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Introduction

The replacement of soft tissue defect using artificial material injection is still a chal-
lenging field for the wound specialist. There is continuous research to develop safe, 
long-lasting, and predictable materials today. Among the materials used for tissue 
augmentation, liquid silicone has a long and infamous record as an injectable artificial 
material for soft tissue replacement. Many complications of using liquid silicone for 
surface contour expansion and volume replacement of the face and body have been 
reported in the literature [1]. Complications are usually caused by massive injection 
and the use of industrial silicone and mixed impurity materials. These complications 
include distant movement of silicone, granuloma, cellulitis, monstrous nodules, and 
chronic ulcers. 

In the past, massive industrial silicone was injected into humans by unauthorized 
personnel empirically. After silicone injection, there had been some patients who 
complained of late complications such as chronic ulcers. We report a case of 65-year-
old woman who complained of skin necrosis in the right lower leg after silicone injec-
tion. The patient’s necrotic wound healed successfully using micronized acellular der-
mal matrix (ADM) (CG PASTE®; CG Bio Co., Seongnam, Korea) and negative pres-
sure wound therapy (NPWT).

Case Report

20 years ago, a 65-year-old woman with diabetes mellitus was injected with unauthor-
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Abstract Earlier, in our country, massive contaminated industrial silicone was injected into humans for contour expansion. This 
caused many complications, such as distant movement of silicone, granuloma, cellulitis, monstrous nodules, and 
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pressure wound therapy (NPWT) with micronized acellular dermal matrix, and conservative dressing material. In con-
clusion, the form of the paste acted like a scaffold to maximize the effectiveness of micronized acellular dermal matrix, 
thus promoting revascularization and cellular repopulation.
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ized industrial silicone oil in both lower legs for soft tissue ex-
pansion by non-specialist. After a few years, the injection site 
showed redness and swelling which subsided spontaneously 
and repeatedly. These symptoms repeated several times for 
two decades. The injection site was getting harder and looked 
like a chronic inflammation. Most recently, three months ago, 
her symptoms in right lower leg recurred and she was referred 
to our department. Two years ago, this patient had already 
been referred to our clinic for inflammation of the lateral mal-
leolar area of the contralateral leg (left). The left leg wound was 
successfully treated with Pelnac® (Gunze Corp., Osaka, Japan), 
an artificial dermis, and a split-thickness skin graft. A few 
months after discharge, the patient was referred to our clinic 
again. On visiting our clinic this time, she showed 5×4 cm 
sized ulcerated wound with skin necrosis, calcification and 
dirty debris of tissues (Fig. 1) on her right lower leg. After ad-

mission, we took the patient’s lower extremity angio-comput-
ed tomography (CT) to evaluate vessel occlusion, for free flap 
coverage operation. On lower extremity angio CT, there ap-
peared multiple calcifications on subcutaneous layer of whole 
thigh & lower leg (Fig. 2). Additionally, we took tissue culture 
from dirty debris of tissue to check for bacterial infection. 
Dirty debris turned into a hard block as a result of chronic in-
flammation with subcutaneous fat and muscle fascia and de-
veloped a distinct boundary with the surrounding tissue. In 
tissue culture, there was also no evidence of bacterial growth. 
The histopathological examination of the biopsy specimens 
collected from dirty debris reported acute and chronic inflam-
mation with surrounding calcification. The specimen consist-
ed of fibrotic tissue covered with necrotic debris and neutro-
philic aggregation and variable sized silicon globules were dis-
persed (Fig. 3). In this patient, we planned conservative treat-

Fig. 2. The lower extremity angio CT shows multiple calcification 
on both thigh & lower leg (A, B).

Fig. 1. This photograph shows initial skin defect and calcific dirty 
debris of tissues on wound base and margin. 

BA

Fig. 3. (A) The specimen consisted of fibrotic tissue (black arrow) covered with necrotic debris and neutrophilic aggregation (white ar-
row) (H&E, ×40). (B) The variable sized silicone globules (black arrow) were dispersed within fibrotic tissue (H&E, ×200).
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ment rather than surgical treatment, such as flap coverage and 
skin graft. Firstly, there was hard calcification of surrounding 
tissue around whole lower leg due to chronic inflammation 
and there was no tissue elasticity suitable for local flap cover-
age. Even though angio CT revealed no evidence of vascular 
occlusion, no appropriate recipient vessels for free flap cover-
age could be found due to chronic inflammation. As industrial 
silicone was found in nearly the entire lower leg level, curet-
tage was performed only on infected areas, and the silicone 
could not be totally removed. Other adjacent areas were prone 
to develop inflammation. And she strongly rejected operation 
and preferred con servative treatment. Secondly, we had a his-
tory of successful treatment of the contralateral leg (left) of the 
patient using an artificial dermis such as Pelnac®. Hence, we 
tried to apply a similar treatment using artificial dermis for 
this wound. Thus, several consecutive surgical debridements 
and NPWT (Cura VAC®; CG Bio Co., Seongnam, Korea) were 

undertaken, until healthy tissue was seen inside the wound. 
We used micronized ADM (CG PASTE®) and directly applied 
it to the wound (Fig. 4). The micronized ADM was manufac-
tured by adding gelatin to sliced CGDERM® and NPWT de-
vice was installed above micronized ADM. After replacing the 
NPWT three times a week for two weeks, growth of healthy 
granulation tissue and perfusion of gross wound margin was 
confirmed in the vertical and horizontal planes.

Subsequently, we planned to use polyurethane foam materi-
al for wound dressing and not to perform split-thickness skin 
graft. As a result of maintaining the dressing treatment, the 
wound healed after three months. One-year after follow-up, 
she had no complications (Fig. 5). The patient was subjectively 
satisfied with the final result, and the wound did not cause any 
functional disability, such as gait disturbance.

Discussion 

Soft tissue expansion using the injection of silicone has been 
used for the past 30 years [2]. Improvement of body contour 

Fig. 5. After 1 year follow up, skin and soft tissue defect on the 
right lower leg was healed and well epithelized. No complications 
occurred.

Fig. 4. (A) After serial debridement, healthy granulation tissue 
was visible in the bottom. (B, C) After irrigation and preparation 
of the wound, the skin and soft tissue defect site was filled in 
with diced acellular dermal matrix (CG PASTE®). (D) On the 
wound filled with CG PASTE®, negative pressure wound therapy 
(NPWT, Cura VAC) was applied.
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using liquid silicone was first introduced in Germany, Switzer-
land, and Japan in the 1940s, and the first decade seemed to 
make use of silicone actively. However, evidences of not only 
safety but also long-term effects in human body are still insuf-
ficient. Furthermore, the patients complain of side effects such 
as formation of tender nodules and ulcerations due to the in-
flammatory reaction between the silicone and human im-
mune system.

Rapaport et al. [3] mentioned that these side effects were 
due to the following: contaminated materials, physician’s poor 
technique, injection of too much volume, and too superficial 
injection. Thus, although silicone is chemically inert as from 
known journals, this is not a biologically inert material. For 
this reason, it may cause a chronic inflammation. Rowe et al.  
[4] first confirmed foreign body granuloma caused by the in-
jection of liquid silicone in 1948. Around the granuloma they 
observed the fibrous capsule with increased fibroblasts. The 
inflammatory response around the wound was very serious 
and all affected tissues were excised widely. In our case, the 
immune responses caused by silicone migration appeared in 
the patient’s lower leg with multiple calcified and periodic in-
flammations. As a result, necrotized skin tissue defect and sili-
cone induced granuloma appeared. There was a report that the 
silicone granuloma may occur as fast as 6 years after silicone 
injection as long as 11 years [3]. In our case, we observed 
chronic wound that occurred 20 years after silicone injection. 
At first, we did biopsy and prove there are numerous cyst with 
silicone glonules. The patient in our case was injected with too 
much volume of impure silicone with physician’s poor tech-
nique. This point appears to be related to the occurrence of 
complications. 

Until now there is controversy about the treatment of sili-
cone induced ulcer. Steroid medication and liposuction have 
been tested, but results are not usually successful. Total exci-
sion of the affected area is also definite treatment. However, 
there is a problem that the wound becomes too larger and 
deeper. Hence, the excised wound usually requires flap recon-
struction [5]. Lee et al. [2] reported a similar patient who com-
plained of silicone induced ulcerated wound and treated the 
wound successfully with surgical debridement and Penlac®. It 
was accepted and published in other journals. In our case, sili-
cone granuloma like a hard block was excised focally with 
minimal surgical debridement. We used NPWT device ap-
plied with micronized ADM and conservative foam material 
to induce wound healing in the defected area of the excised 
tissue, and the wound healing occurred successfully. We also 

use Intravenous antibiotics for few days. Antibiotics were not 
used for long periods of time because there were no signs of a 
general infection during several hospitalization and the CRP 
levels were low. 

The dermal extracellular matrix (ECM) has proteins that as-
sist structural and signaling functions critical for skin wound 
healing. But the ECM of chronic wound is easily degraded by 
wound’s inflammatory and proteolytic environment. Since 
ECM is often destroyed in chronic wounds, various materials 
have been devised to promote healing of damaged or de-
formed ECM [6]. ADM is one such type among them.

The use of ADM offers several advantages compared with 
other bioengineered skin grafts. First, the skin graft is an im-
munologically inert, acellular, replacement scaffold derived 
from human cadaver tissue and is comprised of collagen and 
extracellular protein matrices. Furthermore, it provides a fa-
vorable microenvironment for bio-ingrowth by promoting 
nutritional diffusion and cellular proliferation for complete 
wound healing. These properties result in the rapid revascu-
larization and cellular repopulation of the matrix scaffold [7]. 

Gelatin is a protein biopolymer derived from native colla-
gen, which is a structural protein that occupies the most part 
of the human skin, tendon, cartilage, and bone. Gelatin has 
several advantages such as biological origin, non-immunoge-
nicity, biodegradability, biocompatibility, and relatively low 
cost [8]. Recently, there is a report on gelatin-related phagocy-
tosis and high hemostatic effect. Finally, gelatin is more com-
fortable to use than collagen [9]. For this reason, the gelatin 
has been widely used in the pharmaceutical and medical 
fields. Ulubayram, et al. [10] reported that gelatin sponges 
contain epithelial growth factor and have a significant effect 
on reducing the size of wound and improvement of inflamma-
tory signs of tissue damage in experimentally created skin le-
sions in a rabbit.

To the best of our knowledge, the majority of studies previ-
ously published on the outcomes of ADM have involved 
freeze-drying using processed materials such as Alloderm® 
(Life Cell Co., Branchburg, NJ, USA). Histologically micron-
ized AlloDerm® helps in wound healing with fibroblast in-
growth and collagen deposition in a stable environment. Be-
cause of these characteristics, micronized AlloDerm® has bet-
ter effect on skin wounds compared to injectable bovine colla-
gen and even AlloDerm® sheets [11]. CG PASTE® can have 
side benefits of both acellular dermal matrix and gelatin.

A controlled long-term study is needed to answer whether a 
high volume of liquid silicone injection causes permanent for-
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eign body reaction, which results in skin and subcutaneous fat 
tissue scarring due to chronic inflammation. Consequently, 
venous drainage is impaired and elevates the possibility of ve-
nous ulcer and foreign body reaction. Thus, a close follow-up 
is needed. The incurable wound treatment with micronized 
ADM may be considered as another alternative wound dress-
ing method.
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