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Understanding Silicone
Breast Implant-Associated
Complications for Radiologists
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With the increase in the number of cases of silicone implant insertion either for cosmetic sur-
gery or breast reconstruction after mastectomy, it is not unusual to encounter patients with sili-
cone implants in clinical settings. Recently, the first case of breast implant-associated anaplas-
tic large cell lymphoma was reported in Korea. In addition to previously known complications,
such as implant rupture or contracture, the number of implant-associated imaging examina-
tions has also increased. Considering this background, radiologists should have sufficient
knowledge about the type of examination required in patients who have undergone implant
insertion and imaging findings to correctly identify implant-associated complications. In this
article, various complications of silicone implants are discussed, including various imaging
findings, which radiologists should know.

Index terms Breast Implants; Silicones; Lymphoma, Large-Cell, Anaplastic;
Breast Implantation; Mammoplasty; Radiologists
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WA HAZF gstal Aol tigh F2/do] £7] wiizoll, EE=2) uhdo] ojild w 251t 4
APZE 942 o7 ANETHO). Eol ARgE = AE BEYE2 T (single lumen) HPER,
S e ZamolA ol PElE Holw 33-9] doF Aog Fepte] }lal, o]+ 1

o-u} 2514 (capsule-shell complex)©| th(Fig. 1).
MRI ZAke] BIZHE = 72-9496, Eo0| == 85~100%5 B3 Eo] ntdS H7)shs o] 714 et
=

HCH9). MRI:= Ale) 2 ioéa TS Prshe BE A PHOE S0l gl AEE By
nid g Xte}y] glal ol AlEelobd e HEE A%l 3dmIRE 2d 7H2e) MRI HANE A2
(12, 13). AR Bl M HE 2 A W H2 So= ulE Azejobye] YirE

SajollA| AL Aasks oAk, olate] A To] nfel HALE: Al HHe Bl

MRIE o]-&5to] A& BPES B7lohs 49, T2 4% 978 AAH Agj2 A=A 7]Ro]
AFSEITH9). T2 F2 G2 HE =2 Uif = B7tell 9o wha il AekebA] ofdS 2t
SHAIRE A2 22 AWt FUSH A S TS Hol7| wjio] o]y} 9 Al (extracapsular sili-
cone)?] Holl= A o|th9). AelE A=A 7| F By o g AR EE AL Fap AE

7]® o]t} short TI inversion recovery (15} STIR) 715= o]-85to] A% 4l

2 o]z 3P A (chemical shift selective saturation pulse)& 5l 2 A&
2|2 Aauk G Foi(14). STIR 7|9HS o835k mju} upz Ale]jZe] Hhdo

1}t (extracapsular rupture) 2 A 2]Z-235t oA R (silicone-laden ly'mphadenopathy)ﬁﬂ
7hol| = =Zof Frk

MRI ZAF Al & 3 A= E BP0l AAVE F2 E= 24 Y Ee BlFez Rz
e 50] 7 FE(radial fold)& &3] & 4= =T, o= 44 =] ad o= njqt U apdxt

Zh8sio} sH= 2710l tHFig, 2)

Fig. 1. Normal US findings of a single lumen silicone implant.

US shows an oval, anechoic, smooth-contoured structure outlined by a trilaminar margin. Three echogenic
lines represent the outer surface of the capsule (upper arrow), fused inner surface of the capsule and outer
surface of the shell (middle arrow), and inner surface of the shell (lower arrow). US shows a band of multi-
ple, echogenic lines (bracket) parallel to the capsule-shell complex, a finding consistent with reverberation
artifacts.
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Fig. 3. Asymptomatic 56-year-old woman with peri-implant fluid col-
lection.
US shows clear anechoic peri-implant fluid collection (arrows).

Fig. 4. Asymptomatic 25-year-old woman with peri-implant fluid col-
lection.

Non-fat-saturated T2-weighted axial image shows fluid collection pos-
terior to the left silicone implant (arrows). Explantation was performed,
and benign fluid collection was confirmed (Courtesy of Dr. Jae Hee Lee
at the Human Medical Imaging Center).

m|at 322 (Capsular Contracture)

out 220 gu BEYE ARQlI&0] P T3t FFo R A4k o)4do] 250671 EuE g
3 Apeo] 7P &5t ARlolth2, 17). Al HEEC] vZS AL = A58t w9 (fibrous
capsule)9] H|A}A 0] 220 2 ¥bisin] | AlQd4 HE B(saline implant)ol] H]sl A2]E HYE
of|A] 2F 287 15F E51A| HHAYSITH?).
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A& i 10\do] &t 8~24%7HA] HgE mtdo] HAshH (3, 21), tiF-2e] A2l ByE o
2 3= ERekA §7) wiel B/ AARE Bl RITHETHO). 1Y A Sl Fdo] QlAlRE
g AgjEo] 7oA 4o 742% Moz FZo] =l fte] mef e tide] ¥istE
Yozt tEH AlgEe AaE SolE(granuloma), Yubd Bt ujg} 1= 2 gHF E=o
SRR, 22, 23)

|9t L} IHE(Intracapsular Rupture)

mjut f mpg o] @A 42 ohdH Q] Afoluxt ArjEe] <, AejE BaE Ushell)9] &
3 (collapse) =0l uwhe} crefFsict, Aozt Avfe] Aelfo] Hof BEE FE(radial fold)S
WHAIZ o Holt= 40| Haly AF (keyhole sign)il, Aol Uzh Ag|2e] ofo] ol

Fig. 5. A 30-year-old woman complaining of hardening of the right
breast. Silicon-specific axial image shows spherical deformation of the
right implant due to capsular contracture. Radial folds are observed
(arrowheads) (Courtesy of Dr. Jae Hee Lee at the Human Medical Imag-
ing Center).

Fig. 6. US findings of intracapsular rupture.

A. US shows the keyhole sign (arrowheads), representing intracapsular silicone within the radial fold.
B. US shows the subcapsular line sign (arrows) and intracapsular silicone (*).

C. US shows the stepladder sign (arrows), representing the collapsed and infolded shell.

54 jksronline.org



cHﬁl_I-oéIAOFQIT{IFEIxI

CHEt At

oo

&}3|x] 2021;82(1):49-65

Fig. 7. MRI findings of intracapsular rupture.

A, B. Non-fat-saturated T2-weighted (A) and silicone-specific (B) axial
images demonstrate the keyhole sign (arrows), subcapsular line sign
(white arrowheads), and salad oil sign (black arrowheads).

C. Silicone-specific axial image shows the linguine sign in bilateral im-
plants.

Fig. 8. MRI findings of intracapsular and extracapsular rupture.

Silicone-specific axial image shows capsular disruption (black arrow) with extracapsular free silicone (white
arrow). The subcapsular line sign (black arrowhead) and keyhole sign (white arrowheads) are also demon-
strated.
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A wtap mjako] Aol 7t ol 2T A w9} o}

LRE Ale 9] ol tf WolA| |, tto] 2|&2 0 2 o0 7 T Bt o] & Z-ZatolAl=
Atthe] A E(stepladder sign)® F231, MRICIA+= °]& HHY AF(linguine sign)&2 5
th9). FAY AF= 519 oot © Oé‘(collapsed intracapsular rupture)°ll A%k L}E}‘i‘:}
(Figs. 6~8) (18).

A2 = 7] 4 (salad oil sign, droplet sign)+= ©]%57(double lumen) 2 g=-2] mtHolA| &
4= AT 7 ho] gl HP =M e B 4= Q= 50|41 A7o|th(Fig. 7) (18). G4+

A ZF(subcapsular line sign)2 ERIT}, Afjo]

|9} | mtH(Extracapsular Rupture)
ujut o] oL 53] weh W spdwt SR o] Yepdth, dejE BEEe] vZE AfS} oat
o] Zoj 7]z} mjut upze) Yx|gt AejE o= ket 4= Qlok(Fig. 8).

Z5apollA §1 A Ul el EXAR wRet ¥ (snowstorm sign) 2 Eeltt. o]t
A Yl e QIFES ol deE HPE] e Felohr| e shAlnh A U deEe &
B AZ o] GrtE ol A gtk A U A2 Al SolgS P45 E o, o= Foll&
GF, 5oli 2H AoA, AR wEeE YI7kA] thgst Ao 2 HRITH9).

MRIOA] 2] A2l (free silicone) Al2l& B =9 ASHEE w2t A9 4| T1 4=
FollMe & e AT HER T2 4ZR Foli s TANSHEE HRITH1g). AelE 542
UHtA o 7 AT} H| 3 A S =S Hol 7] wiizol|, 2] e MRI 7| o] mjut vizof] <
|5k defEe EHshs o v §-8510H0). A Sols2 FRYT fArRt 2T deR B
A 5 AN FF e R = HEo] ofHe] B A] 24| HAME sfiof dtk(Fig. 9) (18). f2¥

Fig. 9. AT1-year-old woman with a history of receiving silicone injections in her breasts.

A. An early, fat-saturated T1 contrast-enhanced axial MR image shows an irregular mass with rim enhance-
ment (arrow).

B. The kinetic curve shows a delayed plateau pattern. A foreign body (silicone) granuloma was confirmed
on MR-guided biopsy.
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Fig. 10. Imaging of silicone-laden axilla lymphadenopathy.

A. US of the left axilla shows two lymph nodes (arrowheads) with snow storm artifacts.

B. Non-fat-saturated T2-weighted axial image shows two lymph nodes (arrowheads) without fatty hilum.

C. Silicone-specific axial image shows bright signal intensity in the lymph nodes, confirming silicone-laden lymph nodes (arrowheads). A sili-
cone-specific sequence is useful to evaluate extracapsular silicone.

AEEe HEAS Wt =4 updel ZoA =), o) e defE Ak (silicone-lad-
en lymphadenopathy) 2= Uehdth, A2|2 Jupd=& def2 AEiZ] MRI 7|HollA dubd
o] vjrfel FA tiRE A A STt Bl &gt DA ST QJubd ® Holu Eﬁé% U A
2o Ao EHrks 2R 32 EITHO). A2 a2 out o BEE wtdS AlA
Sh71 % shARE EEA mtdo] gl Z-eole WA 4= QL7 wiiZol P E utde] 75? 2 A7
-2 ofchFig. 10) (9).

U HYE A2 AN CM|E 2T F(Breast Implant Associated Anaplastic
Large Cell Lymphoma)

T HY = A 9434 tiMlZ =F(BIA-ALCL) 2019 =0l ol A Ale|7} HareH
A Z T FUollA] FERR R BYE o9 9§ shuoloh g Ui oyt W AR R E
2 9 |F BIA-ALCLOY| tigh #4fo] £olA|aL Qlet. 20201 19 71E 02 nl= AlFojoRy
ollA] Ba1gk vpof] k2 AjAIX o2 B a1E BIA-ALCL Algls & 7337102 o]F AP
golch(25). s Aol et HEkek 2tk 7]E0] glof gt e A QA AT By
s “o‘fz °o]/d 30000F 1HE= YYo= Zor =N, BYE A4 ?— Y 7RA] oF
10.799] 2 717ke] F7Hgke Eelokar HaE HE Qlrk(26, 27). 1997\ d =0l
line implant)2} 3|75 @2 T-A| 2 YFato] Axkido] 23 EA1E]9111(28), 0]? 3l Az
BIAALCLZ A= 3ic}. dA7kA] BaiH BIAALCL AR S-S tRE A Brol BejEa o
o] = 2o 2 defA ATH9).

T HPE] A2t 48 S0z oFAAIT, Aol ez QIgh 41
A& o|F AL Qs e o] 7tk BIAALCL B 35 5 93 &S whe exjet &

FFoz 71 dAle 3 AS Sfe] HEES AP @xe) vl folet 2kol= iSitt.

JZE

4>
K

@

8

ll:l
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UBIE QU HYE BE HUE cH *_
ﬂH%Oﬂ alig Aehe] 1ol =0id 7h57gd o] Th(29). Bt BIA-ALCLE] ¥ 7I3te] F3Hgho]

,_.
()

o
nllo
oL

o77] whgoll 2k 7hsdol st F/dleh QA sl Aol iRt Fol B
A] ‘3%1 WYE A7 & Aol ohy7| w2l FUdefstA] SRolA deho] ofgA HE 1
-] =

ofil 2442 UER=A] @148k, 21k ol ciigt A48 2433 Qlofof s},

27108 FAET e SR 1 A HE=2o0l theh BIAALCL AR7F Al le ‘—h kil
HYE T 0|4 7Y (pore)oll A9 24| &4 (tissue ingrowth)o] ¥H3 A5 A718HA17]1L
st BHO] B Eo| Hsl o 2 $2]2] Al SAES P45 H7] wfgel] Azl EH
HagEo| b2 BE= 7ol H|al BIA-ACLCHHS] AEdo] o =2 A 02 of AXITH31-33).

BIA-ALCLY| 7Hg &3t A 3742 271 Ba&E 8 A4 #F(late peri-implant fluid col-
lection) 2, FAFE-2 7h&50] EAL AR QIAISHA] HTH34, 35). BAE2 F2 14 o|uie]
2/ 2 2l whE 9 (progression) S S45HH, EYE 4] & 2F10.7¢2] ¥y 7|7ke] F7t
S HIk(26, 27).

o] glojl &= FHu AupE o) vt 5 ThRt FEl= W 4 Qlom A2 H] 20| ATH(5% BT
RO B W 9|3 HYE 5 22 44 F2 A SR UHE AR
E]7) %= Fek(36). FEFO| AT ARFAQl | Fol| A L= “B symptoms; O e AS
e, A4 2, ofghs” S A] BIA-ALCLOIA = EETHS%) (37).

Z50 AAPE 7S RS A e whEA] 2hAo] F4o) Q1S mhetet 4> Qle AR R oItk
BIA-ALCL 9J4] #HAoll A 223k HAks BE 8 HAE T siul=tl 84%2] W17 =2} 85%
o] Bol=& Ho|1 F1E Wrsiul=tl 46%2] W=t 100%9] Sol=g5 Belrtal B ie uf
ACH38). 25Tt HAALS 5ol BYE T AA A7 e o] 53, ASH dubdg El
sfjof he}. Jupd o} o] = B¢ AT dubd o] Hro] 7 E5kAITH93%) o] <foll = U]
= 841 Yok (internal mammary lymph node)¥t 213 35 Yukd (supraclavicular lymph
node)9] o] & Zelsfof $r(39). 2-Zut HAN= BYPE FRIQ] x| A7 f7E SelIg 1}
S Aol B2 A3 &£ (fine-needle aspiration)2 S3l HEPE FH 0] A2 Hol ZHAE X
A 4= A= Aol ATk A2 ffsl B Y A7H AHE DS whs 4 50 mL o

o= =
2 Qlofof HlIEalA] HA|, ol ERY AL, HIof, A 4 27, ] L) wh So] B4o] 7

=
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Fig. 11. A 62-year-old woman who underwent textured silicone implant insertion of Allergan® 10 years prior
with swelling and hardening of right breast for 5 to 6 months.

A. US images show peri-implant fluid collection. The echogenicity of the fluid is dirty with floating debris
(arrows). On fine-needle aspiration, atypical large lymphoid cells were confirmed.

B. Silicone-specific (left) and fat saturated T2-weighted (right) axial images show a large amount of peri-im-
plant fluid collection without definite evidence of rupture. Heterogenous intermediate signal intensity ma-
terial (arrows) is noted in fluid collection.

C. Fat-saturated, contrast-enhanced T1-weighted axial image shows diffuse capsular enhancement (arrow-
heads). After capsulectomy with explantation of the silicone implant, she was diagnosed with BIA-ALCL
(Courtesy of Dr. Hak Hee Kim at Asan Medical Center).
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7} Rk 7 = SHok(Fig. 11) (42).

BIA-ALCLZ e Fojli= FAdZ2Y (PET-CT)S 53l HAl4 #o] of 2= E9l5to] &
o] et 17| S ntelshe Zlo] Wasith BIAALCLS T YZFE3 oA 2 ZA1%
Rlo] = 7497t Harklo] Q17] ulZoll #xke] x| & kS A4k Qs thekAlld 22
53l kel HAIA AJelE oielsh Aol Fasth(42).

el B S A AAZ L ofd B ES A AE

(overall survival)2t F8 AYEE(event-free survival)S -F-o|oHA| AGAI7]7] whgol] &2 &
FE A7t 7 9 g5} wluho] |74 (capsulectomy) ¥t 12t TSt 23| S E A
Sh= Zlo] Yz]ojnt. dgho] A 07 oy glo] AU FH 2] IRo] = B AN A=
7F Egol F 4= ok BEFF A o] Qle Ffolls e BE TAIE g3 nx7iA 2

=Rl A Fefetetaro] g0l & 4= Tk(30).

R4 B E m|ato| Mz|2- % |05 (Silicone-Induced Granuloma of Breast
Implant Capsule)

2T 9 Ak 99 BIAALCLY] o] Hug o| 3R tlofdt a1 By Bal waist Barg
9| BHa7} soutal QITk4l). AMEA Bad AelE By v PSR 9 HYE ojat

ol
-
5
os)
=
o

o] A2]Z-§= 8o}&(silicone-induced granuloma of breast implant capsule; ©]
o] B 1] TH44).

SIGBICE= % E=2] A7/ oot fa] Aefd 7 d59] e vhg-o g2 /g ishe
24 (granulation tissue) 2.2 o] &=t FH B E2] atd glo] HA¥sh= A 3 (gel bleed-
ing) o2 QI8 A7) Aoz F=Hrh45).

SIGBIC+= BIA-AALCL¥} -FAFSHA 2} Uf 27ke] thefe] HEE =1 A x) 7t ujot uf F3
7b SRk FEiE Wol Ho)7| wiiol Zraxde] Fastal ofuf HagEo] upd2 glofof g,
SIGBIC= MRIOA] Ad-3-3} mjat tie] T1 4% FAdollA] Ze A ST s Hol= yt d, 1
gt U ZZH(intracapsular space) 2 &2 A Lp2 Ale]2 ket A
Ho]7] wiZol, HH ujiol] delEat 5de Ao =E Hols &3
Folds B AR EE Holil, 29542 o= B, A 2954
oli= Zlo] EA4olth(46). SFA|TE o]2{gt FAf 27T 2= BIA-ALCLHe] 7o)

F/ollA o=t W 7t QA== A%, 7
Ho] o]g|zfof Jttt, ofA7kA] - 244 ek 7]E2 LA, ﬂmﬂ Ao 23t S A5
g wdhof] SRR, S %= =9 HBALE

HH&-(foreign body reaction)2t ¥&do] Qli= 2102 B HE Qlrk(Figs. 12, 13) (45).
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Fig. 12. A 51-year-old woman with a history of undergoing nipple-sparing mastectomy of the left breast and
silicone implant insertion 4 years prior.

A. Non-fat-saturated T2-weighted axial image shows a peri-capsular mass (arrow) with high signal intensity.
B. Fat-saturated, contrast-enhanced T1-weighted axial image shows patch-like capsular enhancement
(arrowheads) around the peri-capsular mass (arrow). There is no definite enhancement of the peri-cap-
sular mass.

C. USimage (left) demonstrates heterogenous isoechoic and hyperechoic peri-capsular lesion (arrowheads)
with hypervascularity on color Doppler image (right). This case was confirmed as “fibromatous tissue with
no evidence of malignancy or foreign body reaction” on US-guided core needle biopsy, suggesting SIGBIC
(Courtesy of Dr. Boo Kyung Han at Samsung Medical Center).

SIGBIC =silicone-induced granuloma of breast implant capsule

HH= = - =
o
o= 4 = = & 9}1‘57)10]]:}‘

https://doi.org/10.3348/jksr.2020.0208 61



nz
o
Tty
=)
0z
H
o2k
Mo
rH
i
gt
0F
o

cHtl_I-oéIAOFQIQIFEIXI

Fig. 13. A 31-year-old woman with silicone implant for 10 years and history of undergoing a right implant
change because of implant contracture, complaining of hardness of the right breast.

A. Non-fat-saturated T2-weighted axial (left) and sagittal (right) images show a large mass with internal het-
erogenous signal intensity in the right upper inner chest wall, compressing the implant. The mass contains
materials of similar signal intensity with silicone signal intensity.

B. Fat-saturated, contrast-enhanced T1-weighted axial image shows a heterogeneously enhanced solid
mass (arrowhead) within the mass. On US-guided core needle biopsy, the mass was confirmed as granula-
tion tissue without evidence of malignancy, suggesting SIGBIC (Courtesy of Dr. Jae Hee Lee at the Human
Medical Imaging Center).

SIGBIC =silicone-induced granuloma of breast implant capsule
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