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Abstract

Introduction: Soft-tissue fi ller injection is a very common procedure all around the world. Although 
the safety profi le for these products is favorable, adverse events can occur, ranging from mild to severe 
in intensity. The most disastrous complication reported is accidental intra-arterial fi ller injection or in rare 
case due to the compression of the vessel associated with tissue injury and necrosis. 

Objectives: The authors performed a literature search to identify the facial sites most prone to severe 
complications, especially due to anatomical structure. After a review of these complications they discuss 
preventive measures in order to avoid ischemical problems after fi ller injections and try to give a prompt 
intervention guidelines to manage this kind of complication and signifi cantly decrease the risk of long 
term sequelae.

Method: The National Library of Medicine, the Cochrane Library, and Ovid MEDLINE were searched, 
and relevant articles were retrieved based on specifi c criteria. The complications reviewed included soft-
tissue necrosis, fi ller embolization and visual impairment. 

Results: Data collected from these case reports showed that the most common injection sites for 
necrosis are the glabella, the nose and the nasolabial fold. Blindness was most often associated with 
injection of the glabella. A thorough understanding of the facial vascular anatomy and a good injection 
technique reduce the risk of vascular occlusion. 

Conclusions: Although soft-tissue fi llers are a popular choice for minimally invasive rejuvenation of 
the face, physicians should be aware of the serious potential ischemical adverse event risks by using a 
correct technique of injection based on a good knowledge of anatomy and good instruments trying to 
prevent and/or manage its.
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Introduction

The growing use of dermal fi llers and its awareness among 
people can be explained by their effectiveness and versatility as 
well as from the always better quality and so of safety profi le 
of the products used. The compatibility of hyaluronic acid with 
the human body and consequently its reversibility through 
using hyaluronidase enzyme make hyaluronic acid based 
dermal fi llers the product of choice for many injectors.

Dermal fi llers have been injected with increasing frequency 
over the last years for many aesthetic indications and especially 
for the treatment of aging face. The American Society of Plastic 
Surgeons (ASPS) in its last procedural statistic, reported that 
Soft tissue fi llers raised 3% from 2013 to 2014 with 2.3 million 

procedures, second only to botulinum toxin type A and the 
trend is continuing to increase [1].

The continue widespread growing up use of 
dermal fi llers coincide with a buildup of associated early and 
late complications of different severity level, even when the 
treatment is perfomed by the hands of an experienced injector. 
Most of the complications associated with hyaluronic acid 
fi ller use as edema, pain, erythema, itching and ecchymosis 
are normally mild, transient and reversible [2]. Serious 
complications are mostly related to vascular compromising 
and can result in the worst case in blindness [3] or cerebral 
ischemic events [4]. 

Ischemical damages can be provoke or by a direct occlusion 
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after intravascular injection or because an interruption of 
vascular supply due to compression of the blood supply. In this 
specifi c case the compression on the vessel can be exercised by 
the volume of the fi ller itself on the vessel or by the enhancer 
material swelling [5]. All these elements can lead to a skin 
necrosis and can also leave scar [5].

Maximizing injection technique and thorough 
understanding of potential complications can help avoid, 
identify and manage them.

The sites commonly believed to be at greater risk for 
necrosis are glabella, nasal dorsum and nasolabial folds due 
to their critical structures and to their vascular supply [1,6,7]. 

The risk factors for vascular complications also include the 
volume injected and the site of application. In fact big volume 
injected at or near a vessel can lead to a major danger of arterial 
obstruction or indirect vessel compression. More attention 
should be taken when the injection has to be done in area with 
a scar tissue. Fibrotic tissue can stabilize arteries in a certain 
place making them easier to penetrate by a small sharp needles 
[8].

Most of the cases report immediate post-injection typical 
symptoms background presentation but there are a few ones in 
which symptoms appear only hours after procedure [9].

It can be considered an emergency and must be recognized 
and treated immediately [6], in order to minimize permanent 
damages.

The glabella is one the most common site of complications 
and many cases of necrosis after soft-tissue augmentation 
injections have been described. This event can happen because 
glabella is perfused by small vessels branching from the 
supratrochlear and supraorbital arteries and the collateral 
circulation is limited. The rare cases of visual impairment and 
blindness [4], after injection in this region can be possible 
because of the retrograde fl ow of intravascular injected material 
into the ophthalmic artery or into one of the distal branches 
that supply the retina and cornea. Cerebral ischemic events 
may also occur [3-10]. if the fi ller emboli reach the internal 
carotid artery and then propel into the intracranial circulation.

As regards the nasolabial fold and the dorsum of the nose 
are dangerous areas to inject because of their limited collateral 
circulation [11]. These area receive blood from angular artery 
and dorsal nasal artery [12] respectively and a wrong injection 
can lead to necrosis of the nasalala. 

Variable baseline anatomy [13], is possible too and so has 
to be considered as well as all factors that can modify it. Prior 
facial surgeries or history of other soft tissue fi llers injection 
are some of them. In case of these particular patient treatment, 
literature alert physicians also when the area to be injected 
is the one between the infraorbital and zygomatico-facial 
foramen [14].

Typical clinical signs of vascular impairtment include 
skin blanching followed by mottled discoloration called livedo 

reticularis. These symptoms are usually accompanied by a 
peculiar deep pain, out of proportion in terms of severity 
or persistence also after the treatment [15]. After digital 
compression, capillary refi ll is slow or completely absent with 
associated possible loss of function [8] and followed by dusky 
blue-red discoloration. A few days later blister formation and 
fi nally tissue slough are possible. 

When the fi rst symptom presents only several hours after it 
has been supposed that an embolus after the injection occurred 
and the poor collateral circulation results in a poor supply 
nutrition to the related area and in late necrosis [10]. In case 
of local anesthetic use, the clinical picture and symptoms can 
hide some symptoms of complications.

Anatomical study: dangerous areas

Since always anatomy has been essential for the better 
ubderstanding of physicians. In fact guided all the scientifi c 
community to fi nd the best therapies trhough its knowledge. 
The dissection of cadaver has been fundamental in this process 
of evolution. Of course the respect for the cadaver. This paper 
shows some pictures made during a dissection for a deepest 
description of localization of the main arteries of the face that 
could be involved in the vascular sequelae post a fi ller injection.

Main arteries of the face

Temporal artery: It is one of the main arteries of the face. 
It divides in frontal and parietal artery. Then divides in many 
little arteries that provide blood supply for scalp and lateral 
face. Ischemical problems for injection of this artery after 
fi ller techniques may also occur. In the opinion of the authors 
the safest anatomic layer in temporal area is periosteum for 
needle’s technique with mandatory aspiration test [Figure 1]. 

Facial artery: Facial artery is the main artery for blood 
supply in anterior face. A long number of articles confi rm its 
importance in ischemical side effects. 

The facial artery arises from the point of connection of the 
anterior edge of masseter and the mandibular bone. Then it 

Figure 1: Facial arterial supply is coming from the external carotid artery and the 
main arteries of the face are facial and temporal arteries.
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travels upwards to the medial orbital rim, where it anastomosis 
with orbital arteries (infraorbital a., supratochlear a.) [Figure 
2]. 

Along its way until the nasal fl are it is located under 
mimetic muscles in the deep fat layer. Two branches of facial 
artery (labialis superioris and labialis inferioris) are responsible 
for the blood supply of the perioral area. As a rule, labialis 
inferioris artery separates from the facial artery 1,5 cm above 
the mandibular edge and travels along the lower external edge 
of orbicularis oris. Labialis superioris artery separates from the 
facial artery at the level of the angle of the mouth and travels 
along the upper external edge of orbicularis oris. Often provides 
blood supply to the nasal fl are (alar) [Figure 3]. 

Above the nasal fl are the facial artery is located more 
superfi cially between mimetic muscle (orbicularis oculi and 
levator labii superioris alaeque nasi) or subcutaneously. The 
vessel is greatly reduced in diameter, and it can be easily 
damaged or compressed by fi llers. 

Although has been always a rare condition, the potential 
risk of vascular compromising or embolization and so skin 
necrosis in areas distant from the injection site after accidental 
intra-vascular injection of dermal fi llers should be considered 
in case of injection into subcutis of the glabellar region, the 
nasal ala and nasolabial folds [Figure 4]. 

The physiopathologic mechanism is still not well known 
but it has been considered that the interruption of the vascular 
supply to the area due to direct injury to the vasculature and 
arterial obstruction by fi llers secondary to its hydrophilic 
action. An excessive amount of dermal fi llers can cause vascular 
compression resulting into a reduction in skin perfusion. Crust 
formation is initiated over the erythematous base along with 
a rim of fi brous tissue. Due to the replacement of normal 
tissues by fi brous material, the healing process may result in 

scar formation in spite of debridement and aggressive dressing 
changes.

These dangerous zones are vulnerable to tissue necrosis 
because of a main reason: a particular region strictly dependent 
on a single arterial branch and the interconnections between 
specifi c arteries. In the opinion of the authors quit all the main 
necrosis complications are due to ischemical problems much 
more then compressive problems.

The compression of the facial artery from nasolabial folds 
injection or compression of the columnellar artery are quite 
impossible to be reached and this is why after introduction of 
injections with cannula nasal tip or alar necrosis are reduced to 
a very low rate [17].

The compression of suprathroclear, supraorbital or 
glabellar arteries can lead to glabellar necrosis, but also in this 
case in the opinion of the authors quit all the cases of necrosis 
are due to an intraarterial injection [18]. 

This is why luckily a good injection technique and the right 
plane of injection can preserve physicians from this risk [13] 
[Figure 5].

Guidelines

The authors reviewed the available literature in order 
to better elucidate a standardized approach to the use 
of hyaluronidase to treat ischemical complications after 
hyaluronic acid fi ller injection [19]. National Library of 
Medicine’s PubMed database was utilized to have an overview 
of the effi cacy, safety and outcomes and to fi nally fi nd out the 
optimal use of hyaluronidase.

Even if there is not yet a standardized treatment modality 
for the correction of hyaluronic acid-fi ller injections, the 
authors suggest the following in order to minimize the risk of 
vascular complications:

 Understanding of the facial anatomy and infl uence of 
facial aging on the structures beneath the skin

 Identify the right anatomical plane that is different for 
any area and indications [20].

(a)                                                                                             (b) 

Figure 2: Entry point on the face of the facial artery (a) and division of the labialis 
inferioris artery (b).

 

(a) (b)

Figure 3: Detail of labialis superioris artery (a). Particular of facial artery above the 
nasal fl are (b).

Figure 4: different complications after fi llers injections.
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 Aspiration before each injection to be assured that the 
tip is not within a vessel [21].

 Use low pressure injections and inject minimal volumes 
and keeping the needle moving. It is suggested to use 
bolus injections only in the periosteum plane

 If patients feel pain during a bolus technique, the 
injection must be immediately stopped

 If a bleaching is visible during all techniques, the 
injection must be immediately stopped

 Avoid using anesthesia with adrenalin or epinephrine 
that may induce vascular spasm and hide signs of pain 
and blanching [9].

 Avoid injections in areas of previous scarring and if 
injecting these areas inject very slowly with prudence

 Use a blunt tip micro-cannula with bigger size 22 G or 
25 G, which reduces the risks of intravascular injection 
of fi ller [8,22,23] and of disrupting key structures 

 Use hyaluronic acid based product that is a temporary 
and biodegradable product and can be in part break 
down by hyaluronidase [9-24].

 This enzyme acts by hydrolyzing hyaluronic acid by splitting 
the glucosaminidic bond between C1 of the glucosamine moiety 
and C4 of the glucuronic acid [25]. Several formulations of 
hyaluronidase like amphadase (derived from bovine testicular 
hyaluronidase), vitrase (derived from ovine hyaluronidase) 
and hylenex (a recombinant human hyaluronidase) are present 
in the market. When is possible, preliminary skin testing 
is recommended for vitrase and amphadase because of their 
animal origin [26]. In Italy a galenic Hyaluyronidase is available 
already diluted, 300UI in 3 ml.

In the event of vascular complication, based om the 
literature it is suggested to start and treat at the fi rst sign 
following these simple recommendations in order to minimize 
the risk of necrosis and scar:

 Stop the injection immediately

 Massage the area for some minutes to try dissolve the 
bolus (8). There are few cases reported in which only 
with this shrewdness doctors solved the cases

 If the massage is not enough apply hot/warm water 
gauze and topical 2% nitroglycerin paste to stimulate 
quick vasodilation and restore blood supply [27], to the 
affected area as frequently as every 1 to 2 hours initially 
and disburse the bulk of the fi ller material respectively 
[28]. 

 If also this is not effective and in the case of hyaluronic 
acid use, the fi rst step and gold standard is an immediate 
hyaluronidase injection to try to avoid tissue necrosis 
[28]. Hyaluronidase is sold in vials 1500IU (to be storage 
in the fridge at2-8 degrees). We dilute this vial with 1 ml 
normal saline solution. With a syringe of 1 ml we take 
0,1(150 IU) and we diluite again up to 1 ml and so we 
obtain 15 IU in 0,1 ml. Normally boluses of 15 IU each up 
to 100, 200 IU are immediately injected in the ischemic 
area to try and dissolve the hyaruronic acid. It may be 
injected directly into the affected site, with doses of 40U 
or more per cm2, and starts to dissolve the material 
immediately and lasts for between 24 and 48 hours [8-
29]. 

 Hyaluronidase can be diluted also with lidocaine 
to induce vasodilatation [30]. An extra volume of 
hyaluronidase can be injected (up to 4 cycles) if there is 
no clinical improvement after 60 min [31]

 If ophthalmic artery necrosis is suspected, the 
authors recommend immediately contacting 
oculoplastic surgeon for urgent retrobulbar injection of 
hyaluronidase which can dissolve intravascular as well 
as extravascular hyaluronic acid [32]

 To prevent the further clot formation it is recommended 
to start treatment with 2 pills of 325 mg of aspirin daily 
for a week in association with gastroprotective (as 
pantoprazol 20 mg) to prevent gastritis [33]

 In severe cases, low-molecular-weight heparin and 
systemic anticoagulation may be helpful. Prostaglandin 
E1 (PGE1) can also be used to promote vasodilation. When 
potent vasoactive drugs are used, the patient shoul be 
carefully monitored in the hospital [15]. Even if patient 
presentation is delayed, treatment is still recommended 
because it may restore normal circulation and speed the 
healing process [34-35]

 Oral prednisone, 20 to 40mg daily, for three to fi ve 
days is recommended because it helps to decrease the 
infl ammatory component of the injury and prevent 
further vascular compromise [27-28]

 If necrosis is progressive and not responsive to the 
above treatments, hyperbaric oxygen therapy should be 
considered [36]

 Of note, topical oxygen therapy, low molecular weight 

Figure 5: labial and nasal arterial network.
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heparin, systemic steroids, sildenafi l, platelet-
rich plasma, fi ller removal through puncture and 
intravenous prostaglandin are reported to be benefi cial 
[15-35-37-38]

 Localized skin breakdown should be treated with topical 
(with or without systemic) antibiotics, and antivirals 
should be used especially if necrosis is around the 
mouth [8-9]

 Also adipose-derived stem cell injection to boost the 
healing process and tissue regeneration promoting 
angiogenic processes. However, exact mechanisms are 
not yet come out into the open [39] 

 Keeping the wound covered with ointment to prevent 
crusting and keeping out bacteria until healing is 
complete is important. 

Eventual resulting scar can be improved with silicone pads, 
intralesional steroid injection, light dermabrasion surgical 
revision, CO2 laser or injection with fi ller to restore the contour. 

The adverse events of hyaluronidase are uncommon. The 
ones more reported are directly related to the injections. Less 
than 0.1% of patients injected with hyaluronidase develop 
urticaria and angioedema. More caution has to be taken in 
patients with a history of bee allergy because hyaluronidase 
is considered to be one of the active components in bee venom 
[27-40]. There are no reported anaphylactic reactions after 
subepidermal injections [29-44].

Discussion

With increased popularity of hyaluronic acid fi llers, 
hyaluronidase had become an indispensable tool in aesthetic 
medical clinics. It can be considered a safe and reliable tool 
for treatment of hyaluronic acid-induced complications. If the 
complication occurs with a hyaluronic acid fi ller, hyaluronidase 
is recommended. Hyaluronidase works to break down and 
hydrolyze hyaluronic acid. Hyaluronidase has been shown 
to have edema-reducing benefi ts and theoretically reduces 
occluded vessel pressure. Some authors have experience 
canalizing an occluded vessel and injecting hyaluronidase with 
immediate reversal of signs of occlusion. 

The occlusion of vessels becomes quit always for an intra-
arterial injection. To avoid this problem the aspiration test is 
always mandatory. Some authors say that the aspiration test is 
not useful and that it is impossible aspirate blood with fi llers 
syringes. Well, in the last year it is direct experience of the 
authors have an aspiration test positive as seen in Fig. 6. For 
this reason the Authors strongly recommend the aspiration test 
in all injections of boluses of Hyaluronic acid in the same point. 
Cannulas on the contrary do not need aspiration test being it a 
retrograde technique [Figure 6].

Conclusion

Ischemical complications can be a very rare but potentially 
devasting problem sometimes of diffi cult solution. Deep 
anatomical knowledge and well assessed technical details are 

mandatory to reduce this risk to a very low percentage and to 
assure all patients to get the best possible treatment of the 
complication. In general the correction of nose, nasolabial folds 
and glabellar wrinkles with hyaluronic acid fi llers can lead to 
impending nasal and/or glabellar skin necrosis, quit always 
caused by intravascular occlusion and possible embolism. 
The key for preventing the skin ischemia from progressing 
to necrosis is to identify and treat the ischemia as early as 
possible. Several symptoms and signs that includ intense pain 
immediately after the injection and discoloration of the skin, 
should be identify like a red fl ag. Any patients suspected to 
have a vascular experience should be Immediate or earliest as 
possible (<2 days) managed with a combination of treatments. 
Hyaluronidase has a primary role. In addition to this the 
underlying facial anatomy, good product and legal procedures 
are imperative to delivering the best patient care. 
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