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AXILLARY DISSECTION AXILLARY DISSECTION 
LYMPHEDEMA RATELYMPHEDEMA RATE

5 to 50 % (median 20 %)5 to 50 % (median 20 %)                        SN biopsySN biopsy
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                                                  Answer : 6 %  Answer : 6 %    

                                                          Mansel 2006, Wilke 2006, McLaughlin 2008, Kell 2010Mansel 2006, Wilke 2006, McLaughlin 2008, Kell 2010
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WHERE ARE THE BREAST WHERE ARE THE BREAST 
NODES ?NODES ?

• 242 patients  T1T2 N0, no preop treatment242 patients  T1T2 N0, no preop treatment

• Peritumoral injection Peritumoral injection 

• Precise mapping Precise mapping first and second echelon SN first and second echelon SN 

Clough et al, Br J Surg, 2010 



LYMPHATIC ANATOMY OF AXILLALYMPHATIC ANATOMY OF AXILLA
BERG’S 3 LEVELS BERG’S 3 LEVELS 



WHERE ARE THE BREAST WHERE ARE THE BREAST 
NODES ?NODES ?

• New anatomical classification of lower axillaNew anatomical classification of lower axilla

• Axillary cross Axillary cross : one vessel + one nerve : one vessel + one nerve 

• 4 zones:  A B C D 4 zones:  A B C D 



ANATOMY OF LOWER  AXILLA ANATOMY OF LOWER  AXILLA 



The axillary « cross »The axillary « cross »



ANATOMY OF LOWER  AXILLA ANATOMY OF LOWER  AXILLA 
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Clough et al, Br J Surg, 2010 
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ANATOMY OF LOWER  AXILLA ANATOMY OF LOWER  AXILLA 



FIRST ECHELON SN ? FIRST ECHELON SN ? 
242 cases  242 cases  

   Adjacent to Lateral Thoracic vein



RESULTS  (n=242)RESULTS  (n=242)

86,6%

Clough et al, Br J Surg, 2010 



WHERE ARE THE BREAST SN?WHERE ARE THE BREAST SN?

                            98 % cases 98 % cases : zones A or B: zones A or B
                    adjacent to lateral thoracic vein adjacent to lateral thoracic vein 

• 86%  : below 286%  : below 2ndnd intercostobr.N.  (A) intercostobr.N.  (A)

• 12 % : above 212 % : above 2ndnd intercostobr.N.  (B) intercostobr.N.  (B)

                          Never found in zone D  +++++Never found in zone D  +++++



3 QUESTIONS 3 QUESTIONS 

1.1. Where are the breast nodes ?Where are the breast nodes ?

1.1. Where are the arm nodes ?Where are the arm nodes ?

1.1. Can we spare the arm nodes ? Can we spare the arm nodes ? 



Prof G. Hidden :Prof G. Hidden :

Blue dye injection fresh cadaverBlue dye injection fresh cadaver

CADAVER STUDIES CADAVER STUDIES 



Prof G. Hidden, Paris 

ARM NODES : LATERAL AXILLAARM NODES : LATERAL AXILLA



Suami et al., PRS, 110: 1813 , 2007



ONE MAIN SN DRAINS THE ARMONE MAIN SN DRAINS THE ARM

Suami et al., PRS, 110: 1813 , 2007



ARM STUDIES # 1ARM STUDIES # 1
Axillary Reverse Mapping Axillary Reverse Mapping 

• Blue dye injection Blue dye injection in upper limb in upper limb 

      Ann Surg Oncol 2007 : Ann Surg Oncol 2007 : 3 studies 3 studies 

  Nos (n=21), Nos (n=21), Thomson (n=18) , Ponzone (n=4)Thomson (n=18) , Ponzone (n=4)

• ARM identification rate: 50 to 71%ARM identification rate: 50 to 71%

• Location (Nos) :  Zone D Location (Nos) :  Zone D 



ARM STUDY PHASE 2 ARM STUDY PHASE 2 
Isotope injection in hand Isotope injection in hand 

Nos et al, Ann Surg Oncol 2008



ARM STUDY # 2 ARM STUDY # 2 
ISOTOPES ISOTOPES 

• 23 cases : Isotope injection in hand23 cases : Isotope injection in hand

• ARM identification rate: 91%ARM identification rate: 91%

• Almost all cases : Almost all cases : ARM node in DARM node in D

Nos et al, Ann Surg Oncol 2008



ARM NODE IN ZONE D ARM NODE IN ZONE D 



ARM NODE IN ZONE D ARM NODE IN ZONE D 



HYPOTHESIS HYPOTHESIS 
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SN BIOPSY and ARM NODES SN BIOPSY and ARM NODES 

      131 ARM (blue dye) with SNB   131 ARM (blue dye) with SNB   

• 42% blue lymphatics in SN field42% blue lymphatics in SN field

• 3,9% common channels 3,9% common channels draining arm & breastdraining arm & breast

                ARM lymphatics at risk during SNB ARM lymphatics at risk during SNB 
  

Boneti et al, JAmCollSurg 2008



BREAST+ARM LYMPHOGRAPHY BREAST+ARM LYMPHOGRAPHY 

ARM nodes 

Breast nodes 

Spare lateral palpable 
nodes during SN 
biopsy !

Dr K. Kett 



1. Arm SN different from breast nodes1. Arm SN different from breast nodes
        2. Arm SN 2. Arm SN not involved not involved if breast nodes +if breast nodes +

2 HYPOTHESIS2 HYPOTHESIS



SPARING ARM NODES ? SPARING ARM NODES ? 

2 different situations:2 different situations:

1.1. No nodes involved, SN BiopsyNo nodes involved, SN Biopsy

1.1. Positive nodes, Ax Dissection Positive nodes, Ax Dissection 



IF N+, ARE ARM NODESIF N+, ARE ARM NODES
 INVOLVED ?   INVOLVED ?  

     



ARM NODE INVOLMENT ?ARM NODE INVOLMENT ?
Nos 2008Nos 2008

• 23 advanced cases (87% node +ve) : AD 23 advanced cases (87% node +ve) : AD 
• ARM with isotope: 21 identified ( 91% )ARM with isotope: 21 identified ( 91% )

Nos et al, Ann Surg Oncol 2008

• ARM nodes - ve : 18 cases ARM nodes - ve : 18 cases 
• ARM nodes +ve :   3 cases ARM nodes +ve :   3 cases 



N°N° AgeAge TNMTNM SCINTIGRAPHYSCINTIGRAPHY Axillary DissectionAxillary Dissection ARM nodesARM nodes

11 4242 T3N0T3N0 YesYes 1N+/91N+/9 4 N -4 N -

22 4141 T4dN2T4dN2 YesYes 4 N+/ 184 N+/ 18 2 N-2 N-

33 5656 T4b N1T4b N1 YesYes 9 N+/ 119 N+/ 11 1 N+1 N+

44 4040 T2N0T2N0 YesYes 1 N+/131 N+/13 2N-2N-

55 6969 T4N2T4N2 FAILUREFAILURE 7N+/7    7N+/7    //

66 7474 T3N2T3N2 YesYes 10 N+ / 1110 N+ / 11 1N+1N+

77 4949 T2N1T2N1 YesYes 2N+ /92N+ /9 2N-2N-

88 4444 T2N0T2N0 YesYes 1N+ /71N+ /7 1N-1N-

99 4747 T1N0T1N0 YesYes 1N+/ 91N+/ 9 1N-1N-

1010 3636 T2N1T2N1 YesYes 2N+/ 122N+/ 12 3N-3N-

1111 3434   T2N0T2N0 YesYes 8N-8N- 1N-1N-

1212 3434 T3N2T3N2 YesYes 11 N+/ 1111 N+/ 11 2N-2N-

1313 4040 T4d N2T4d N2 YesYes 1 N+ /71 N+ /7 2N-2N-

1414 3838 T2 NT2 N YesYes 7 N+/ 97 N+/ 9 1N-1N-

1515 7777 T2N1T2N1 YesYes 2N+/202N+/20 2N-2N-

1616 4343 T3N1T3N1 YesYes 7N-7N- 1N-1N-

1717 5454 T4dN2T4dN2 YesYes 1N+/91N+/9 1N-1N-

1818 6161 T3N1T3N1 YesYes 10N+/1510N+/15 1N+1N+

1919 3434 T2N2T2N2 YesYes 4N+/104N+/10 2N-2N-

2020 6969 T1N2T1N2 FAILUREFAILURE 2N+/132N+/13 //

2121 4545 T1N2T1N2 YesYes 1N+/91N+/9 1N-1N-

2222 4242 T1N2T1N2 YesYes 4N+/84N+/8 1N-1N-

RESULTS RESULTS 



ARM NODE INVOLVMENT ?ARM NODE INVOLVMENT ?
Ponzone 2009 Ponzone 2009 

• 49 ARM with blue dye49 ARM with blue dye

• Detection rate 55% (27 cases):  Detection rate 55% (27 cases):  Zone DZone D

• 24 cases : ARM nodes not involved24 cases : ARM nodes not involved

• 3 involved : 18 N+/18, 18N+/24, 7N+/ 183 involved : 18 N+/18, 18N+/24, 7N+/ 18

Ponzone et al, JCO 2009



  SPARE ARM NODES IF N+ ? SPARE ARM NODES IF N+ ? 

• Limited data : 2 preliminary studies Limited data : 2 preliminary studies 

                                                      ARM not involved if < 7N+ ARM not involved if < 7N+ 

• French multicentric SENTIBRAS (C. Nos):French multicentric SENTIBRAS (C. Nos):

- N+ patients : ADissectionN+ patients : ADissection

- ARM: isotopeARM: isotope

- ARM nodes involvment rateARM nodes involvment rate
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CONCLUSIONS (1)CONCLUSIONS (1)

• Arm nodes different than breast nodes Arm nodes different than breast nodes 

• Anatomy: « axillary cross »Anatomy: « axillary cross »

• Breast nodes Breast nodes medial : thor. vein medial : thor. vein ((zones A zones A + B)+ B)

• Arm nodes Arm nodes lateral     : lateral     : zones D zones D + C+ C

• Spare lateral nodes during SN biopsy +++ Spare lateral nodes during SN biopsy +++ 



CONCLUSION (2)CONCLUSION (2)

• Isotope ARM : 91 % identificationIsotope ARM : 91 % identification
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CONCLUSION (2)CONCLUSION (2)

• Isotope ARM : 91 % identificationIsotope ARM : 91 % identification

• N+ patients: ARM nodes rarely involved ?N+ patients: ARM nodes rarely involved ?

• Multicentric protocol SENTIBRASMulticentric protocol SENTIBRAS



THE SENTINEL NOSTHE SENTINEL NOS









Search for the first Arm SN  with the gamma probe 



Injection of 0,2 cc of blue dye directly into the node ( needle 
of  30 G)





Search for the first ARM Node:  gamma probe Search for the first ARM Node:  gamma probe 



WHICH NODES ARE WHICH ?WHICH NODES ARE WHICH ?





Parfois, tous les ganglions chauds sont au dessous du 
deuxième perforant (  10 %  des cas ? ) = ECHEC

2 ème 
perforant





HELLO FROM PARIS HELLO FROM PARIS 
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