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Calcification on the Surface of Silicone Nasal
Implants: Regional Properties of Calcification
Deposits
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The silicone rubber implants are widely used in
plastic surgery because of various advantages, however,
calcification in surface of implant{(as a chemical re-
sistance) may transform or destroy the high molecular
biomaterial when it stays too long within the human
body. The purpose of this study is to determine the
relationship between calcification and the histological
disparities of the tissues surrcunding the area adjoining
the silicone nasal implant by examining the regional
characteristics of calcium deposits in the silicone nasal
implant via elemental analyses using EDX(energy-dis-
persive X-ray analysis) and ultrastructural analyses
using SEM(scanning electron microscopy). The subjects
of the study were 19 silicone nasal implants removed by
revision rhinoplasty, all displaying calcification. Ac-
cording to the tissue characters, the implant surface was
divided into 4 zones with the rhinion as the basis. For
each zone, elemental and ultrastructural analyses were
performed. Elemental analysis revealed that the calcium
deposits consisted of Ca and P only. There were no
statistically significant disparities among the ratios
between Ca and P according to the zones. Ulira-
structural analysis showed acellular mineral-like deposits
ccalesced to create amorphous deposits in all zones;
however, in zones 1 and 3(more pressurized zones by
pericsteum or nasal bone), additional flaky cylinder-
shaped calcium deposits were detected. Thus, it seems
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that the histological disparities in the surrounding tissues
do not affect the components and their proportions in the
calcification process. However, it can be inferred that the
physical environment due to the histological disparities
in the surrounding tissues affects the ultrastructures of
calcium deposits.

Key Words: Calcification, Silicone nasal implant

.M 2

5§ nEA AR LS HUES UE ARERY
A 2 g o] Holvha, A el o]l 53| Fov, A
570l fla, Ydle Eder wE7] A2 S 7HA o
Aol 317] mjZol 4E 23 49l gHl=, BESUE
a2l fEulE ol 28] AbesEa o e A
2| ZAUES AA tell Z713F ARl EHo e

U= o st B AF7L o]FoiA 9lem, 1
Ax A3 A age] HA, Ak, 281 3x9FH FE T
o] o= AL L&A Ut} o9 gEo] 435} ey

v £ 2% 2 223 o 2y A5t 4d
slEE =go] A&H o7 o]Fojx 3 Yk I
2] 229 B0 AL gulEoA Ayt e e
o] Sz eell A ol AHRH I YLolx el A
H=9 A ‘15}0%1 5t ‘-“Hl?k ﬂ-ﬂ 01% A AQoln], AEA

0] %‘ﬂl'?-c’lﬂr-

o & A AP E A3 5o FHE 5
a2 EAL LolE 7] Yoo oy = YAA
29 (energy-dispersive X-ray analysis, EDX)& 8
'y ME A8 A, Hu] E43), a1 AR

O

EJIE
<
X
ol

p
=
M
O

do @

o



ol Al E: Ao =ul A E R 458

(scanning electron microscopy, SEM)< o] &g 3191
= pag 5 M AAE EFS
ozx AEOAUEH AFIAL e 4 239 x
a7 #olzk 43Sk oHY WA A=A Folr
o gz oA AFHIEAAM Hehts 38220 4
sy olg@A oheAs Bl Eo 2 A3 ge] 9l

z3nA} AT
I iz % LY

| 2}

O

Jase Bahel AAT A THAAE F 435A52
o] #AFHE 1945 WE2E AT BAbe ZF odo]
glon, Yol Bt 437433554 At Bl ES 4
ol g AAY mzAA L] 717H2 Ht 2239(12-35)0)
Q. @79 e 715 Sl 2AE ASEY oz
= ubAn §5o] 16224 7H Wk, Ad=9 olE
2o] 217} 18T @ dlE Z4bo] giglony, Hlue) 2
£2g nHor uAst7] At s TG

HAF FHIEY €42 71ELR s vAdES
Azss 29299 280 g2 TYSAT YR
2 AN (bony vault)ell A& viZFel vlES9T B
o] H|Z A}ole] Eo]n, AZFAIHsN(cartilagenous vault)
v Zo] =723 (musculoaponeurotic layer)3} &

b Afolol 912)aH Bt o] o 247

P o
N

Y

_!'El

>
ALY
!l
3
EE:.
rl
i
o
7
=4

5] Ao 7]l He v
37] 9igte] AAY 57e BAo) Al EuPYER §

7 P -
R e
"'"j'f”--.a,-'_ e J;‘r v wu

A R o (e S WA

»

= *ﬁ-""}," o
'.:.:':r ‘::E'Eolhfm";?, "'
oy ::;-F.ﬁ:: 1?-*- o 2l
Ry R

) D
A A iy dads

0 Py, :
D A N

325

T WA FAEY 4E 27 FUFAAZHASXA
Az (soft tissue profile cephalometric radiograph)2- o] &
st HIAUZ A W F L BId S FEHo R NE
U= 4222%9] S1AE Wit AANEL o]|& H &3l
HAUES FE3uade A 178, vjZujudg A 27
Y, FEUEEE A 374, 2eln mSuEES A 47
go g r3ithFig. 2).

AP ZRAAEE AR AL ol B3t FEERE HF
sHAl A2 oy ol BT E THFE T He F A%
el F3 60T BN 1A17H5st A=A Zth A
ZMNZ] NEEL BAH o] Z(carbon tape)S o] &3l AR

Periosteum of

Nasal bone the nasal bone

Musculoaponeuratic

Perichondrium layer

Fig. 1. Anatomical relationship of a nasal silicone implant (*)
with the soft tissue surrounding the implant at the procedure of
dorsal implantation. The implant is placed under the periosteum
and above the nasal bone in the upper bony vault(a) and under
the musculoaponeurotic layer and above the perichondrium in
the lower cartilagenous vault(b), which are divided by the
rhinion(arrow).

Fig. 2. Division of the zone on the basis of
the rhinion and the type of soft tissues
surrounding the implant. (Left) Zone I is the
surface that contacts with the periosteum of
the nasal bone, zone Il is the surface that
contacts with the musculoaponeurotic layer
of the nasal skin. (Right) Zone III is the
surface that contacts with the nasal bene,
zone IV is the surface that contacts with the
perichondrium of the upper lateral and
septal cartilages. The rhinion (arrow) is
placed at 42.22% of total length of the
implant from the cephalic end.
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Fig. 3. (Above) Energy-dispersive x-ray analysis of the silicone
rubber with calcified deposit show not only the silicone (Si) and
oxygen (Q), but also high spike for calcium (Ca) and phosphorus
(P). (Below) Energy- dispersive x-ray analysis of silicone rubber
block as a control demonstrates a high-intensity spike for the
silicone (Si).
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Fig. 4. (Above) Scanning electron microscopy of the most
deposits on nasal silicone rubber implant demonstrated acellular

ed to
@

mineral- like amorphorous shaped deposits that were attac]
the surface of the silicone rubber. Many of these deposits becam
confluent and formed larger geographic deposits( > 500). (Below)
Most of the zone I and zone Il areas demonstrated flaky

cylinder shaped calcified deposits aclditionally.
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Table I. Ca and P Ratios of Calcified Deposits in Different Zones of Silicone Nasal Implants
— Zone | Zone I Zone 11 Zone 1V
I
Jmplant  Ca P Ratio Ca P Ratio Ca P Ratio Ca P Ratio
(%) (%) (Ca/P) (%) (%) (Ca/P) (% (%)  (Ca/P) %) (%)  (Ca/P)
ﬁ 1745 16183 2897 2036 14228 3555 2124 16737 3333 2493 1.3369
2 7981 23.6 1.2631 3018 2023 1.4918 31.56 2492 1.26064 28.45 17.77 1.601
3 25.09 1949 1.2873 32.29 1974 1.6357 32.82 20.4 1.6088 31.13 24 .4 1.2758
5 2491 21.73 1.1463 1539 1005 1.5313 28.7 2163  1.3268 1898 1229 15443
6 23.54 2197 1.0714 2172 1832 1.1855 27.05 17.52 1.5439 18.37 11.56  1.5891
7 19.4 1013 1.9151 3446 1722 20011 3485 2226  1.5655 3712 2827  1.313
9 2515 922 27277 28.15 15.2 1.8519 23.37 22.04 1.0603 28.51 1447 19702
10 2792 241 1.1585 1917 10.39 1.845 24.34 12,11 2.0099 25.1 13.89 1.807
11 3242 1942 1.6694 3611 2523  1.4312 31.86  23.81 1.338 16.67 812  2.0529
12 32.03 2411 1.3284 29.13 2315 1.2583 29.79 23.96 1.2433 27.1 18.37  1.4752
13 3145 2034 1.5462 2582 17.28 1.4942 32.18 22.71 1.4169 27.04 23.2 1.1655
14 35 1935 1.8087 3046 208 14644 33.21 18.5 1.7951 27.91 9.03  3.0908
15 3415 2061 1.6569 31.09 21.9 1.4196 31.32 19.62 1.5963 34.56 21.29  1.6232
16 3645 21.21 1.7185 2672  21.29 1.255 33.15 22.02 1.5054 27.69 2148  1.2891
17 31.14 1978 1.5743 2239 18.21 1.2295 27.28 20.11 1.3565 25.86 12.67 2.041
18 25.65 21.07 1.2173 2411 10.32 2.3362 29.81 21.11 1.4121 21.72 15.8 1.3746
19 26.36 1253 21037 3188 21.94 1.453 28.11 20.64 1.3619 17.98 11.85 1.5172
Mean 28.75 19.18 1.4989 2753 1833  1.5019 30.29 20.86 1.452 26.32 17.02  1.5464

Zone 1: Dorsal cephalic portion that contacts with periosteum.

Zone 1I: Dorsal caudal pertion that contacts musculoaponeurotic layer.

Zone III: Ventral cephalic portion that contacts nasal bone.
Zone 1V: Ventral caudal portion that contacts perichondrium.
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