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Abstract

Background: The signs of aging seem to be more visible on the neck compared to 
other locations, especially if a patient has already gone through facial rejuvenation 
procedures. Treatment of the aging neck imposes a challenge to the clinician, since 
one single approach is usually not enough to achieve the desired result, requiring mul-
tiple injections and sessions, which apart from being painful for the patients, is time- 
consuming for the clinician.
Aim: To describe the use of calcium hydroxyapatite, incobotulinum toxin type A and 
Cohesive poly- densified matrix hyaluronic acid diluted in the same syringe and in-
jected in the same session for neck rejuvenation.
Patients and Methods: Fifteen women, older than 18 years, with cervical skin flaccid-
ity grade 1–4 in a previously validated 5- point rating scale (Dermatologic Surg, 2016; 
42, S94), who sought neck rejuvenation were injected in this pilot study with a single 
session with a combined hybrid mixture of calcium hydroxyapatite, incobotulinum 
toxin type A, and Cohesive poly- densified matrix hyaluronic acid and followed up for 
90–180 days.
Results: At the 4- month post injection evaluation, 93.3% of the patients presented at 
least 1- grade improvement in the 5- point scale as evaluated by the investigator. No 
serious adverse events were reported, being most mild and transient in nature.
Conclusion: CaHA, incoBonTA, and CPM- HA have complementary mechanisms of 
action and may be injected from the same syringe in the same session, boosting the 
final outcome, with high patient satisfaction, and ease of process for both patients 
and clinicians.
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1  |  INTRODUC TION

The signs of aging seem to be more visible on the neck compared 
to other locations, especially if a patient has already gone through 
facial rejuvenation procedures.1 Years of exposure to extrinsic 
factors such as ultraviolet irradiation and pollution can further ac-
celerate the intrinsic aging process. In fact, photoaging is believed 
to be accountable for almost 80% of the skin changes commonly 
attributed to the aging process,2 clinically translated into pigmen-
tation changes, poikiloderma of Civatte, solar lentigines, rough tex-
ture, and presence of telangiectasias. Other signs of cervical aging 
include volume loss, loss of the mandibular contour, prominence of 
the platysmal bands, accumulation of submental fat, and widening of 
the cervico- mental angle.1

From the surface to deep, neck layers include skin, subcutaneous 
or pre- platysmal fat, platysma muscle, subplatysmal fat, deep cervi-
cal fascia, and digastric muscles and submandibular glands.3 Though 
aging may occur in all tissues, the onset and the speed of changes 
related to aging may differ for each structure and individual.4 

Reduction of collagen and elastin content of the skin is attributable 
to a decrease in synthesis and excessive breakdown by upregulated 
matrix metalloproteinases (MMPs).5 A higher degree of calcification 
in elastin is observed in aged skin, with an associated degradation 
of elastin fibers.6 Some muscles may become stronger because of a 
lifetime of overactivation, so that the muscle contraction forces the 
skin to fold along the same groove repetitively, leading a temporary 
wrinkle to convert to a persistent wrinkle.7,8

The interplay among the structures deep to the skin, and skin's 
ability to envelope them is what determine not only the aspect of the 
neck, but also the perception of an aged neck.9 Moreover, aging neck 
patterns may vary and subjects with thin and long neck, good skel-
etal support, posterior and superiorly positioned hyoid, age better 
compared to those with short neck, poor mandibular support, and 
an inferiorly positioned hyoid, which results in an obtuse cervical- 
mandibular angle. For the latter cervical type, the outcomes after 
rejuvenating process are often suboptimal, due to the underlying 
anatomy. Therefore, a deep understanding of the anatomy and skin 
aging's physiologic process is vital when choosing best candidates 
for noninvasive neck rejuvenation.

Treatment of the aging neck imposes a challenge to the clini-
cian, since one single approach is usually not enough to achieve the 
desired result. For instance, even though the platysma may play an 
important role in the development of cervical horizontal lines and 
in the facial contouring,10 the use of botulinum toxin alone usually 
does not suffice to achieve a desirable cosmetic result. Moreover, 
treatment of the neck usually requires multiple injections and ses-
sions. Combination of aesthetic therapies improves not only overall 
efficacy and time- to- result, but also provides a higher level of pa-
tient satisfaction, being particularly true for the neck, especially in 
the current era of the “impatient patient” and digital era, in which 
patients demand immediate health care.11,12

Notwithstanding many noninvasive aesthetic options exist 
to address the anatomical structural changes of different layers 

individually (e.g., botulinum toxin for muscle, hyaluronic acid, or la-
sers for skin), literature concerning a combined approach to address 
changes in different layers in the same session is lacking. Thus, we 
sought to describe herein 15 clinical cases demonstrating the use 
of calcium hydroxyapatite, incobotulinum toxin, and cohesive hy-
aluronic acid diluted in the same syringe and injected in the same 
session for neck rejuvenation.

2  |  MATERIAL S AND METHODS

Cases treated in a pilot study with a combined technique for neck 
aging in São Paulo, Brazil were retrospectively analyzed. Eligible pa-
tients were men or women, older than 18 years, with cervical skin 
flaccidity grade 1–4 in a previously validated 5- point rating scale,13 

who sought neck rejuvenation and have provide consent to partici-
pate in the study.

Photographs were taken at baseline and after a follow- up inter-
val of 90–180 days after the procedure. One subject, that presented 
a grade 4 in the cervical skin flaccidity scale, was followed up for 
1 year after two sessions, with 4 months interval. For three subjects 
three- dimensional (3D) photographs were taken, using a digital cam-
era (Vectra Software, Canfield, NJ, USA).

All procedures performed in this report involving human patients 
were in accordance with the 1964 Helsinki declaration and its later 
amendments or comparable ethical standards, as well as the ethical 
standards of the institutional and/or national research committee.

2.1  |  Ethics approval

The report was approved by a centralized institutional review board 
(68035622.9.0000.80 54, approval date: July 28th, 2023). Written 
informed consent has been provided by all the patients.

2.2  |  Technique

A vial of 100 IU incobotulinum toxin (IncoBonTA; Xeomin®, Merz 
Pharmaceuticals GmbH, Frankfurt, Germany) was diluted with 2 mL 
of sterile saline solution.

One syringe of hyaluronic acid (1 mL; CPM- HA 22.5mg/ml; 
Belotero Balance Lido®; Cohesive poly- densified matrix hyal-
uronic acid; Merz Pharmaceuticals GmbH, Frankfurt, Germany), 
one syringe of calcium hydroxyapatite (1.5 mL; CaHA; Radiesse®; 
Merz Pharmaceuticals GmbH, Frankfurt, Germany), 0.5 mL (25 U) 
of the diluted incobotulinum toxin (100 U vial reconstituted in 2 mL 
of sterile saline solution), and 3 mL of sterile saline solution were 
transferred to a single 10 cc syringe, using a female transfer adap-
tor for a final volume of 6 mL and a CaHA dilution of 1:3 (Figure 1). 
A second 10 cc syringe should have enough volume to effortlessly 
accommodate the diluent and combined fillers and allow at least 
20 passes between syringes to ensure product homogeneity 
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(Figure 1). The combined blend should be used immediately after 
reconstitution, since it tends to separate quickly, especially at 
higher dilutions.

CPM- HA lidocaine already contains 2% lidocaine, so that there 
is no need of using lidocaine as the diluent or additional injectable 
anesthesia. Nevertheless, topical lidocaine cream can be applied in 
the entire area to be treated, while lidocaine 2% with epinephrine 
may be injected in the entry points to provide extra comfort to the 
patient.

The selection of the ideal plane of injection should consider the 
neck stratigraphy of interest (Figure 2).13 The platysma originates 
at the deltopectoral fascia, crosses the mandibular border, being 
continuous with the superficial musculoaponeurotic system (SMAS) 
superiorly and separates the superficial subcutaneous fat and the 
deeper structures of the neck.9,14 Since the superficial cervical fas-
cia lays upon the platysma muscle, preserving this fascia's integ-
rity is paramount to grant an avascular plane of dissection of the 

subcutaneous fat.14 The neck's fat compartments can be divided 
into: supraplatysmal fat (superficial, located between the platysma 
and the skin), which contains the most amount of fat; subplatysmal 
fat; and deep fat compartment, which contains the least amount of 
fat and located deep to the anterior digastric and submandibular 
glands.3 It is of utmost importance to keep the injections in the sub-
dermal plane in the superficial subcutaneous layer to avoid reaching 
deeper structures.

When considering the area of injection, the neck can be theo-
retically divided according to surface topography into anterior and 
posterior triangles. The anterior triangle, focus of our interest, is 
bounded inferiorly by the clavicles and external notch, superiorly by 
the chin and lower mandibular line and angle and laterally by the 
sternocleidomastoid muscle.9

While injecting it is important to avoid a few danger zones: in 
the posterior triangle of the neck, both the great auricular nerve 
and the external jugular vein run along the lateral aspect of the 

F I G U R E  1  Dilution and injection scheme: One syringe of CPM- HA—Belotero Balance® Lido (1 mL), one syringe of calcium 
hydroxylapatite—Radiesse® (1.5 mL) and 0.5 mL (25 U) of the diluted Incobotulinum toxin (100 U vial: 2 mL of sterile saline solution) and 3 mL 
of sterile saline solution are transferred to a 10 cc syringe, using a female transfer adaptor for a final volume of 6 mL and a CaHA dilution of 
1:3. At least 20 passes between syringes should be performed to ensure product homogeneity. Suggested injection technique: Retrograde 
linear fanning pattern in the subdermal plane in the submental area and lateral parts of the neck.
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sternocleidomastoid muscle that is not covered by the platysma,9 at 

an area in the mid- transverse belly of the sternocleidomastoid mus-
cle, located approximately 6.5- cm inferior to the external auditory 
canal (Figure 3).15 Moreover, superficial veins and anterior and exter-
nal jugular veins and their tributaries travel underneath the platysma 
in the anterior–lateral portion of the neck. The facial nerve's cervical 
branch exits the inferior parotid gland, changing plane from deep to 
the parotid- masseteric fascia to a subplatysmal plane to innervate 
the platysma,9,14 whereas the marginal mandibular nerve should be 
avoided around an area from the mandible angle to the corner of the 
mouth, 1 cm above and 2 cm below the mandible.16

The detailed application scheme of the final mixture can be seen 
in Figure 1. On each side of the neck 2 entry points (five threads/
entry point) were defined, close to the anterior border of the es-
ternocleidomastoid m., and another one in the submental area (10 
threads/entry point). The treatment was performed using the orig-
inal 1.5 mL CaHA syringe, a 25 or 22G gauge canula, injecting ret-
rograde linear threads (0.15 mL of the mixture/thread), in a fanning 
pattern in the subdermal plane, evenly distributing the final solution 
in the submental area and lateral parts of the neck. For the anterior 
part of the neck the injection was performed using a 30G needle 
in 10 parallel threads (0.1 mL/ thread), also in the subdermal plane. 
Patients with a degree 3 or 4 in the cervical skin flaccidity scale 

can be treated with the same injection protocol, although usually 
needed (two or three sessions with 4 months interval, respectively).

3  |  RESULTS

Overall, 15 patients were enrolled, all being females, between 41 
and 75 years of age (median age 53 years) and Fitzpatrick phototype 
I–III. No relevant medical history was reported (e.g., history of aller-
gies, urticaria or angioedema, report of neurological diseases (e.g., 
myasthenia gravis, multiple sclerosis, history of upper eyelid ptosis 
or Bell's palsy or Eaton- Lambert syndrome), diabetes or connective 
tissue diseases; presence of hypertrophic scars or keloids, active 
infections or inflammatory processes in the area to be treated, or 
report of injectable procedure or facial or neck surgery within the 
last 12 months).

At baseline 46.6% were assessed as having severe cervical skin 
laxity in a 5- point scale,1 while 26.6% were deemed as mild, 20% 
moderate and only one patient was regarded as having very severe 
skin laxity by the investigator. At the 4- month post injection evalua-
tion, 93.3% of the patients presented at least 1- grade improvement 
in the 5- point scale as evaluated by the investigator. For one patient, 
no improvement was observed throughout the follow- up period.

F I G U R E  2  Neck stratigraphy of interest: from superficial to deep: skin, subcutaneous or pre- platysmal fat, platysma muscle, subplatysmal 
fat, deep cervical fascia, and the underlying digastric muscles and submandibular glands.
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After 15 days a lifting effect could be observed, with a progres-
sive improvement in skin quality, horizontal lines, and laxity up to 
120 days (grade 1 in 5- point rating cervical skin flaccidity scale). No 
serious adverse events were reported, being most adverse events 
deemed as mild and transient in nature (100% of the patients pre-
sented injection site ecchymosis).

4  |  DISCUSSION

Treatment of the aging neck imposes a challenge to the clinician, 
since one single approach is usually not enough to achieve the de-
sired result. The skin is composed of multiple distinct viscoelastic 

layers, in which wrinkles are formed through the folding of epidermis 
along with deformation of dermis.17,18 The decline of the dermal col-
lagen during skin aging renders less skin resilience under the same 
stress conditions, while reduction of elastic fibers result in impaired 
capacity of the skin to restore its shape once the stress is gone.17 In 

young skin, temporary facial wrinkles are minimal, since the skin of a 
child is simply too resilient to form a groove during muscle contrac-
tion, whereas as skin laxity increases, the muscles may overpower 
the surrounding tissue resistance leading to wrinkle's appearance.7,8

In order to restore the delicate balance of the muscle contrac-
tion and the surrounding skin resistance, approach of both muscle 
and soft tissues seem to be plausible and necessary. Regular treat-
ment with botulinum toxin type A, in an identical twin case study, 

F I G U R E  3  Cervical danger zones: anterior–lateral portion of the neck and lateral portion (posterior triangle) of the neck where the great 
auricular nerve and the external jugular vein run along the lateral aspect of the sternocleidomastoid muscle, not covered by the platysma.
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prevented the appearance of glabellar and frown lines secondary 
long- term muscle contraction compared to the untreated twin.19,20 

Moreover, delivery of multiple subdermal injections of incoBonTA to 
specifically weaken the superficial fibers of the muscles attached to 
the dermis smoothen horizontal creases, improve skin texture, ver-
tical banding of the neck, as well as the contouring of the cervico- 
mental angle.21 Furthermore, the advantage of superficial injections 
of BonTA, is that unwanted diffusion of the toxin into the deep neck 
structures is avoided, minimizing adverse events such as neck mus-
cle weakness, dysphonia, and swallowing difficulties.22

On the soft tissue counterpart, improvement of the collagen 
and elastin content of the skin, aiming for skin laxity treatment, 
would be a reasonable approach and the main objective for CaHA 
use. Albeit hyaluronic acid (HA) may induce neocollagenesis by me-
chanical stretch of the surrounding tissue, CaHA lead to a more 
active remodeling of the extracellular matrix compared to HA, with 
increase in collagen and elastin synthesis.23,24 CaHA microspheres 
seem to act as a regenerative scaffold for new tissue formation, 
fibroblast adherence, and activation,24 leading to neocollagen-
esis process, where collagen type I gradually replaces collagen 
type III, with a peak in 4 months and a stability in 9 months.25,26 

Immunohistochemical data demonstrated significant increase in 

collagen type I and III after hyperdiluted CaHA injection in neck 
and décolleté (1:2–1:6), correlating with improvements in skin elas-
ticity and pliability evaluated by cutometry and increase in der-
mal thickness as evaluated by ultrasound.24 Clinically, injection 
of hyperdiluted CaHA (1:2) was found to significantly improve 
the grading of the Neck Skin Laxity Scale (NSL) (p < 0.01), while 
no major side effects were reported.27 In a recent publication, a 
Brazilian group demonstrated that two sessions of subdermal hy-
perdiluted CaHA (1:4) were well- tolerated and improved necklines, 
neck laxity, and dermal thickness in adult women with mild and 
moderate cervical aging.28 For horizontal necklines improvement, 
injections of HA should be performed at the immediate subdermal 
plane, with the ideal choice of product being a soft and spreadable 
HA. Due to its rheological properties of low viscous modulus and 
elastic moduli, and high tan delta,29 CPM- HA is the ideal choice 
of product to avoid Tyndall effect and lumpiness, especially in 
the anterior neck where adipose tissue is lacking.30,31 Significant 
improvement in wrinkle intensity was observed after CPM- HA in-
jection in patients with horizontal neck wrinkles, throughout the 
study's 40- week follow- up.30

The downside of injecting each product at a time is that the pa-
tient has to undergo a myriad of injections, apart from being painful 

F I G U R E  4  62- year- old female. Images 
taken with Vectra Software at baseline (A, 
D, G), 15 days (B, E, H), and 4 months after 
the treatment session (C, F, I).
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for the patient22 and time- consuming for the clinician. The use of 
hybrid combination of CaHA and a cohesive polydensified matrix 
HA (CaHA: CPM- HA) mix was previously reported,32,33 as being safe 
in a cohort of 134 patients with a follow- up time of 1 year,34 with 
6- month skin biopsies from postauricular areas showing increased 
dermal collagen bundles without inflammation.35 A “cocktail” of abo-
botulinumtoxinA, 2% lidocaine with 1:100000 epinephrine, and HA 
(Perlane, Medicis, Scottsdale, AZ) was previously described in perioc-
ular and glabellar areas, with no compromise in efficacy and safety.36 

(Figure 4). No previous description of a mixture of IncoBonTA, hy-
aluronic acid, and calcium hydroxyapatite in the same syringe, in-
jected in the same session was reported before. Nonetheless, the 
combined CaHA, IncoBonTA, and CPM- HA treatment does not com-
promise IncoBonTA efficacy since the effects of the hybrid mixture 
can be observed as early as 15 days after the procedure due to the 

action of the neurotoxin in the superficial fibers of the platysma and 
the filling capacity of the CPM- HA (Figure 4).

We cannot rule out though, that the edema secondary to the 
trauma of the cannula and/or needle itself could have collaborated 
to the initial improvement. However, the lifting produced in the sub-
mental region after 15 days is most likely secondary to the action 
of IncoBonTA on the platysma. After 1 month some improvement 
can be observed because of the regenerative pathways induced 
by CaHA, and at 4 months the results were even better due to the 
expected peak of neocollagenesis induced by CaHA (Figures 4–6). 
Further studies are needed to validate the results presented herein.

Our study has limitations, as it was monocentric, lacked head- to- 
head controls, and the evaluation was performed by the investigator. 
Nevertheless, the clinical results and the near absence of adverse ef-
fects suggest that the proposed combined mixture may be safe and 

F I G U R E  5  50- year- old female. Images taken with Vectra Software at baseline (A, E, I), 15 days (B, F, J), 4 months (C, G, K), and 7 months 
after the treatment session (D, H, L).
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effective for neck rejuvenation. Further evaluation in randomized, 
controlled trials with longer follow- up periods should be performed 
to corroborate the present results.

5  |  CONCLUSION

Since CaHA, IncoBonTA, and CPM- HA have complementary 
mechanisms of action, and especially in the neck may be injected 
in the same layer, the combined treatment protocol including 
these three substances in the same syringe was proposed with 
the objective of achieving faster results, boost the final outcome, 
higher patient satisfaction, and ease the process for both patients 
and clinicians.
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