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Etiopathogenic classification of infraor-
bital dark circles and filling with hyalu-
ronic acid: description of a new techni-
que using a cannula
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ABS TRACT
Introduction:The aging process in the infraorbital region involves a loss of volume, gra-
vitational and skin changes.
Objective: To describe  the etiopathogenic classification and treatment of dark circles
caused by lower eyelid contour changes. 
Methods: A new technique of hyaluronic acid filling, using a blunt cannula through a
unique orifice is presented.  
Results: Reformulating the dark circles classification is useful for making the best thera-
peutic options. The technique’s advantages are its safety and good aesthetic results.
Conclusion: Filling with hyaluronic acid using this new technique has proven safer than
other pre-existing techniques.
Keywords: eyelids; rejuvenation; hyaluronic acid/administration & dosage.

RESU MO
Introdução: O processo de envelhecimento na região infraorbital envolve a perda de volume, mudan-
ças gravitacionais, e alterações de pele. 
Objetivo: Apresentar a classificação etiopatogênica e tratamento de olheiras causadas por mudanças
no contorno da pálpebra inferior. 
Métodos: Uma nova técnica de preenchimento com ácido hialurónico é apresentada usando cânula
romba através de um único orifício.
Resultados: A reformulação da classificação das olheiras é útil para a decisão sobre a melhor opção
terapêutica. A técnica descrita utilizando cânula com ponta romba  se revelou segura e com bons resul-
tados estéticos. 
Conclusão: O preenchimento com ácido hialurônico empregando esta nova técnica  provou ser segu-
ro, em comparação com outras pré-existentes.
Palavras-chave: pálpebras; rejuvenescimento; ácido hialurônico/administração e dosagem.
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INTRODUCTION 
The aging process in the area around the eyes involves a

loss of volume and skin changes that cause aesthetic problems.
The literature proposes the following etiopathogenic classifica-
tion of infraorbital dark circles:

1. Hyperpigmentation of the eyelid, subdivided into:
a) Idiopathic primary cutaneous hyperchromia: a congeni-

tal, idiopathic condition resulting from the deposition of mela-
nin in the epidermis and dermis, predominantly in dark-eyed,
dark-haired adult females,1 with autosomal dominant inheritan-
ce and variable penetrance.2

b) Hyperchromia secondary to post-inflammatory hyper-
pigmentation, caused by atopic dermatitis,3 allergic contact der-
matitis,4 or excessive friction.5

c) Hyperchromia secondary to physiological and patholo-
gical conditions that stimulate the deposition of melanin in the
skin: exogenous6 or endogenous estrogens and progestins, preg-
nancy, breastfeeding,3 and systemic diseases such as Addison’s
disease, pituitary tumors, thyroid disorders, Cushing’s syndrome,
hemochromatosis (due to increased melanin in the basal layer),
and others.

d) Photosensitivity caused by drugs, such as arsenic, phenot-
hiazines, phenytoin, antimalarials, and aromatic hydrocarbons.

e) Increase (250-fold) in the deposition of melanin granu-
les in epidermal melanocytes, and a sixfold increase in dermal
melanocytes, caused by the use of local prostaglandin analogues
(bimatoprost, lanatoprost) in a 0.03% solution.7 Kohl, a black
pigment containing lead that is used around the eyes, especially
by Indian women, is also deposited in the dermis and stimulates
the deposition of melanin in the epidermis.8

f) Ultraviolet radiation causes skin atrophy, increased blood
vessels, and darkens the skin, due to the presence of ephelides or
melanoses.

The main differential diagnoses of infraorbital dark circles
are acanthosis nigricans,9 periorbital amyloidosis,10 ecchymosis,
melasma, Riehl melanosis, lentigines, and nevi (Ota). There is a
complete absence of hemosiderin in the pathogenesis of dark
circles.11

2. Visible musculature and superficial blood vessels in the
lower eyelid: the hypervascular appearance is due to excessive
subcutaneous vascularization and hypertransparency of the skin,
with little subcutaneous tissue,4 which allows greater visibility of
the underlying vessels and the orbicular muscle.12

The vascular factor seems to explain the worsening of dark
circles in cases of dehydration, acute illnesses, sleep, systemic
diseases, and stress. Due to dehydration, in an area with little
subcutaneous tissue, the effect of light on the tissue promotes a
bluish shaded color.5

In atopy, allergic rhinitis causes eyelid venous stasis, due to
the prolonged edema of the nasal and paranasal mucous mem-
branes, which is aggravated by the allergic spasm of Müller’s
muscle (superior palpebral muscle), which affects the eyelids’
venous drainage.13

3. Lower eyelid contour changes:
a) Eyelid laxity due to photoaging, with skin atrophy due

to the loss of collagen and fat.4,14

b) Bone configuration of the orbit, with formation of dee-
per palpebromalar and nasojugal folds, which produce a shadow
on the lower eyelid.

c) Lower eyelid bag, caused by orbital septum laxity and
retro-septal fat bulging, forming a fold under the bag.3 This is
the most common causal factor of dark circles due to the natu-
ral aging of the periorbital region.

Treatment of Infraorbital Dark Circles
Treatment should be based on the subtype. When dark cir-

cles are caused by melanin deposition, the following treatments
are recommended: chemical peels (phenol, TCA), retinoic acid,
topical bleaching products (hydroquinone, kojic acid),1 intense
pulsed light11 and lasers that target melanin (Q-Switched Ruby
- 694 nm,4,14 Alexandrite -755 nm,15 Nd:Yag -1064 nm),14,15

ablative and non-ablative (CO2 -10,600 nm and Erbium -1540,
1550, 2940 nm), and fractional16,17 and non fractional lasers.18

For dark circles predominantly caused by hypervisibility of
the musculature and vasculature, no treatment is recommended,
because the cosmetic benefit is minimal.

In cases of contour changes due to eyelid skin laxity, che-
mical peels (phenol, TCA), intense pulsed light, non-ablative and
ablative, non-fractioned and fractioned lasers may be used.

When contour changes are due to alterations in orbital
volume, transconjunctival blepharoplasty19 and filling techniques
can be employed. Filling is useful when the orbital septum laxi-
ty forms a fat bag, with a corresponding deepening of the naso-
jugal and palpebromalar folds, or when the orbital bone confi-
guration predisposes the formation of deep nasojugal and palpe-
bromalar folds, causing shadows to appear.

Anatomy of the Periorbicular Region
The lower eyelid structure has a free upper margin com-

prised of anterior, middle, and posterior lamellae layers. The
anterior lamella consists of skin and the orbicularis muscle (divi-
ded into orbital and palpebral portions). The middle lamella is
composed of the orbital septum, orbital fat, and the sub-orbicu-
lar fibrotic fatty tissue. The orbital septum is an inelastic fibrous
tissue that separates the orbital contents (orbital fat) from the
external (pre-septal) contents, acting as a diaphragm. The wea-
kening of this structure leads to post-septal fat prolapse, causing
a pseudo-herniation. The sub-orbicularis oculi fat (SOOF)is
located below the orbital portion of the orbicularis muscle and
anterior to the orbital septum. The SOOF clings to the arcus
marginalis of the inferior orbital rim. During youth, the more
superior position of the SOOF allows the orbicularis muscle to
override it.20-22 The posterior lamella is composed of the tarsus,
conjunctiva, and retractor muscles.22

The main arterial supply to the eyelids comes from the dis-
tal branches of the internal (lacrimal, supraorbital, ophthalmic,
nasal, and frontal arteries) and external carotid system, which
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contributes to the vascularization of the mid-face and lower
eyelids (superficial temporal, infra-orbital, and angle arteries).
The angle artery is located on the nasal dorsum, in the region
of the lacrimal sac. In the lower lid, there is a poor network of
anastomoses, which forms the marginal arcade. Laterally, there
are lacrimal artery anastomoses (internal carotid system) with
the zygomaticofacial artery, a branch of the superficial temporal
artery (external carotid system)22 (Figure 1).

The central retinal artery is a proximal ramification of the
ophthalmic artery. The filler penetration and retrograde and
anterograde movements within vessels, including the internal
carotid and ophthalmic arteries and their ramification, could
cause the occlusion of the central retinal artery.

Pathophysiology of the Aging Process of the Lower
Periorbital Region

The nasojugal fold becomes more prominent over time
because it has little subcutaneous fat. This concave deformity
consists of thin skin attached to the orbicularis muscle near its
insertion in the orbital rim. The accentuation of this concavity
is often associated with the herniation of lower eyelid fat poc-
kets and ptosis of the SOOF.

The pseudo-herniation of orbital fat due to the weakening
of the orbital septum, associated with hypotrophy of the orbicu-
laris muscle and SOOF ptosis, leads to the skeletonization pro-
cess of the inferior orbital rim. The orbital-malar and zigoma-
tic-cutaneous retaining ligaments adhered to the inferior orbital
rim and the skin support the orbicularis muscle and orbital fat
pockets. Thus, there is a separation between the periocular and
mid-face regions, deepening the nasojugal and palpebromalar
folds, respectively, which creates a double appearance of conve-
xity22-24 (Figure 2).

OBJECTIVES
This study focuses on the etiopathogenic classification and

treatment of dark circles caused by lower eyelid contour chan-
ges. A new technique of hyaluronic acid (HA) application is pre-
sented that uses a blunt cannula, emphasizing anatomical sites of
application, safety, and aesthetic results.

METHODS
Fillers Previously Used in the Lower Eyelid
Calcium Hydroxyapatite
Radiesse®, calcium hydroxyapatite spheres in a sodium car-

boxymethylcellulose gel (Bioform Medical Inc, Fransville, WI,
USA), can be injected25 by a single supraperiostal puncture at
the inferior orbital rim, or jaw, followed by molding to adjacent
regions. It presents a high risk of complication26 and does not
always provide regular contour. Reinjection might be difficult
because the tissue becomes hardened.

Autologous Fat
Filling with autologous fat is laborious, and is done under

local anesthesia and intravenous sedation. Donor areas are the
abdomen and the medial and lateral regions of the thigh. The

application is supraperiostal or subcutaneous, using a cannula.
Approximately 3 ml of fat are used in each periorbital area
(maximum 6 ml). The injected volume stabilizes at around 12
weeks.

Complications include contour alterations27 (excessive
volume injected, or too superficial an injection), persistent malar
edema, overcorrection, infection, cerebral and ocular arterial
embolism,28 neural injury,24 and periorbital lipogranulomas.29

Hyaluronic Acid
Filling techniques for the nasojugal and palpebromalar folds

are diverse and use needles or cannulas. Most articles describe
techniques using needles, with topical anesthesia (25 mg lidocai-
ne, 25 mg prilocaine,) or an infraorbital nerve block.4,25,30-34 In
one of the techniques described, the authors used a 30 G or 31
G needle to puncture 3-8 sites on each side of the eyelid (on the
edge of the orbital rim). The needle went through the suprape-
riostal region and HA was injected in a retrograde fashion, in
small quantities, after preventive aspiration. Approximately 0.1
ml was injected on each side.

One study describes a technique using 25-50 punctures,32

while another describes punctures in the lateral to nasal
regions.34 During and after the injections, massages are perfor-
med, to correctly mold the HA.4,25,31-34

In another technique described, HA was injected with a 30
G cannula through a 25 G needle hole punctured in the naso-
jugal fold.30 Small volumes (0.01-0.05 cc) were injected in a
retrograde manner. The injection was intraorbicular, superficial
to the periosteum of the orbital rim, and discontinuous (medial
to lateral) in small quantities. To avoid injecting a large volume
in a single pathway, more entry points were used: two or three
in the central and medial regions, and one or two in the lateral
region.

Description of Hyaluronic Acid
Non-animal stabilized hyaluronic acid (NASHA) is produ-

ced from the fermentation of strands of Streptococcus. The pro-
duct is stabilized by a series of cross-linkings. It is biocompati-
ble, easy to store, and non-immunogenic. The use of Restylane®,
Perlane®, Sub-Q (Q-MED AB, Uppsalla, Sweden), Juvederm®,
Juvederm Voluma (Allergan, Irvine, CA), Hylaform® (Genzyme
Corporation, Ridgefield, NJ, USA), and Teosyal global®

(Teoxane, Geneva, Switzerland) for the pre-orbital area filling
has already been described in literature.

Application Technique
After local asepsis (chlorexidine gluconate 2-4%), the

patient is reclined at 30 degrees from the vertical position and is
asked to look up, to make the nasojugal and palpebromalar folds
most visible. Sterile gloves and gauze are used and a blunt can-
nula (26-27 G/ 35-37 mm) is introduced through a skin orifi-
ce with a 22 G needle, through the entire skin thickness.

A “curtain maneuver”31 may be necessary as the cannula
is introduced, pressing the skin to the front of the cannula to
make sure the administration is not too shallow. The cannula is
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introduced perpendicularly to the skin and directed to the naso-
jugal fold in the intramuscular area. It easily slides through the
medial region after going through the orbicular muscle, with
minimal pressure. The tip can be viewed through its depression,
following it through the upper portion of the nasojugal fold up
to the lacrimal points. In a second movement, it can be directed
at a laterosuperior angle up to the more lateral portions of the
malar fold.

A slow, discontinuous retroinjection of the product is made
at the supraperiostal level (0.5-1 m per eyelid). Then the filler is
molded with the fingers’ pressure. To minimize the risk of vascu-
lar embolism, the procedure must be interrupted if bruises appear.

Corrective procedures with HA must use a 1:1 ratio; that
is, the quantity of filler injected that can be viewed promotes a
volume increase that should be kept after the end of the edema
caused by HA injection. Caution must be used during injection
in the medial area of the nasojugal fold in order to avoid the
angular vein. It mustbe lateral to the lacrimal point, for medial
filling at this point can lead to artificial results. It is necessary to
act relatively quickly, so that the edema caused by the injection
does not distort the area’s anatomy.

Recommendations to be followed after the procedure
include placing ice on the area while the patient is lying down
and elevated. Local massaging should be avoided until the reso-
lution of the edema (on average, 7-10 days). If bruises develop,
tinted solar protection agents or corrective make-up are recom-
mended for 24 hours after the procedure to avoid skin hyper-
pigmentation.

Procedures with botulinum toxin in the same region must
be avoided for 10 days, so that the edema caused by the filling
does not cause an infero-medial displacement of the toxin.

Possible Complications
1. Diffused malar edema, which may last up to three weeks

or be persistent and resistant to hyaluronidase. HA should not be
used in patients with a tendency to retain fluid in the orbital
area. Treatment is made using oral prednisone, 0.5 mg/kg for 1
to 3 days after the procedure. More persistent cases may need a
local injection of hyaluronidase, 5-20 units per point of injec-
tion (Hyalozima® 200 U/ml), totaling to 25-50 units per side.
Improvements in contour irregularities or edema begin to
show24 hours after treatment.35

Figure 2. A – Nasojugal fold; B – Palpebromalar folds; C – Local filler injec-

tion was made in the malar area, 3 cm below the latero-canthal angle; 

D – Orbicularis muscle near its insertion in the orbital rim

Figure 1. The main arterial supply to the eyelids near the procedure: 

A – Facial; B – Infraobital; C – Angular
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2. Ecchymosis. This type of complication is rare with can-
nulas and lasts, on average, 7-10 days. The placement of ice and
compression immediately after the procedure, and the avoidan-
ce of prior use of anti-platelet agents and anticoagulants, mini-
mize the occurrence of ecchymosis.

3. Contour changes. One of the most common complica-
tions; such changes are more likely to occur in patients with thin
and flaccid skin. Superficial application of HA, as well as its use
in bigger particles, must be avoided. The risk decreases with dee-
per injections (supraperiostal area). Massage can resolve surface
irregularities related to deep injections, while those caused by
more superficial injections may require hyaluronidase.

4. Erythema.
5. Granulomas.29

6. Hypersensitivity reaction – 0.02%.
7. Color changes (5% of cases): bluish or grayish coloration

due to superficial injection, or sometimes with deeper injections
as well. The filler becomes visible, causing a light refraction
effect known as Tyndall.

8. Cellulitis – 0.7%.31,34
9. Headache – 0.3%.31
Most adverse effects are self-limited and resolve sponta-

neously. There are no reports in the literature of amaurosis with
HA injected in the face.36,37

DISCUSSION 
This technique differs from the ones already studied, since

we used only one entry into the skin for injection with a blunt
cannula. The puncture is located temporally and inferiorly to
the infraorbital foramen, which provides both ease of access to
the nasojugal and palpebro-malar folds and safety against vascu-
lar accidents when opening the entry into the skin. Using this
technique, the cannula goes through the intramuscular plane,
passing superiorly and superficially to the components of the
infraorbital foramen.

Blepharoplasty to remove fat tissue, whether removing skin
or not, does not treat the cause of the problem. Combined treat-
ments that include removing fat pouches, orbital septum
strengthening under the Lockwood ligament, and insertion of
filling substances (such as HA) in the nasojugal and orbital-malar
folds have better results than exclusively surgical methods. In
many cases, treatment with HA only is sufficient to meet the
patient’s aesthetic needs.

Theoretically, HA is reabsorbed within about one year.
However, we have verified through clinical observation that a
partial volumetric effect lasts longer than this. The mechanism
through which HA promotes filling involves the attraction of
water molecules to the extracellular matrix of its injection
point. In addition, it improves dermis elasticity as it stimulates
neocollagenesis. NASHA significantly increases the production
of type-1 procollagen and the gene expression of types 1 and 2

procollagen, as well as profibrotic growth factors during weeks
4 and 13 after HA injection.38

In addition to being biocompatible, easy to store, and non-
immunogenic, HA offers a strong benefit over all other skin fil-
lers: it can be dissolved with hyaluronidase. This allows the cor-
rection of excessive injections and the total removal of the pro-
duct in case of any chronic reactions.

The palpebromalar fold must be filled in to promote a “lif-
ting” effect and allow the injection of lesser quantities of the fil-
ler into the nasojugal fold, as well as restore the convex shape of
the cheeks.

The superficiality of the injection is inversely proportional
to the quantity of filler needed to attain the same volumetric
effect. The combination of a deep (supraperiostal) injection and
a more superficial one, at the plane between the deep dermis
and the orbicularis muscle, can be used. Filling the medial-malar
area (a central and triangular depression) may help achieve a
more uniform face volume and correct malar pouches.

The satisfaction level after initial treatment reaches 80%
and the treatment effect duration reaches two years in some
cases. Recurrence may occur due to product absorption, asso-
ciated with the natural continued aging of the area. It is difficult
to determine how much each of these factors contributes to
recurrence.

Advantages of the New Technique
1. It is safer than using needles, helping to eliminate the risk

of accidental intravascular injection. Hematomas represent a risk
of embolism, loss of volumetric parameters for filling, and a pos-
sible decrease in the duration of the filler effect. Although we
have not found cases of amaurosis by HA injection in the face
in the literature, unreported cases are a possibility.

Some reports of vascular embolism causing strokes, amau-
rosis, and cutaneous necrosis related to the injection of autolo-
gous fat, silicon,collagen, polymethylmetacrilate, Cymetra
(LifeCell Corp., Branchbrug, NJ, USA), and corticosteroids can
be found in the literature.39-48

2. The technique does not require the use of local anaes-
thesia, which lowers the risk of skin or ocular reactions.

3. Pain is minimal.
4. The technique uses only one entry orifice.
5. The satisfaction level is very high, due to the aesthetic

results and the ability to immediately resume normal activities.

CONCLUSIONS
The reformulation of the ranking system for dark circles is

useful for choosing the best therapeutic modality. We also con-
clude that filling with HA in the inferior orbital area using this
new technique with a blunt-tipped cannula has proved safe,
effective, and beneficial in our practice compared to other tech-
niques. ●
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