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T hee introduction of lymphatic mapping and sentinel node biopsy in the 
managementt of breast cancer has refined axillary lymph node staging.1-2 

Lymphh node positive patients who may benefit from axillary clearance can 
noww be identified. Lymph node negative patients can be spared an 

unnecessaryy lymph node dissection.3 The axilla is the generally recognised site of 
lymphh node metastases from breast cancer, however, this is not where all lymph node 
metastasess are located. In 1779, the Dutch anatomist and surgeon Petrus Camper 
describedd that breast cancer may drain to lymph nodes along the internal mammary 
artery.44 In 1952, Margottini introduced the extended radical mastectomy to remove 
thesee lymph nodes.5 Removal of portions of the first three ribs and the sternum is an 
integrall  part of this extensive operation. It has never been shown that this approach 
improvess survival rates.6 Extended radical mastectomy was abandoned and surgical 
treatmentt of breast cancer steadily became more conservative. 

Thee introduction of lymphatic mapping revived the surgical interest in internal 
mammaryy lymph nodes.7-8 Lymphoscintigraphy can visualise these nodes. Their 
removall  and histological evaluation may identify metastatic disease in otherwise 
node-negativee patients and thus improve staging. Whether this should have 
therapeuticc implications is controversial. We present two cases to illustrate these 
points. . 

Casee one 

AA 58-year old woman was referred to our hospital with a lower-outer quadrant 
lesionn of the left breast, detected at a mass screening program. The medical history 
wass unremarkable. Physical examination revealed no palpable lesion either in the 
breastt or in the axilla. The ultrasonography identified a 4 mm lesion with malignant 
characteristics.. Ultrasound-guided fine needle aspiration cytology showed 
adenocarcinoma.. The clinical diagnosis was TiNoMo breast cancer and the decision 
wass made to perform breast conserving treatment and a sentinel node procedure. 
Preoperativee lymphoscintigraphy was carried out after ultrasound-guided injection 
off  99.5 MBq 99mTechnetium-nanocoIloid (Nanocoll, Amersham Cygne, Eindhoven, 
thee Netherlands) in 0.2 ml into the tumour. Dynamic imaging was followed by static 
imagingg at 15 minutes, 2 hours and 4 hours post-injection with a dual-head gamma 
cameraa (ADAC Vertex, Milpitas, California, USA). The images at 15 minutes showed 
noo lymphatic drainage. Two left axillary sentinel nodes were seen after two and four 
hourss (figure 1). There was also drainage to the left internal mammary chain where 
twoo sentinel lymph nodes were visualised. The nuclear medicine physician marked 
thee location of the sentinel nodes on the skin. 

Thee operation was performed on the subsequent day. Before the incision, 1.3 ml 
patentt blue dye (Laboratoire Guerbet, Aulnay-Sous-Bois, France) was injected into 
thee tumour through a catheter that had been inserted under ultrasound guidance. 
Twoo axillary sentinel nodes were identified using the gamma ray detection probe 
(Neoprobee 2000, Johnson & Johnson Medical, Hamburg, Germany) and harvested. 
Onee of these nodes was blue. Frozen section analysis showed no tumour cells. 
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Figuree 1. Anterior and lateral view, four 
hourss after intratumoural injection (T) of 
"Tc-nanocolloid.. Two sentinel nodes 
weree depicted in the left axilla and two 
moree in the parasternal region. 

Thee location of a sentinel node in the third intercostal space was identified through 
thee intact skin using the probe. A transverse incision was made. The pectoral muscle 
fibress were split and the intercostal muscles were divided to reveal the pleura. No 
bluee dye was seen but the probe pointed out a small sentinel node adjacent to the 
internall  mammary artery. The node was harvested. The other internal mammary 
sentinell  node was not pursued. A wide local excision of the primary tumour was 
performed. . 
Pathologicall  evaluation showed a well-differentiated 0.8 cm invasive ductal 
carcinomaa with estrogen receptors. Serial-sections of the axillary sentinel nodes with 
hematoxylin-eosinn staining and immunohistochemical staining (CAM 5.2, Becton 
Dickinson,, San Jose, CA, USA) confirmed the negative result of the frozen section 
investigation.. However, the internal mammary sentinel node contained tumour 
depositt with a diameter of 2 mm. 
Thee stage was pTibN3Mo breast cancer. The patient received adjuvant fractional 
radiotherapyy to the left breast. She also was given radiotherapy to the left internal 
mammaryy chain. Adjuvant hormone treatment was also given. She was without 
evidencee of disease eleven months later. 

Casee two 

AA 35-year old woman was referred to undergo breast-conserving treatment with 
sentinell  node biopsy for a left breast cancer in the upper-inner quadrant. 
Lymphoscintigraphyy showed an internal mammary sentinel node at four hours and 
noo drainage to the axilla (Figure 2). The operation was performed the next day. A 
dosee of 1 ml of patent blue dye was administered into the primary tumour. The 
axillaa was explored but no 'hot' or blue node was found. No suspicious nodes were 
palpatedd in the open wound. Subsequently, the third intercostal space was opened. 
AA blue lymphatic vessel was visualised but could not be traced. Three 'hot' lymph 
nodess measuring 4, 7 and 10 mm were harvested. Two of the sentinel lymph nodes 
weree free of disease, however, the third sentinel node did contain a tumour deposit. 
Althoughh this was the largest node, it was the node that was the least radioactive. 
Thee primary tumour was a 2.5 cm poorly differentiated lesion with lymphangio-
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invasion,, with a mitotic index of 36 per ten high-power fields and without hormone 
receptors.. It was removed with a 2 mm minimum margin. 

Figuree 2. Anterior view, four hours after 
intratumourall injection (T) of "mTc-nanocolloid. 
Thee images show an internal mammary 
sentinell node and a second-tier node. There is 
noo drainage to the axilla. 

Postoperatively,, she was given radiotherapy to the breast, to the ipsilateral axilla 
andd the parasternal region. She also received adjuvant chemotherapy. She was 
diagnosedd with a chest wall recurrence and lung metastases fifteen months later. A 
CTT scan at that time showed an enlarged internal mammary lymph node. 

Discussion n 

Thesee two cases demonstrate that internal mammary sentinel node biopsy may have 
ann impact on the management of patients with breast cancer. The first patient was 
upstagedd from stage I to stage IIIB . The second patient was upstaged from stage IIA 
too stage IIIB . 
Thee incidence of internal mammary lymph node metastases has been quoted to be 6 
too 9% in axillary node-negative patients and 28-52% in axillary node-positive 
patients.99 Clinical symptoms of internal mammary lymph node metastases are rarely 
describedd although they can be mistaken for a local recurrence or may pass 
unnoticedd because of their location inside the chest wall. Treatment of these nodes is 
subjectt of debate.9 Impact of elective radiotherapy to the internal mammary chain on 
survivall  has never been convincingly shown. Ongoing randomised studies in 
Europee and in Canada wil l provide more data about this topic. The alternative 
treatmentt option is elective dissection of internal mammary nodes. Lacour and 
Meierr performed randomised studies of extended radical mastectomy versus radical 
mastectomyy and showed no survival difference.610 However, Lacour showed a five-
yearr survival benefit in a subgroup of patients with both an inner quadrant primary 
lesionn and a tumour positive axilla: 71% with extended radical mastectomy and 52% 
withh radical mastectomy.11 Meier found a ten-year survival benefit in patients with 
ann inner quadrant or central primary lesion: 86% with extended radical mastectomy 
andd 60% with radical mastectomy.10 
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Thee primary lesion site and the tumour-status of the axilla have a limited predictive 
valuee for the presence of internal mammary lymph node metastases. With the 
introductionn of lymphatic mapping for breast cancer, patients with lymphatic 
drainagee from a primary tumour to internal mammary nodes can be identified using 
lymphoscintigraphy.. Biopsy of these sentinel nodes can provide relevant 
information:: it allows one to identify patients who indeed have metastatic disease in 
thatt regional lymphatic basin with minimal morbidity. Surgical treatment of internal 
mammaryy lymph node metastases seems excessive in this era of conservative 
surgicall  treatment of breast cancer but radiotherapy could be considered. Common 
sensee suggests that radiotherapy is of no value in case of a tumour-free internal 
mammaryy sentinel node, even in the presence of a large primary tumour in an inner 
quadrantt with axillary node metastases. 
Whatt about patients who do have metastatic disease in an internal mammary 
sentinell  node? A tumour-positive internal mammary lymph node and a tumour-
positivee axillary lymph node carry a similar prognosis.12 For this reason, such 
patientss seem to be suitable candidates for radiotherapy and adjuvant systemic 
treatment.. Incorporating the tumour-status of sentinel nodes outside the axilla in the 
managementt may lead to better patient selection for such treatments and improved 
regionall  control and survival. 
Resultt from lymphatic mapping and sentinel node biopsy may have repercussions 
forr the TNM staging system. For instance, until now, the situation has been that a 
metastasiss in an internal mammary lymph node is classified as N3 because it is 
detectedd at an advanced stage and thus carries a poor prognosis. However, a 
metastasiss in an internal mammary sentinel node is detected at an early stage. 
Especiallyy if such patients do not have axillary involvement, the prognosis is 
probablyy not much worse than is true for an involved sentinel node in the axilla, 
whichh is classified as Ni. 
Inn conclusion, the goals of lymphatic mapping in breast cancer extend beyond axilla-
conservingg surgery. More accurate staging is another option. This may have 
therapeuticc implications and suggests the need for an update of the TNM staging 
system. . 

References s 

1.. Giuliano AE, Kirgan DM, Guenther JM, Morton DL. Lymphatic mapping and sentinel 
lymphadenectomyy for breast cancer. Ann Surg 1994;220:391-8. 

2.. Kapteijn BAE, Nieweg OE, Peterse JL, et al. Identification and biopsy of the sentinel lymph node 
inn breast cancer. Eur J Surg Oncol 1998;24:427-30. 

3.. Giuliano AE, Haigh PI, Brennan MB, et al. Prospective observational study of sentinel 
lymphadenectomyy without further axillary dissection in patients with sentinel node-negative 
breastt cancer. J Clin Oncol 2000;18:2553-9. 

4.. Camper P. Over den waren aart der kankervorming en over een zeer zakelijk en onfeilbaar teken 
vann onherstelbaaren borstkanker. Geneeskd Nat Huishoudkd Kabinet 1779;2:193-208. 

5.. Margottini M. Recent developments in the surgical treatment of breast carcinoma. Acta Unio Int 
Contraa Cancrum 1952;10:176-8. 



1522 _ Chapter XVI 

6.. Lacour J, Le MG, Caceres E, et al. Radical mastectomy versus radical mastectomy plus internal 
mammaryy dissection. Ten year results of an international cooperative trial in breast cancer. 
Cancerr 1983;51:1941-3. 

7.. Jansen L, Doting MHE, Rutgers EJT, et al. Clinical relevance of sentinel nodes outside the axilla 
inn patients with breast cancer. Br J Surg 2000;87:920-25. 

8.. Van der Ent FWC, Kengen RAM, Van der Pol HAG, Hoofwijk AGM. Sentinel node biopsy in 70 
unselectedd patients with breast cancer: increased faesibility by using 10mCi radiocolloid in 
combinationn with a blue dye tracer. Eur J Surg Oncol 1999;25:24-9. 

9.. Freedman GM, Fowble BL, Nicolaou N, et al. Should internal mammary lymph nodes in breast 
cancerr be a target for the radiation oncologist? Int J Radiation Oncology Biol Phys 2000;46:805-
14. . 

10.. Meier P, Ferguson DJ, Karrison T. A controlled trial of extended radical versus radical 
mastectomy.. Ten-year results. Cancer 1989;63:188-95. 

11.. Lacour J, Bucalossi P, Caceres E, et al. Radical mastectomy versus radical mastectomy plus 
internall mammary dissection. Five-year results of an international cooperative study. Cancer 
1976;37:206-14. . 

12.. Veronesi U, Cascinelli N, Bufalino R, et al. Risk of internal mammary lymph node metastases 
andd its relevance on prognosis of breast cancer patients. Ann Surg 1983;198:681-4. 


