph node ratio (LNR). Also in lymph node positive cases, metastases were typed histologically following the criteria reported by WHO and Veronesi (11). Micrometastases (less than 1mm) were measured by a stage micrometer. The lymph node ratio (LNR) was determined for each level by dividing the number of positive nodes over the total number of excised nodes at that level (4). 
For the statistical evaluation, results were expressed as means and standard deviations. Differences between proportions were tested by the -----test as appropriate. In all tests, P values less than 0.05 were considered significant. 
Results
Patient characteristics
[bookmark: _GoBack]Mean age of the studied cases was 55 years. Most of the cases were postmenopausal (˃50 years). Most of tumors (48.2%) were T2 (2-5cm) and invasive duct carcinoma predominate (70.9%).


Number of nodes removed
The total number of lymph nodes removed in the 110 cases was 2463 with an average of 22.4 nodes per patient. There were 1196 (48.6% ) nodes at the first level; 919 ( 37.3% ) at the second level, and 348 (14.1%) at the third level. The average number of lymph nodes at the first level was 10.9, at the second level 8.4, and at the third level 3.2 (Table).
Number of metastatic nodes
Of 2463 nodes removed, 447 were the site of metastases (18%). Fifty four (49.1%) cases were N0, 27 (25.5%) cases were N1 (1-3), 11 (10%) of cases were N2 (4-9), and 18 (16.4%) cases were N3 (˃9). No skipped metastases detected the studied  cases.  Average number of metastatic lymph nodes in node positive cases was 4 while average numbers per level were 2.1 for level I, 1.36 for level II, and 0.54 for level III. The average node ratio (LNR)  for positive patients was 0.17, while average node ratios per level were 0.18 for level I, 0.15 for level II, and 0.15 for level III (Table).
Histologic type of lymph node metastases
Of 56 patients with node metastases, 4 (7.1%) cases showed micro-metastases, 23 (41.1%) macro-metastases, and 29 (51.8%) extra-capsular invasion (Table). 




	Table 1: Patient characteristics (110 cases)


	character
	Number of cases

	Age:
Young adult (less than 35 years)
Premenopausal (less than 50 years)
Postmenopausal (more than 50 years)
	
4
36
70

	Tumor size:
T1 (less than 2cm)
T2(2-5cm)
T3(more than 5cm)
	
40
60
10

	Histology:
Invasive duct carcinoma, NOS
Invasive lobular carcinoma
others
	
81
19
10

	Type of surgery:
Conservative surgery
MRM
	
94
16

	Tumor grade:
Grade 1
Grade 2
Grade 3
	
7
81
22

	Lymph node status
N0
N1
N2
N3
	
54
27
11
18








	Table 2: Anatomic distribution of axillary nodes and rate of metastases by levels (total series 110)


	Level
	Number of retrieved 
Mean ± SD      Total (%)   
	Cases positive in metastases
Number          Rate

	I
	10.87(±4)       1196(48.6%)
	53                    48.2%

	II
	8.35(±3.3)       919(37.3%)
	38                     34.5%

	III
	3.16(±1.4)       348(14.1%)
	22                      20%

	Total
	22.36(±7.6)     2463(100%)
	56                     50.9%



	Table 3: The risk of residual disease after hypothetical partial lymphadenectomy in 110 patients

	Partial lymphadenectomy
	Risk of other positive levels

	
	Level II
	Level III

	Level I
	38 patients (34.5%)
	22 patients (20%)

	Level I and II
	
	22patients (20%)



	Table 4: Types of node metastases in positive cases (56)

	Type
	Number (%)

	Micrometastases 
	4(7.1%)

	Macrometastases 
	23(41.1%)

	Extra-capsular 
	29(51.8%)



	Table 5: Metastatic burden of different levels in node positive cases (56)

	Level
	Positive nodes
Mean (±SD)   No (%)      
	LNR
Mean (±SD)

	I
	2.1 (±4)	238(53.2%)
	0.18(±0.28)

	II
	1.36(±2.8)       150(33.6%)
	0.15(±0.15)

	III
	0.54(±1.3)        59(13.2%)
	0.15(±0.33)

	Total
	4(±7.7)             447(100%)
	0.17(±0.27)




	Table 6: Frequency of multiple level affection in node positive patients (56)

	Levels affected
	Number of nodes affected

	Single level
	19) 34.1% (

	Two levels
	11)  19.6% (

	Three levels
	22  )39.3%(



	Table 7: The risk of level III metastases related to the status of the lower levels in node positive cases (56)

	Status of lower levels
	Level III positivity
Number                  percentage

	I and II positive
	22/33                      67%

	I or II positive
	22/56                      39.3%

	I and II negative
	0/54                         0%
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