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Is sentinel lymph node biopsy 
indicated in multicentric  

or multifocal breast cancer?

For a long period of time it has been considered that multicentric/ multifocal breast cancer represents a formal contraindication 
for sentinel node biopsy. However, recent studies have showed that sentinel node biopsy is both accurate and feasible in these 
particular situations. Moreover, performing this technique will minimize the proportion of patients submitted to unnecessary 
complete axillary lymph node dissection. This is a literature review of the most recent studies which evaluated the role of sentinel 
node biopsy in multicentric and multifocal breast cancer patients.
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Introduction
Sentinel lymph node biopsy (SLNB) has become the 

standard of care in the last decades for breast can-
cer patients with clinically negative axilla. The wide 
applications of this method leaded to a significant 
diminish of the rate of un-necessary axillary lymph 
node dissection; in consequence, the morbidity of the 
procedure significantly decreased while the quality of 
life improved(1). However few contraindications have 
been initially stated for SLNB, the most commonly re-
ported being related to breast tumor characteristics or 
axillary status; therefore, prior mastectomy or prior 
excisional breast biopsy, advanced stage tumors (T3 
or T4), prior axillary surgery including prior SLNB, 
palpable adenopathic masses, male breast cancer, mul-
tifocal and multicentric lesions as well as neoadjuvant 
chemotherapy have been considered for a long period 
of time as contraindications for SLNB(2,3). However, 
more recent studies came to demonstrate that cer-
tain criteria represent only relative contraindications, 
in certain cases SLNB being feasible and providing 
for the patient the same benefit of avoiding an un-
necessary complete lymph node dissection and its’ 
secondary comorbidities such as chronic lymphedema 
of the upper limb(4).

Multifocal versus Multicentric  
Breast Cancer

Multifocal breast cancer refers to the presence of two 
or more foci of invasive breast cancer arising in the same 
quadrant while multicentric breast cancer is defined by 
the presence of two or more malignant tumors located in 
different breast quadrants or in the same quadrant but at 
least 5 cm apart(2); the reported incidence of these condi-
tions range between 11% and 16 %(5). The main reason 
for contraindicating SLNB in multicentric or multifocal 
breast cancer relates to the fact that it was considered 

that there is no guarantee that all tumors will drain at 
the level of the same lymph node stations; therefore, 
it was thought that each tumor might have its proper 
lymphatic drainage and its proper sentinel lymph node; 
therefore injecting one tumor will lead to the discovering 
of its SLNB while no information about the lymphatic 
pattern of the other tumors could be achieved(4,6). There-
fore, traditional surgical therapy in cases with multi-
centric/multifocal breast cancer consisted of modified 
radical mastectomy(7). Moreover, most studies regarding 
SLNB excluded multicentric/multifocal breast cancer 
patients considering that SLNB would predispose to a 
higher rate of false negative results in association with 
an inadequate lymph node staging(2,8). 

The Role of SLNB in Multicentric/Multifocal 
Breast Cancer Patients

Once the first anatomy studies reporting the fact that 
practically the whole breast drains through a constant, 
limited number of lymphatics were published, the util-
ity of SLNB in multicentric or multifocal lesions was 
revised. Therefore, it seems that the breast has a deep 
and a superficial lymphatic pattern and a subareolar 
plexus draining to the axillary lymph nodes via one or 
two main lymphatic channels(9,10). 

However, once the observation that one peri-areo-
lar injection is equivalent to a peri-tumoral injection 
in sentinel lymph node identification for uni-centric 
breast cancer raised the hypothesis that a single 
peri-areolar injection could be also enough in order 
to identify the sentinel lymph node for multicentric 
or multifocal lesions(4,6). An interesting study which 
demonstrated the equivalence between peri-areolar 
and peri-tumoral injection was conducted by Tuttle 
and contributors and published in 2002. The authors 
included in their study 159 patients with uni-centric 
breast tumors submitted to SLNB in which 99mTc was 
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injected into the subareolar area while 1% isosulfan 
blue dye was injected in the breast parenchyma; the 
authors observed that in every case at least one ra-
dioactive sentinel lymph node was identified while 
a blue sentinel lymph node was identified in 97% of 
cases. Moreover the blue lymph node was also radioac-
tive in 98% of cases, indicating that the peri-areolar 
injected radioactive compound as well as the blue dye 
(which had been injected in the breast parenchyma) 
drained through the same channels, in the same axil-
lary lymph nodes(11). Therefore probably, a small num-
ber of lymphatics provide the entire drainage of the 
breast parenchyma.

Moreover, the guidelines of the American and Euro-
pean Nuclear Society state that both superficial and deep 
injections are valid and comparable in terms of sentinel 
lymph node identification(12,13). 

Another question that was initially raised in regard 
with SLNB in multicentric or multifocal lesions was 
related to the possibility of identifying all the sentinel 
lymph nodes and to the risk of a higher risk of axillary 
recurrence(4). However, recent studies came to demon-
strate that SLNB is a feasible and accurate technique 
for both multicentric and multifocal breast cancer; 
moreover, the rate of axillary recurrence seems not 
to be significantly modified when compared to uni-
centric breast tumors(7). 

An interesting study conducted on the theme of 
SNLB in multicentric/multifocal breast cancer pa-
tients was conducted by Holwitt and published in 
2008(7). The study included 41 patients with multicen-
tric/multifocal tumors routinely submitted to axillary 
lymph node dissection (e.g. regardless the sentinel 
lymph node status) and 52 patients with the same 
type of tumors who were submitted to axillary lymph 
node dissection only if a positive sentinel lymph node 
was detected; in all cases both radiocolloid and blue 
dye were injected (i.e. while 99Tc radiocolloid was 
injected peri-tumorally in all patients, blue dye was 
injected either peri-tumorally or in the subareolar 
space). Although the two groups were similar in terms 
of clinical, demographic and histopathological char-
acteristics, the incidence of axillary metastases was 
significantly higher among patients who underwent 
systematic axillary lymph node dissection regardless 
the status of SLNB when compared to those submitted 
to axillary lymph node dissection if positive SLNB 
was found (p=0.001). In the meantime, the sensitivity 
and specificity of SLNB among the patients from the 
first group were 93% and 100% respectively while the 
false negative rate was of 7%. Moreover, the sentinel 
lymph node was the only positive lymph node in 43% 
of patients from the first group. Among patients from 
the second group, six out of the 52 cases has positive 
sentinel lymph nodes and were further submitted 
to axillary lymph node dissection; however, after a 
median follow up of 4,8 years, none of the patients 
within the second group did not experience any axil-
lary recurrence(7). 

More recently, Saiz et al. conducted a study on 73 
patients with multifocal breast cancer patients and 16 
multicentric breast cancer patients submitted to SLNB 
and compared their results to the one reported by 
patients with unifocal lesions(14). In all cases peri-are-
olar radiocolloid injection was used. In multicentric/
multifocal lesions a higher percent of extra-axillary 
lymph nodes was observed; in the meantime in the 
first category of patients a significantly higher num-
ber of sentinel lymph nodes was seen when compared 
to unifocal lesions. Another interesting observation 
was the one that in multifocal breast cancer patients 
the rate of sentinel lymph node detection was slightly 
higher than in multicentric lesions while the num-
ber of extra-axillary lymph nodes was slightly lower 
when compared to multicentric breast cancer patients. 
Similarly to Holwitt’s study, no axillary relapse was 
found during the follow up period (of 67.2 months) in 
multicentric or multifocal breast cancer patients(14). 

Another interesting study conducted on this sub-
ject was a multicentric one, conducted in seven Dutch 
hospitals between January 2008 and January 2013(15). 
The authors showed that SLNB in multicentric/multi-
focal lesions can reach a sensitivity and a negative pre-
dictive value of 100% and a false negative rate of 0%. 
In the meantime, after a median follow up period of 23 
months no axillary recurrence was reported. Another 
interesting observation of this study regarded the cor-
relation between the diameter of the primary tumor 
and the positivity rate of SLNB (i.e. higher tumoral 
diameters being associated with positive SLNB)(15). 

Once certain authors demonstrated the feasibility 
and efficacy of SLNB in multicentric or multifocal breast 
cancer patients, other authors focused their attention on 
determining which cases should not be submitted to this 
technique. However, in the study conducted  by Moody 
and contributors in 2012, the authors showed that mul-
ticentric or multifocal tumors previously submitted to 
neoadjuvant chemotherapy or with larger than 5 cm 
tumors SLNB should be formally contraindicated due 
to the higher risk of false negative rates(16). 

Conclusions
SLNB is a safe and effective method which might 

provide a proper axillary evaluation in multicentric or 
multifocal breast cancer patients. Therefore, decreas-
ing the number of un-necessary axillary lymph node 
dissection provides a significantly increase of the 
overall quality of life, diminishing the rate of postop-
erative comorbidities such as upper limb lymphedema. 
In regard to the site of injection, it seems that peri-
areolar injection is able to identify the sentinel lymph 
nodes with a very good accuracy degree. However it 
can be concluded that performing SLNB in multicen-
tric or multifocal lesions does not seem to increase 
the rate of axillary relapse.   n

Conflict of interests: The authors declare no con-
flict of interests.

 Vilcu et al. Is sentinel lymph node biopsy indicated...



Vol. 14 • No. 53 (3/2018)
109

gineco
eu

1. McMasters KM, Tuttle TM, Carlson DJ, Brown CM, Noyes RD, Glaser RL et al. 
Sentinel lymph node biopsy for breast cancer: a suitable alternative to routine 
axillary dissection in multi-institutional practice when optimal technique is 
used. J Clin Oncol. 2000, 18(13), 2560-6.

2. Tousimis E, Van Zee KJ, Fey JV, Hoque LW, Tan LK, Cody HS, III et al. The accuracy 
of sentinel lymph node biopsy in multicentric and multifocal invasive breast 
cancers. J Am CollSurg. 2003, 197(4), 529-35.

3. Kumar R, Jana S, Heiba SI, Dakhel M, Axelrod D, Siegel B et al. Retrospective 
analysis of sentinel node localization in multifocal, multicentric, palpable, or 
nonpalpable breast cancer. J Nucl Med. 2003, 44(1), 7-10.

4. Gentilini O, Trifiro G, Soteldo J, Luini A, Intra M, Galimberti V et al. Sentinel 
lymph node biopsy in multicentric breast cancer. The experience of the 
European Institute of Oncology. Eur J SurgOncol. 2006, 32(5), 507-10.

5. Spillane AJ, Brennan ME. Accuracy of sentinel lymph node biopsy in large and 
multifocal/multicentric breast carcinoma--a systematic review. Eur J Surg Oncol. 
2011, 37(5), 371-85.

6. Coombs NJ, Boyages J. Multifocal and multicentric breast cancer: does each 
focus matter? J Clin Oncol. 2005, 23(30), 7497-502.

7. Holwitt DM, Gillanders WE, Aft RL, Eberlein TJ, Margenthaler JA. Sentinel lymph 
node biopsy in patients with multicentric/multifocal breast cancer: low false-
negative rate and lack of axillary recurrence. Am J Surg. 2008, 196(4), 562-5.

8. Estourgie SH, Nieweg OE, Olmos RA, Rutgers EJ, Kroon BB. Lymphatic drainage 
patterns from the breast. Ann Surg. 2004, 239(2), 232-7.

9. Ferrari A, Dionigi P, Rovera F, Boni L, Limonta G, Garancini S et al. Multifocality 

and multicentricity are not contraindications for sentinel lymph node biopsy in 
breast cancer surgery. World J Surg Oncol. 2006, 4, 79.

10. Kim HJ, Lee JS, Park EH, Choi SL, Lim WS, Chang MA et al. Sentinel node biopsy 
in patients with multiple breast cancer. Breast Cancer Res Treat. 2008, 109(3), 
503-6.

11. Tuttle TM, Colbert M, Christensen R, Ose KJ, Jones T, Wetherille R et al. 
Subareolar injection of 99mTc facilitates sentinel lymph node identification. 
Ann Surg Oncol. 2002, 9(1), 77-81.

12. Noguchi M, Inokuchi M, Zen Y. Complement of peritumoral and subareolar 
injection in breast cancer sentinel lymph node biopsy. J Surg Oncol. 2009, 
100(2), 100-5.

13. Noushi F, Spillane AJ, Uren RF, Cooper R, Allwright S, Snook KL et al. 
High discordance rates between sub-areolar and peri-tumoural breast 
lymphoscintigraphy. Eur J Surg Oncol. 2013; 39(10), 1053-60.

14. Saiz B, Carballo L, Fernandez M, Maldonado C, Pereira C, Alvarez M, Girón S, 
Cerquella C, Secades L, González D, Folgueras L, Delgado A. Sentinel node 
biopsy in patients with multifocal and multicentric breast cancer: A 5-year 
follow-up. Rev Esp Med NuclImagen Mol. 2014, 33(4), 199-204. 

15. van la Parra RF, de Roos WK, Contant CM, Bavelaar-Croon CD, Barneveld PC, 
Bosscha K. A prospective validation study of sentinel lymph node biopsy in 
multicentric breast cancer: SMMaC trial. Eur J Surg Oncol. 2014, 40(10), 1250-5.

16. Moody LC, Wen X, McKnight T, Chao C. Indications for sentinel lymph node 
biopsy in multifocal and multicentric breast cancer. Surgery. 2012, 152(3), 
389-96.

Re
fe

re
nc

es

 Vilcu et al. Is sentinel lymph node biopsy indicated...


