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ABSTRACT 
 
  Scars following mastectomy can lead to chronic pain, restricted mobility, and psychological distress. 
Intralesional injections with non-crosslinked hyaluronic acid (HA) may offer a minimally invasive 
solution to improve scar quality and function. A 56-year-old woman presented with a painful, retractile 
scar after right mastectomy with intraoperative radiotherapy. She experienced movement limitation 
and was considered a candidate for lipofilling. Two intralesional treatments were performed with 
Neauvia Hydro Deluxe (non-crosslinked HA + 0.01% CaHA). The patient reported improved tissue 
pliability, reduced pain, and enhanced mobility. Objective findings included improvements in the 
POSAS and reductions in pigmentation, vascularity, and scar thickness. The Global Aesthetic 
Improvement Scale (GAIS) rated the result as “very much improved.” This case highlights the potential 
of non-crosslinked HA for improving scar quality and reducing pain post-mastectomy, providing an 
alternative or adjunct to surgical revision. 
 
INTRODUCTION 
 
  Mastectomy, while life-saving, often leaves behind more than just physical scars. The psychological, 
aesthetic, and functional consequences of mastectomy scars are well documented, particularly among women 
for whom breasts carry cultural and personal meaning related to femininity, sexuality, and identity (1–3). 
Scarring may result in persistent pain, restricted mobility, and body image disturbances, often impacting 
quality of life long after oncologic treatment ends (1, 4, 5). 
  From a physiological standpoint, mastectomy scars are frequently hypertrophic, adherent, and retractile due 
to the extent of surgical excision, underlying tissue loss, and the effects of adjuvant therapies such as 
radiotherapy. These factors contribute to fibrotic remodeling, vascular compromise, and occasional nerve 
entrapment, which can produce chronic pain, stiffness, and tissue rigidity (6, 7). Addressing these scars, 
therefore, requires more than superficial correction; successful treatment must target the deeper extracellular 
matrix and its altered architecture. 
  Conventional interventions for scar modulation include massage, laser therapy, microneedling, corticosteroid 
injections, and surgical revision (8). Recently, the use of injectable agents in regenerative aesthetics has opened 
new avenues for scar treatment. Among these, non-crosslinked hyaluronic acid (HA) has gained interest for 
its bioactive properties. Unlike crosslinked HA, which primarily provides structural support and volume, non-
crosslinked formulations serve a different role: enhancing hydration, modulating inflammation, and 
influencing fibroblast behavior within the dermal matrix (9, 10). 
  In vitro studies have shown that non-crosslinked HA can upregulate collagen and elastin synthesis, promote 
angiogenesis via VEGF expression, and reduce oxidative stress in dermal cells. These effects may help reverse 
aspects of pathological scarring, especially in hypovascularized or irradiated tissue. Its uniform diffusion and 
biocompatibility make it particularly suited for intralesional application in delicate, fibrotic areas. When 
combined with low concentrations of calcium hydroxyapatite (CaHA), as in some modern formulations, 
additional stimulation of dermal remodeling may occur without the volumizing effect typical of fillers (9, 11, 
12). 
  This case report presents the clinical and aesthetic outcomes of a patient treated with Neauvia Hydro Deluxe, 
a formulation containing non-crosslinked HA and 0.01% CaHA for a painful, retracted post-mastectomy scar. 
The treatment was delivered through targeted intralesional injections, resulting in significant improvement in 
scar elasticity, pain reduction, and overall tissue quality. 
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CASE PRESENTATION 
 
Patient history and clinical background 
  A 56-year-old female patient presented with a painful, retracted scar five years following a right nipple-
sparing mastectomy with intraoperative radiotherapy (IORT) for breast cancer. IORT was performed at the 
time of surgery to enable preservation of the nipple–areola complex in a clinically complex case. 
  The intralesional treatment described in this report was initiated five years after surgery and radiotherapy. 
The optimal timing for such intervention remains to be established and may depend on the degree of tissue 
healing and radiation-induced changes. 
  The patient reported persistent discomfort at the surgical site, characterized by chronic pain both at rest and 
during arm movement. The pain was accompanied by a notable restriction in shoulder mobility, and the patient 
described a sensation of scar tightness, particularly exacerbated during upper limb elevation. Additionally, she 
expressed significant psychological distress related to the appearance and altered sensation of the scar, which 
negatively impacted her body image and emotional well-being. 
  On clinical examination, the scar appeared visibly retracted and adhered to the underlying tissues. Palpation 
revealed fibrotic stiffness and reduced skin pliability. Assessment using the Patient and Observer Scar 
Assessment Scale (POSAS) indicated unfavorable scar characteristics, including increased pigmentation, 
vascularity, and thickness. Given these findings, the patient was evaluated as a candidate for lipofilling; 
however, she elected to pursue a non-invasive, injectable approach. 
 
Treatment protocol 
  The selected treatment involved the use of Neauvia Hydro Deluxe (Matex Lab, Switzerland), a biostimulatory 
injectable formulation composed of non-crosslinked hyaluronic acid (18 mg/mL) combined with 0.01% 
calcium hydroxyapatite (CaHA). A total of two treatment sessions were administered, spaced 30 days apart. 
Each session included intralesional microinjection of 2.5 mL of the product using a 30-gauge needle, resulting 
in visible papules at the injection sites. 
 
Injection technique 
  Injections were performed directly into the fibrotic and retracted scar tissue, with the formation of visible 
papules confirming appropriate intradermal placement (Figure 1). The use of a cannula was avoided because 
it proved painful, technically challenging, and ineffective at penetrating the dense fibrotic tissue. 
  In areas of marked fibrosis, careful serial puncture with the needle allowed progressive delivery of the 
product, facilitating its distribution within the scar without the need for extensive mechanical disruption. 
Throughout the procedure, particular attention was paid to maintaining a safe injection depth to avoid contact 
with the underlying breast implant. This approach enabled precise targeting of the affected areas while 
minimizing patient discomfort and procedural risk. 
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Figure 1. Close-up view of the post-mastectomy scar immediately after intralesional injection of Neauvia 
Hydro Deluxe. The image shows localized erythema and pinpoint bleeding at injection sites, consistent with 
microperforations created by a 30G needle. The scar appears fibrotic and hypertrophic with visible retraction 
and surface irregularities. 
 
Clinical outcomes 
  Following the first treatment, the patient reported a marked reduction in both passive and active pain, as well 
as a noticeable increase in tissue hydration and elasticity. After the second session, further clinical 
improvements were observed. The scar demonstrated a softer, more pliable texture and improved coloration 
(Figures 2, 3). Objective assessment revealed measurable reductions in vascularity, pigmentation, and scar 
thickness, as measured on the POSAS scale. Both the patient and the treating clinician independently rated the 
outcome as “very much improved” on the Global Aesthetic Improvement Scale (GAIS). No adverse effects, 
complications, or delayed reactions were noted throughout the treatment or follow-up period. 
 

 
Figure 2. Clinical outcomes after two sessions of intralesional Neauvia Hydro Deluxe injection. The images 
demonstrate visible improvement in scar texture and color. Retraction and fibrosis are reduced, with a 
smoother contour and less pigmentation.  
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Figure 3. Assessment of scar elasticity and pliability before and after treatment. Sequential images 
demonstrate improved tissue flexibility and softness of the post-mastectomy scar, as assessed by manual skin 
pinching. After each treatment session with Neauvia Hydro Deluxe, the scar shows greater mobility and 
reduced tension, correlating with patient-reported reductions in pain and tightness. 
 
Ethical considerations 
  The patient provided written informed consent for photographic documentation and the publication of this 
case report. 
 
DISCUSSION 
 
  Post-mastectomy scar formation, particularly after oncologic surgery and radiotherapy, represents a complex 
therapeutic challenge with both physical and psychological dimensions. These scars often extend deep into 
the subcutaneous layers, binding fascial planes, entrapping nerves, and restricting movement, frequently 
resulting in chronic pain and emotional distress (1, 3, 4). The patient described in this report exhibited all of 
these features, including a dense, adherent, and painful scar with reduced elasticity and shoulder mobility. 
  Beyond the physical sequelae, post-mastectomy scars profoundly impact body image and self-perception. 
Slatman et al. described how many women perceive their scarred chest as alien, reflecting a disruption in 
bodily identity (1), while Davies et al. emphasized the coexistence of gratitude and grief in the perception of 
these scars (4). Effective treatment, therefore, must address both the functional and sensory dimensions of 
recovery while minimizing further invasiveness. 
  Current management strategies range from physiotherapy and massage to surgical revision techniques such 
as lipofilling or flap reconstruction. However, many conservative approaches focus on surface texture or 
appearance rather than addressing deep fibrosis, adhesion, and vascular compromise. In a randomized 
controlled trial, Górecki et al. showed that targeted myofascial therapy achieved greater improvement in scar 
mobility and shoulder function compared to standard physiotherapy, underscoring the value of addressing 
deeper fascial restrictions (13). 
  In the present case, a two-session protocol using Neauvia Hydro Deluxe, a non-crosslinked hyaluronic acid 
(HA) enriched with low-dose calcium hydroxyapatite (CaHA), was employed to soften the fibrotic scar and 
restore tissue elasticity. Biologically, HA supports dermal hydration, fibroblast viability, and extracellular 
matrix (ECM) organization. Zerbinati et al. demonstrated that non-crosslinked HA increased VEGF secretion 
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and reduced IL-8 expression in keratinocytes, suggesting pro-angiogenic and anti-inflammatory effects (9). 
Clinically, jet injection of HA has been associated with improved skin texture and elasticity (14). 
  CaHA, even at low concentrations, acts as a regenerative stimulant by promoting fibroblast proliferation, 
collagen and elastin synthesis, and angiogenesis (15, 16). The combination of HA with microdosed CaHA has 
been hypothesized to provide complementary remodeling effects, potentially enhancing dermal structure 
without a volumetric effect (12). While controlled trials in irradiated or post-surgical scars are still limited, the 
rationale for this dual approach is supported by accumulating experimental and clinical data. 
  After two sessions, the patient reported a marked reduction in both resting and movement-related pain and 
regained measurable shoulder mobility. POSAS assessment confirmed improvements in pigmentation, 
vascularity, and scar thickness. Subjectively, the patient described the tissue as “softer” and “more alive,” 
aligning with qualitative improvements in self-perception. Both patient and clinician rated the outcome as 
“very much improved” on the Global Aesthetic Improvement Scale. 
  The observed pain relief deserves attention. Although HA lacks direct analgesic properties, its ability to 
restore hydration and mechanical balance may reduce tension on nociceptors within fibrotic tissue. Even 
minimal increases in pliability can relieve strain on entrapped nerve endings. Importantly, the mechanical 
disruption of fibrotic adhesions (subcision effect) that occurs during needle insertion and product deposition 
should be acknowledged as a potentially significant contributing factor to the observed clinical improvement. 
It is therefore difficult to distinguish, on the basis of a single case, the relative contributions of the 
biostimulatory properties of the injected formulation from those of the mechanical release itself. 
  Comparable outcomes have been observed with other non-invasive modalities. Leung et al. reported that 
mechanical scar stimulation significantly enhanced mobility and appearance compared to standard therapy 
(17), while MacGillis and Vinshtok documented favorable remodeling of hypertrophic and atrophic scars 
following high-velocity pneumatic HA delivery (14). While these observations are encouraging, controlled 
studies are needed to confirm whether minimally invasive HA-based interventions can reliably improve scar 
structure, function, and patient well-being in this specific clinical context. 
  Nevertheless, the limitations of this case must be recognized. As a single-patient observation, it lacks 
comparative data and long-term follow-up. The duration of improvement and the specific biological pathways 
involved, whether through hydration, fibroblast activation, or inflammatory modulation, remain to be clarified. 
Patient-specific factors such as age, radiation exposure, and prior treatments may also influence results and 
should be considered in future studies. 
  Despite these limitations, this case suggests that HA-based regenerative therapy may have a role as part of a 
multimodal approach to complex scar management, particularly when combined with mechanical release 
techniques. However, further evidence from controlled studies is needed before definitive recommendations 
can be made. 
  Future research should aim to validate these findings in controlled clinical settings, ideally comparing HA–
CaHA combinations with existing methods such as lipofilling, corticosteroids, or laser-assisted remodeling. 
Integration with physiotherapy, laser resurfacing, or platelet-rich plasma may further enhance outcomes. For 
patients unwilling or unable to undergo additional surgery, such minimally invasive, biologically active 
treatments may represent a promising complementary option for improving both function and quality of life. 
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