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Objectives. When performing cosmetic rhinoplasty with alloplastic materials, complications such as implant visualization,
inflammation, dislocation, and extrusion should be thoroughly evaluated. Although computed tomography (CT) can
provide useful information about the implant status and its interaction with the skin soft tissue envelope (SSTE), the
radiologic findings of these interactions have rarely been reported.

Methods. We retrospectively reviewed the data of 80 patients who underwent facial bone CT or ostiomeatal unit CT at
Asan Medical Center between July 2008 and January 2020 for the evaluation of dorsal implants with complications.
We reviewed the implantation period, implant dislocation, implant curling or deformation, radiodensity (in Houn-
sfield units), and nasal bone changes including bone erosion or hyperostosis.

Results. Of the 80 patients, 67 (83.8%) had silicone implants and 13 (16.2%) had Gore-Tex implants. The radiologic find-
ings of the silicone implants were as follows: maintenance of the implant shape (80.6 %), radiolucency (similar densi-
ty to that of fat tissue) halo (83.6%), and homogeneous attenuation (82.1%). Peri-implant calcification was often
found in silicone implants with >20-year implantation periods. The findings of Gore-Tex were as follows: curling or
deformation (84.6 %), heterogeneous attenuation (84.6 %), and consistent peri-implant calcification over time.

Conclusion. Silicone and Gore-Tex implants have distinctive radiologic features. These findings of alloplastic materials help
us to understand how implants behave in the nasal dorsum and how they affect the SSTE.
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INTRODUCTION

Silicone and expanded polytetrafluoroethylene (Gore-Tex) are
commonly used materials for dorsal implantation in rhinoplasty.
They are easy to handle, yield desirable cosmetic outcomes, and
can prevent donor-site morbidity and implant resorption as seen
with autologous implants [1]. However, some surgeons are un-
willing to use these implants because of concerns regarding the
incidence of implant infection, calcification, displacement, and
extrusion [2].
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The effects of alloplastic implants on the surrounding tissues
and their long-term associated changes have been studied using
ultrasound and histologic examinations [3-5]. The implantation
of silicone can induce a macrophage-related foreign body reac-
tion, which can surround the implant with fibrous tissue; this tis-
sue is defined as the implant capsule. In dorsal augmentation us-
ing Gore-Tex, tissue ingrowth into the implant is a common his-
tologic finding, which makes it difficult to remove the implant
from the tissue during revision surgery [6]. The thickness of a
dorsal alloplastic implant and its changes over time have been
studied using ultrasonography. The postoperative thickness of
Gore-Tex implants decreased by 29%, and there was no signifi-
cant correlation between the degree of change in implant thick-
ness and the length of time after surgery [5].

When complications are observed in dorsal alloplastic im-
plants, it is mandatory to consider the removal of the implant.
In this situation, radiologic evaluations can provide useful infor-
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mation about the type and status of the implant and its interac-
tions with the surrounding tissues. Even without opening the
nose, it is possible to visualize the events taking place inside of
the nasal skin soft tissue envelope (SSTE). At our clinic, com-
puted tomography (CT) scans would not normally be performed
after rhinoplasty; however, radiologic images are often taken for
treatment planning in patients with complications of dorsal im-
plants. However, to date, studies on the radiologic findings of
dorsal implants and changes in implant shape and the effects on
surrounding tissue have rarely been reported. Here, we present
radiologic findings of implant changes in the SSTE of the nasal
dorsum and its interactions with the surrounding tissues.

MATERIALS AND METHODS

Study population

We retrospectively reviewed the data on patients who underwent
facial bone CT or ostiomeatal unit (OMU) CT at the Asan Medi-
cal Center between July 2008 and January 2020 for preopera-
tive evaluation of complicated dorsal implants. This study was
approved by the Institutional Review Board of the Asan Medical
Center and the requirement for individual patient written in-
formed consent was waived. Eighty patients who had complicat-
ed dorsal alloplastic implants were included in this study, and
majority of the patients had silicone or Gore-Tex implants. We
excluded patients (1) who had other types of alloplastic implants,
(2) who had no CT sagittal plane images, (3) with lack of medi-
cal records. To find out the interaction between the dorsal im-
plant and surrounding tissue, we reviewed the implantation pe-
riod, dislocation, implant curling, or deformation, Hounsfield
unit (HU), and the changes occurring at the nasal bone, includ-
ing bone erosion or hyperostosis.

Radiologic findings

The radiologic findings of each implant were reviewed by a
head and neck radiology specialist. HU was measured on the
axial plane of the CT at the widest point of the implant to check
it at the same point each. Heterogeneity was evaluated consid-
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= Silicone dorsal implants mostly maintain their shape inside the
skin soft tissue envelope.

= Implant curling or deformation was frequently observed with
Gore-Tex implants.

= Silicone implants showed distinctive peri-implant radiolucent
halos.

= Calcification was often found in silicone implants with >20-
year implantation periods.

ering whether there was a low-density or high-density area in-
side of the implant compared to that of the entire implant. The
implant margin was either classified as a smooth regular margin
or as an irregular deformed-looking margin. Nasal bone changes
were evaluated in terms of erosion or hyperostotic lesions. Last-
ly, surrounding soft tissue changes were evaluated on the sagittal
plane of the CT.

RESULTS

Table 1 shows the characteristics of the patients according to the
type of alloplastic implant. Eighty patients (including 51 wom-
en) with a mean age of 39.6 years (range, 19-73 years) were en-
rolled. Sixty-seven patients had silicone implants, and 13 had
Gore-Tex implants. About 50% of the patients had an implanta-
tion period of more than 10 years. Table 2 summarizes the com-
plication patterns in patients who underwent revision surgery.
Common complications associated with silicone implants in-
cluded short nose deformity (20.9%) and implant displacement/
deviation (19.4%), and those associated with Gore-Tex implants
included implant displacement/deviation (23%) and dorsal ir-
regularity (23%). Esthetic dissatisfaction most frequently oc-
curred because of an unnatural-looking nasal shape and nostril
asymmetry.

Facial bone or OMU CT revealed important findings of dorsal
alloplastic implants. Table 3 shows the radiologic findings associ-
ated with each material. Implant curling or deformation was
more common in patients with Gore-Tex implants (84.6 %) than
in those with silicone implants (19.4%) (Fig. 1). Implant dis-
placement was observed more frequently in patients with sili-
cone implants (40.3%) than in those with Gore-Tex implants
(23%). We detected a peri-implant radiolucent halo, which re-
fers to a low CT-attenuated region similar to that in fat tissue
(Fig. 2). This halo was present in the radiologic images of most
patients who underwent rhinoplasty with a silicone implant. We
also frequently detected intra-implant low CT-attenuated re-
gions, which were found in more than 80% of patients with Go-
re-Tex implants (Fig. 3). Implant-associated secondary bony

Table 1. Comparison of the characteristics of the patients and im-
plant insertion periods according to the alloplastic implant material
used

Variable Silicone (n=67) Gore-Tex (n=13)
Sex (M:F) 21(31.4):46 (68.6) 8(61.5):5(38.5)
Mean age (yr) 379 414
Mean implantation period (yr)
<10 35 (52.2) 6(46.2)
10to <20 26 (38.8) 4(30.8)
20to <30 5(7.5) 3(23)
=30 1(1.5) 0

Values are presented as number (%).



changes such as bone resorption and hyperostosis mainly oc-
curred in patients with Gore-Tex implants who had an implanta-
tion period of more than 10 years (Fig. 4). Peri-implant calcifica-

Table 2. Complication patterns in patients who underwent revision
surgery

Complication pattern before surgery  Silicone (n=67) Gore-Tex (n=13)

Implant displacement/deviation 13(19.4) 3(23)
Short nose 14 (20.9) -
Infection 8(11.9) 1(7.7)
Recurrent inflammation 8(11.9) 2(15.4)
Extrusion 3(4.5) -
Trauma 3(4.5) 1(7.7)
Low radix 2(29) 2(15.4)
Nasal discomfort 4 (5.9) -
Dorsal irregularity 2(2.9) 3(23)
Aesthetic dissatisfaction 10(14.9) 1(7.7)
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Table 3. Comparison of the radiologic findings according to the allo-
plastic implant material used

Radiologic finding Silicone (n=67) Gore-Tex (n=13)
Curling of deformation 13(19.4) 11(84.6)
Displacement 27 (40.3) 3(23)
Horizontal 23(85.2) 2 (66.6)
Vertical 4(14.8) 1(33.3)
Peri-implant radiolucent halo 56 (83.6) 3(23)
Intra-implant low attenuation 12(17.9) 11(84.6)
Secondary bony change
No change 53 (79.1) 5(38.5)
Bone resorption 8(11.9) 4(30.7)
Hyperostosis 6(9.0) 4(30.7)
Peri-implant calcification (calcification:total) (yr)
<10 2/36 2/6
10to <20 4125 2/4
20to <30 2/5 2/3
=30 1 -

Values are presented as number (%).

Values are presented as number (%).

Fig. 1. Shapes of the dorsal alloplastic implants. Gore-Tex implants showed implant curling and deformation in the sagittal plane on computed
tomography (A), while silicone implants usually maintained their shape inside the skin soft tissue envelope (B).
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Fig. 2. The peri-implant radiolucent halo found with silicone implants Fig. 3. The intra-implant low attenuation found in Gore-Tex implants.
(red arrows).

Fig. 4. Erosion of the nasal bone was observed due to (A) a silicone implant (the period of insertion was 25 years), (B) a Gore-Tex implant (the
period of insertion was 14 years). (C) Hyperostosis of the nasal bone was observed due to a Gore-Tex implant; the periods of insertion were
4 years (left), and 14 years (right).
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Fig. 5. Peri-implant calcifications of dorsal alloplastic implants. (A) Silicone implants, with periods of insertion of 25 years (left), 40 years (mid-
dle), and 18 years (right), (B) Gore-Tex implants (the period of insertion was 15 years).

tion was observed in patients with both types of implants. In pa-
tients with silicone implants, calcification was associated with
the implantation period. Implant calcification was found in 50%
of the patients with Gore-Tex implants, but this was not related
to the implantation period (Fig. 5).

DISCUSSION

The most common type of rhinoplasty performed on Asians is
augmentation rhinoplasty, and various alloplastic materials are
used for tissue augmentation. Silicone is the most common im-
plant material for dorsal augmentation owing to its convenience
and relative hardness, which make it suitable for shaping the
nose in Asian patients with thick skin [7]. Gore-Tex is also wide-
ly used due to its advantages, which include low tissue reactivity,
excellent biocompatibility, reasonable cost, and microporous
composition, which encourages tissue ingrowth and thereby pro-
motes implant stability [8]. In the present study, there were dis-
tinct radiologic differences between silicone and Gore-Tex im-

plants in the nasal dorsum in terms of their shape, attenuation,
and interaction with the surrounding tissues.

In particular, we found that silicone implants usually main-
tained their shape inside the SSTE (80.6%), whereas Gore-Tex
implants commonly exhibited curling or deformation (84.6%).
This could be attributed to the natural characteristics of Gore-
Tex, a material that is stretchable and compressible to a certain
degree. In Asians, the septal cartilage is relatively small, and the
anterior septal angle is posteriorly located and weakly project-
ed. Therefore, Gore-Tex tends to bend along this natural convex-
ity of the dorsum with time.

Previous studies have reviewed the histologic findings of allo-
plastic implants, such as fibrous capsule formation, tissue in-
growth, microscopic calcification, and foreign body reactions
[6,9-12]. It is noteworthy that some of these findings corrobo-
rate our study results. First, the fibrous capsule of silicone im-
plants showed a peri-implant radiolucent halo (similar density
to that of fat tissue) in our study. This radiologic finding was pre-
dominantly observed in patients with silicone implants. Second,
tissue ingrowth into Gore-Tex implants was radiologically ob-
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served with intra-implant low attenuation; this finding was pre-
dominantly observed in patients with Gore-Tex implants. Third,
peri-implant calcification was commonly observed in patients
with silicone implants who had an implantation period of more
than 20 years. In a histologic study, Jung et al. [10] showed that
longer durations of silicone implantation led to more and broad-
er calcifications, as observed with the naked eye on gross exami-
nation. These results were in agreement with our findings.

The radiologic finding of a peri-implant radiolucent halo re-
lates to the capsule of the silicone implants, and that of intra-im-
plant low attenuation indicates tissue ingrowth into the micro-
pores of the Gore-Tex implants. The clinical importance of these
findings is as follows. First, we can easily estimate the approxi-
mate thickness of the capsule around silicone implants. Second,
based on the degree of heterogeneous attenuation, it is possible
to predict the difficulty of dissection of Gore-Tex implants.
Third, these findings allow surgeons to straightforwardly identify
which implant was used in previous surgical procedures without
opening the nose.

Few studies have evaluated the radiologic findings of alloplas-
tic implants in the nasal dorsum [13,14]. Schatz et al. [13,14] re-
viewed the imaging findings of cosmetic facial implants and
grafts. They presented the imaging findings of various alloplastic
implants made of different materials, such as silicone rubber,
Gore-Tex, polytetrafluoroethylene (Teflon), porous polyethylene
(Medpor), and hydroxyapatite. However, unlike in our study,
they did not describe the common imaging characteristics of
specific alloplastic implants. In our analysis, we found distinct
radiologic characteristics of nasal dorsal implants and evaluated
their long-term changes. These findings are important because
they can be used to determine the type of implant that was used
to augment a patient’s nasal dorsum before exposing the SSTE
through surgery. Our study results also provide valuable infor-
mation regarding preoperative evaluations, indicating what may
eventually happen to the implants and surrounding tissue.

This study has some limitations. First, only two alloplastic ma-
terials—silicone and Gore-Tex—were reviewed and their dis-
tinctive imaging features were compared. Second, we used two
different types of CT, which may have influenced attenuation.
Third, patients’ history of previous surgical procedures such as
rasping or osteotomy could affect osteogenesis of the nasal
bone. In future studies, we will need to unify the type of CT
used for examinations and compare the imaging findings of vari-
ous dorsal implants, as well as reviewing previous surgical re-
cords.

In this study, we observed various distinct radiologic charac-
teristics of alloplastic materials, with a particular focus on sili-
cone and Gore-Tex. Further studies including other types of al-
loplastic implants may provide additional information about the
distinct radiologic characteristics of each material. Based on the
present results, we conclude that the radiologic findings of allo-
plastic materials can help predict the behavior of implants in the

nasal dorsum and their effects on SSTE.
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