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ABSTRACT 

  The use of fillers based on hyaluronic acid in correcting deficits in the upper part of the face, 
especially in the temporal area, can significantly improve the balance and appearance of the face. Such 
a procedure, apart from unquestionable aesthetic advantages, carries significant risks, including 
contour irregularities, vascular occlusion, skin necrosis, hair loss, blindness, stroke, and non-
thrombotic pulmonary embolism. To increase the safety and precision of the volumization of the 
temple area, the technique of administration of the preparation, as well as the product itself, should 
be carefully selected. 

INTRODUCTION 

  The aging process of the face starts with the upper third, including modification of the bone structure 
temporal muscle, the obvious redistribution of superficial and deep temporal fat pads, and dermal and 
epidermal changes. The temporal area is an advanced treatable with fillers area, which requires experience 
and expertise to avoid collateral complications like intravascular penetration or any other adverse effect we 
want to avoid in our clinical practice. In Spain, many patients come for the mid-third but forget about the 
temporal area, which gives a skeletonized appearance of the face in many cases. 
  Temple hyaluronic acid filler volumization can improve the appearance of facial balance quickly, easily, 
and significantly (1). But as it is well known, unfortunately, it can also cause significant risks, including 
vascular occlusion, skin necrosis, hair loss, and blindness. To increase the safety and precision of the 
polymerization of the temple area, the administration of the preparation and the product itself should be 
carefully selected (2-4). Several methods and anatomic injection targets have been described to lower the 
risks and optimize aesthetic outcomes, such as supraperiosteal, interfacial, and subcutaneous (5, 6). In 
addition to mastering the injection methods, selecting the appropriate dermal filler and considering its 
physicochemical properties and safety profile seem crucial. Hyaluronic acid-based injectable fillers are the 
most widely used soft tissue fillers to treat facial volume deficits, providing long-term facial aesthetic 
enhancement outcomes for the signs of aging and/or facial contouring.  
  Polyethylene glycol polymer (PEG), used as a cross-linking agent in the hyaluronic acid-based fillers used 
in this, is creating the so-called PEGylation, seems to offer considerable advantages in terms of safety and 
performance of the HA gel (7-9). Both PEG and HA are polymers, and their cross-linkage allows the creation 
of matrices with scaffold structure (10-12) as a 3D web constituted by interpenetrated knots and links, thus 
offering a better filler integration into the connective tissue. Because of the PEGylation, the filler presents 
excellent adaptation and integration to the injected areas and anatomic structures. The filler appears 
uniformly distributed, with no segregation or encapsulation of cells and other structures (13). 
  The filler gives volume and support to the connective tissue as an injected substance. Still, due to the high 
content of polar groups and the molecular structure, it also has a positive associated effect linking an 
extraordinary quantity of water molecules (14). In this way, high hydration of the extracellular matrix of the 
connective tissue is increased and maintained, thus enhancing extracellular matrix permeability and the 
diffusion of nutrients from blood vessels to the whole skin as an organ, epidermis included, in a renewed 
homeostatic balance. At the same time, PEGylated hyaluronic acid has demonstrated a very low risk of 
immune-mediated adverse effects (15). This could be needed in our case because the patient was diagnosed 
with hyperthyroidism. 
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CASE REPORT 

  We describe a case that reported beneficial results with hyaluronic acid filler hydrogel crosslinked with 
polyethylene glycol diglycidyl ether in treating moderate temple hollowing loss. Following the principles of 
the Helsinki Declaration, the patient received information about the product and procedure and signed an 
informed consent form for the procedure and use of her data for scientific purposes.   

• Healthy 47-year-old woman with the indication of moderate loss of the temple hollow.
• In March 2016, the patient was diagnosed with hyperthyroidism.
• In February 2018, after exacerbation of the disease, she underwent another treatment cycle until

September 2020.
• In 2018, the patient suspended Tiamazol (Metimazol) oral treatment under the supervision of a

specialist. She was also under the guidance of a medical team for homeopathic and natural treatments
to control the disease and avoid further evolution.

• No further pathologies or alterations at the moment, and her disease is under control.
• In 2020, the patient underwent her first aesthetic procedure: botulinum toxin injections and treatments

with dermal filler based on BDDE cross-linked hyaluronic (RHA technology) and injectable tissue
filler based on calcium hydroxyapatite.
According to the doctor and the patient, the durability of the treatments was very short and
unsatisfactory.

• In 2022, two years after the first aesthetic treatment (middle and lower third), it was decided to focus
on the upper third of the face, temporal and periorbital areas, to prevent the signs of aging and ensure
a good-looking, harmonized natural effect.

  In this case, it was decided to restore and correct moderate aging of the temporal area, with a very heavy 
loss of volume in the anterior area, a need for the contour of the lateral tip of the eyebrow, and the obvious 
need for temporal hollowness augmentation. 

Products used  
  Neauvia Intense Flux (Matex Lab, Switzerland)   
  Neauvia Intense LV (Matex Lab, Switzerland) 

Technique 
  Sandwich technique - infiltration of the temporal bone with 0.25 left side, 0.3 ml on the right side with 
Neauvia Intense LV, then Neauvia Intense Flux between layers 1-3 (superficial subdermal, 0.6 ml right side, 
0.4 left side Cotofana anatomy distribution). 

  With 2 different products and a total of barely 1.5 ml, restoration, enhancement, and correction of the 
temporal area was achieved. With only 1 ml from Neauvia Intense Flux & Neauvia Intense LV 0.5 ml - a 
sandwich technique was applied, with good aesthetic effect - assessed by both the doctor and the patient (Fig. 
1 and 2). Neauvia Intense LV 0.3 ml was used with gunshot technique on the right side and 0.25 ml on the 
left side. Additionally, to obtain an even better aesthetic effect and a holistic approach to the face, the 
remaining 0.25 ml of Neauvia Intense LV was used on the right side to increase, restore, and correct the 
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cheek augmentation and the fat compartments aging loss, the same we did on the left side using only 0.15 
ml of the product. 
  Of course, a follow-up session would be highly appreciated, but the aesthetic results are very satisfactory 
with 1 session and less than 2 ml used for the entire treatment. 

Fig. 1. From left: before and one month after injecting a total of 1 ml of Neauvia Intense Flux and 0.5 ml of 
Neauvia Intense LV. The temporal was restored and corrected, and volume was restored in the cheek area. 

Fig. 2. From left: before and 1 month after injecting only 1 ml from Neauvia Intense Flux & 0.5 ml of Neauvia 
Intense LV. The temporal area has been restored and corrected; additionally, volume was restored in the 
cheek area. 
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DISCUSSION 

  The history of the patient and the concomitant hyperthyroidism autoimmune disease drew my attention to 
the problem of using fillers based on hyaluronic acid. Heydenrych et al. (16) point out that all injected dermal 
fillers, despite their composition, can indicate an immune response. This occurs because the immune system 
cannot enzymatically degrade or phagocytose the foreign body.  Due to the probably increased immune 
response among patients with autoimmune diseases, such treatments are contraindicated (16). At the same 
time, the publication by Zerbinati et al. (15) demonstrated that hyaluronic acid cross-linked with PEG can 
modulate PMN functions, resulting in anti-inflammatory effects, and carries a very low risk of immune-
mediated adverse effects. The high safety profile of PEGylated hyaluronic acid was confirmed in a 3-year 
retrospective clinical study, where no granuloma, foreign body reaction, or other complications were reported 
(16). Further confirmation of the high safety profile and high biocompatibility of such fillers, which was 
particularly important for the described case, was demonstrated among patients diagnosed with autoimmune 
thyroid diseases, as shown by histological and in vitro tests (18). 
  PEGylated hyaluronic acid fillers used in our case report differ regarding rheological properties. Neauvia 
Intense LV, with high cohesivity and high viscosity but very plastic and elastic, is ideal for this area to correct 
the profound tissues and restore the volume loss. Neauvia Intense Flux is a very malleable filler for the 
superficial compartment of the anterior temporal area, also correcting the visibility of the vessels and 
optimizing the result. 

CONCLUSION 

  Suppose we understand the anatomy, the division, and how the temporal area ages, combined with a 
profound understanding of the rheology of used products, biomimetics, biointegration, and safety profile. In 
that case, we can approach and optimize results with a smaller quantity of product, natural-looking results, 
and making our patients happy (15, 19, 20). It’s essential to understand fillers in general and, in particular, 
the rheology of the Neauvia portfolio and their biointegration, as PEGylated fillers cannot be compared to 
BDDE cross-linked fillers. Being very aware of the anatomy of the temporal region, we will be able to 
optimize results with fewer products and avoid complications in the future. Polyethylene glycol (PEG) as a 
crosslinker used in the Neauvia HA filler has shown a high safety profile (18, 21). 
  Our case report of a patient in whom PEGylated hyaluronic acid fillers were used for temporal hollowness 
augmentation proved to be effective and safe, with no side effects reported during the one-month follow-up. 
With 2 different products and a total of 1.5 ml, the temporal area was restored and corrected, and volume 
was restored in the cheek area. Both the visual result and the patient satisfaction after the treatment were very 
high. 

Informed Consent Statement 
  The subject involved in the case report gave informed consent, and the patient gave written informed 
consent to publish this paper. The case report was conducted in accordance with the Declaration of Helsinki. 
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