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Fig. 1-1. Axial TIWI (a) and T2WI (b) of bilateral breasts show multiple nodules with variable signal intensities. Dynamic T1 weighted im-
ages at 2-min delay (c) and 6-min delay (d) accompanied by subtraction images at 2-min delay (e) and 6-min delay (f) show multiple well-
defined nodules without evidence of contrast enhancement.
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Fig. 1-2. Craniocaudal views of right (a) and left (b) breasts and mediolateral oblique views of right (c) and left (d) breasts reveal multiple
variable-sized, well-defined and dense nodular densities in the both breasts with parenchymal distortion.
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Table 1. The Duration Between Interstitial Injection Mammoplasty and MR Examinations Correlated with the Materials of Injection

~1y* 1~-5Y 5~10Y 10~20Y 20Y~ UK* Total
Paraffin 0 0 2 4 4 0 10
Silicone 1 2 1 2 2 2 10
Collagen 1 3 2 0 0 0 6
UK 0 3 1 3 5 23 35
Total 2 8 6 9 11 25 61
*Y :year

** JK:Unknown

Table 2. Abnormal Findings in Background of Interstitial Injection Granulomas on Breast MRI

CaseNo. Age MRfindings Pathology Follow UP MR
1 55  Early enhancement and delayed washout pattern IDC* on mastectomy None
2 42  Early enhancement and delayed washout pattern IDC on mastectomy None
3 68  Early enhancement with delayed plateau pattern None None
4 34  Early enhancement and delayed plateau pattern Benign lesion on PCNA None
5 50  Several benign-looking nodules with delayed washout None No changes
6 58  Architectural distortion with delayed enhancement None None
7 49  Architectural distortion with progressive enhancement None None
8 52  Centrifugal enhancement on delayed phase High risk proliferative lesion on PCNA** None
9 55  Progressive enhancement Benign lesion on PCNA None
10 39  Slow continuous enhancement pattern None None
11 45 Slow continuous enhancement pattern None None
12 39  Slow continuous enhancement pattern None None
13 54  Focal enhancing area suggested as glandular tissue None None

*|DC : Invasive ductal carcinoma
** PCNA : percutaneous needle aspiration
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Fig. 1-3. Transverse (a) and longitudinal
(b) views of right breast and left one (c
and d, respectively) show severe posteri-
or acoustic shadowing resulting poor vi-
sualization of breast parenchyma.
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Fig. 2. Axial fat suppressed T1WI (a) and T2WI (b) of bilateral breasts show multiple nodules with hypointensity on TIWI and hyperintensi-
ty on T2WI (gray arrows) and an irregularly-shaped lesion of hyperintensity on T1WI and hypointensity on T2WI (white arrow). Dynamic T1
weighted images at 2-min delay (c) and 6-min delay (d) accompanied by subtraction images at 2-min delay (e) and 6-min delay (f) show
multiple well-defined nodules without enhancement (gray arrows) and slight persistent enhancing lesion in left breast (white arrow).
Enhanced T1WI with fat suppression (g) reveals a round nodule in right breast (gray arrow) and an irregular hyperintense lesion in left
breast (white arrow). Kinetic curves (h) of above two lesions show different pattern. The gray curve shows non-enhancing lesion of right
breast, suggesting injection granuloma, but the white curve shows persistent enhancing lesion in left breast, suggesting fibrosis or other
benign lesion.
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Fig. 3-1. Craniocaudal views of right (a) and left (b) breasts reveal multiple radiopaque nodular & reticular densities in bilateral breasts with
parenchymal distortion. The evaluation of breast parenchyma is impossible. Mediolateral oblique views of right (c) and left (d) breasts re-
veal multiple radiopaque nodular & reticular densities in bilateral breasts with parenchymal distortion. The evaluation of breast parenchyma
is impossible. Right axillary lymph nodes are enlarged with obliteration of fatty hilum (arrows).

. Fig. 3-2. It is impossible to evaluation of
a palpable nodule at 11:30 o’ clock direc-
tion of right breast on transverse (a) and
longitudinal (b) scans due to posterior
acoustic shadowing. An enlarged lymph
node at right axillary area (c) suggests
metastatic lymphadenopathy (arrows).
Left breast (d) also shows severe poste-
rior acoustic shadowing.
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Fig. 3-3. Axial T1IWI (a, b) and T2WI (c, d) of right breast show an irregularly-shaped mass (arrow heads) in upper outer quadrant.
Dynamic T1 weighted images at every-minute delay (e) accompanied by corresponding subtraction images (f) and MR kinetic curve (g) re-
veal that the irregularly-shaped lesion in right breast shows early enhancement and delayed washout.

a

Fig. 3-4. a. Multiple variable-sized vacuoles (right portion of the field) adjacent to normal fatty parenchyma (left portion of the field).
(Hematoxylin-Eosin stain, x 40) b. Infiltrating ductal carcinoma to fibrous parenchyma including vacuoles. (Hematoxylin-Eosin stain, x
100)
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Fig. 4. Axial fat suppressed T1WI (a) and T2WI (b) of bilateral breasts show fibrotic lesions with architectural distortion in deep central por-
tion of bilateral breasts (arrows). Dynamic T1 weighted images at 2-min delay (c) and 6-min delay (d) accompanied by subtraction images
at 2-min delay (e) and 6-min delay (f). A focal architectural distortion (arrow) shows gradual contrast enhancement. Enhanced T1WI with
fat suppression (g) reveals a focal architectural distortion in right breast (arrow) and it shows bizarre but gradual enhancement on kinetic
curve (h), suggesting benign lesion.
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Purpose: To investigate the usefulness of breast MRI in the evaluation of interstitial injection granulomas and
ability to differentiate the cancer from the granulomas in the augmented breast with interstitial injection.

Materials and Methods: From Jan 1997 through Feb 2006, sixty-seven breast MRI were performed in 61
women with history of interstitial injection. Fifty-six patients previously performed mammographies or
breast ultrasonographies before MRI, but breast parenchyma could not be clearly visualized. Breast MRI
protocol included axial T1, T2 weighted images and dynamic contrast-enhanced T1 weighted images.

Results: The interstitial injection granulomas showed low signal intensity on T1 weighted images and variable
signal intensities on T2 weighted images. Thirteen patients had abnormal lesions in background of inter-
stitial injection granulomas. Ten ones showed centrifugally enhancing lesions or no enhancing lesions,
and four of these lesions revealed no interval changes on follow-up images or benign cytologies. The
malignant lesions were found in three patients and demonstrated strong early enhancement and delayed
wash-out on dynamic study. Two of them were confirmed to invasive ductal carcinomas and the other
one was lost during follow-up.

Conclusion: Breast MRI is superior to ultrasonography and mammography in evaluation of breast parenchy-
mal detail in background interstitial injection granulomas. With post-contrast dynamic sequences, breast
MRI is successful in identifying the tumor from in background of interstitial injection granulomas.
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