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Purpose: A combination of fillers and other modalities is often required to address all signs of periorbital aging. Patients are injected 
for volume loss, and for hyperpigmentation are treated with a combination treatments with chemical peels and lasers, but multiple 
visits can be burdensome. To streamline the current treatment approach for the periocular area, the current study investigated the 
benefit of the treatment with a blend of Hyaluronic Acid (HA) and Calcium Hydroxylapatite (CaHA). This dual-filler strategy is 
designed to utilize the rheological and volume replacement capabilities of HA alongside the bioregenerative effects of CaHA while 
avoiding excessive edema and/or delayed swelling that may occur when HA is injected alone.
Methods: One hundred and six adults were treated with a blend of crosslinked HA (22.5 mg/mL) and diluted/hyperdiluted CaHA. 
The filler ratio was chosen based on individual skin thickness and depth of palpebro-malar groove (PG) or supraorbital hollowness 
(SH). Assessments were performed at baseline (T0), 30, 60, 90, and 365 days. One patient underwent a comparative analysis of HA 
alone versus the HA-CaHA blend, evaluated through ultrasound, Magnetic Resonance Imaging (MRI) and Computed Tomography 
(CT) scan post-injection.
Results: All treated patients presented natural-looking results, less pronounced PG and SH with minimal edema on D30, and skin 
quality improvement with less laxity, wrinkling and pigmentation. No hyaluronidase injections for overcorrections were required. No 
severe complications were observed. For most patients, results varied according to the dilution of the blend; lower dilutions (1:1) 
lasted longer than higher dilution (1:4), even though results were still noticeable for patients treated with the latter (1:4) at the 1-year 
evaluation.
Conclusion: This study validates the use of a HA and CaHA blend (CaHA-CPM) for periocular rejuvenation, addressing various 
aging symptoms in this complex facial region.
Keywords: periocular, tear trough, sunken upper eyelids, supraorbital hollowness, A-frame deformity, superior sulcus syndrome, 
calcium hydroxylapatite, hyaluronic acid filler injection

Introduction
The periorbital skin is the thinnest skin on the face (<1mm),1 making it especially susceptible to environmental aging 
factors such as phototype, sun exposure, smoking, genetics among others.2–4 Furthermore, periorbital skin features 
a flattened dermal–epidermal interface, a thin dermis, and a low density of sebaceous glands.5 Over time, with increased 
laxity of the orbital septum, loss of subcutaneous collagen and deflation/herniation of orbital fat results in clinical 
manifestations of aging (eg, deepening of the supraorbital hollowness (SH), wrinkles, dermatochalasis of the upper and 
lower lids, worsening of palpebro-malar groove (PG), thinning of the skin, hyperpigmentation3,6). Eyes are an important 
and central facial feature, and these changes lead to a sad, fatigued, and unhealthy appearance.3–5

Periorbital rejuvenation aims to restore volume, soften rhytids, improve skin texture, and coloration.6 A broad 
array of periorbital anti-aging methods has been described, including topical medications, chemical peels, lasers, 
fillers, and surgery.1,2,7–9 However, the unique periorbital anatomy makes treatment challenging. Additionally, all 
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therapies may have associated risks (eg, thermal necrosis or ectropion from excessive skin tightening) and may require 
multiple sessions to produce noticeable results.6 Treatment options are often designed to target specific clinical 
complaints. For instance, lasers and radiofrequency focus more on rhytids and skin tightening rather than on the 
clinical signs related to the deflated fat pads (eg, grooves and hollowness) which are addressed with injectable fillers 
alone or in combination with other therapies. Hyaluronic acid (HA) is the most commonly used filler type 
worldwide.6,10

The periocular area (especially the tear trough) may present injectors with the common challenge of dealing with 
edema, overcorrection, delayed edema and/or persistent inflammatory intermittent delayed swelling (PIDS).11 This 
manuscript describes our experience using 2 fillers with well-known efficacy and safety profile, Cohesive poly- 
densified matrix hyaluronic acid (CPM-HA; Belotero®, Anteis S.A., Lonay, Switzerland) and calcium hydroxylapatite- 
carboxymethylcellulose (CaHA; Radiesse (R), Merz Aesthetics, Raleigh, NC). This dual-filler strategy can address 
multiple patient concerns in a single multi-layered strategy; CaHA provides deep volume and structure while HA 
smoothen superficial lines and wrinkles.

Methods
This retrospective single-center study was approved by a centralized institutional review board (“Comité de Ética en 
Investigación Clínica (CEIC) – Stamboulian CEIC, Buenos Aires, Argentina”; Approval number: 2290/153/2024, 
approval date: January 16th, 2025) and was conducted in adherence to the Declaration of Helsinki (1996), and in 
accordance with regional laws and Good Clinical Practice for studies in human subjects. Written informed consent has 
been provided by all the patients for treatment, imaging and publication of case details and any accompanying images 
published.

Inclusion and Exclusion Criteria
Data from subjects treated from July 2022 to February 2024 were included in the study. Inclusion criteria comprised: 18 
years or older, of any gender with mild-to-moderate palpebro-malar groove or supraorbital hollowness, preferably 
accompanied by hyperpigmentation. Exclusion criteria included: pregnancy, breastfeeding, auto-immune diseases, 
permanent filler injection, treatment in the periorbital area within 12 months.

Technique
CPM stands for Cohesive Polydensified Matrix, so when we refer to hybrids, we usually call them CaHA-CPM. For 
Belotero Balance, for example, we refer to it as CaHA-CPMB. In this treatment approach, a blend (CaHA-CPMB) of 
0.8mL of CPM-HA B 22.5 mg/mL (Belotero® Balance; Merz Aesthetics, Raleigh, NC) and 0.2 mL of CaHA (Radiesse®; 
Merz Aesthetics, Raleigh, NC) either in diluted (1:1) or hyperdiluted form (1:2 or 1:4) was used.

For the 1:1 dilution, 1.5mL CaHA was diluted with 1.5mL of 2% lidocaine. For the 1:2 dilution, 1.5mL of CaHA was 
diluted with 1.5mL of 2% lidocaine and 1.5 mL of 0.9% saline. For the 1:4 dilution, 1.5mL CaHA was diluted with 
1.5mL of 2% lidocaine and 4.5mL of 0.9% saline. After the initial dilution, 0.2 mL of the preparation was taken and 
blended with 0.8 mL of CPM 22.5 using Luer Lock syringes with 20 thorough passes to obtain a final homogeneous 
hybrid solution before injection, preventing needle clogging by CaHA particles.

The dilution ratio of CaHA was determined by the patient’s skin thickness. Dilution ratios ranged from 1:1 for thicker 
skin to 1:4 for thinner skin, tailored to minimize the risk formation of CaHA lumps and pseudoxanthelasma.

Palpebromalar Groove
Micro droplets of the blend were retro-injected using a 31G Becton Dickinson (BD) syringe needle in the supraperiosteal 
plane along the orbital rim for the palpebromalar groove.12 The same supraperiosteal technique described previously was 
used.10

The dose used ranged from 0.2 to 0.3 mL per side, per visit, depending on the depth, with an established frequency at 
the time of the first application (T0) and 30 days later, for a total of two treatment cycles.
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Supraorbital Hollowness
For the supra orbital hollowness, we used the Softfil cannula (25G; 40 mm), which has a blunt tip and reduces the risk of 
bruising and vascular damage. The blend (CaHA-CPMB) was retro-injected along the supraorbital rim at the pre-septal 
plane, superficial to the orbital septum, and deep to the orbicularis oculi muscle. The plane of the injection for the 
supraorbital hollowness depended on the objective. For patients seeking an improvement in their skin quality (tension, 
hyperpigmentation) or treatment of a post-blepharoplasty scar, the pre-septal plane was suggested. A high cohesivity 
product that integrates seamlessly upon injection was recommended to avoid lumps. The retroseptal plane is recom-
mended in cases where volume replacement of the supraorbital fat pads is needed and the product of choice is HA only; 
therefore, it was not included in this study.

The blunt cannula was preferred over a sharp needle for the supraorbital region, due to its lower risk of vascular 
occlusions, as well as higher precision to predict injection in the correct anatomical target layer from a remote entry 
point.13 We used a specific entry point between the lateral canthus and the distal edge of the eyebrow tail to access both 
the medial and the lateral part of the supraorbital rim. This point is in a line between the lateral canthus and the lateral 
eyebrow edge, at approximately 1.5 cm from the lateral canthus.14 Generally, it coincides with the upper orbital edge.

Care was taken to avoid injection within 1cm of the lateral canthus to prevent lymphatic obstruction as many deep 
lymphatic collectors are found in this area.15 The total volume of the blend varied from 0.2–0.25mL/side per visit. The 
procedure was fractionated in 2 to 3 visits, with a 30-day interval between visits (30, 60 and 90 days).

One patient was injected on the right side with HA alone (CPM-HA B 22.5 mg/mL) and on the left side with the 
blend (0.8mL of CPM-HA B 22.5 mg/mL + 0.2 mL of CaHA (1:1)) and ultrasound (US), Magnetic Resonance Imaging 
(MRI) and Computed Tomography (CT) scan were performed to compare both sides.

Imaging
Images (2D) were captured with a standard camera (Sony A73) and Vectra H2 (Canfield) before the procedure and at 
days T0, T30, T60 (if needed), T90 (if needed) and 365 days.

Magnetic resonance imaging (MRI, General Electric Signa Explorer 1.5 Tesla MRI), CT scan (GE Brightspeed Elite, 
GE Healthcare, USA) and Ultrasound (US, Linear, Clarius; probes of 15 and 20 MHz) imaging to illustrate the location 
and filler integration was performed for 1 subject.

MRI was performed using highly specific face-oriented sequences with high resolution and a small field of view 
(voxel size: 0.3*0.3*3.0 mm). Thin slices (1.6 mm) across axial, sagittal, and coronal planes were acquired using the 
following sequences: 3D Bravo fast spin echo (FSE) sequence non-contrast (TR 7283 ms, TE 102 ms, Flip angle 160 
degrees), with and without FS, STIR fast spin echo non-contrast (TR 3748 ms, TE 45 ms, Flip angle 160 degrees), with 
and without FS, T2 Cube (TR 2500 ms, TE 99 ms), with and without FS. Axial, coronal, and sagittal acquisitions).

Assessment
Investigator assessment
Post-treatment 2D and Vectra images (T30 and T60) were assessed by the investigator using a 5-point Global Aesthetic 
Improvement Scale (GAIS) (“worse, −1”; “no change, 0”; “improved, 1”; “much improved, 2”; and “very much 
improved, 3”). Moreover, the investigator scored the severity of the palpebro-malar groove depth, hyperpigmentation, 
the extent venous pooling, the amount of malar fat pad descent, and the visibility of lower eyelid rhytids using the 
Modified Sadick Scale16 (minimum score 4; maximum score 14 points) at baseline (T0) and post-treatment (T30, T60).

Patient Evaluation
Patients completed a 6-question questionnaire of satisfaction to evaluate their holistic experience throughout the 
treatment (“Is it the first time you treat the periocular area?”; What is your overall satisfaction with the treatment?”; 
“Did you have HA injection previously for the periocular area?”; “Was there any difference when you were treated with 
HA compared to the current treatment with the blend?”; “Did you notice improvement of skin quality with the current 
treatment with the blend?”; “Did you go back for re-evaluation consultation?”). Those who, prior to the study were 
treated with HA only, were asked to compare results with HA alone and with the blend.
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Face MRI
Imaging evaluation and clinical correlation were evaluated by one independent radiologist who had over least 25 years of 
experience in the field. This reviewer was unaware of the injected substance on each side. The radiologist described the 
appearance of the dermal filler distribution pattern on each side on the MRI images.

Results
The study involved 106 participants, all Caucasian, predominantly female (94 patients and 12 male patients), ranging in 
age from 25 to 76 years (median 47 yrs), with a median modified Sadick score of 7 at baseline. Hyperpigmentation was 
present in 67.6% of the patients (71/106) at baseline as per investigator assessment. The final dilution of CaHA varied 
among subjects: 1:1 for 29 patients, 1:2 for 8 patients, and 1:4 for 69 patients. Almost all patients were followed up for at 
least 30 days (103; 97.1%), with 32 patients followed up for 30 days, and 71 patients followed up for 60 days or more (14 
patients for 60 days, 31 patients for 90 days and 26 patients for 1 year). Three patients were lost to follow-up. Notably, at 
the 30-day evaluation, at least 1-grade improvement as assessed per investigator via Global Aesthetic Improvement Scale 
(GAIS score) was observed in most of the patients (88%; 91/103 patients) and maintained in 85% of patients at 60 days 
(52/61 patients) (Figures 1 and2). Out of the 12 subjects with unchanged 30-day GAIS evaluation, half were injected 
with a 1:4 CaHA dilution.

The modified Sadick Scale revealed substantial improvement in all patients in the appearance of the palpebro-malar 
groove and the sunken upper eyelids, alongside positive changes in skin laxity, wrinkles, and pigmentation score by the 
60-day evaluation (Figure 3). Out of the 35 patients that completed the satisfaction questionnaire, 80% (28/35) referred 
improvement in skin quality. Sixteen (87%; 16/18) patients who had been previously treated with HA reported 
improvements to their skin quality and/or improvement of hyperpigmentation. None of the patients required hyaluroni-
dase injections to dissolve overcorrection. One subject presented post-inflammatory hyperpigmentation after sun- 
exposure without proper care, which improved after topical treatment. Three patients presented transient edema, being 
one patient with a history of previous parotidectomy surgery with damaged lymphatic drainage that required treatment 

Figure 1 GAIS score at 30-day evaluation.
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Figure 2 GAIS score at 60-day or more evaluation. Improvement.

Figure 3 Modified Sadick Scale scores at baseline, 30 and 60 days.
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with hyaluronidase (15IU; one time injection) and antihistamine and betamethasone 0.6mg for 5 days. No severe 
complications were observed.

For the 26 patients (24.5%; 26/106) followed for 1 year, results remained stable on day 365 (Figures 4 and 5). Three 
patients treated with the blend with the 1:4 dilution required a new treatment before day 365 (in 6 months), possibly due 
to the need of volume.

Imaging
Ultrasound
Facial ultrasound scanning was performed by a radiologist with linear probes of 15 and 20 MHz on both infraorbital 
regions. In the subdermal fat plane, ovoid microdeposits with regular contours of anechoic hydrophilic filler, averaging 
1 mm in diameter, were visible, distributed diffusely, and uniformly without noticeable clusters. On the left side, 
a presence of focal hyperechogenic signal was noticeable in the deep dermis measuring 18 × 0.8 mm in diameter. 
This hyperechoic area could correspond to the presence of CaHA microspheres in the mentioned area (Figure 6). No 
hyperechoic clusters or ultrasound attenuation artifacts were seen in the area. No other noteworthy features were evident.

CT Scan
Thin axial cuts were taken from the trichion to the inferior border of the chin and reconstructed to create a 3D 
representation. Microdeposits of CaHA in the left tear trough, in the form of two linear trajectories, were seen 
predominantly according to the achieved images (Figure 7). No other noteworthy features were evident.

MRI
A series of multiplanar thin cuts were taken from the trichion to the inferior border of the chin and reconstructed to create 
a 3D reconstruction representation. T2 and STIR sequences were used. Microdeposits of hydrophilic filler were 

Figure 4 46 yo. Female received treatment for the palpebromalar groove with CaHA-CPMB blend (with CaHA with 1:4 dilution). (A) Before. (B) 30 days after 1st injection. 
(C) 60 days after 1st injection. (D) 1yr after injection. (E) 60 days after 2nd injection CaHA-CPMB (CaHa with 1:1 dilution). (F) 5 months after 2nd injection.
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evidenced in the tear troughs in a supraperiosteal plane, predominantly on the right side (Figure 8). No other noteworthy 
features were evident.

Discussion
The desire for rejuvenation and the popularity of non-surgical solutions to treat the periocular area have increased. In 
a study examining the preferences of aesthetically oriented women, most respondents considered tear troughs among the 
most bothersome facial areas.17 The periorbital region has a complex anatomy,5 concurrent deformities, and a high risk of 
complications, and therefore remains one of the most complex and challenging regions of the face to be treated.1,18,19 

Injecting in this area should therefore be reserved for advanced and experienced injectors only. Moreover, infraorbital 
hollowing is multifactorial in etiology (eg, preexisting maxillary bone hypoplasia, age-related loss of subcutaneous fat, 
descent of superficial fat pads, laxity of orbital retaining ligament, thinning of the skin overlying the fixed orbital rim, 
and/or orbital bone resorption1), meaning multiple treatment modalities are often required to adequately address all 
variables.3,19,20 For instance, in a study with non-ablative fractional laser, bipolar radiofrequency, and intense pulsed 
light, all light-based methods resulted in the reduction of the amount and depth of wrinkles as per subjects’ assessment, 
with no significant impact on skin aging, including discolorations, bags, dark circles (vascular/pigmentary) and 
oedema.20 Additionally, traditional surgical approaches related to removal of fat and tissue may cause more hollowness 
and result in loss of eyelid support.3

Minimally invasive HA injection has already been demonstrated to be a safe, effective, and reproducible procedure 
for the periorbital area.21,22 HA injections risk the formation of nodules, visible lumps, swelling, overcorrection, delayed 
edema, and persistent inflammatory intermittent delayed swelling (PIDS), particularly in the tear trough area, the 
“Tyndall effect”, among other undesirable effects.11 In a systematic review of the delayed complications described 
after dermal fillers ‘treatment, swelling, lumps, and nodules were among the most common, with the majority of the 

Figure 5 38 yo. Female received treatment for the sunken upper eyelids and palpebromalar groove with CaHA-CPMB blend (CaHA with 1:4 dilution). (A) Before. (B) 30 
days after 1st injection. (C) 60 days after 1st injection. (D) 8 months after injection. (E) 30 days after 2nd injection CaHA-CPMB blend (CaHA with 1:1 dilution). (F) 1yr and 
7 months after 2nd injection.
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swelling cases being related to HA.23 In general, clinical evaluation of patients who received the blend treatment showed 
less edema compared to our usual patients who are treated with HA alone. A total of 3 patients experienced transient 
edema, including one patient with a history of periocular surgery (which could have damaged lymphatic drainage), 
presented a post-injection edema that required treatment. The surgical patient was treated with hyaluronidase (15IU; one 
time injection) and antihistamine and betamethasone 0.6mg for 5 days and edema had completely resolved after 1 month. 
Parotidectomy in the pre-auricular area can lead to scar formation and damaging of lymphatic vessels in that area and 

Figure 7 38 yo. Female received treatment on right side with CPM-HA B 22.5 mg/mL and left side with a CaHA-CPMB blend (CaHA with 1:1 dilution). CT scan 3D 
reconstruction image showing microdeposits of calcium in a linear trajectory in the left tear trough (black arrow).

Figure 6 38 yo. Female received treatment on right side with CPM-HA B 22.5 mg/mL and left side with a CaHA-CPMB blend (CaHA with 1:1 dilution). US images 
performed 14 days after injection. (A) Right side, CMP-HA 22.5 mg/mL. (B) Left side CaHA-CPMB blend (CaHA with 1:1 dilution).
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therefore altering the lymphatic drainage from the infraorbital area, as the lymphatics drain from the lateral periorbital 
area via the preauricular area to venous system.24

Patients with translucent skin (due to loss of dermal collagen, fat, and elastin allowing visualization of the orbicularis 
oculi muscle, for example), skin laxity, and/or hyperpigmentation may benefit less from HA injection alone.23 Skin laxity 
may predispose patients to develop significant lower eyelid rhytids16 and if skin is deeply pigmented, it may become 
more evident once the contour correction improved. Finally, moreover, aging is an ongoing process, and many patients 
may need to repeat HA treatment after determined intervals. Patients who prefer a single treatment with a more 
permanent substance would be candidates for blend injections which have extended treatment intervals. Finally, since 
some patients exhibit pigmented SH while others have dyschromia, scars, retractions, and fibrosis after blepharoplasties, 
a procedure that both fills and bioregenerates the area is needed.25 In our study, the majority of the patients that had been 
treated previously with HA referred improvement of skin quality and/or hyperpigmentation with the blend compared to 
HA alone.

HA and CaHA have complementary mechanisms of action, as HA provides an immediate effect and compensates for 
the early volume loss secondary to the resorption of the CMC gel carrier,26 whilst CaHA can enhance neocollagenesis 
properties thereby extending the duration of the filler treatment.27 Although HA may induce neocollagenesis, CaHA 
presented a more active, physiologic remodeling of the extracellular matrix (ECM) when compared to HA,27 with 
increase in proteoglycans, elastin and collagen synthesis,28 indicating it can induce remodeling of several aspects of the 
ECM.29 The collagen type I synthesis observed in immunohistochemistry was corroborated clinically by the increase in 
dermal thickness, as assessed by ultrasound.30 Furthermore, CaHA rheology can be tailored to achieve either filling and 
contouring or optimal regenerative effects, according to patient’s needs.31 Even when hyperdiluted, CaHA (1:2, 1:4, and 
1:6) demonstrated significant increase in synthesis of collagen Types I and III four months after treatment30 and clinical 
improvement of necklines, neck laxity, and dermal thickness in adult women with mild and moderate cervical aging.32 It 
also possesses regenerative properties as it induces senescent fibroblasts to become active.33 Thus, based on the well- 
known properties and safety profiles of HA and CaHA, the authors opted to combine the 2 fillers in one injection to target 
multiple variables at a time (ie, improve skin laxity, quality, pigmentation, and thickness, with CaHA’s induced 
neocollagenesis and remodelling of the ECM and address fat pad deflation and improve ORL support with HA), improve 
patient’s experience by avoiding multiple treatments, and increase the duration of the treatment. CaHA also exhibits 
limited hygroscopic power in addition to the regenerative properties, which helps to minimize the risk of frequent edema 
in the area when HA is injected alone.34 This clinical observation was consistent with the MRI and CT readings 
comparing HA only and CaHA/HA injection sites; the right side (which received HA only) had greater amount of water, 
while on the left side (which received CaHA/HA) had less water and only filler substance (Figures 7–9).

Figure 8 38 yo. Female received treatment on right side with CPM-HA B 22.5 mg/mL and left side with a CaHA-CPMB blend (CaHA with 1:1 dilution). MR image showing 
microdeposits of hydrophilic filler were evidenced in the tear troughs in the supraperiosteal plane, predominantly on the right side.
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CaHA has already been used for periocular rejuvenation.22,35,36 In the periorbital area, CaHA has been shown to 
improve hyperpigmentation, skin tone, color and thickness at week 16, with continuous improvement of skin quality 
beyond 4 months.16 Bernardini et al reported high patient satisfaction (overall satisfaction rate of 92%), with associated 
dark circles being satisfactorily treated in 68% of the patients,34 with lower rate of complications and no case of skin 
necrosis, visual loss, persistent pre-malar edema, or granuloma observed. In our study, improvement of eyelid hyper-
pigmentation was observed in 67.6% (71/106) of the patients with mild and transient adverse events (2.8%; 3/105;) and 
results remained stable in the 1-year follow-up. Nevertheless, it is important to highlight that the use of lower dilutions 
(eg, 1:4) may require smaller treatment intervals as seen in 3 of our patients. If the aim is to promote bioregeneration, the 
1:4 dilution would suffice, while if volumization is desired (to address deep grooves), a 1:1 dilution would be more 
suitable. Furthermore, for patients with thinner skin, smaller intervals between injections of a blend with HA and 
hyperdiluted CaHa should be recommended, as their thin skin makes complications easier to notice.

The use of a premixed combination of the two products26,37 has been reported as safe, effective, with increased 
dermal collagen bundles without development of inflammation.25,26 Although areas with increased mobility may be at 
higher risk of nodule formation,38 by blending of CaHA and HA in our study, the final CaHA volume ends up more 
diluted in the final solution (HA + CaHA), reducing the risk of nodules development. In our study, no nodule formation 
was observed up to the 1-year follow-up. The regenerative capacity as well as elastic modulus of CaHA changes with 
various dilutions of saline. It is unknown to what extent our periocular hybrid filler is exactly influenced in rheology and 
regenerative capacity.31

The limitations of this study largely relate to its retrospective design, single evaluator, small population and lack of 
HA control group. These exploratory studies require follow-up using studies with comparative designs and conducted in 
a larger patient cohort for increased power, as well as blinded evaluation. This study does, however, highlights the need 
to consider this advanced blend injection technique for the periorbital region, especially for more experienced doctors.

Conclusion
We present a unique blend of CaHA and HA for the periocular area that has not been described previously. Given the 
high patient satisfaction, the long-lasting results and the lack of another procedure that treats many of the variables that 
affect this area, our presented approach of using a blend of a cohesive HA and diluted or hyperdiluted CaHA may 
represent a more effective and lower risk treatment strategy for the periocular area.

Figure 9 38 yo. Female received treatment on right side with CPM-HA B 22.5 mg/mL and left side with a CaHA-CPMB blend (CaHA with 1:1 dilution). (A) Before. (B) 30 
days after. (C) 60 days after. (D) 5 months after.
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