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F 
acial attractiveness is a cross-cultural con-
cept that is measured by the appearance 
of youth, averageness, and symmetry.1 The 
forehead curve, contiguous with the con-
vexity of the eyebrow and glabella, is 1 of  

3 primary arcs that are believed to define a youthful face.2

The anterior protruding curve of the forehead and the 
convexity of the bilateral temples also are important in 
the constitution of a symmetrical and balanced face. 

We describe a simple and effective method for 
addressing the shape of the forehead using a pixilated 
serial puncture technique to administer poly-L-lactic 
acid (PLLA)(Sculptra Aesthetic, sanofi-aventis US LLC)  

injections, which represents the off-label use of PLLA. 
We report a case in which the procedure was performed 
in supraorbital areas to refine the contour of the fore-
head. We also discuss other instances in which recon-
touring was performed in different parts of the forehead 
from the superciliary arches to the hairlines.

CASE REPORT
A 39-year-old woman presented with a prominent 
supraorbital ridge and depressed temporal fossa; she 
was identified as a candidate for treatment with PLLA 
injections using the pixilated serial puncture tech-
nique (Figure 1A). A topical anesthetic containing 
lidocaine and prilocaine was applied to the treatment 
area on the forehead. The area also was cleansed with 
a disinfectant before injection. The PLLA was recon-
stituted with 6 mL of distilled water 3 days prior to 
injection. One milliliter of lidocaine 2% was added to 
the reconstituted PLLA suspension just before injec-
tion. The amount per aliquot (injection) was 0.05 to  
0.2 mL of reconstituted PLLA suspension (6 mL of 
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distilled water and 1 mL of lidocaine 2% per vial). 
The total amount of PLLA suspension that typically is 
used for treatment of the forehead is 1 to 3.5 mL (half 
vial). One-milliliter single-use syringes with 1-inch, 
25-gauge needles were used to administer the PLLA 
injections. Concave areas to be filled were marked out 
on the forehead. Before PLLA injections were admin-
istered, marked areas were viewed as pixilated figures. 
In different imaginary pixels of the marked area, there 
should be different gaps between the concave contour 
and the desired convexity (Figure 1B). This technique 
allows the injector to visualize the volume deficit of a 
3-dimensional space and view posttreatment results that 
can be achieved when the space is filled with a liquid 
implant. Following the pixilated pattern, the implant 
can be divided into multiple areas of different volumes. 

Using serial depot injections, small boluses of vary-
ing sizes were placed approximately 0.7 cm apart to 
accommodate the different gaps indicated by the pixels 
(Figures 1B and 1C). The treatment areas were molded  
immediately after injection to smooth out any lumps 
and to produce smooth feathered ends at the borders  
(Figure 1C). Only mild swelling was observed in the 
areas where PLLA had been deposited. Posttreatment 
care included the application of ice and gentle massage 
of the injection area for 3 days following the procedure if 
the patient noticed any lumps during self-examination. 
The patient returned for follow-up visits 1 week,  
1 month, 2 months, and 6 months following the proce-
dure. No posttreatment medication was administered. 
Positive clinical effects were observed 11 months after 
treatment (the final time point discussed in this article). 

Figure 1. A 39-year-old 
woman prior to fore-
head recontouring with 
poly-L-lactic acid (PLLA) 
injections (A). Pixilated 
analysis of the concave 
target area of the fore-
head helped to deter-
mine the appropriate 
amount of injectable 
PLLA to be admini-
stered (B). The gaps 
between concave con-
tours and the desired 
convexity may vary in 
different pixels (dotted 
line lattice). The tempo-
ral area (blue hue) could 
be filled with large bo-
luses of injectable PLLA. 
Different-sized aliquots 
of PLLA can be placed 
in different pixels (C). 
The forehead contour 
was stabilized 6 months 
after treatment (D). B
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The forehead contour continued to improve in the first  
5 months and gradually stabilized 6 months after the 
procedure (Figure 1D).

COMMENT
Volume loss is one of the most prevalent changes related 
to facial aging. Soft tissue replenishment of the forehead 
can improve brow elevation, create a more open appear-
ance of the palpebral apertures, and restore a more 
relaxed countenance of the periorbital area3,4; however, 
it also is important to address the bony components of 
the face for facial contouring and soft tissue suspension.5 
In a study of skulls from 60 white patients utilizing 
3-dimensional computed tomography, Shaw and Kahn5 
found that facial aging was related to a decrease in the 
glabellar angle, along with recession of the nasion and 
supraorbital bar. These structural changes contributed to 
the appearance of brow ptosis and lateral orbital hood-
ing.5 Our experience echoed the findings of this study. 
The forehead width narrows and temporal lines move 
inward with age; the frontal eminence also decreases in 
anterior projection and the frontal curve flattens. The 
orbital shape changes from round to rhombic with the 
lateral superciliary arches tilted downward. Therefore, 
rejuvenation of the forehead should always include the 
reshaping of frontal bony elements.

From an anatomical perspective, a tight frontalis mus-
cle beneath the skin of the forehead and scanty galeal fat 
intervention may constitute difficulties for general filler 
volumization and provide little room to camouflage. 
There is limited discussion in the literature on topics 
related to forehead recontouring.3,4 Poly-L-lactic acid is 
a synthetic, biodegradable, biocompatible, and immu-
nologically inert polymer6 that is used in a wide range 
of medical and surgical procedures.7-10 Injectable PLLA 
was approved for cosmetic use by the US Food and Drug 
Administration in 2009.11 Compared with hyaluronic 
acid and calcium hydroxylapatite, the feasibility of supra-
periosteal injection, the high spreadability after being 
mixed with water, and immobilization following water 
reabsorption make PLLA a suitable material for forehead 
reshaping.4 The similarity in texture of the induced neo-
collagen and the skin of the forehead is another advan-
tage of using PLLA in forehead recontouring.

For the supraperiosteal placement of PLLA, pixi-
lated serial puncture was found to be an easy, safe, and 
flexible technique that can be used for different types 
of forehead contour defects. Immediate molding and 
massaging after the injection was important. After the 
massage, the digitized aliquots fused together. Poly-L-
lactic acid particles were estimated to be deposited in 
different amounts throughout the filled space after water  

reabsorption and were shown to induce different 
amounts of collagen formation.

Our clinical experience with the off-label use of PLLA 
for the treatment of forehead recontouring in approxi-
mately 100 patients has led to satisfactory results  
(Figures 2 and 3). The recontouring effect 6 months after 
the injections had a positive correlation to the initial 
molds with smooth surfaces and good feathering ends. No  
papules, nodules, or other side effects were detected 
within 1 year posttreatment. Most of the patients 
received 1 treatment section on the forehead (Figure 3), 
while some received treatment of 2 to 3 sections to 
achieve the desired level of correction (Figure 2). To pre-
vent the risk for intravascular injection, reflux maneu-
vers were performed for each needle insertion. Keeping 
the supraorbital foramen pressed during injections was  

Figure 2. A 48-year-old woman prior to forehead recontouring with 
poly-L-lactic acid (PLLA) injections (A). The patient received treat-
ment in 3 sections; each section was treated 1 month apart. Half 
vials of suspended PLLA were employed in each section of injection. 
Pixilated deposition of PLLA suspension in 0.05- to 0.2-mL aliquots 
was done using the serial puncture technique. Four months after 
the third section of treatment (6 months after initial treatment), 
improvement stabilized (B). 
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recommended to prevent injury of the supraorbital 
nerve. The supratrochlear and supraorbital neurovascu-
lar bundles are located 17 to 22 nm lateral to the midline. 
Avoiding injection of the supraorbital notch or foramen 
and elevation of the skin when injecting the glabella 
region can limit the potential risk for nerve and vessel 
injury.3,4 Poly-L-lactic acid frequently is administered by 
bolus deposition above the periosteum. In general, small 
aliquots of 0.05 to 0.2 mL are safe with minimal risk for 
papule or nodule formation.12

CONCLUSION
The curvature of the forehead with convexity of the 
eyebrow and glabella is essential for an average and 
youthful-looking face. The pixilated serial puncture 
technique is suitable for forehead recontouring with 
injectable PLLA.
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Figure 3. A 35-year-old man prior to forehead recontouring with poly-L-lactic acid (PLLA) injections (A). Only 1 section of PLLA injection was 
performed. Five millileters of PLLA suspension (6 mL distilled water with 1 mL of lidocaine 2% [total 7 mL in 1 vial]) was injected into the fore-
head area using the pixilated serial puncture technique. The remaining 2 mL and another 2 vials of PLLA were injected into other facial areas. 
Improvement stabilized 7 months posttreatment (B). 
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