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Abstract
Introduction: forehead contouring is a surgical procedure usually performed to reduce frontal bossing in males. Nonsurgical procedures, such as filler injections, in selected cases, could be an alternative to surgical forehead recontouring,
improving the aesthetic of the forehead and achieving a more convex appearance of the upper third. Moreover, by
reducing the perception of supraorbital bossing, it can also be performed as a procedure to camouflage and deal with
the process of forehead aging. Authors describe their early experience in frontal contouring with fillers.
Material and methods: this is a retrospective study that takes into account all the forehead contouring procedures
performed from January 2014 to January 2019. Eighteen patients, ages ranging from 26 to 56 years old, were treated
with hyaluronic acid or calcium hydroxyapatite-based filler injections.
Results: a VAS and a Pain scale were submitted to all the patients in order to evaluate the result achieved, and the pain
felt in performing the procedure. At the end of every procedure for each case, patients experienced redness and surface
irregularities which resolved themselves within 48 hours. No Ecchymosis was ecorded. During the follow-up period, in
one case, a nodule secondary to the CaHa injections was recognized and surgically excised.
Conclusion: although there are several limitations regarding this study, outcomes of the present case series suggest that
a non-surgical contouring of the forehead with the use of fillers could be another possible indication for these medical
devices, although a filler specifically developed for forehead contouring, has yet to exist. Larger, blinded, and controlled
studies are required to support the effectiveness of this technique.
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Introduction
There is a close relationship between female beauty
and femininity of the face, and the prominence of the
forehead is one of the most significant aspects for the
determination of these feminine features1-3. Moreover,
there is a clear relationship between gender identity,
youthfulness, and beauty with frontal features. Thus,
the upper third of the face has a high significance in
determining attractiveness4-6. In females, forehead
contouring is vertically higher, more rounded in the
area of the forehead that protrudes creating a smoother
gentle arc, supraorbital bossing, and brow ridges are
almost inexistent with no special prominence in the
glabellar region7. These child-like features, give a more
youthful, friendly, soft and innocent appearance of the
female forehead. However, these characteristics in males
differ from this aesthetic ideal: supraorbital ridges are
prominent, and the forehead is flat with significantly
longer widths and heights7.
Nowadays, non-surgical facial treatments performed
with fillers are more focused on contouring the face
and the body rather than just filling fine lines; several
papers focus on how to restore mid-facial and lower
third facial features. On the other hand, very little has
been written about forehead contouring with fillers8-11.
Usually, the aesthetic appearance of the forehead
is mainly approached with botulinum toxin type A
(BoNTA) injections to reduce frontal or glabellar lines;
BoNTA can ameliorate the appearance of the facial upper
third’s wrinkles, achieving a more rested result for the
patient, but of course, it cannot contour the forehead12.
Forehead contouring is usually thought of as a procedurerelated only to male-to-female transitioning in order
to reduce frontal bossing1-6. However, filler injections
can improve the aesthetic of the forehead achieving a
more convex appearance of the upper third, or it can
also be performed as a camouflage procedure to face
the aging of the forehead by reducing the perception of
supraorbital bossing13.
Up to now, a filler tailored to contouring the forehead
does not exist, and in medical literature, only a few
papers have touched on this topic, excluding the temples
and brows.
Authors describe their early experience in frontal
contouring with fillers, presenting 18 consecutive
patients treated with HA (hyaluronic acid) or CaHa
(calcium hydroxyapatite) based fillers.

Materials and Methods
This was a retrospective study, all forehead contouring
procedures performed with fillers by the senior author
(RR) were considered. From January 2014 to January
2019, 18 (16 female and 2 male) patients, ages ranging
from 26 to 56 years old (mean 33.8 years old), were
treated. The Exclusion criteria were the following:
pregnancy, lactation, unrealistic patient expectation,
and all those diseases that may contraindicate the
procedure.
Twelve cases were treated with HA and six with CaHa
based fillers. The choice of the filler was not random
Aesthetic Medicine / Volume 8 / Nº 2 / April - June 2022

made but dictated by the previously developed clinical
experience. So far, a specific filler for non-surgical
forehead remodeling does not exist. For this reason, and
due to the paucity of literature available when the first
cases were performed, we decided to use a CaHa based
filler. This filler was chosen due to the biocompatibility
between the bone and the CaHa itself. In the first
6 cases CaHa was used, but the last case presented a
persisting nodule requiring a surgical removal which
was recorded. Due to this issue, all the other patients
were approached with HA based fillers in order to use
hyaluronidase and not surgery in the event of adverse
reactions. The amount of HA injected per patient ranged
between 3 and 8 mL, and the amount of CaHa between
3 and 6 mL.
All the treatments were performed in one session,
and after 15 days from the procedure, a touch-up was
performed if required; 6 patients had a touch-up, 2
belonging to the CaHa group, 4 to the HA group, and on
average 1 mL of HA or 1.5 mL of CaHa were used.
All the contouring procedures were performed in-office
after at least 15 days from a preliminary consultation.
The informed consent document was signed by all the
patients; in the document it was clearly specified that
the pictures taken during the course of the treatment
could have been used for scientific purposes such as
publications or congress talks. Local anesthesia was
never performed. Not all the HA fillers used contained
lidocaine, whereas when CaHa fillers were used, they
were preliminary mixed with lidocaine 2% (0,5 mL of
lidocaine each 1.5 mL of CaHa).
The injections were performed with a cannula or a
needle; after a full discussion about the differences
between the delivery systems, the choice was based on
the patient’s preference and past experiences. In fact,
patients were more prone to be injected with a cannula
if they had already undergone procedures using this
delivery system in other facial areas.
The pain perceived by the patients during this procedure
was evaluated with a pain scale.
When a 25G cannula was used, the injecting procedure
was performed using 3 entry points, all located at the
hairline: one in the midline and two lateral ones at
the level of the temporal crest. The filler was released
retrogradely over the periosteum in a “spaghetti-like”
fashion (Figure 1).
When a needle was used, the injections were performed
perpendicular to the skin, touching the bone and
releasing a small bolus of filler (ranging between 0.1
and 0.2 mL) which was then molded with the thumb as
soon as the injection was performed (Figure 2).
At the end of each procedure, patients were asked to
fill out a Pain Scale questionnaire to evaluate the pain
perceived during the procedure: 0 was considered no
pain, 1 to 3 mild pain, 4 to 6 moderate pain, 7 to 10
severe pain.
During the first follow-up which occured 15 days
after the injections, before performing any touch-ups,
patients were asked to evaluate the result with a VAS
(Visual Analog Scale) where 100 represented the best
possible aesthetic outcome and 0 (was) the worst.
Follow-ups ranged between 1 and 18 months, with the
mean being at 3 months. (Figures 3 a-b; 4 a-f; 5 a-c; 6
a-c; 7 a-f ).
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Figure 1 - A schematic view of the injective protocol performed with the
cannula; the procedure was performed using 3 entry points, all located
at the hairline: one in the midline and two lateral ones at the level of the
temporal crest. The filler was released retrogradely over the periosteum in
a “spaghetti-like” fashion.

A

Figure 2 - A schematic view of the injective protocol performed with the
needle; the injections were performed perpendicular to the skin, touching
the bone and releasing a small bolus of filler (ranging between 0.1 and 0.2
mL), after molding with the thumb was performed.

B

Figure 3 a-b - Lateral view of pre (a) and post (b) treatment (1 month apart) of a 27-year-old woman who requested forehead recontouring; the procedure was
performed injecting CaHa with needles.
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Figure 4 a-f - Lateral and frontal views of pre (a; d), post at 1 (b; e) and 8 months (c; f) from the treatment of a 44-year-old woman who requested forehead
recontouring; the procedure was performed by injecting HA with needles.
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Figure 5 a-c: Frontal view of pre (a), post 1 (b) and 3 months from the treatment of a 57-year-old woman who requested forehead recontouring; the procedure
was performed by injecting CaHa with needles.
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Figure 6 a - c: Three quarter view of pre (a), post 1 (b) and 3 months from the treatment of a 27-year-old man who requested forehead recontouring; the
procedure was performed by injecting CaHa with the cannula.
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Figure 7 a - f: Bottom, three quarter right and left views of pre (a; c; e) and post (b; d; f) treatment (1 month apart) of a 42-year-old woman who requested
forehead recontouring; the procedure was performed by injecting HA with the cannula.
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Results
In all the cases, at the end of the injections, patients
experienced redness and irregularities of the surface
that resolved themselves within 48 hours (Figure 8);

Figure 8: At the end of all the procedures performed with either cannula or
needle, irregularities were recorded, but they self-resolved within 48 hours.

A frontal vein congestion, which also resolved itself
within 48 hours, was also recorded in 10 cases. No
ecchymosis was recorded. Table 1 summarizes the
fillers used, the delivery technique employed, and the
adverse events recorded.
The pain scale evaluation demonstrated that the
injective procedure was painful. In fact, no patient
reported a pain score lower than 7 (an evaluation
between 7 to 10 was considered severe pain). It was
also revealed that patients reported more pain when
injected with cannulas. In particular, the needle group
(10 patients) rated the procedure an overall 7.6, while
the cannula group (8 patients) rated it 8.8. Results are
labelled in Table 2. In 4 cases, a touch-up was required
after 15 days from the procedure (in 3 cases, 1 mL of
HA, and in the other one, 1.5 mL of CaHa were injected).
Patient satisfaction was evaluated with a VAS which was
fulfilled by the patients 15 days after the injection; the
mean VAS evaluation rate was of 84.1. Results are labeled
in Table 3. In one case, 3 weeks after the treatment, a
nodule secondary to a CaHa injection was recognized
(needle injections). After 1 month of weekly washings
with saline and lidocaine without seeing any results, it
was decided to excise it surgically (Figure 9).
Other complications such as infection or skin necrosis
were not observed.

Patient

Filler used

Technique of injection

AE

1

CaHa pre-mixed with lidocaine

Needle

-Vein congestion

2

HA with lidocaine

Needle

-Vein congestion

3

HA

Needle

4

CaHa pre-mixed with lidocaine

Cannula

5

CaHa pre-mixed with lidocaine

Cannula

6

CaHa pre-mixed with lidocaine

Needle

-Vein congestion

7

HA

Cannula

-Vein congestion

8

HA with lidocaine

Cannula

9

CaHa pre-mixed with lidocaine

Needle

10

HA with lidocaine

Cannula

11

HA

Needle

12

CaHa pre-mixed with lidocaine

Needle

13

HA with lidocaine

Needle

14

HA with lidocaine

Cannula

-Vein congestion

15

HA with lidocaine

Needle

-Vein congestion

16

HA with lidocaine

Needle

-Vein congestion

17

HA with lidocaine

Cannula

18

HA with lidocaine

Cannula

-Vein congestion

-Vein congestion -Nodule

-Vein congestion

Table 1 - Fillers used, injective protocol and adverse events (AE).
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Patient

Injection

Pain Scale Score

Patient

VAS

1

Needle

7

1

100

2

Needle

7

2

80

3

Needle

8

3

90

4

Cannula

10

4

90

5

Cannula

10

5

80

6

Needle

7

6

80

7

Cannula

9

7

75

8

Cannula

8

8

80

9

Needle

7

9

80

10

Cannula

8

10

100

11

Needle

8

11

85

12

Needle

7

12

85

13

Needle

9

13

80

14

Cannula

7

14

90

15

Needle

8

15

80

16

Needle

8

16

80

17

Cannula

9

17

80

18

Cannula

10

18

80

Table 2 - Results of the pain scale questionnaire filled out by the patients at
the end of the procedure: 0 was considered no pain, 1 to 3 mild pain, 4 to 6
moderate pain, 7 to 10 severe pain.

Table 3 - Fifteen days following the procedure, patients were asked to
evaluate the results with a VAS (Visual Analog Scale) where 100 represented
the best possible aesthetic outcome and 0 the worst.

Discussion

Figure 9: A nodule of CaHa excised surgically after forehead recontouring
performed with CaHa injected with the needle.
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In the last ten years, non-surgical facial aesthetic
treatments have largely replaced surgical procedures.
This is due to the patients’ requests for no downtime
but also due to a better knowledge regarding the
characteristics of the medical devices sold14-16. During
the last twenty years, scientific papers have largely
improved our knowledge regarding facial anatomy,
especially for ligaments, fusion zones, and fat
compartments. This can easily explain why nowadays
fillers are used not only to fill facial lines but also
for several other purposes, such as the correction of
the tear trough deformity, chin deficiency, jawline
reshaping, etc17-22; these are only a few of the plethora
of treatments that can be performed with facial fillers,
although forehead contouring with fillers is a topic that
lacks proper investigation23-27.
In order to maintain or create a harmonious face and
to restore or improve facial attractiveness, facial plastic
surgeons must follow the principles of harmony,
proportion, symmetry, and balance, especially in terms
of angles and lengths28. In females, the forehead curves
mildly from the glabella backward toward the hairline,
making an arc of approximately 7°, slightly less than
in males (10°)29. In the clinical assessment of frontal
bossing, the nasofrontal angle is more acute in males,
measuring approximately 130° degrees compared to a
more oblique angle of 134° in females30. Moreover, the
forehead inclination in the profile view tends to be
more vertical in women (6°) and has a relatively greater
posterior inclination in men (10°).
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Regarding the soft tissue evaluation in frontal eminence,
it has been demonstrated that in males, the subcutaneous
tissue is thicker (425 µm) than in females (350 µm)29.
Thus, the characteristics of females’ forehead are in
severe contrast to those of males, in whom the forehead
protrudes. In fact, women with excessive supraorbital
ridge protrusion usually complain about this unpleasant
characteristic that exerts a negative impact on their
social life. For this reason, they frequently refer to
plastic surgeons for its resolution31. Moreover, during
the aging process, a female facial appearance becomes
more masculine. Regarding the relationship between
age and attractiveness, Zimm and Kwart respectively
described an improvement in attractiveness score after
the frontal rejuvenation associated with a decrease in
their perceived age32,33. Facial manifestations of aging
in the forehead area reflect the complex dynamic,
synergic, and combined effects of gravity, loss of
facial volume, skin textural changes such as decreased
elasticity, redistribution of subcutaneous fullness, as
well as progressive bone resorption with a gradual loss
of underlying support responsible for the descent of the
soft tissue34. The process of forehead aging is related
to a progressive loss of subcutaneous fullness and a
consequent accentuation of underlying structures such
as the supraorbital rims, bony surface and muscles35. In
youth, the subcutaneous fullness conceals the muscles
of facial expression in the forehead region. During the
aging process, this fullness between the muscles and
the skin disappears and the tone of the corrugator,
procerus and frontalis muscles, presents wrinkles or
folds. A skeletonized supraorbital rim with the relative
excess of upper eyelid skin, glabellar frown lines and
transverse forehead furrows are considered the main
features of upper facial third aging34,35.
An emerging interest in forehead contouring has been
raised in the last few years23-27.
In 2020, Hong et al. evaluated the tomography of forehead
arteries in order to perform safe filler injections in this
area. Sixty-six cadaver heads were dissected, and all
the superficial temporal arteries were identified and
followed; a total of 319 arteries identified in 48 cadavers
passed through the midline; 292 superficial arteries
and 27 deep ones were found13.
Outcomes of this study confirmed that deep injections
over the bones are safe to avoid vascular impairment.
Also, Kim, in 2018, stated that deep filler injections
are safe for forehead contouring in Asian patients. The
author, in a 10 year experience, treated 218 patients with
CaHa injections with a personal technique characterized
by tumescent solution injections, done in order to cause
supraperiosteal hydrodissection, thus avoiding all the
vascular structures, followed by subperiosteal filler
injections with a cannula. Kim recorded 100% patient
satisfaction with no complications24.
Some recent papers introduced the role of fat grafting
in forehead remodeling. Li and their colleagues
evaluated 24 consecutive patients undergoing forehead
fat grafting in an overall period of 6 years; stable and
satisfactory results were recorded, with an average
forehead projection increase of 0.24 U (ratio of
horizontal distance from mid-forehead plane to corneal
plane/corneal diameter) after one round of fat grafting
(p = 0.01); although seven patients (29.2%) required more
Aesthetic Medicine / Volume 8 / Nº 2 / April - June 2022

than a procedure before achieving an optimal result36.
The role of forehead contouring has also been
highlighted in some papers focusing on the “lateral
aspect” of the forehead itself, considering forehead
contouring as an adjunct to nose and chin remodeling.
Oguzhan Demirel released a paper with his early
experience treating 15 patients combining forehead fat
grafting and rhinoplasty, recording important benefits
such as higher patient satisfaction and improvement of
facial appearance and personal traits; concluding that
forehead contouring with fat graft was an efficient and
applicable procedure to be added to rhinoplasty37.
Also, Bertossi et al, in 2018, presented their experience
proposing a medical algorithm in the management of
the profile which focused on the forehead, nose, lips,
and chin; the authors concluded that the correction
of the aforementioned anatomical areas with filler
injections could be a viable non-surgical solution in
order to ameliorate facial aesthetics, avoiding scars and
the cost of general anesthesia, providing the maximal
patient satisfaction23.
In the present case series, 18 patients consecutively
treated for forehead contouring with fillers were
considered. The main indications were:
- to get a more rounded forehead to improve attractiveness
in female patients.
- to reduce the perception of supraorbital bossing (male
or female patient).
- to deal with forehead aging.
A VAS evaluation demonstrated a high degree of patient
satisfaction with a mean score of 84.1. Based on the pain
scale questionnaire filled out by each patient, we can
state that the procedure is to be considered painful as
every score given corresponds to severe pain. Moreover,
a difference in patient discomfort (pain) during the
procedure was recorded based on the type of delivery
system employed: needle injections were rated 7.6,
while cannula injections were rated 8.8 on the pain
scale. Stable results were recorded during the follow-up.
This outcome has been largely described in literature:
when an HA filler is injected under or just above the
periosteum, a semi-permanent filling effect lasting
up to 3 years can be achieved38. This issue has been
hypothesized for the first time by Mashiko et al.; subperiosteal hyaluronic acid injections seem to be related
to periosteal stem cell activation and long-lasting
results: published clinical experience confirmed it38.
In one case, a complication that required further
treatment was recorded. The patient was injected,
through a needle, with CaHa based filler; three weeks
later, a hard and mobile nodule was recognized.
Despite one month of weekly washings with saline and
lidocaine, there was no resolution was appreciated. For
this reason, surgical removal of the CaHa nodule via
tab incision was performed under local anesthesia. The
patient complained about the minimal postoperative
scar (5 mm) that was visible on the forehead.
Paradoxically, 15 days following the procedure, the
patient rated 80, and the result was achieved.
The first case treated in this case series was performed
in 2014. Forehead contouring with fillers at that time
was a procedure unknown to most people. Moreover, a
specific filler for that area, so far, does not exist. The
choice to perform forehead treatments with a CaHa
20
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based filler was due to the large experience collected by
the senior author (RR) during previous years. Using this
filler did not cause any adverse events39; moreover, the
idea to inject CaHa over the bone was considered safe due
to the presence of CaHa itself in the bones. The adverse
event recorded in the sixth patient treated induced the
senior author to approach other cases with HA in order
to treat with hyaluronidase injections, avoiding surgery,
and any potential arising complications.
The use of CaHa filler in a diluted or hyper-diluted
formulation with lidocaine and saline has been
proposed during the last years, for both facial and body
treatments, in order to get tightening and no volume
enhancement40,41, although in an off-label fashion. The
use of diluted or hyper-diluted CaHa fillers seems to
be related to a low incidence of nodules42,43; further
studies should be performed to evaluate the safety and
stability of forehead contouring with diluted or hyperdiluted CaHa fillers.
Kim, among 218 patients treated for forehead contouring,
never recorded such complications when injecting with
CaHa; this could be probably related to the tumescent
solution injected before the filler which could work
as a diluent for the CaHa microspheres24. In order to
reduce the incidence of nodules following the CaHa
filler, a potential hypothesis could be, as suggested for
permeant fillers44, to perform small droplet injections
spaced in different sessions.
The current practice in the case of CaHa nodules
consists of washing procedures performed with
lidocaine and saline; surgery is indicated in refractory
cases45. Thanks to the possibility of inducing filler
resorption with hyaluronidase injections, this kind of
complication could be avoided with the use of HA-based
fillers46,47. Some studies are trying to understand if
sodium thiosulfate may act as a reversal agent for CaHa
fillers; however, up to now, the only filler that can be
easily and safely reversed is the HA-one48-51.
Redness and irregularities, which solved themselves
within 48 hours, were always recorded after the
procedure, but they could be easily explained by the
thickness of the soft tissue of the forehead. In 10 out
of 18 cases, frontal vein congestion, which also solved
itslef within 48 hours, was recorded at the end of the
procedure; this can be explained by the thickness of the
frontal flap and by the vascular compression secondary
to filler injections.

as the use of needles instead of cannulas or the use
of different fillers; nevertheless, due to the paucity of
papers concerning this topic, we think that sharing
this early experience with physicians involved in
facial contouring with injectables could be useful.
Larger, blinded, and controlled studies are required to
standardize this medical procedure.
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Conclusions
In the last years, many clinical indications regarding
facial filler treatments have arisen, especially in terms
of the contouring of facial features. However, due to its
novelty, non-surgical forehead contouring with fillers is
a topic of rising interest. In the present case series, 18
patients consecutively treated for non-surgical forehead
contouring with fillers were evaluated; the procedure
was considered painful by patients, although a high
overall patient satisfaction rate was recorded. Only one
complication using a CaHa filler was recorded, which
required a surgical intervention for its resolution.
The present case series has several limitations, such
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