
Case Report

Introduction

A sentinel lymph node biopsy (SLNB) is a procedure during which the sentinel lymph node, which is the main drainage pathway, is 
identified, excised, and evaluated histopathologically to detect cancer cells. A negative SLNB result suggests that cancer cells have not 
developed the ability to spread to nearby lymph nodes or other organs. Sentinel lymph node biopsy (SLNB) is a feasible and reliable 
method for staging the axilla before breast cancer surgery (1-6). The conventional method is with radiotracer 99mtc using blue dye. In the 
latest years a new method for detecting sentinel node called iron oxide particle technique (“SentiMag® technique”), has been developed 
as an alternative to the radiotracer. In this new method a liquid which contains iron oxide particles is injected subareolarly. The liquid 
dissolves in the breast towards the axilla by manual massage. Later, a probe is used to detect iron oxide particles with ferromagnetic effect. 
Prospective clinical studies like “The Central-European SentiMag study” and meta analyses of earlier studies showed that magnetic SLNB 
method can be performed easily, safely and is a promising alternative to the radioactive method. (7-10). By time these iron oxide particles 
disseminate and are cleared through the lymphatics. However, we know that in some cases they might stay in the breast tissue for years 
and reduce imaging quality and sensitivity by causing artefacts (7, 8). Our aim in this case study is to discuss those imaging artefacts and 
help radiologists be aware of them.

Case Presentation

We present a 41-year-old female patient who had breast conserving surgery for biopsy proven medullary cancer a year ago. Informed 
consent was taken from the patient. She had a 7x3 mm sized palpable right breast mass. Although being palpable, it was occult on mam-
mography (Figure 1a). The lesion was detected by sonography. On sonography a hypoechoic lesion with well-defined borders was found 
and classified as category 3 by Breast Imaging Reporting and Data System (BI-RADS) (Figure 1b). However, the patient insisted on biopsy 
and histopathological diagnosis revealed the medullary cancer. A breast conserving surgery was performed on right breast. 12 months later 
the patient was referred to mammography unit for routine follow up. On mammography, a spiculated de novo lesion that was denser than 
the radiographically dense breast parenchyma was identified on right upper breast (Figure 2a). The lesion was first thought to be compat-
ible with recurrence. A new primary was also considered since the previous lesion was occult on mammography. We could not identify 
the new lesion on sonography. Magnetic Resonance images were obtained to delineate the whole breast. On MRI, a marked magnetic 
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susceptibility artefact obscuring the central part of the breast was seen. 
These areas were attributed to previous iron oxide particles which were 
injected for SLN detection (Figure 2b, c) (SentiMag® technique).

Discussion and Conclusion

Iron oxide technique is a new, promising safe and effective method 
used as an alternative to radiotracer method for sentinel lymph node 
detection (1-6). Large metanalyses such as Nordic SentiMag trial and 
The Central-European SentiMag study have shown their efficacy and 

safety (7-8). The Central-European SentiMag study found that more 
pathologically positive SLNs were found with the SentiMag technique 
compared to the radiotracer method (7). However, the artefact caused 
by iron oxide particles and its effect on the quality of follow up imaging 
have not been discussed in these trials. Although a couple of previous 
studies (11-13) have shown the susceptibility artefacts caused by iron 
oxide particles on MRI, the appearance of these particles on mam-
mography which is the first line modality used during the follow ups 
after breast conserving surgery have not been previously discussed. To 

Figure 1. a, b. Right MLO Mammography images. No mass is seen (a). A hypoechoic lesion with well-defined borders is seen on sonography 
compatible with BI-RADS 3 lesion (b)

a b

Figure 2. a-c. Postop mammography. Right MLO images. A spiculated density is seen on the right upper breast (a). Postop MRI. Axial and 
sagittal T2 weighted TSE, non-fat saturated image. A prominent susceptibility artefact is obscuring the right breast (b, c)
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our knowledge, this is the first case study to demonstrate the iron oxide 
particles on mammography. Knowing the appearance of iron deposits 
on MRI and especially mammography is essential. In our case, the iron 
deposits were highly dense and denser than the breast parenchyma on 
mammography but interestingly occult on sonography. The density 
depends on the amount of particles accumulated; hence it might not 
be so dramatic in all cases. Iron oxide particles cause significant mag-
netic susceptibility as they are paramagnetic. On MRI, susceptibility 
artefact is seen as loss of signal which is called as “signal void” and they 
cause spatial distortion. The area effected by artefact is usually much 
larger than the size of the object causing the artefact so even a tiny 
amount of ferromagnetic material occult on x-ray or sonography can 
lower image quality on MRI. In the case study by Karakatsanis et al. 
(13), a patient with a history of iron oxide injection was discussed. In 
their case, unlike ours, no artefact was seen on the follow up mammo-
gram. However, susceptibility artefacts were observed on the follow up 
MRI. On post contrast MR images, a new tumour was seen adjacent 
to artefacts. In our case the artefact on MRI was so evident in all se-
quences that it was impossible to detect a new lesion. Besides artefacts, 
staining the skin on the injected area (14) which is usually temporary 
is another limitation of these particles. Interestingly no staining was 
observed in our case. 

We believe lowering the doses of these particles might be a solution for 
these undesirable side effects. An ongoing trial (Senti-Dose, https://
doi.org/10.1186/ISRCTN11156955) is currently investigating the ef-
fect of lower doses.

In conclusion, the artefacts caused by iron deposits might be a prob-
lem in the long run. Reducing the amount of the injected material or 
changing the technique of massage for dissolving the particles might 
be a solution. As radiologists, we have to be alert for these kind of side 
artefacts. When we deal with a new density on follow ups of breast 
cancer on mammography, we have to question the method used for 
SLNB to avoid unnecessary biopsies and more importantly, to reduce 
the patient’s anxiety. Knowing the patient’s history and the method 
used for SLN detection guide us to consider this differential diagnosis.

Informed Consent: Written informed consent was obtained from patient who 
participated in this study. 

Peer-review: Externally peer-reviewed. 

Author Contributions: Concept - L.Ç.; Design - G.A.; Supervision - L.Ç.; 
Data Collection and/or Processing - G.A.; Analysis and/or Interpretation - 
L.Ç., GA.; Literature Search - G.A.; Writing Manuscript - G.A.; Critical Re-
view - L.Ç.

Conflict of Interest: The authors have no conflicts of interest to declare.

Financial Disclosure: The authors declared that this study has received no fi-
nancial support.

References

1. Veronesi U, Paganelli G, Viale G, Luini A, Zurrida S, Galimberti V, Intra 
M, Veronesi P, Robertson C, Maisonneuve P, Renne G, De Cicco C, De 
Lucia F, Gennari R. A randomized comparison of sentinel-node biopsy 
with routine axillary dissection in breast cancer. N Engl J Med 2003; 349: 
546-553. (PMID: 12904519) [CrossRef]

2. Mansel RE, Fallowfield L, Kissin M, Goyal A, Newcombe RG, Dixon JM, 
Yiangou C, Horgan K, Bundred N, Monypenny I, England D, Sibbering 

M, Abdullah TI, Barr L, Chetty U, Sinnett DH, Fleissig A, Clarke D, Ell 
PJ. Randomized multicenter trial of sentinel node biopsy versus standard 
axillary treatment in operable breast cancer: the ALMANAC Trial. J Natl 
Cancer Inst 2006; 98: 599-609. (PMID: 16670385) [CrossRef]

3. Zavagno G, De Salvo GL, Scalco G, Bozza F, Barutta L, Del Bianco P, Re-
nier M, Racano C, Carraro P, Nitti D; GIVOM Trialists. A Randomized 
clinical trial on sentinel lymph node biopsy versus axillary lymph node 
dissection in breast cancer: results of the Sentinella/GIVOM trial. Ann 
Surg 2008; 247: 207-213. (PMID: 18216523) [CrossRef]

4. Gill G SNAC Trial Group of the Royal Australasian College of Surgeons 
(RACS), NHMRC Clinical Trials Centre. Sentinel-lymph-node-based 
management or routine axillary clearance? One-year outcomes of sentinel 
node biopsy versus axillary clearance (SNAC): a randomized controlled 
surgical trial. Ann Surg Oncol 2009; 16: 266-275. (PMID: 19050973) 
[CrossRef]

5. Krag DN, Anderson SJ, Julian TB, Brown AM, Harlow SP, Ashikaga T, 
Weaver DL, Miller BJ, Jalovec LM, Frazier TG, Noyes RD, Robidoux A, 
Scarth HM, Mammolito DM, McCready DR, Mamounas EP, Costanti-
no JP, Wolmark N; National Surgical Adjuvant Breast and Bowel Project. 
Technical outcomes of sentinel-lymph-node resection and conventional 
axillary-lymph-node dissection in patients with clinically node-negative 
breast cancer: results from the NSABP B-32 randomised phase III trial. 
Lancet Oncol 2007; 8: 881-888. (PMID: 17851130) [CrossRef]

6. Canavese G, Catturich A, Vecchio C, Tomei D, Gipponi M, Villa G, 
Carli F, Bruzzi P, Dozin B. Sentinel node biopsy compared with complete 
axillary dissection for staging early breast cancer with clinically negative 
lymph nodes: results of randomized trial. Ann Oncol 2009; 20: 1001-
1007. (PMID: 19174453) [CrossRef]

7. Thill M, Kurylcio A, Welter R, van Haasteren V, Grosse B, Berclaz G, 
Polkowski W, Hauser N. The Central-European SentiMag study: sentinel 
lymph node biopsy with superparamagnetic iron oxide (SPIO) vs radio-
isotope. Breast 2014; 23: 175-179. (PMID: 24484967) [CrossRef]

8. Karakatsanis A, Christiansen PM, Fischer L, Hedin C, Pistioli L, Sund 
M, Rasmussen NR, Jørnsgård H, Tegnelius D, Eriksson S, Daskalakis K, 
Wärnberg F, Markopoulos CJ, Bergkvist L. The Nordic SentiMag trial: a 
comparison of super paramagnetic iron oxide (SPIO) nanoparticles versus 
Tc99 and patent blue in the detection of sentinel node (SN) in patients 
with breast cancer and a meta-analysis of earlier studies. Breast Cancer Res 
Treat2016; 157: 281-294. (PMID: 27117158) [CrossRef]

9. Teshome M, Wei C, Hunt KK, Thompson A, Rodriguez K, Mittendorf 
EA. Use of a Magnetic Tracer for Sentinel Lymph Node Detection in 
Early-Stage Breast Cancer Patients: A Meta-analysis. Ann Surg Oncol 
2016; 23: 1508-1514. (PMID: 26893221) [CrossRef]

10. Ghilli M, Carretta E, Di Filippo F, Battaglia C, Fustaino L, Galanou I, Di 
Filippo S, Rucci P, Fantini MP, Roncella M. The superparamagnetic iron 
oxide tracer: a valid alternative in sentinel node biopsy for breast cancer 
treatment. Eur J Cancer Care 2017; 26. (PMID: 26365441) [CrossRef]

11. Huizing E, Anninga B, Young P, Monypenny I, Hall-Craggs M, Douek 
M. Analysis of void artefacts in post-operative breast MRI due to residual 
SPIO after magnetic SLNB in SentiMAG Trial participants. Eur J Surg 
Oncol 2015; 41: S18. [CrossRef]

12. Krischer B, Forte S, Niemann T, Kubik-Huch RA, Leo C. Feasibility of 
breast MRI after sentinel procedure for breast cancer with superparamag-
netic tracers. Eur J Surg Oncol 2018; 44: 74-79. (PMID: 29217399) 
[CrossRef]

13. Karakatsanis A, Obondo C, Abdsaleh S, Hersi AF, Eriksson S, Wärnberg 
F. Optimisation of breast MRI compatibility after sentinel node biopsy 
with paramagnetic tracers. Eur J Surg Oncol 2018; 44: 731-732. (PMID: 
29478740) [CrossRef]

14. Karakatsanis A, Daskalakis K, Stålberg P, Olofsson H, Andersson Y, Eriks-
son S, Bergkvist L, Wärnberg F. Superparamagnetic iron oxide nanopar-
ticles as the sole method for sentinel node biopsy detection in patients 
with breast cancer. Br J Surg 2017; 104: 1675-1685. (PMID: 28877348) 
[CrossRef]

202

Eur J Breast Health 2019; 15(3): 200-202

https://doi.org/10.1056/NEJMoa012782
https://doi.org/10.1093/jnci/djj158
https://doi.org/10.1097/SLA.0b013e31812e6a73
https://doi.org/10.1245/s10434-008-0229-z
https://doi.org/10.1016/S1470-2045(07)70278-4
https://doi.org/10.1093/annonc/mdn746
https://doi.org/10.1016/j.breast.2014.01.004
https://doi.org/10.1007/s10549-016-3809-9
https://doi.org/10.1245/s10434-016-5135-1
https://doi.org/10.1111/ecc.12385
https://doi.org/10.1016/j.ejso.2015.03.005
https://doi.org/10.1016/j.ejso.2017.11.016
https://doi.org/10.1016/j.ejso.2018.01.241
https://doi.org/10.1002/bjs.1060



