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Abstract 
Background: Semi-permanent fillers are among the most favorable fillers on the market. Through 
their unique mode of action and its associated lasting aesthetic effect, they take an exceptional po-
sition. Objective: To compare the two semi-permanent fillers Poly-L-Lactic Acid (PLLA) and calcium 
hydroxylapatite (CaHA) in reference to the aesthetic result, patient satisfaction and side effects. 
Methods: Studies on side effects, patient satisfaction and aesthetic results after augmentation with 
semi-permanent fillers were analyzed. Results: Semi-permanent fillers seem excellently suited for 
the augmentation of very deep wrinkles particularly in the lower half of the face. In general, high 
patient satisfaction can be determined with both fillers. Here, the effect from the polylactic acid 
can be verified for up to two years while no effect could be verified already after one year in a ma-
jority of the patients augmented with CaHA. Short-term side effects such as bleedings or erythema 
in the region of the augmented area have been observed in both fillers during augmentation. The 
incidence of nodules and granulomas seems significantly higher in augmentations with PLLA 
compared to CaHA. Rare side effects such as an embolization of a blood vessel caused by the im-
plant have been described for both fillers in case reports. Conclusion: Semi-permanent fillers are 
superbly suited for wrinkle augmentation. Which filler is the preferred one in what case depends 
strongly on the individual needs of the patient and the therapist’s experience. 
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1. Introduction 
The increasing interest in youthful appearance of the aging “Baby-Boomer” generation combined with the beau-
ty ideal staged by the media, increases the market for aesthetic interventions accordingly [1]. Only a few decad- 
es ago, the effect of gravity has been thought of being the main culprit for the aging of the face [2]. Today, it is 
known that the aged appearance of the face is the result of complex extrinsic and intrinsic processes. Therefore, 
the dermal formation of wrinkles is explained by the unavoidable loss of collagen and extra-cellular fiber matrix 
and by the atrophy of the dermis and epidermis [3]. 

The increasing loss of subcutaneous fat tissue and the successive loss of sub-dermal collagen lets the lower 
half of the face appear increasingly concave [4]. Therefore, one of the main objectives in the augmentation of 
the face is the restoration of the convexity of all dermal structures [5]. 

Accordingly, the absolute number of wrinkle augmentation treatments has increased in the United States (US) 
by 205% plus from 2000 to 2011 [6]. According to reports, anti-wrinkle treatments with injections of lipids have 
already been carried out during the 19th century [7]. Since that time, the range of implantable filler products has 
increased steadily. Since its launch in 1981, bovine collagen (e.g. Zyderm®) has been the filler, which was the 
most frequently used filler for wrinkle augmentation for more than ten years [7] [8]. One negative aspect of bo-
vine collagen is the potential for causing allergic reactions because of the foreign proteins, which requires a two- 
stage skin test prior to the actual treatment [8]. Due to its significant side-effect profile, bovine collagen was 
swiftly replaced by modern fillers [6]. 

Permanent fillers such as silicones (e.g. Silicon®) were also used to augment wrinkles. However, studies 
demonstrated that silicone is the cause of an increased occurrence of auto-immune reactions and it has even a 
certain carcinogenic potential in addition to the development of late granulomas [9]. The annual report of the 
American Society of Plastic Surgeons shows that hyaluronic acid (e.g. Restylane®) with its 1.4 million applica-
tions has been the most frequently used temporary, substance in the United States in 2011 [6]. Hyaluronic acid 
(HA) has a low allergenic potential and a good safety profile. On the other hand, it has a relatively short half-life 
of approx. three months [10]. 

Semi-permanent Fillers: Semi-permant Fillers are defined by the duration of their effect which can be more 
than 18 months but it is never permanent [11]. With 277,346 and 139,038 applications respectively, semi-perma- 
nent fillers such as calcium hydroxylapatite (e.g. Radiesse®) or polylactic acid (e.g. Newfill®; e.g. Sculptra®) 
have been the second and third most frequently applied fillers in the United States in 2011 [6]. 

The Ideal Filler: Currently, there are approx. 160 different fillers available worldwide [12]. All differ in their 
modes of action, half-lives and substance-specific side effect profile. In this context, Lemperle has described the 
properties of perfect filler: the ideal filler is biocompatible, safe in its application and it remains permanently at 
the location of the injection. Volume and suppleness remain permanently consistent. The ideal filler causes a mi- 
nimum foreign body reaction. The implant has no potential to migrate to other places and moreover, it does not 
cause any granulomas [13]. So far, there hasn’t been any filler that combines all of these characteristics. 

2. Material and Methods 
A comprehensive literature research was required for this work. Studies were examined, which dealt with the 
aesthetic results, side effects, and patient satisfaction of these fillers. For this purpose, the following search en-
gines were utilized: Google, Google Scholar, PubMed, Medline and OPAC plus of the Bavarian State Library in 
Munich. Additional original works were located in the source references of these studies. Employees of Merz 
and Sinclair Pharma were kind enough to provide information about prices, application, and regulations. Only 
publications written in German or English were included. Overall, 55 sources could be used. The selected lite-
rature was analyzed, summarized, and in part illustrated in form of tables. The literature was obtained through 
the Bavarian State Library in Munich and inter-library loan services of the Bavarian State Library in Munich. 

3. Results 
3.1. Poly-L-lactic Acid 
Since PLLA has been first synthesized by French chemists in 1954, it is applied in many areas of modern medi-
cine [17] PLLA has been used for years as component of self-absorbing surgical sutures and as carrier for time- 
release pharmaceuticals [4] [16] Another field of application for PLLA is the augmentation of tissue defects or  
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unevenness of the body caused by the human immunodeficiency virus (HIV). In the facial region, PLLA is used 
for augmentation and particular for the augmentation of larger defects in the lower facial half such as the naso-
labial fold (NLF), marionette lines, mentolabial folds, cheeks, and the pre-jowl sulcus. In addition, some therap-
ists use PLLA as filler for the temporal region and the periorbital area [19]. 

3.1.1. PLLA Application and Implantation Technique 
The manufacturer recommends suspending the dry PLLA substance in 5 mL sterile water for at least two hours 
prior to the planned implantation. According to the manufacturer’s information, the maximum number of treat-
ments for one region is four sessions [19]. It is recommended to use a 26 gauge (G) needle for implantation. It is 
ideally injected into the subcutis. For the even distribution of the implant, the treated area should be massaged 
directly after implantation and over the next five days five times daily for five minutes according to the 5 × 5 × 5 
rule [19]. Table 1 shows the PLLA application and injection techniques applied in the studies. 

3.1.2. Patient Satisfaction with PLLA 
Patient satisfaction with the aesthetic result of an augmentation treatment with PLLA was surveyed in numerous 
studies. 79% of patients (90 patients) treated by Fabi und Goldman, stated that they would undergo augmenta-
tion treatment with PLLA again. For 17% of the patients, the treatment costs, the degree of aesthetic result and 
the pain associated with the augmentation were the main reasons why they would not undergo another treatment. 
The remaining 3% were undecided [20]. 

In the patient group (221 patients) treated by Lowe, 72% of patients stated that they would undergo the same 
treatment again. Another 14% were undecided, while the remaining 14% rejected another therapy [23]. The pa-
tient evaluation (10 patients) of Salles et al. shows that three months after the augmentation, 80% of patients 
were dissatisfied or very dissatisfied with the aesthetic result. Another three months later, 60% of the patients 
stated that they were very satisfied or satisfied with the aesthetic results. After 36 months, 60% of patients found 
the result satisfactory or very satisfactory. 30% of patients were dissatisfied, while the remaining 10% were 
highly dissatisfied with the aesthetic result [26]. In the study published by Vleggaar (2131 patients), 95.1% of 
treated patients stated that the expected result has been achieved or exceeded by the treatment, while 4.9% were 
dissatisfied with the result [14]. 

In the patient survey (130 patients) undertaken by Palm et al., 68% of patients stated that they would undergo an- 
other treatment, while 33% would not have another augmentation with PLLA and another 12% were undecided [22]. 
 
Table 1. PLLA application and injection techniques applied in the studies.                                           

Author Pat.(n) Implantation Suspension 
time Touch up(n) Follow-up  

treatment 

Fabi, Goldman  
2012 [20] n = 90 PLLA in 8 ml (7 ml aqua, 1 ml lidocaine®,  

1:100.000 epinephrine) > 2 h 1 - 5 5 × 5 × 5 
(Massage ) 

Narins et al.  
2010 [21] n = 116 PLLA in 5 ml aqua 2 h Up to 4 Massage after  

implantation 

Vleggaar  
2006 [14] n = 2131 PLLA in 5 ml (4 ml aqua, 1 ml lidocaine®) 24 h 0 - 5 5 minutes massage 

daily for 2 weeks 

Palm et al. 
2010 [22] n = 130 PLLA in 6-11 ml (5 - 10 ml aqua, 1 ml lidocaine®, 

1:100.000 epinephrine) 24 h 0 - 5 Massage for 
one week 

Lowe et al. 
2009 [23] n = 221 PLLA in 5 ml (4 ml aqua, 1 ml xylocaine®) 4 h 0 - 4 Massage after  

implantation 

Schierle, Casas 
2011 [24] n = 106 PLLA in 8 - 10 ml (6 ml aqua, 2 - 4 ml  

lidocaine® 2%) 48 h 0 - 8 Massage after  
implantation 

Woerle et al.  
2004 [16] n = 300 

PLLA in 3 ml aqua 2 - 12 h 
Not specified 

Massage after  
implantation,  

cooling PLLA in 5 ml (3 ml aqua, 2 ml lidocaine®) 36 - 4 h 

Daines, Williams 
2013 [25] n = 811 PLLA in 8 ml aqua 48 h Not specified Not specified 
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3.1.3. Expert Evaluation of PLLA 
Narins assessed the success of therapy with the Lemperle rating scale (LRS). The current findings were com-
pared to the initial findings at different times [21] [27]. Table 2 shows the results that were achieved over time. In 
this study, 116 patients with the desire of augmentation were included in the NLF. The initial depth of the wrin- 
kles varied in all patients from LRS 2 to LRS 4. Salles et al. have surveyed the therapy success after augmenta-
tion of NLF with PLLA six and 36 months after the first session. The results of this study are shown in Table 3. 

3.1.4. Side Effects of PLLA 
With regard to the side effects of an augmentation treatment with semi-permanent fillers, a differentiation has to 
be made between primary and secondary side effects. Table 4 shows the side effects observed in the analyzed 
studies Primary side effects are nearly always self-limited and a direct consequence of the implantation. Secon- 
dary side effects such as the formation of papules and granuloma occur frequently weeks or years after an aug-
mentation treatment. 
 
Table 2. Change in the LRS over time after PLLA treatment.                                                      

Month 1 3 6 9 13 19 25 
Change in LRS −0.66 −0.7 −0.73 −0.73 −0.85 −0.77 −0.72 

Narins, et al. 2010 [21]. 

 
Table 3. Therapy success after augmentation of NLF with PLLA six and 36 months after the first session.                  

 6 months 36 months 
Totally successful 50% 10% 

Successful 30% 0% 
Somewhat successful 20% 30% 

No change 0% 60% 

Salles et al. 2008 [26]. 
 
Table 4. Side effects observed after PLLA treatment.                                                            

 Primary side effect Secondary side effect 
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Fabi, Goldman 
2012 [20] n = 90 10% 17%  19%    7%   

Narins et al. 
2010 [21] n = 116 2.6%    0.9% 5.2% 8.6% 6.9%   

Vleggar 2006 [14] Not specified   11%    1.2% 3.2% 0.14%  

Palm et al. 
2010 [22] n = 130  41%  23%    8.5% 0.7%  

Lowe et al. 
2009 [23] n = 221   39% 23%    20%   

Schierle, Casas 
2011 [24] n = 106        4.7%   

Zielke et al. 
2008 [28] n = 13 5.9%   9.8% 25% 9.8%  66.7%  17% 

Woerle 2004 [16] n = 300        10%* 1%**   

*Suspension 2 h prior to implantation in 3 mL aqua; **Suspension in 5 mL (3 mL aqua, 2 mL lidocaine) 36 - 48 h prior implantation. 
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3.1.5. Therapy Nodules and Granuloma Formation after PLLA Treatment 
So far, there is no clear therapy regiment to treat nodules or granuloma caused by a PLLA implant. The therapy 
approaches used by the therapists can be seen in Table 5. 

3.1.6. Rare Side Effects of PLLA 
Because PLLA is supposed to be implanted into the subcutis, there is the risk of occlusion of a blood vessel or 
other anatomic structures. In this context, one case of a 67-year-old patient published by Nichols et al. should be 
mentioned. Six months after a PLLA augmentation treatment of the cheeks, painfully swollen nodules devel-
oped in the region of the patient’s right cheek. During the physical examinations, it was not possible to expri-
mate any secretion from the right parotid duct. Through additional radiological examinations, it was determined 
that the right parotid duct was compressed by the PLLA implant, which leads to a parotitis as secondary side ef-
fect. Through persistent massage of the affected region, it was possible to relieve the compression of the parotid 
duct caused by the implant [33]. 

Another recently published report describes a case of acute blindness after the PLLA augmentation HIV-posi- 
tive patient suffering from orbital lipodystrophy [34]. In this case, the PLLA was accidentally injected into the ar- 
terial vessel system of the optic nerve, which lead to direct blindness and ophthalmoplegia of the affected eye [34]. 

3.2. Calcium Hydroxylapatite 
In the United States, calcium hydroxylapatite (CaHA) has been approved for wrinkle augmentation in 2006 [7] 
[35]. According to the manufacturer, since its approval more than two million CaHA treatments have been car-
ried out worldwide from 2004 to 2010 [36]. CaHA is a natural component of the inorganic bone and tooth sub-
stance [37]. 

One unit of CaHA consists of a suspension of small calcium hydroxylapatite microspheres (30%) ranging in 
diameter between 25 - 45 µm. These are suspended in a gel carrier (70%), hydrophilic carboxymethyl cellulose, 
glycerin and sterile water [35] [38] [39]. The hydrophilic carrier gel is absorbed by the body—what remains are 
the microspheres, which work like a sort of support for incoming Fibroblasts produce native collagen, which is 
the true cause for the filling effect [35] Calcium hydroxylapatite is degraded to calcium and phosphate [37] [40]. 

In addition to the augmentation of wrinkles in the face, CaHA is also used in many other areas of aesthetic 
and traditional medicine. Since 2002, CaHA is approved for the augmentation of vocal cords as a symptomatic 
therapy for unilateral or bilateral vocal cord paresis [35]. In addition, it serves as radiological tissue marker be-
cause it has a low level of radiolucency [7]. As natural component of the inorganic bone and tooth substance, 
calcium hydroxylapatite is also used for the augmentation of osseous or dental substance defects [41]. Larger 
calcium hydroxide particles (75 - 175 μm) serve as filler to treat the symptoms of stress incontinence [12] [43]. 
Other aesthetic indications for CaHA are the reconstruction of the nipple, to balance contour effects after lipo-
suction or for severe acne vulgaris [9] [11]. In addition, CaHA is used to lift the tip of the nose within the frame- 
 
Table 5. Therapy approaches to treat side effects after PLLA treatment.                                              

Author Side effect Intralesional  
steroid injection Laser Excision Imiquimod® 

topical No therapy 

Narins et al. 2010 [21] Nodules, papules x (1)    x 

Palm et al. 2010 [22] Granuloma   x(1)   

Lowe et al. 2009 [23] Nodules, papules x  x(2)  x(5) 

Schierle, Casas 2011 [24] Nodules, papules   x(1)  x(4) 

Woerle 2004 [16] Nodules, papules x     

Beer 2009 [29] Nodules, papules x (2)  x   

Beljaards et al. 2005 [4] Nodules, papules x  x x  

Hamilton et al. 2008 [30] Nodules, papules x     

Oppel et al. 2003 [31] Nodules, papules x     

Cassuto et al. 2009 [32] Granuloma  x    
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work of non-surgical rhinoplasty [40]. Finally, CaHA is also applied to even out visually lipoatrophy caused by 
such diseases as advanced HIV [44]. 

3.2.1. CaHA Application and Implantation Technique 
Preparation: CaHA is available in ready-to-use syringes of various sizes (0.3 ml; 0.8 ml and 1.5 ml) [36]. Since 
2009, CaHA is available on the American market in combination with 2 ml of 2% lidocaine HCL as Ra-
diesse-L® [36] [45]. It is recommended to mix the substances at least 2 hours prior to implantation [36]. The 
manufacturer recommends the use of a 27 or 28 gauge needle included in the system for implantation [36]. The 
needle should penetrate the skin in an angle of 30 degrees and then, it should be inserted to the subcutis. As soon 
as this layer is reached, the parallel implantation strings should be placed in accordance with a retrograde im-
plantation [36]. To achieve an even distribution of the implant, it is recommended to massage the treated area 
after implantation [36]. Table 6 summarizes the CaHA application and implantation techniques applied in the 
analyzed studies. 

The manufacturer does not give any statements as to the maximum number of touch-up treatments or the time 
interval between individual sessions. 

3.2.2. Patient Satisfaction with CaHA 
Patient satisfaction with the aesthetic result of an augmentation treatment with CaHA was surveyed in numerous 
studies. 28 of the patients treated by Fakhre et al. assessed their satisfaction at different times on the Likert scale. 
The scale ranges from 1 (dissatisfied) to 5 (highly satisfied) One to seven weeks after implantation, the average 
satisfaction was 3.7. One year following the implantation, the aesthetic result was still assessed at 2.3. 71% of 
the surveyed patients would recommend the product to a friend [4]. 

In the patient group (16 patients) surveyed by Grunebaum et al., the average satisfaction at the time of the 
survey was over 4.5 [45]. The patient group (82 patients) treated by Roy et al., assessed the aesthetic result three 
and six months after the implantation with an average score of 4.6 [46]. From the patient group of Sadick et al., 
41 of 113 treated patients valued the aesthetic result three months after implantation with 4.6 and six months af-
ter implantation with 4.8 [47]. 

From the total of 609 patients treated by Jansen and Graivier, 155 participated in the survey six months fol-
lowing the implantation and 112 participated in the survey after 12 - 24 months [9]. Six months after implanta-
tion, 89% of the surveyed patients stated that they would undergo another treatment [9]. 12 - 24 months after the 
augmentation treatment, 69% of the patients stated that they are satisfied with the result, 24% were dissatisfied 
with the result, whereby the main reason was the short duration of the esthetic effect [9]. 

3.2.3. Expert Evaluation of CaHA 
The therapists used the global aesthetic improvement score (GAIS) [38] in addition to the LRS [27] in order to 
assess the degree of aesthetic result. Table 7 summarizes the results of the expert evaluation after an augmenta- 
 
Table 6. CaHA application and implantation techniques.                                                        

Author Pat.(n) Implantation Touch up(n)Interval Follow-up treatments 

Roy et al. 
2006 [46] n = 90 27 G CaHA + lidocaine in lip augmentation  

otherwise without lidocaine 1 touch up; interval: 6 months No information 

Jacovella et al. 
2005 [41] n = 50 CaHA none No information 

Smith et al. 
2007 [38] n = 117 Anesthesia: Nerve block, lidocaine cream,  

27 G max. 2; interval: 2 weeks Massage and cooling after 
treatment 

Jansen, Gravier 
2006 [9] n = 609 CaHA + 1 ml lidocaine 0.5%, 1:100.000  

epinephrine) 27 G 
0 - 1 touch up Interval: 4 - 9  
weeks 

Cooling and massage for 
one week 

Sadick et al. 
2007 [47] n = 113 CaHA + lidocaine 1%, 1:100.000  

epinephrine, 27 G 
0 - 1 touch-up treatment Interval:  
no information No information 

Marmur et al.  
2009 [48] n = 100 CaHA in part + lidocaine, 27 G max. 1 Massage after implantation 

Moers Carpi 
2007 [39] n = 205 CaHA, 27 G max 1 Interval: 4 months no information 
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Table 7. Expert Evaluation of CaHA.                                                                        

Author Patient Measuring size Results 

Grunebaum et al. 
2010 [45] n = 16 LRS at various times 

LRS before implantation: 
3 months after implantation: 1 - 2 

6 months after implantation: 2 

Roy et al.  
2006 [46] n = 82 

Likert scale 3 and 6 months 
after implantation 
1 = dissatisfied to  

5 = highly satisfied 

3 months after implantation (60 patients) = 4.5 
6 months after implantation (11 patients) = 4.5 

Smith et al.  
2007 [38] n = 117 LRS and GAIS at various times 

 3 months 6 months 
LRS: −1.5 −1.2 

GAIS: 

Very strongly improved 20% 14.2% 
Strongly improved 40% 30.1% 

Improved 35.7% 35.4% 
No improvement 4.3% 20.4% 

Worse 0% 0% 
 

Moers Capri et al.  
2007 [39] n = 205 GAIS: 4.8 and 12 months after 

implantation 

GAIS: 4 months 8 months 12 months 
Very strongly improved 8% 5% 0% 

Strongly improved 18% 9% 2% 
Improved 70% 74% 59% 

No improvement 4% 12% 38% 
Worse 0% 0% 0% 

 

Sadick et al.  
2007 [47] n = 113 

Likert scale 3 and 6 months after  
implantation 1 = dissatisfied;  

5 = highly satisfied 

3 months after implantation: 4.5 
6 months after implantation: 4.5 

 
tion treatment with CaHA. 

3.2.4. Side Effects of CaHA 
Table 8 provides an overview of the documented side effects in the reviewed studies. 

3.2.5. Therapy Nodules and Granuloma Formation after CaHA Treatment 
There is also not a clear regimen for the treatment of nodules and granuloma following an augmentation treat-
ment with CaHA. In a large portion of the studies, steroids were applied into the lesion [9] [46] [47]. In another 
portion, the nodules were either removed surgically with a needle or by skin incision [25] [37]. 

3.2.6. Rare Side Effects of CaHA 
Because of the deep implantation, there is the risk of an embolization of a blood vessel by the implant. In one 
case published by Tracy et al., a 41-year-old patient had following a CaHA augmentation of the melolabial fold 
initially a change in color of the left nostril and later a tissue necrosis caused by the occlusion of the blood sup-
plying vessel [50]. 

3.3. Comparison of the Most Important Characteristics 
An overview of the most important characteristics of both fillers is given in Table 9. 

4. Summary 
Can semi-permanent fillers be compared based on the current study or data situation?  

Despite the similar modes of action of PLLA and CaHA, there is currently no study, which compares these 
fillers. However, based on the comprehensive data situation, both substances can be compared. Overall, more 
than 3500 patients received PLLA treatment and more than 2600 patients were treated with CaHA in these stu-
dies. The follow-up periods, which are available, are up to 36 months for both substances. 

Because the studies showed significant differences in terms of sizes, implantation techniques, time of the sur-
vey, it must be considered in the review of the results and it must be seen as limitation with regard to the as-
sessment of these results. 
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Table 8. Side effects of CaHA.                                                                              

 Primary side effects Secondary side effects 

Author n (Pat) 
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Jacovella et al.  
2005 [41] n = 50  5%         

Smith et al.  
2007 [38] n = 117 70% 63%  73% 18% 29% 8.6% 0.9%   

Marmur 2010 (without 
lidocaine) [49] n = 50 64% 50%  88% 32% 50%     

Marmur 2010 (with 
lidocaine) [49] n = 130 58% 52%  94% 26% 44%     

Sadick et al.  
2007 [47] n = 113  3%  2%    2%*   

Daines, Williams 
2012 [25] n = 231    1%    0.4%   

*Formation of nodules exclusively after augmentation of lips. 
 
Table 9. Important characteristics of PLLA and CaHA.                                                           

 PLLA [4]-[6] [14]-[16] [19] [21]-[24] [27] [29]-[34] [52] CaHA [6] [7] [18] [25] [35]-[38] [40] [41] [47] 
[49]-[53] 

Approved in Europe 1999 2004 
Approved in the 2004 2006 
Applications in the US (2012) 139,038 277,346 
Treatments (manufacturer’s  
information) 1 - 4 sessions per area no response 

Unit 2 × 150 mg dry substance, sterile water 0.3; 0.5 and 1; 5 mL in disposable syringes 

Areas 

NLF 
Cheeks 
Peritoneal region 
Dark circles under the eyes 
Marionette lines 
Temporal region 
Upper lip 
Chin 
Mentolabial fold 

NLF 
Cheeks 
Peritoneal region 
Dark circles under the eyes 
Marionette lines 
Temporal region 
Mentolabial fold 
Corner of the mouth 
Glabella line 

Layer of the skin Subcutis Subcutis 

Degradation Hydrolysis, Red-ox reaction to Co2 and acetyl coenzyme 
A or oxalacetate Degradation to calcium and phosphate 

Modes of action induction of foreign body reaction, new collagen  
formation Fibroblast stimulation, new collagen formation 

Preparation (manufacturer’s  
information) 

Suspension in 5 ml sterile water at least 2 hours prior to  
the planned injection Pre-filled syringe 

Duration of the effect 
(Manufacturer’s information) >24 months > 12 months 

Side effects, distribution in  
percentage 

3905 patients, 1267 side effects: 
65% nodules, papules 
20% erythema 
13% bleeding, ecchymosis 
2% others 

2675 patients, 801 side effects: 
32% nodules, papules 
23% edemas; swellings 
18% erythema 
16% bleeding, ecchymosis 
8% pain 
3% others 

Rare (case reports) 
multifocal abscesses 
Parotitis 
Loss of vision after arterial embolism 

Necrosis of the treated area 
Tissue necrosis of the nostril 
Herpes zoster after augmentation 
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Do these semi-permanent fillers meet the purpose in the area of wrinkle augmentation as promised by 
the manufacturer? 

According to the study results, both semi-permanent fillers are superbly suited for augmentation of very deep 
wrinkles, particularly in the area of the lower half of the face. However, in direct comparison, with PLLA the 
result can only be noticed after several weeks but the aesthetic result lasts significantly longer. In contrast, the 
aesthetic result of CaHA is immediately visible but it does not last as long. 

How do the semi-permanent fillers differ in their preparation and implantation? What substances are 
more user-friendly? 

As opposed to CaHA, which comes in pre-filled syringes, PLLA must be suspended in water prior to the 
planned implantation. Because a biofilm surrounding the implant may be the possible cause for the later forma-
tion of granuloma, the preparation process of PLLA may be a potential source of bacterial contamination. Dur-
ing the implantation of CaHA, no such prior preparation of the filler is required, which can be seen as a signifi-
cant advantage of CaHA compared to PLLA. 

What consequences can be expected in augmentations with semi-permanent fillers and how often do 
these occur? 

When injecting semi-permanent fillers into wrinkles, both CaHA and PLLA have the risk of primary and 
secondary side effects. Primary side effects such as bleeding and swelling in the area of the injection are nearly 
unavoidable and occur with both fillers equally. To reduce the sense of pain, the filler can be injected in combi-
nation with a synthetic analgesic, which leads to a significant reduction in pain. 

Therefore, it should be pointed out that each of these modifications is connected with direct consequences. 
Example local anesthetics: Through the additional application of synthetic local anesthetics, the patient will feel 
less pain during and after the implantation. Because the local anesthetic has a vessel relaxing effect, the bleeding 
risk is increased [54]. To minimize this risk the therapist can apply additional vasoconstricting substances. The 
use of vasoconstricting substances has the risk that when the implant causes ischemia for example through em-
bolization of a blood vessel, it is recognized too late or not at all [54]. 

Arterial embolization caused by the filler with subsequent necroses of the under-supplied area is one of the 
most feared but very rare primary side effects. To minimize this risk, it is recommended to carry out an aspira-
tion prior to the implantation. It is essential for the therapist to have an in-depth anatomical knowledge about the 
area to be augmented and to have the possibility to treat such embolization. The most frequent secondary side 
effect that occurs particularly if PLLA is used for augmentation is the formation of nodules or granuloma in the 
area of the augmented region. It is specifically noted that the percentage of these complications can be signifi-
cantly reduced through longer suspension times and a greater dilution. In addition, if patients use nicotine, which 
poses a significant risk factor for the formation of granuloma and papules [52] [54] [55]. Accordingly, PLLA 
should not be used for augmentation in this patient group. Granuloma and nodules are also observed in augmen-
tations with CaHA; however, the percentage is significantly lower. An exception is the significantly higher in-
cident of granuloma and papules after CaHA is used for lip augmentation. Therefore, CaHA is no longer rec-
ommended for the augmentation of lips. 

So far, there is no clear therapy regimen for the treatment of such nodules or granuloma. In addition to the 
steroid application, surgical excision is successful. Because both measures carry a certain risk, it remains to be 
said at this point that in some studies, granuloma and nodules resolved itself after some time but without further 
treatment. 

5. Conclusion 
Through their long lasting aesthetic result and the high patient satisfaction, semi-permanent fillers take a special 
position and the aesthetic wrinkle treatment can no longer be thought of without them. According to the results, 
the choice of suitable semi-permanent filler depends significantly on the individual needs of the patient. If it is 
important for the patient to achieve a swift improvement, which may potentially decrease after a few months, 
then CaHA is the preferred substance. If the patient prefers a rather gradual change visible only after a few 
months following the first session, then PLLA would be the first choice based on its slow effect. However, this 
treatment is still not without risk, of which the therapist and the patient should be aware. In this connection, 
Lemperle talks about the so-called “learning curve”: the shorter the time the implant remains, the larger the 
probability for technical areas to occur during the injection [42]. Conversely it means that the implantation of 
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such lasting fillers requires profound knowledge of the therapist and extensive information of the patient about 
any potential risks. This is the absolute prerequisite for a satisfactory result. 
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