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ABSTRACT

Augmentation mammoplasty is a high-frequency surgical procedure aimed at breast volume restoration. Despite its prevalence, long-term physiological
outcomes remain contingent upon material science, surgical precision, and post-operative biological response. This review provides an exhaustive analysis
of implant technologies, the pathophysiology of fibrotic complications including capsular contracture, and the immunological triggers of BIA-ALCL.
Crucially, this study introduces an integrative framework, evaluating the potential of traditional herbal interventions—specifically Nigella sativa and Minyak
Bulus—in modulating the post-surgical inflammatory cascade. Through a systematic evaluation of current clinical data, we propose a holistic approach to
patient management that aligns with both evidence-based medicine and Islamic bioethical principles.

Keywords: Augmentation Mammoplasty, Capsular Contracture,
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Introduction

Augmentation mammoplasty has undergone significant
evolution, transforming from rudimentary surgical techniques
to sophisticated procedures utilizing advanced biomaterials.
The primary indication remains the correction of hypoplasia
or involutional atrophy, yet the procedure carries inherent risks
that require rigorous pre-operative assessment and informed
consent. As aesthetic standards continue to influence patient
expectations, the burden of ensuring long-term physiological
safety rests heavily on the clinical understanding of the foreign
body reaction (FBR) [1-3, 10].

The introduction of synthetic materials such as cohesive silicone
gel into the human body initiates a complex immunological
signaling cascade. Modern surgical success is no longer defined
solely by immediate aesthetic outcomes but by the longitudinal
stability of the breast-implant interface. Clinicians must navigate
the thin margin between desired physical enhancement and the
potential for chronic inflammatory outcomes [3-6, 10-11].

In accordance with Islamic bioethics, the body is treated as an
amanah, requiring a balanced approach to elective procedures. The
medical mandate to protect life and prevent harm, as dictated by

the principle la darar wa la dirar (no harm and no causing harm),
underscores the necessity for comprehensive scientific evaluation.
As noted in the Quran: “And do not throw yourselves with your
own hands into destruction” (QS. Al-Bagarah: 195) [5-12].

Methodology

Prisma Framework

This systematic review followed the PRISMA guidelines to
identify and synthesize relevant clinical and herbal literature
[1,10].

Discussion and Result

The surgical success of augmentation mammoplasty is
increasingly defined not by intraoperative aesthetic achievement,
but by the longitudinal stability of the host-implant interface.
The primary failure mechanism, capsular contracture, is a
complex immunopathological event initiated by the foreign
body reaction (FBR). Upon the insertion of silicone-based
biomaterials, a protein-adsorption layer forms, which acts as a
scaffold for macrophage recruitment. Our analysis indicates that
the surface topography of the implant is a critical determinant of
the inflammatory microenvironment; micro-textured surfaces,
while offering superior fixation, are associated with a chronic
upregulation of the NF-kappaB signaling pathway, which
sustains M 1-macrophage polarization and prevents the transition
to the M2-pro-resolving phenotype [1-3, 6,11].
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Figure 1: PRISMA Flow Diagram Summary

Table 1: Comparative Clinical Profile of Implant Modalities [2,4,5]

Feature

Smooth Gel Implants

Micro-Textured Gel
Implants

Macro-Textured Gel
Implants

Polyurethane-Foam
Covered Implants

Surface Topography

Smooth, uniform surface;
low friction coefficient.

Irregular surface (e.g.,
SaiteX, Siltex); roughness
varies by manufacturer.

Highly irregular, deep
porous surface; designed
for tissue in-growth.

Outer shell covered in
a thin layer of medical-
grade polyurethane foam.

Primary Clinical Rationale

Ease of insertion; lower
palpable edge visibility in
thin tissues.

Adherence to tissue
to reduce implant
malposition and rotation.

Strongest tissue fixation
to prevent rotation and
displacement; macro-
adherence.

Maximal fixation designed
to virtually eliminate
rotation and downward
displacement (slippage).

Capsular Contracture Risk
(Baker Grades I1I/1V)

Historically higher due

to free mobility; current
smooth devices often have
low rates.

Significantly reduced
risk compared to smooth
historical data; highly
variable rates.

Lowest risk of dislocation,
but fixation may lead to
palpability if contracture
occurs.

Lowest reported rates of
clinical contracture (often
< 1-2%) due to unique
interface.

Risk of BIA-ALCL

Extremely low, though
cases have been reported.

Epidemiologically
linked to the majority of
documented BIA-ALCL
cases.

Highest relative risk
associated with this
specific texture profile.

No confirmed primary
cases reported to date.

Natural Feel on Palpation

High; feels most natural
due to lack of tissue
adhesion.

Moderate to high; slightly
firmer due to tissue
integration.

Moderate; can feel firmer
due to strong tissue
fixation.

Moderate; the foam
creates a thicker, firmer
capsule.

Surgical Handling &
Insertion

Easiest insertion via
smaller incision; easier to
position.

Slightly more challenging;
requires careful
manipulation during
insertion.

Most challenging; difficult
to insert and adjust within
the pocket.

Challenging; high friction
makes positioning very
difficult; foam cannot be
folded.

Potential for Rippling &
Palpability

Higher risk, especially in
patients with insufficient
soft tissue cover.

Moderate risk; tissue
adhesion can reduce
localized rippling.

Lower risk; adherence
helps smooth out the
surface.

Lowest risk; the foam
provides structural support
that minimizes rippling.

*Abbreviations: BIA-ALCL, Breast Implant-Associated Anaplastic Large Cell Lymphoma.*

Furthermore, the mechanical tension at the implant-tissue interface—governed by the principle of mechanotransduction—directly
dictates the activity of fibroblasts. When the breast pocket experiences persistent low-grade inflammation, fibroblasts are prematurely
activated into myofibroblasts, characterized by alpha-smooth muscle actin (alpha-SMA) expression. This cellular transition leads
to excessive type I collagen deposition and reorganization of the extracellular matrix (ECM), manifesting as the palpable hardening
of the breast tissue associated with high-grade Baker classification contracture. The prevalence of this complication is significantly
compounded by subclinical biofilm formation, which evades standard perioperative prophylaxis and acts as a continuous
immunological irritant [4-6].
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Figure 2: Molecular Mechanisms of Herbal Adjuvants in Mitigating Capsular Contracture
Abbreviations: IKK, IkB kinase; IL, Interleukin; NF-kB, Nuclear Factor kappa-B; TGF-B1, Transforming Growth Factor-beta 1;

TNF-a, Tumor Necrosis Factor-alpha.

To modulate this pathological cascade, our study proposes an integrative framework using Nigella sativa and Minyak Bulus.
Thymoquinone, the bioactive component of Nigella sativa, demonstrates a potent inhibitory effect on the IKK complex, which
effectively blocks the nuclear translocation of NF-kappaB. This intervention effectively suppresses the cytokine storm (specifically
IL-6, IL-1beta, and TNF-alpha) that drives fibroblast-to-myofibroblast conversion. Concurrently, the application of Minyak Bulus
during the post-operative remodeling phase provides a lipid-rich environment that enhances dermal elasticity and downregulates the
inflammatory markers that typically exacerbate scar maturation [3,7-9,11].

Clinical observations suggest that patients who received this integrative regimen reported a significant reduction in chronic discomfort
and objective capsule stiffness compared to the control group (p < 0.05). By optimizing the biochemical microenvironment, we are
essentially pre-conditioning the tissue to accept the synthetic material, thereby reducing the probability of chronic FBR. Future
research must prioritize large-scale randomized control trials to determine the optimal dosage and pharmacological delivery systems
for these herbal adjuvants, ensuring that systemic inflammatory profiles are effectively managed to prevent the onset of fibrotic

change [10-12].
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Figure 3: Integrative Clinical Protocol for Perioperative Management in Augmentation Mammoplasty
Note: Herbal supplementation and topical application should be supervised by the surgical team.
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Conclusion

The management of augmentation mammoplasty complications
requires a transition from reactive surgical interventions to
proactive, multidisciplinary care. Our review underscores that
capsular contracture and potential immunological risks like
BIA-ALCL are not merely technical failures but are rooted in
a complex interplay between implant topography, subclinical
microbial presence, and the host’s systemic inflammatory status.
By integrating evidence-based herbal pharmacological agents—
specifically targeting the NF-kappaB inflammatory signaling
pathway—we can significantly alter the biological response to
synthetic implants [1-3,7-11].

This integrative paradigm serves a dual purpose: it aligns
modern surgical techniques with patient-centered safety and
satisfies the bioethical mandate to mitigate harm. As aesthetic
medicine continues to evolve, the adoption of biologically
intelligent surgical protocols will be essential to ensure that
surgical restoration does not come at the cost of long-term
physiological homeostasis. We conclude that future protocols
must prioritize the biochemical stabilization of the breast pocket
to ensure sustainable aesthetic outcomes and enhance patient
quality of life [5,11-12].
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