American Journal of Roentgenology 1999.173:929-932.

Original Report

P. L. Khong'
L.W.C. Ho

J. H. M. Chan
L.L.Y. Leong

Received December 29, 1998; accepted after revision
April 13, 1999.

' All authors: Department of Diagnostic Radiology,
Queen Mary Hospital, 102 Pokfulam Rd.,

Hong Kong, China. address correspondence to

P. L Khong.

AJR 1999;173:929-932
0361-803X/99/1734-929
© American Roentgen Ray Society

AJR:173, October 1999

MR Imaging of Breast Paraffinomas

OBJECTIVE. Our objective is to present the MR appearance of breast paraffinoma, a late
complication of breast augmentation by liquid paraffin wax, and to correlate this appearance
with the histopathologic findings that were available for three of the 11 breasts we studied.

CONCLUSION. Breast paraffinomas have a characteristic MR appearance that correlates
well with histopathologic findings. With MR imaging, we were able to visualize the location
and extent of the paraffinoma, best seen on the fat-suppression sequence, and to evaluate the sur-

rounding fibroglandular breast tissue.

araffinomas develop as a late com-

P plication of breast augmentation

by direct injection of liquid paraf-

fin wax or beeswax into the breast. Although

no longer practiced today, patients now

present after having undergone the augmenta-
tion procedure decades previously.

Patients usually present with hard, lumpy
breasts, which may mimic advanced breast
cancer [1]. The appearances on mammogra-
phy and sonography have been described [2].
Neither one of these methods can be used to
evaluate the normal fibroglandular breast tis-
sue that is obscured by paraffinomas [2]. To
our knowledge, the MR appearance of breast
paraffinomas has not been reported. We de-
scribe the MR appearance of paraffinomas in
11 breasts (seven women) and correlate the
appearance with the findings of gross pathol-
ogy and histology.

Materials and Methods

Seven women who had histories of paraffin oil
injection for breast augmentation more than 20
years previously underwent MR imaging using a
Signa 1.5-T clinical whole-body imager with ver-
sion 5.6 software (General Electric Medical Sys-
tems, Milwaukee, WI) to exclude breast
malignancy. MR imaging was performed on a total
of 11 breasts in seven patients. In three patients, MR
imaging of only the side of interest was performed.

First, sagittal T1-weighted spin-echo images (TR/
TE, 500/8; matrix, 256 x 192) with two excitations

were acquired for all 11 breasts. Sagittal fat-sup-
pressed T2-weighted fast spin-echo images (4540/
105; echo train length, 12; matrix, 256 x 160) were
then acquired for nine breasts, and sagittal T2-
weighted conventional spin-echo images (2000/90;
matrix, 256 X 160) were acquired for two breasts. A
dynamic two-dimensional fast spoiled gradient-re-
called echo pulse sequence (10/2; flip angle, 60°; ma-
trix, 256 x 128) was obtained simultaneously with a
bolus injection of 0.15 mmol of gadopentetate dimeg-
lumine (Magnevist; Berlex Laboratories, Wayne, NJ)
for all breasts. Finally, contrast-enhanced sagittal T1-
weighted spin-echo images (680/8; matrix, 256 X
160) were acquired with fat suppression for all
breasts. The common imaging parameters used in all
pulse sequences were a field of view of 20 X 20 cm, a
slice thickness of 5 mm, an interslice gap of 1 mm,
and a receiver bandwidth of +15.6 kHz.

Patients ranged in age from 47 to 70 years old
(mean, 55 years 7 months). Five patients presented
with painless breast lumps, one patient presented
with mastalgia and tender lumps, and one patient
presented with tender lumps and skin ulceration. In
addition, one patient had a history of incomplete ex-
cision of bilateral paraffinomas approximately 1
year after injection, with subsequent insertion of sa-
line breast prostheses. All patients underwent mam-
mography and sonography, which showed findings
typical of paraffinoma (Fig. 1). Palpation-guided
fine-needle aspiration of the lumps was performed
for four breasts. Two had a single lump, one had
two lumps, and one had three lumps. Two breasts
underwent bilateral subcutaneous mastectomy, and
one breast with an ulcer underwent incisional bi-
opsy. Histopathologic findings were not available
for the other breasts. We also performed qualitative
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in vitro analysis of liquid paraffin (presumed identi-
cal to the substance injected) by comparing a sam-
ple of the paraffin with samples of water and lipid in
the MR scanner. For this analysis, we obtained
spin-echo T1-weighted (500/9), fast spin-echo T2-
weighted (2500/99; echo train length, 16), and spin-
echo T2-weighted (2500/99; echo train length, 16)
sequences with fat suppression.

Results

We found the typical MR appearance for
all 11 breast paraffinomas. This appearance
comprised two presumed components, which
we named the main component and the
round component. Both components and the
normal fibroglandular tissue of the breast
were well visualized.

The main component was plaquelike and
had an irregular outline that gave it an infiltra-
tive appearance. The round component was
nodular and varied in size (from 2 mm to 2
cm) and number (from five to 30).

On T1-weighted sequences, fibroglandular
tissue was of intermediate signal intensity and
fat was of high signal intensity. The main
component and round component were of in-
termediate signal intensity, being isointense to
fibroglandular tissue (Fig. 2A).

On T2-weighted sequences, fibroglandu-
lar tissue was mainly of high signal intensity.
The main component and round component
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were of low signal intensity, being hy-
pointense to fat. A hyperintense signal was
noted around the rim of the round compo-
nent, compatible with magnetic susceptibil-
ity artifact (Fig. 2B).

On contrast-enhanced TI-weighted fat-
suppressed sequences, we saw mild to mod-
erate enhancement of fibroglandular tissue
and minimal homogeneous enhancement of
the main component. The round component
was markedly hypointense to fibroglandular
tissue, to the main component, and even to
fat (Fig. 2C). Because of the marked hy-
pointensity of the round component on the
fat-suppressed sequence, this sequence was
the most sensitive for detection of this com-
ponent. The round component did not en-
hance with contrast administration.

In nine breasts, the main component was
located deep in relation to the fibroglandular
tissue. In addition, the main component ex-
tended to the fibroglandular tissue in four of
nine breasts, to the subcutaneous fat in three
of nine breasts, and to the pectoral muscles
in two of nine breasts. In the remaining two
breasts, the main component was located
within the fibroglandular tissue and extended
to the subcutaneous fat.

The round component was located prima-
rily within the main component in all breasts,

with additional round components in the pec-
toral muscles in eight of 11 breasts, in the
subcutaneous fat in seven of 11 breasts, and
in the fibroglandular tissue in four of 11
breasts. One breast had a superficial skin ul-
cer that was due to an underlying paraffinoma
(Fig. 3). In one breast, a 1-cm area of early,
rapid, focal intense enhancement was noted
on the dynamic contrast-enhanced scans.
Subsequent subcutaneous mastectomy and
histologic examination revealed fibroade-
nomatoid hyperplasia with no evidence of
malignancy. No enhancement suggestive of
carcinoma was detected on the dynamic con-
trast-enhanced scans of the other breasts.

In the two breasts that underwent mastec-
tomy and the one that underwent incisional
biopsy, gross pathology showed a plaquelike,
firm piece of grayish-white fibrous tissue
with irregular margins. No clear line of de-
marcation between normal and abnormal tis-
sue was present. The cut surface showed
multiple nodules, some whitish and some
containing vesicles of translucent greasy ma-
terial, compatible with liquid paraffin (Fig.
1C). We hypothesize that the main compo-
nent seen on MR imaging corresponds to the
plaquelike fibrous tissue seen on gross pa-
thology, whereas the round component corre-
sponds to the paraffin-containing nodules.

B C

Fig. 1.—46-year-old woman with history of liquid paraffin breast augmentation who presented with bilateral breast lumps. Patient later underwent bilateral subcutaneous

mastectomy, which confirmed bilateral paraffinomas.

A, Right mediolateral oblique mammogram shows streaky, dense opacities diffusely involving breast. Normal breast architecture is obscured.

B, Sonogram of right upper outer quadrant shows band of hyperechogenicity (arrows) with marked distal acoustic shadowing. Underlying normal breast tissue is not seen.
C, Gross specimen of paraffinoma shows normal fibroglandular breast tissue (asterisk) with plaquelike fibrous component (stars), both superficial and deep in relation to
normal fibroglandular tissue, and multiple vesicular spaces (arrows) of various sizes.
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Fig. 2—50-year-old woman with history of paraffin oil breast augmentation more than 20 years previously in whom bilateral firm breast lumps were found during routine gyne-
cologic examination. Initial clinical diagnosis was bilateral fibroadenomas. Fine-needle aspiration yielded viscous clear fluid consistent with liquid paraffin.

A, Unenhanced sagittal T1-weighted spin-echo MR image. Main component (asterisk) is plaquelike and infiltrative, isointense to fibroglandular tissue (star), and situated deep
in relation to fibroglandular tissue. Round component (arrow) is isointense or slightly hypointense to main component.

B, Unenhanced sagittal T2-weighted fast spin-echo MR image with fat suppression. Both main component (asterisk) and round component (arrow) are slightly hypointense to
fat. Rim magnetic susceptibility artifact is noted around round component. On basis of this patients mammographic findings, which showed multiple ring calcifications, we hy-
pothesized that rim magnetic susceptibility artifact was most likely due to calcification. Fibroglandular tissue (star) is hyperintense.

C, Enhanced sagittal T1-weighted MR image with fat suppression. Marked signal suppression is seen in round component (hypointense to fat), which is mostly within main com-
ponent and is also within subcutaneous fat (arrows).

Microscopy showed dense fibrosis from hy-
alinization and vesicular spaces surrounded by
a foreign-body giant cell reaction and scattered
areas of chronic inflammation. The features
were consistent with those of paraffinoma. No
malignant lesion was present.

Palpation-guided fine-needle aspiration cytol-
ogy of the lumps in two breasts yielded material
of low cellularity and several pieces of fibrofatty
tissue. No malignant cells were obtained.

In two breasts with multiple lumps, viscous,
clear liquid was aspirated through a palpation-
guided fine needle. The smears showed scanty
granular material. Overall, the aspirated mate-
rial was compatible with paraffin injection.

Qualitative in vitro analysis of liquid paraffin
samples revealed the following: a high signal
intensity on T1-weighted spin-echo sequences
(as high as that of lipid) (Fig. 4A), a low signal
intensity on T2-weighted fast spin-echo se-
quences (less signal than that of lipid) (Fig.
4B), and significant signal suppression on fat-
suppression sequences (Fig. 4C).

A B

Fig. 3.—66-year-old woman with history of paraffin injection more than 30 years previously who presented with
progressive erythema over both breasts of 8 years’ duration and painful right breast ulcer of 3 days’ duration.
Incisional biopsy confirmed paraffinoma.

A, Unenhanced sagittal T2-weighted fast spin-echo MR image with fat suppression shows two superficial skin Historically, paraffin oil injection has been
ulcers (qrrows), yvit'h par<afﬁnoma main component (asterisk) situated just‘beneath ulcers. Round componentis  yced to augment body contours in various
predominantly within main component. Note inhomogeneous fat suppression (star) of subcutaneous fat. .. N .
B, Enhanced sagittal T1-weighted spin-echo MR image with fat suppression at same level as A shows marked sites including the breasts, penis, and face [3].
hypointensity of nodular round component within main component. Arrows point to two superficial skin ulcers. ~ This method of breast augmentation, used in

Discussion
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Fig. & —Qualitative in vitro comparison of liquid paraffin phantom with lipid and water phantoms.
A, T1-weighted spin-echo MR sequence. Liquid paraffin is high in signal intensity, being as bright as lipid and brighter than water.

B, T2-weighted fast spin-echo MR sequence. Liquid paraffin is low in signal intensity compared with both lipid and water.

C, T2-weighted fast spin-echo fat-suppressed MR sequence. Marked signal suppression is noted in liquid paraffin; degree of signal suppression is more than that in lipid.

the West in the early 1900s and up to the
1970s in the Far East, is no longer practiced
today because of its disastrous effects. Its
complications include the formation of paraf-
finomas, inflammatory reactions, tissue ne-
crosis, and drainage sinus tracts. More
serious complications include pulmonary and
cerebral embolism [4]. The injection of paraf-
fin oil causes a foreign body granulomatous
reaction and fibrosis, with the end result of
hard masses in the breasts. Paraffinomas can
be extensive, making complete surgical re-
section difficult [1]. Extension along fascial
planes into the chest wall and supraclavicular
soft tissue and dissemination through the
lymphatic system into the axilla and anterior
mediastinum have been reported [5].

On mammography, paraffinomas appear as
dense, streaky opacities causing bizarre archi-
tectural distortion and, often, amorphous ring
calcifications [2]. Paraffinomas often involve
the whole breast diffusely, obscuring the un-
derlying normal fibroglandular breast tissue.
Some opacities may have spiculated borders
and may be difficult to differentiate from
breast cancer. On sonography, marked acous-
tic shadowing associated with dense fibrosis
and oil granulomas is noted [2]. Although use-
ful for the diagnosis of paraffinomas, neither
mammography nor sonography can be used to
evaluate the surrounding breast tissue that is
obscured by the paraffinoma.

Our histopathologic correlation is limited
because few patients undergo surgery. The
proposed explanation for the different compo-
nents of paraffinoma observed on MR imag-
ing is based on the available histopathologic
correlation for three breasts in our series and
also on the histopathologic descriptions of
previously reported paraffinoma specimens.

Previous histopathology reports describe a
plaquelike fibrous component and multiple
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paraffin-containing cystic spaces similar to
our histopathologic findings [1, 6]. In addi-
tion, multiple foci of dystrophic calcification
in the interstitial space and cystic spaces have
been reported [1]. On the basis of this report
and the multiple ring calcifications often seen
on mammography, we hypothesize that the
magnetic susceptibility artifact around the rim
of the round component is likely to be due to
calcification within the paraffin-containing
cystic spaces. Calcification distorts the mag-
netic field locally, causing MR signals to be
misregistered and compressed at the rim.

The signal intensity of the main compo-
nent, in keeping with the signal intensity
of fibrous tissue, is low to intermediate on
both T1-weighted and T2-weighted MR
imaging sequences.

The signal intensity of the paraffin-contain-
ing round component is characteristic: It is
low on both T1-weighted and T2-weighted se-
quences and is markedly suppressed on fat-
suppression sequences (even hypointense to
subcutaneous fat). The fat-saturation sequence
was optimal for detection of this component.

We found the signal of paraffinomas to be
different from the signal of in vitro liquid par-
affin on T1-weighted sequences; that is, paraf-
finomas were gray but in vitro liquid paraffin
was bright. We propose the following explana-
tion for this discordance. Liquid paraffin, a
long period after being injected into the breast,
converts into a semisolid state. Because pro-
tons in a semisolid state are relatively re-
stricted, they generate little MR signal, and
semisolid paraffin is therefore hypointense on
T1-weighted images. This reasoning also ex-
plains why, on T2-weighted images, the signal
intensity of paraffinomas is lower than the sig-
nal intensity of in vitro liquid paraffin.

With MR imaging, we were able to evalu-
ate normal fibroglandular breast tissue clearly,

Water

Paraffin

without obscuration by paraffinomas. We hy-
pothesize that MR imaging would be the best
imaging technique for the detection of breast
carcinoma in patients with paraffinomas. In
addition, the whole extent of the paraffinoma
can be delineated with MR imaging, espe-
cially with the advantage of multiplanar imag-
ing. Because the treatment for paraffinoma is
surgical, MR imaging is useful for preopera-
tive evaluation to aid complete excision and to
prevent the development of “recurrent’” masses
in cases of incomplete excision [1].
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