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INTRODUCTION
Breast implant rupture is a common complication in 

aesthetic and reconstructive surgery. However, the removal 
of silicone leakage in intra- and extracapsular spaces could 
prove difficult and incomplete. 

A current retrospective study on patients with high 
grades of capsular contracture showed an increased risk 

of recurrence when silicone gel implants rupture.1 Several 
methods are used in surgical practice to remove silicone 
from breast pockets.2–6 Hydrosurgical debridement (HD) 
is usually applied to treat wounds, particularly in the case 
of infected and necrotic tissues, or simple fibrinous tis-
sues. This morphological study aimed to verify HD effi-
cacy in silicone removal after implant rupture because 
this technique could be a good option as a procedure for 
breast pocket treatment in vivo.

MATERIAL AND METHODS
A 45-year-old woman was referred to our clinic after 

the rupture of the left intracaspular breast prosthesis (375 
mL, containing cohesive gel). Consequently, an operation 
based on bilateral implant removal, breast pocket clean-
ing with a HD system, capsulotomy, and replacement of 
breast implants with new prostheses was planned.

An en bloc capsulectomy, which included the inner 
ruptured implant, was performed. A section on the major 
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diameter (as capsulotomy) was made to divide the capsule 
into two equal parts and remove the inner implant. Half of 
the sample was treated with HD on the inner capsular sur-
face to remove silicone. The other half was left untreated 
as a control.

In the study presented, the Versajet II system (Smith & 
Nephew) with an “exact” hand piece (45 degrees/14 mm) 
was used, set to maximum intensity (10/10). Both types 
of samples [ie, treated (T) and nontreated (NT)] were 
analyzed by the histology and anatomical pathology units. 
NT and T fibrotic capsule samples were processed by light 
microscopy and scanning electron microscopy (SEM).

RESULTS
The NT tissue showed a synovial-like morphology with 

three distinguishable layers. A pseudoepithelial structure 
was observed on the outer side, whereas the middle region 
was formed of connective tissue with numerous rounded 
empty spaces where silicone was contained. A thick fibrous 
tissue formed the inner layer. Inflammatory cells were evi-
dent in both the middle and inner layers (Fig. 1).

The SEM analysis revealed a disorganized collagenous 
fibrous component with several large lacunae caused by 
silicone (Fig. 2). The T tissue showed two main layers of 
connective tissue. The outer layer contained a few flat-
tened and rounded small spaces that probably contained 
silicone. The inner layer formed of dense fibrous tissue 
was thick, with numerous blood vessels and some inflam-
matory cells (Fig. 3).

With regard to the SEM analysis, the capsule thickness 
was more compact, compared with that of the NT tissue. 
Furthermore, the fibrous component seemed well orga-
nized with few and smaller silicone lacunae (Fig. 4).

DISCUSSION
Silicone leakage is a serious problem related to 

implant rupture and represents a common complication 
in breast aesthetic and reconstructive surgery. The severity 
of fibrous capsule reaction and its related contracture are 

linked to silicone leakage into the implant pocket, which 
causes an inflammatory tissue response.7

For these reasons, it is clear that it is crucial to promptly 
and effectively remove the leaked silicone after implant 
rupture from a periprosthetic capsule without calcifica-
tion or excessive thickness1,2

Typically, the suction technique is applied using spe-
cific equipement such as syringes or bottles connected 
to a vacuum system.3–5 Chemical agents like Shur-Clens 
can be useful to remove silicone gel from breast pock-
ets.6 A recent article showed that a pulse lavage system 
(InterPulse Irrigation System), which is usually applied in 
the treatment of infected or contaminated open wounds 
as well as in implant surgery delivering a high-intensity jet 
of water that impacts perpendicularly and not selectively 
the surface to be treated, is also effective for the treatment 
of complications from breast implant rupture like silicone 
leakage.2

HD could represent a good and quick alternative tech-
nology for breast pocket cleaning after implant rupture 
for different reasons. First, the main feature of HD is its 
ultraselectivity: as has been noticed in wound treatment 
applications, its innovative water jet, which is parallel to 
the tissue being treated, is useful for performing selective 
and controlled debridement with low risk of damaging 
good tissues. Thus, the instrument does not cause deep 
diffusion of the substance or material to be removed. 
Microscopic examination shows that after the treatment, 
the residual silicone has not undergone migration or sub-
stantial depth changes compared with untreated tissues.

Takeaways
Question: We aimed to effectively and promptly remove 
silicone leakage from breast pockets after breast implant 
rupture, to prevent any issues like capsular contracture.

Findings: The authors propose the use of hydrosurgical 
debridement for the removal of the silicone leaked from 
prosthesis pockets after breast implant rupture.

Meaning: Hydrosurgical debridement system has proved 
to be useful for the removal of silicone (ex vivo) from cap-
sular surfaces after implant rupture.

Fig. 1. Histological images of NT tissues (hematoxylin & eosin 
staining, 20× magnification). Fig. 2. NT tissues observed by SEM (scale bars 500 µm).
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Moreover, in a possible in vivo implant rupture routine 
treatment, this method can guarantee quick and effective 
removal of silicone leakage thanks to the modulated high-
intensity water jet and vacuum system integrated into the 
handpiece. [See Video 1 (online), which displays a dem-
onstration of the HD system’s capability to remove silicone 
gel (×2 speed).]

On the other hand, as highlighted by the analysis of 
light microscopy and SEM, selective shaping of capsular 
surfaces can be achieved, particularly in the peripheral 
layers, where a high amount of inflammatory cells inter-
face with silicone. Indeed, in the case-study presented, 
the treated tissue did not present the pseudoepithelial 
structure on the outer side, just like the nontreated tis-
sue. In the peripheric layer, there were fewer flattened 
and rounded small spaces, which probably contained sili-
cone, and the inflammatory cells in the inner layer had 
decreased.

In vivo experimentation is needed to understand how 
to optimally treat the tissues without causing damage or 
complications. The goal is to find a proper balance that 
considers the intensity of the water jet and the duration 
of the treatment, but above all, to allow the surgeon to 
develop the ability to treat tissues as appropriately as possi-
ble, depending on the specific case. However, until further 
in vivo studies are performed, the use of HD for silicone 
gel removal from the breast pocket is not recommended.

CONCLUSIONS
HD allows for quick and ultraselective removal of sili-

cone leakage from a breast capsule after implant rupture. 
This technique is also effective in modifying the histologi-
cal features of the capsule as demonstrated by the light 
microscopy and SEM analyses. This method could be used 
in vivo, and in a future experimental study, the effective-
ness of HD in preventing the recurrence of capsular con-
tracture could be demonstrated.
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Fig. 3. Histological images of treated tissues (hematoxylin & 
eosin staining, 20× magnification).

Fig. 4. Treated tissues observed by SEM (scale bars 100 µm).
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