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Abstract

Silicone gel-filled breast implants (SGBIs) have undergone significant technological evolution,
yet their safety continues to be challenged by complications, such as capsular contracture (CC),
device rupture and breast implant-associated anaplastic large cell lymphoma (BIA-ALCL). Korea
has recently faced two major events affecting implant safety perception: three Korean cases of
BIA-ALCL and the first Korean case of a breast implant fraud (BIF). High-resolution ultrasound
(HRUS) has emerged as a reliable imaging modality capable of non-invasively characterizing
implant features and detecting early complications. A 37-year-old Korean woman receiving a
breast implant illegally manufactured with altered shell  structures and non-approved silicone
materials. An HRUS showed five hyperechoic shell layers on the left implant and four on the
right, inconsistent with the manufacturer’s specifications. This case emphasizes the expanding
application of HRUS for implant surveillance, particularly in the context of BIF. 
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1. Introduction

Despite the widespread use of a silicone gel-filled breast implants (SGBIs) in the field of
aesthetic and reconstructive breast surgery, their complications pose a serious issue [1]. This
dictates the need to prepare a strategy to safeguard patients receiving an SGBI. Recently, in
Korea, Kim JH, et al. have efficiently used a high-resolution ultrasound (HRUS) equipment (Aplio
i600; Canon Medical System, Otawara, Tochigi, Japan) in detecting complications of an implant-
based augmentation mammaplasty. More specifically, Kim JH, et al. have sought to make an
accurate diagnosis of capsular contracture (CC) based on a thickened capsule (TC) and rupture
of a breast implant before reoperation using HRUS [2–17].

After  the  onset of  three  Korean cases of  breast  implant-associated anaplastic  large cell
lymphoma (BIA-ALCL) between 2019 and 2020, both plastic surgeons and patients faced new
crisis  due to  a  breast  implant  fraud (BIF);  despite  awareness of  the fact  that  the  device  is
defective, marketing defective breast implants is a type of medical device fraud, as described in
a recent article [3–5,18]. The first Korean case of a BIF was revealed by a whistleblower; the only
microtextured SGBI from a Korean manufacturer was manufactured using hazardous substances,
such as 9-7900 and Q7-4850, and its shell structure was deliberately modified in violation of the
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regulatory requirement enforced by the Korean Ministry of Food and Drug Safety [4,18].
We experienced a case of a 37-year-old Korean woman receiving a microtextured device

whose  shell  structure  was  illegally  modified.  Here,  we  report  our  case  with  a  review  of
literatures.

2. Case Report

After hearing the news report that the manufacturer illegally modified the shell structure of
BellaGel SmoothFine (HansBiomed Co. Ltd., Seoul, Korea), a 37-year-old woman (height: 155
cm, weight: 50 kg) visited me for further evaluation and treatment in December 29, 2020. On
history  taking,  the  patient  received  aesthetic  augmentation  mammaplasty  using  BellaGel

SmoothFine at other hospital before visiting me in 2020. On physical examination, the patient
had no notable findings.

The patient underwent breast ultrasound using Aplio i600 (Canon Medical System) system
with a 7-18-MHz linear transducer, as previously described [2–13]. Thus, the patient was further
evaluated  for  the  manufacturer,  types  and  shape  of  a  breast  implant,  any  notable  signs
associated  with  an  implant-based  augmentation  mammaplasty  in  the  pocket  or  breast
parenchyma and presence of  nodules on the breast imaging-reporting and data system (BI-
RADS) category. Potential complications include malrotation, folding, seroma, TC, upside-down
rotation, rupture, capsule mass and breast mass [3].

On breast ultrasound, the patient was confirmed to receive the device in the subpectoral
pocket. But the patient presented with no notable complications. Sonographic images showed
that there were 4 and 3 hyperechoic lines on the left and right side, respectively (Figure 1).
Based on these findings, the patient was found to receive a 5- and 4-layered device in the
corresponding order. The patient was warned of the possibility of gel bleed or rupture due to a
shell  weakness.  But  the  patient  did  not  receive  reoperation  for  removal  of  the  device  or
replacement with other brands of an SGBI.

Figure 1. Sonographic images showing 2 different shell layers of the BellaGel SmoothFine.

On breast ultrasound, there were 4 and 3 hyperechoic lines on the left and right side.

3. Discussion

Assessment of the safety of an SGBI focuses on possible risks of toxicity, immunogenicity,
teratogenicity,  carcinogenicity,  CC and rupture [19].  To date, considerable efforts have been
made to  detect postoperative complications  of  an SGBI  using an HRUS;  there has been an
expansion in the role of an HRUS in the early detection of complications of an implant-based
augmentation  mammaplasty  [2–17].  Of  note,  the  use  of  HRUS has been combined with an
artificial intelligence (AI), which revolutionizes medical diagnostics by enhancing image quality,
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standardizing  procedures  and providing  more  accurate  and efficient  analysis.  AI  algorithms,
particularly machine learning, are trained on large datasets of HRUS images to automatically
identify,  classify  and measure  pathological  features,  thus  aiding  clinicians  in  their  decision-
making [16,17,20,21].

The expanding role of an HRUS also deserves special attention from the standpoint of the
current  status  of  an  implant-based  augmentation  mammaplasty  in  Korean  women  is
characterized  by  a  post-crisis  environment  focusing  on  risk  management  and  social
sustainability, following the onset of three cases of BIA-ALCL and the first case of a BIF involving
a Korean manufacturer of the device in Korea [22]. Moreover, previous studies have indicated
the use of an HRUS in combination with an SGBI showing a relatively higher short-term safety
profile,  such as  Motiva ErgonomixTM (Establishment  Labs Holdings Inc.,  Alajuela,  Costa Rica)
[2,23–32], following the above incidents. These published studies have indicated the importance
of  a  heightened  awareness  of  implant  safety,  a  shift  towards  smoother  and  microtextured
implants  and  a  greater  emphasis  on  comprehensive  patient  education  and  postoperative
monitoring using an HRUS [13,22,24,31,33].

The first Korean case of a BIF represents more than the misconduct of a single company;
rather, it exhibits structural similarities to the Poly Implant Prothèse (PIP) breast implant fraud
that occurred in France in the 2010s [4]. In more detail, HansBiomed Co. Ltd. was also involved
in manufacturing  M-Implants  as  an original  equipment  manufacturer  at  the  request  of  Rofil
Medical International B.V. (Breda, Netherlands). That is, the M-Implants® were categorized into
Rofil M-Implants® and those of HansBiomed origin, as described by Keizers PH et al. [34]. Indeed,
certain  M-Implant® products (IMGHC-TX,  IMGHC-MX and  IMGHC-LS)  were rebranded from PIP
breast implants in the UK, the Netherlands, and Estonia after their withdrawal from the French
market  (Figure  2)  [35–38].  Both  incidents  therefore  warrant  comparative  analysis  as
representative  cases  demonstrating  how medical  device  safety  verification  systems  can  be
neutralized by a manufacturer’s concealment strategies [39].
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Figure 2. M-Implants placed with Poly Implant Prothèse implants in a box.

The  PIP  scandal  involved  the  manufacturer  using  low-cost  industrial  silicone  instead  of
approved  medical-grade  silicone,  while  operating  a  dual-track  production  system  in  which
compliant products were submitted only for regulatory inspections. The incident exposed the
inherent  vulnerability  of  verification  systems  that  rely  heavily  on  manufacturer-submitted
documents;  routine  inspections  alone  are  insufficient  to  detect  deliberate  concealment  and
manipulation. As a result, the PIP case produced hundreds of thousands of victims worldwide
and fundamentally reshaped global paradigms for medical device regulation [40,41].

The first Korean case of a BIF displays essentially the same structural defects. Investigations
and court proceedings confirmed that the manufacturer and its executives used unapproved
silicone gel,  falsified quality-assurance certificates  and bypassed the certification system by
submitting separate samples to the regulatory authority [12,42].  This  directly highlights the
structural  limitations  of  a  trust-based,  registration-centered  medical  device  certification
framework  that  relies  on  the  manufacturer’s  documents  and  submitted  samples.  Notably,
despite the global warnings that followed the PIP scandal, Korea failed to implement effective
on-site  surveillance and robust  post-market  surveillance,  resulting in  a  recurrence of  nearly
identical BIF, thereby amplifying the regulatory vulnerability [22].

Recently,  a  former  chief  executive  officer  of  the  manufacturer  received a 2-year  prison
sentence  and  the  manufacturer  underwent  a  tax  investigation.  This  suggests  that  the
misconduct was not merely a regulatory violation but may have been part of a systematic and
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sustained  corporate  misconduct.  The  pattern  closely  resembles  the  PIP  case,  in  which  top
management  orchestrated  or  condoned  the  fraudulent  scheme.  Moreover,  a  total  of  5,365
victims of the first Korean case of a BIF filed a lawsuit against the manufacturer in 2020; the
court ordered the manufacturer to pay $ 27,495,807.72 USD to them [22,43,44]. Both the PIP
case and the  first  Korean case of  a  BIF  highlight  how the absence of  ethical  leadership in
medical  device  manufacturers  can evolve into  a  full-scale  systemic risk affecting the  entire
organization.

To prevent recurrence of a BIF, the following measures should be appropriately taken: (1)
real-time and random inspections of manufacturing processes, (2) enhanced independence of
notified  bodies,  (3)  strengthening  the  effectiveness  of  unique  device  identification-based
traceability,  (4)  stronger  whistleblower  protections  and  (5)  greater  accountability  of  senior
management.

Recently, HRUS has emerged as a highly reliable, clinically practical modality for implant
surveillance.  Kim  JH,  et  al.  have  previously  shown  the  clinical  usefulness  of  HRUS  in
characterizing  the  type  of  a  breast  implant,  counting  shell  layers,  measuring  the  capsule
thickness, identifying rotation or malposition and detecting rupture before reoperation [2–17]. In
the current case, HRUS successfully identified 5- and 4-layered shells on the left and right side,
respectively, confirming structural inconsistency with original specifications of the manufacturer.
Such precision imaging is particularly important in the context of BIF, where shell layer counts
and  echogenic  band  patterns  may  serve  as  objective  indicators  of  device  tampering,  as
supported by a previous literature [5].

Beyond  the  diagnostic  accuracy,  HRUS  offers  several  advantages,  such  as  real-time
imaging,  absence of  radiation,  cost-effectiveness  and high acceptability  to  patients  [45,46].
These factors are especially relevant in Korea, where thousands of patients continue to seek
reassurance following the first Korean case of a BIF. As surveillance needs grow, an HRUS may
become the cornerstone imaging modality for both a routine follow-up and an assessment of
victims of BIF.

4. Conclusions

The current case highlights the importance of an HRUS as a frontline modality for evaluating
an SGBI, especially in situations involving compromised or fraudulently manufactured devices. It
showed that an HRUS accurately visualized shell-layer abnormalities in an asymptomatic patient
who had received an illegally modified microtextured implant. Given the onset of BIA-ALCL and a
BIF in Korea, an HRUS offers a safe, accessible and highly informative imaging modality that can
guide patient counseling, regulatory oversight and long-term clinical management. A broader
implementation of HRUS-assisted surveillance may significantly improve patient safety and then
support evidence-based decision-making in patients receiving an implant-based augmentation
mammaplsty.
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