
Figure 2. Axial post Gd SPGR image 
(a) demonstrating a large artifact from 
Mentor CPX3 TE (star) obscuring the 
anterior chest wall and most of the 
remaining breast tissue. The halo of 
signal void (arrow heads) could obscure 
the internal mammary arteries and veins 
and thoracodorsal vessels (arrows). 
Compare with less artifact in Spin Echo 
images (b). 

Breast Tissue Expanders with Magnetic Ports: Clinical Experience at 1.5-Tesla 
Nanda Deepa Thimmappa1, Christina Y Ahn2, Silvina P Dutruel1, Joshua L Levine3, Srikanth Reddy Boddu1, and Martin R Prince1 

1Radiology, Weill Cornell Medical College, New York, NY, United States, 2NY Langone Medical Center, Department of Plastic Surgery, New York, New York, United 
States, 3Department of Plastic Surgery, New York Eye and Ear Infirmary of Mount Sinai, New York, New York, United States 

 
Target audience: Radiologists, MRI technologists, MRI safety officers, Breast surgeons. 

Background and Purpose: Breast tissue expanders (TE) with magnetic ports may be dislodged or damaged by 
MRI and are currently labeled “MR Unsafe” (Figure 1). At our institution, abdomen-pelvis MRI/MRA is 
frequently requested in these patients to map perforator vessels supplying abdominal fat/skin to plan autologous 
breast reconstruction.  Since these tissue expanders will be removed at the time of breast reconstruction, surgeons 
performing these operations feel that the benefit of pre-operative MRA outweighs the risk of any implant migration 
or local tissue damage potentially caused by MRI. In this study we retrospectively review breast tissue expander 
safety for 73 patients who underwent abdominal/pelvic MR. 

Methods: From July 2012 to May 2014 abdomen/pelvis MRA was performed at 1.5T in 73 patients, total of 116 
tissue expanders with magnetic ports labeled “MR Unsafe”. 30 patients had unilateral and 43 patients had bilateral 
expanders (Table 1). Patients were monitored during MR for tissue expander related symptoms and the chest wall 
tissues adjacent to the tissue expander was examined for injury at the time of tissue expander removal for breast 
reconstruction. T2-weighted fast spin echo, steady state free precession and gadolinium enhanced spoiled gradient 
echo (SPGR) sequences were assessed for image artifacts.  

Results: No patient had tissue expander or magnetic port 
migration during the MR exam and none reported pain during 
scanning. Skin over the tissue expander was not hot on 
palpation following MRA. Average SAR recorded on the MRI 
scanner for these 73 patients was 1.9+ 0.28 W/kg.  These SAR 
values are well below the SARs used for in vitro testing in 
prior reports (1, 2, 3), which was as high as 2.3 W/kg. Artifacts 
were substantial in the vicinity of the tissue expander (Figure 
2) and may impair the diagnostic use of MRI. These artifacts 
were less conspicuous on spin echo and Dixon fat water 
separation sequences (Figure 3). The most inferior border the 
signal loss was on an average 7.7+4.3 cm above the umbilicus. 
In the field of view required for deep inferior epigastric 
perforator flap mapping (DIEP, n=63): 3 cm above umbilicus 
down to pubic symphysis (Figure 3), no artifacts were seen in 
the anterior abdominal wall in 59 patients. In 4 patients, 
artifacts were present in the region of interest but did not 
preclude identification of suitable perforators. Upon 
tissue expander removal (n=71), the surgeons reported 

no evidence of tissue damage and there were no operative complications at those sites of breast 
reconstruction. Autologous breast reconstruction was successful in all 71 patients with no surgical 
complications.  The remaining 2 patients are awaiting breast reconstruction surgery. 

Conclusion: MRI/MRA of the abdomen and pelvis in patients with certain breast tissue expanders that have 
magnetic ports and are currently labeled “MR Unsafe” can actually be performed safely at 1.5-T. The device 
is not adversely affected by the static magnetic field. MRI-related heating was not significant; hence, the 

possibility of burning of 
surrounding tissue is unlikely 
but MRI artifacts were 
substantial in the immediate 
vicinity of the TE. 

Discussion: MRA mapping 
of perforator vessels for 
autologous flap breast 
reconstruction has improved 
outcomes and reduced 
operating room times. 
However, in our practice, 
approximately 20% of the patients referred for perforator MRA have tissue expanders with a magnetic port, which are presently labeled “MR 
Unsafe”. Normally this labeling would preclude access to MRI exams. However these data from 73 patients show that the risk/benefit ratio supports 
safe use of abdominal/pelvic MRA in these patients. 
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Fig 1. Schematic of a TE with 
magnetic injection port. 

Table 1 

Figure 3. Axial post contrast high resolution LAVA (SPGR) sequence 13 cm above the umbilicus (a) and just below the umbilicus 
(c) in the same patient. There is inhomogeneity of the fat saturation in c (arrow heads). The perforator course and their 
intramuscular course are clearly visualized (arrows). Axial LAVA flex sequences using 2 part Dixon fat water separation at the 
same level has more homogeneous fat suppression (b, d). 
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