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GEBOGENE KANÜLEN WANGENKNOCHEN-AUGMENTATION MIT NEUARTIGEM HYALURONSÄURE-DERMALFÜLLER: 
KLINISCHE ERGEBNISSE UND PATIENTENZUFRIEDENHEIT

Curved Cannulas Cheekbone Augmentation 
with Novel Hyaluronic Acid Dermal filler: 

Clinical Outcomes and Patient Satisfaction
SEBASTIAN TORRES 
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mentation, Filler, Hyaluronsäure

Z U S A M M E N FA S S U N G :
Hintergrund: Die Augmentation des Wangenknochens stellt einen 
häufigen Wunsch unter den Eingriffen zur Gesichtsverjüngung dar, da 
sie beeindruckende Ergebnisse in Bezug auf die volumetrische Hebe-
fähigkeit des Mittelgesichts erzielt.
Zielsetzung: Evaluierung der Sicherheit, Effizienz und Patientenzu-
friedenheit mit der Verwendung eines neuen vernetzten Hyaluron-
säure (HA) basierten Dermafillers (Decoria Voluma, Bohus Biotech, 
Schweden, EG) bei der Augmentation der Jochbein- und Malarregion 
(Wangenknochen) durch eine neuartige gebogene Jochbeinkanüle 
(Torres curved cannulas set, Notrox instruments, Pakistan).
Materialien und Methoden: Es handelte sich um eine 300-tägige Stu-
die an einem einzigen Zentrum mit blinder Auswertung, bei der 90 
Patienten bei ihrem ersten Besuch mit bis zu fünf 1-mL-Spritzen HA 
behandelt wurden. Die Mehrheit der Probanden wurde mit geboge-
nen Kanülen behandelt. Eine kleine Kontrollgruppe wurde mit tradi-
tionellen geraden Kanülen behandelt, um Compliance-Unterschiede 
zu analysieren. Der Arzt und der Auswerter bewerteten die Patienten 
klinisch und mittels 3D-Software 7 Tage nach der Behandlung und 
dann jeden Monat nach der ersten Behandlung für 10 Monate (300 
Tage). Außerdem wurde die Patientenzufriedenheit nach 7d, 1, 3, 6 und 
10 m mittels eines Fragebogens zur Selbsteinschätzung gemessen.
Ergebnisse: Die Probanden erfuhren eine statistisch signifikante Ver-
besserung der Wangenknochenprojektion und der Ogee-Kurve und 
behielten diese Ergebnisse für mehr als 240 Tage bei. In der Nähe des 
Endes des Beobachtungszeitraums (300 Tage) zeigte der untersuchte 
Bereich eine geringfügige Reabsorption des Produkts, die zu jedem 
Zeitpunkt besser war als der Ausgangswert. Die Ergebnisse der Pati-
entenzufriedenheit waren in der Gruppe mit der gebogenen Kanüle 
eher ausgezeichnet oder sehr gut und in der Gruppe mit der geraden 
Kanüle über die gesamte Dauer der Studie gut.  
Schlussfolgerung: Injizierbarer HA-Dermalfiller auf neuer, vernetzter 
Basis (Decoria Voluma, Bohus Biotech, Schweden, EG) war effikativ bei 
der Augmentation von Wangenknochen, was zu zufriedenstellenden 
Korrekturen bis zu 300 Tagen und einer ausgezeichneten Patienten-
Compliance und Zufriedenheitsrate führte. Die Behandlungen wurden 
besser toleriert und erzielten höhere Zufriedenheitsraten, wenn sie 
mit gebogenen Kanülen durchgeführt wurden.

K E Y W O R D S :  Curved cannulas, cheekbone augmentation, filler, 
hyaluronic acid 

S U M M A RY:
Background: Cheekbone augmentation represents a common request 
among facial rejuvenation procedures, due to its impressive results 
in the midface volumetric lifting capacity.
Objective: To evaluate the safety, efficacy and patient satisfaction 
with the use of a new cross-linked hyaluronic acid (HA) based dermal 
filler (Decoria Voluma, Bohus Biotech, Sweeden, EC) in augmenting 
zygomatic and malar region (Cheekbone) through a novel zygomatic 
curved cannula (Torres curved cannulas set, Notrox instruments, 
Pakistan).
Materials and methods: This was a single center, blind evaluator, 
300-day study in which 90 patients were treated at their baseline 
visit with up to five 1 mL syringes of HA. The majority of subjects were 
treated using curved cannulas. A small control group was treated 
with traditional straight cannulas, to analyze compliance differences. 
The physician and evaluator assessed patients, clinically and through 
3D software, 7 days after treatment and then every month after 
the initial treatment for 10 months (300 days). Moreover, patient 
satisfaction was measured at 7d, 1, 3, 6 and 10 m through a self-
evaluation questionnaire.
Results: Subjects experienced statistically significant improvement 
in Cheekbone projection and Ogee Curve and maintained those 
results for more than 240 days. In proximity of the end of the 
observational period (300 days) the studied area revealed minor 
reabsorption of the product being at all times better than baseline. 
Patient satisfaction scores were rather excellent or very good in the 
curved cannula group and good in the straight cannula group for all 
the length of the study.  
Conclusion: Injectable HA new cross-linked based dermal filler 
(Decoria Voluma, Bohus Biotech,Sweeden, EC) was efficacious in 
augmenting cheekbones, resulting in satisfactory corrections up 
to 300 days and excellent patient compliance and satisfaction rate. 
Treatments were better tolerated and scored higher satisfaction 
rates when performed through curved cannulas.
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INTRODUCTION

Dermal fillers are increasingly popular as an alternative for 
facial rejuvenation, being the second most common non-
surgical cosmetic procedure with exponential growth in 
the last years [1]. Filler injections growth rate is about the 
same for patients regardless the gender [2]. Key features of 
filler treatment rely on patient compliance and satisfaction 
rate [3–7], generally measured through satisfaction 
questionnaires [8], and safety, efficacy and lasting effect of 
the corrections [9]. 

The zygomatic-malar region is defined by the intersec-
tion of the lines passing between the ocular lateral can-
tus and the oral commissure and tragus to nasal ala. It is 
considered the landmark of the midface and gives the face 

the main volumetric projection that allows the visualization 
of an oval face in frontal view. Typically, young faces pre-
sent in three quarters view, a high and projected external “S 
shape” profile, known as Ogee curve [10], that outlines the 
zygomatic prominence (Fig. 1). The cheek has several multi-
level fat pads and retaining ligaments [11]. Aging volumetric 
deflation and gravity contributes to folds accentuation and 
uneven contours.  

Facial gender differences typically manifest in this region, 
being female cheekbones higher and more projected with 
soft transitions towards the inferior portion of the cheek [12]. 

TREATING CHEEKBONES

For cheekbones, the difference between females and males 
is that in males the projection of the superior pole transits 
abruptly to no volume in the buccal area with a strong and 
define transition. Zygomatic and malar area are enhanced 
giving the aspect of a bony prominence with strong 
transition desirable to the rest of the soft tissues. 

In females the augmentation of the cheekbones needs 
more volume and foresees a soft transition of volume to 
connect with the buccal fat pad. The ideal cheek has more 
volume superiorly with an apex that typically requires 
augmentation either laterally (white females) or medially 
(men, Asian females), with a smooth ogee curve [13].

Several dermal fillers have been used to enhance this area 
[14–15], being hyaluronic acid dermal fillers among the most 
popular due to their good safety and efficacy profile [16-17]. 

Several techniques are described, such as bolus o ret-
rogradal linear techniques, with the aid of needles or 

Fig. 1: Ogee curve. External S shaped curve that outlines the facial 
contour in three quarters view.

Fig. 3: Cheekbone Treatment Plan: Blue circle: Zygomatic-malar region 
(correction target). White discontinuous line: malar septum. Yellow 
stripes: curved cannula correction vectors, retrograde technique. Red 
circle: cannula entry point.

Fig. 2: Torres Curved Cannula Set, Notrox, Instruments, Pakistan.
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cannulas. The former although more precise, results in 
more traumatic delivery, higher bruising, increased down-
time and greater likelihood of vascular laceration or intra-
vascular placement. Cannulas advocates claim less bruis-
ing and swelling and increased peri vascular/neural safety 
[18–19]. 

Curved cannulas, being a new medical device introduced 
in 2017 [20], lack of corresponding comparative studies with 
classic straight units, being this one of the first attempts to 
show its clinical benefits.  

The author technique of choice is a stacking technique 
with curved cannulas, due to even filler distribution, lesser 
product consumption and better tissue projection.  

The use of a new cross-linked hyaluronic acid (HA) 
based dermal filler (Decoria Voluma, Bohus Biotech, 
Sweeden, EC) in combination with the use of a novel 
zygomatic curved cannula [20] (Torres curved cannula set, 
Notrox Instruments, Pakistan) was tested for cheekbone 
volumetric enhancement, regarding patient satisfaction, 
safety, efficacy and lasting effect.

MATERIALS AND METHODS

Eligible participants were women aged 18 and older seeking 
tissue augmentation treatments for the Cheekbones, that 

came to the Clinic between January and October 2020. After 
local ethics committee approval, the procedure and study 
design were discussed with patients and informed consents 
were obtained. 

Exclusion criteria included poor general health, known 
hypersensitivity or allergy to the treatment components, 
breastfeeding or pregnancy, previous permanent fillers 
treatments in the area, or temporal fillers in the area in 
the previous 10 months. Other exclusion criteria included; 
history of autoimmune diseases; active skin disease, 
irritation, or inflammation in the target areas of injection.

A new cross-linked hyaluronic acid (HA) based dermal 
filler (Decoria Voluma, Bohus Biotech, Sweeden, EC) was 
used in combination with a novel zygomatic curved cannula 
(Torres curved cannula set, Notrox Instruments, Pakistan, 
Fig. 2). The syringes contain 1mL of cross-linked HA, the 
maximum volume per patient did not exceed 5 ml. 

Ninety evaluable patients with moderate midface volume 
depletion or cheekbone enhancement wishes, who met all 
study inclusion and lack exclusion criteria were enrolled 
into this single center, evaluator-masked, study.

Each subject underwent one treatment with up to five 
1 mL syringes of HA. Each HA syringe was attached to a 
5 cm x 1 mm curved cannula in preparation for injection. 
A control group of 15 individuals was treated with a 

Anz. Andoderm 1/2
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5 cm x 1 mm straight cannula. The same physician treated 
all patients in a similar manner. The area to be treated 
was properly cleansed with chlorhexidine. The midpoint of 
the nasolabial fold was anesthetized with a small bleb of 
local anesthetic, and a 21 G needle was used to penetrate 

the skin to allow cannula entry. HA was deposited in the 
deep subcutaneous plane covering all the zygomatic-malar 
region using a linear retrograde technique; directed straight 
along the target area. Attention was given to interrupt 
the malar septum that divides zygomatic and malar fat to 
grant an even distribution of the filler. The patients were 
asked to smile during the procedure to reveal muscular 
action and points of structural breakdown. Extra material 
was delivered perpendicular to these areas. The treatment 
design is shown in Figure 3. 

Any skin blebs were massaged down after administration. 
Total product administered varied per patient based on 
patient wishes, with most patients receiving an average 
of 2 mL (~2 syringes) per treatment session. Total volume 
treatment was recorded. Patients followed up 7 days after 
treatment and then every 30 days after the initial treatment 
session for 300 days.

Self-assessment questionnaire (SAQ) were applied to 
patients at 7d, 1, 3, 6 and 10 months to evaluate compliance 
and satisfaction rate. Details of SAQ are show in Figure 4.

OUTCOME AND STATISTICAL ANALYSIS

Standardized 3D imaging (Quantificare Life Viz mini, France, 
EC) were taken at each visit. Life Viz software (Quantificare, 
France, EC) was used to obtain volumetric baseline rendering 
and to compare volume variations in time at different 
controls. The blind observer assessed subjective clinical 
aesthetic improvement of the cheekbone area. Objective 
cheekbone volume variations were measure with Life Viz 
Software, in cm3 which gave an associated color. According 
to the volume-color variations in the scale the outcome 
was informed as:  –2 much worse, –1 worse, 0 identical, +1 
improved, +2 much improved (Fig. 5).

Participants completed four satisfaction questionnaires 
at 7d, 1, 3, 6 and 10 months after the treatments. The former, 
assess overall satisfaction considering the treatment area. 

The questionnaire focused on the aesthetic results after 
treatment and contained 7 single-choice questions. For 
each single-choice question, a scale of 5 possible score 
options (scarse 1, medium 2, good 3, very good 4, excellent 
5), was provided, so that participants had opportunities to 
provide their feedback regarding treatment. The SAQ scores 

FIG. 4: SELF-ASSESSMENT QUESTIONNAIRE (SAQ) 
OF TREATMENT OF THE CHEEKBONE AREA.

Scale: 1 scarse, 2 medium, 3 good, 4 very good, 5 excellent
1)	 How do I consider my improvement?	 1-2-3-4-5
2)	 Do I consider myself satisfied with the outcome?	 1-2-3-4-5
3)	 Is my result symmetrical? 	 1-2-3-4-5
4)	 Do I consider myself to look better in any way? 	 1-2-3-4-5
5)	 Do I look younger or refresh? 	 1-2-3-4-5
6)	 Is my result natural? 	 1-2-3-4-5
7)	 How do I rate the lasting of the product? 	 1-2-3-4-5
8)	 Have I got any defects or flaws regarding the treatment?	 Y / N
	 If yes please rate: 0 none, 1 scarse, 2 moderate, 3 severe

	 - Erythema                       	 0-1-2-3
	 - Edema and swelling      	 0-1-2-3
	 - Lumps and bumps         	 0-1-2-3
	 - Pain and tenderness      	 0-1-2-3
	 - Pruritus                           	 0-1-2-3
	 - Other (specify) 	 0-1-2-3

Scores results range: Excellent (35–29), very good (28–22), good (21–15), 
medium (14–8), scarse (7 or less)

Fig. 5: Life Viz Software Volumetric Color Rendering. 

TAB. 1: VOLUME RATING SCALE

Volume Rendering Value	 Color	 Volume Variation	 Clinical judgement

5000  (+2)	 	 Maximal	 Much improved
2500  (+1)	 	 Mild 	 Improved
0000   (0)	  	 No Variation 	 Identical 
–2500 (–1)	 	 Intrusion 	 Worse 
–5000 (–2)	  	 Atrophy	 Much worse
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were arbitrarily defined according to their range in: Excel-
lent (35–29), very good (28–22), good (21–15), medium (14–8) 
or scarse (7 or less). 

Adverse events (AEs) were monitored throughout the 
study. At each study visit, the investigators assessed 
erythema, edema and swelling, bruising, lumps and bumps, 
pain and tenderness, and pruritus on a scale of 0 (none) to 
3 (severe). During the entire duration of the study patients 
recorded the possible adverse events and rate them using 
the same scale within the SAQ. 
Statistical Analysis
Statistical analysis was done with excel 13 (windows 10). 
P .05 was considered to be statistically significant, and .001 
was considered to be highly statistically significant.

RESULTS

Ninety Hispanic American female patients were enrolled 
in the study. The mean age of the patients was 42 (range 
18–55). Seven patients were lost during the length of the 
study (4 straight and 3 curved cannula group). 83 patients 
completed the study (72 curved and 11 straight cannula 
group). The mean amount of HA injected for the cheekbone 
area was 2 mL, with a range from 1,5–5 mL.

Baseline cheekbone volume was considered as 0 of 
numeric value. Cheekbone projection improved a median 
1,18 point scale by day 7 (p < .001) and remained statistically 
significantly improved by day 300 (p = .003), although by day 
180, the level of improvement had begun to decrease. Media 

Fig. 6: Female 24y, Treatment of Cheekbone, Decoria Voluma, 
4 mL total (2 mL per side). Curved cannula technique from NLF.

Fig. 7: Female patient, 35y, Cheekbone Enhancement, 
Decoria Voluma, 3 mL total, Curved cannula technique.
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improvement for the whole period of study was 1,02 (7d = 
1,18; 1 m = 1,11; 3 m = 1; 6 m = 0,89; 10 m = 0,78). 

Satisfaction questionnaires was rated as very good or 
excellent for the majority of the controls for the curved can-
nula group at 7d (median 30,5), 1 m (median 29,76), 3 m (median 
28,84), 6 m (median 27,6) and 10 m (median 26,8). The global 
median for all the study period in this group was 28,72. 

Satisfaction rates in the straight cannula group were 
lower but still good at all times during the study (Overall 
media: 19 / 7d 20,1 / 1 m 19 / 3 m 18,3 / 6 m 17,7 / 10 m 17,5).

Side effects included bruising 4,8 % (n = 4; 3 straight 
cannula / 1 curved cannula group), swelling 3,6 % (n = 3; straight 
cannula group), bumpiness 2,4 % (n = 2 straight cannula 
group), asymmetry 1,2 % (n = 1 straight cannula group), and 
erythema/discoloration 1,2 % (n = 1 straight cannula group). 
All above were self-limiting within the first 1–2 weeks post 
injection. Tyndall effect, granulomatous or nodular reactions, 
and focal necrosis were not registered.

DISCUSSION AND CONCLUSIONS 

A successful filler treatment is defined as a good aesthetic 
result, free of complications, with a good evolution in time 
and maximal patient compliance and satisfaction [21]. The 
former is possible with the correct selection of the patient, 
material and technique [22–23]. 

A new cross-linked HA dermal filler (Decoria Voluma, 
Bohus Biotech, Sweeden, EC) probed to be effective in 
cheekbone rejuvenation/enhancement with consistent 
results, maintained during all along study length. Patients 
and physician satisfaction, was very good or excellent for 
the majority. Interestingly clinical subjective judgment was 
able to be correlated with objective 3D imaging software 
(Quantificare Life Viz, France, EC) to estimate corrections 
and evaluate their performance and lasting in time. Most 
subject were informed as having a mild cheekbone volume 
improvement, probably to software sensitivity to volume. 

The face is an oval and as such is formed by curves. 
Following a curve with a straight instrument, such as 
traditional blunt tip cannulas, generally needs tissues 
compression causing patient discomfort and greater 
downtime. Curved cannulas allow to follow facial curves 
reducing tissue stress and inflammatory response, 
especially in the cheekbone area, which often needs greater 
volume enhancement than elsewhere in the face. 

Satisfaction scores in SAQ were significantly higher in 
the curved cannula group, probably related to immediate 
treatment discomfort and swelling, higher in the straight 
cannula group. Although adverse events were few and self-
limited they were higher in the straight cannula group which 
also experimented a higher associated patient loss, during 
the observational period. 

Curved cannulas seem to have higher satisfaction rates 
for the treatment and less complications, although a bigger 
number of individuals should be studied to establish defini-
tive tendencies. 
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