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Facial injections with hyaluronic acid (HA) dermal � llers have 
become increasingly common. According to the American Society of 
Plastic Surgery 2014 Statistic Report,1 whereas surgical procedures 

have decreased by 12 percent in 14 years, minimally invasive cosmetic 
procedures have grown by 154 percent. Similarly, the use of hyaluronic acid 
facial � llers has increased 253 percent in the same period.

Hyaluronic acid is currently the most frequently used dermal � ller. When 
compared to collagen for the treatment of nasolabial folds, HA not only 
produces similar cosmetic results with smaller doses but also lasts longer.2

Nevertheless, some complications may arise with the use of HA dermal 
� llers. Vascular occlusion is the most concerning complication of all, caused 
either by intravascular injection (arterial or venous), external compression 
(mostly of the veins), thrombosis or embolization. As a result, blood � ow 
may be interrupted in the occluded facial arteries, leading to ischemia, 
necrosis3 or ulcerations.4,5 Although they may arise in any area of the 
face treated with HA, ulcerations are most likely to occur in the glabella6 
because of the facial vascular anatomic features.7 On the other hand, 
necrosis in the nasolabial folds, albeit less common and super� cial, may 
cause dis� gurement and thus is potentially disastrous to the patient who 
seeks aesthetic treatment of facial folds with HA � llers.

Our objective was to evaluate the results of 10 patients with vascular 
complications associated with HA � llers treated with ultrasound-guided 
injection of hyaluronidase (HYAL) according to the Brazilian Society of 
Dermatology guidelines.
METHODS

In this retrospective study, we studied 10 patients with various degrees 
of facial ischemia caused by HA dermal � ller injections performed between 
January 2016 and May 2017. 

Patients were evaluated at admission for the presence of livedo 
reticularis, pustules, and loss of sensitivity in their facial skin. Initial Doppler 
ultrasound assessment was performed to locate the regional arterial branch 
and evaluate blood � ow in all its extension. Absence of visible blood � ow 
and the presence of tardus parvus were considered signs of possible sites of 
arterial obstruction. 

Indications for treatment and the recommended maximum doses of 
hyaluronidase followed the Brazilian Society of Dermatology guidelines.8

Treatment was initiated between 3 to 72 hours after HA injection (mean 18 
hours).

Hyaluronidase (1500 IU/ 10mL of saline solution) was injected in 
the a� ected skin areas with 25-gauge cannula, at 300 to 750 IU doses. 
Ultrasound evaluation was repeated � ve minutes after HYAL injections to 
assess arterial blood � ow and/ or reappearance of venous blood � ow. HYAL 
injections were repeated when necessary and the procedure was ended 
upon ultrasound visualization of both adequate arterial and venous blood 
� ow. Patients had their total injected HYAL dose calculated and were also 
evaluated for improvement of the initial clinical signs.

RESULTS
Admission clinical evaluation revealed that the most frequent signs were: 

livedo reticularis (100% of the patients), hypoesthesia (50%) and local pain 
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(20%).
Although 80 percent of the patients complained 
of local pain during HYAL injection, none of them 
persisted with pain after the procedure ended. 
The total dose of injected HYAL per patient 
ranged from 300 to 750 IU (mean 500 IU).

Post-HYAL treatment Doppler ultrasound 
showed pervious facial arteries and veins in 
100% of the patients. Figures 1 to 3 show 
Doppler ultrasound images during and after 
HYAL injections.

Two patients were additionally treated with 
Prostavasin® (alprostadil) for 72 hours due to 
intense livedo reticularis which extended to the 
nasal ala. Mean time for complete reversal of 
ischemia was 72 hours (maximum of 7 days). 
None of the patients had ulcerations, crusts or 
any other signs of damage to the skin. Figures 4 
to 7 show these two patients’ improvement after 
HYAL treatment.

DISCUSSION
Impending skin necrosis is a possible 

complication associated with all dermal 
� llers, with an estimated rate of 0.001% of all 
procedures. The main a� ected areas are the 
nose (33.3%) and the nasolabial folds (31.2%). 
Blindness is mainly related to injections at the 
glabella (50% of the cases). Severe complications 
have an overall estimated incidence rate of 
0.0001% after HA treatment9.

According to DeLorenzi et al,11 low volume 
emboli (up to 0.1mL of HA) are the most likely to 
occur, even by the hands of expert physicians. 

Up to date, no standardized treatment is 
available for post-HA injection ischemia.10

Topical nitroglycerin and oral medications such 
as salicylic acid or sildena� l have shown limited 
e� ectiveness.11

Hyaluronidase, on the other hand, is perhaps 
the most e� ective treatment for vascular 
complications, because it can degrade HA 
that causes external compression of the blood 
vessels. In 2014, DeLorenzi11 compared HYAL 
(300 IU) and saline injections (2mL) to evaluate 
HA degradation in cadaveric facial soft tissue. 
Complete HA degradation was demonstrated 4 
hours post-HYAL injections whereas no change 
was observed with saline injections.12

So far, there are no available reports on 
the use of color Doppler ultrasound to guide 
HYAL injections directly to the sites of vascular 
compression or obstruction. By means of 
Doppler ultrasound, smaller doses of HYAL can 

FIGURE 1. Hyaluronidase injection seen as turbulent � ow at the edge of the cannula

FIGURE 2. Arterial and venous blood � ow are both restored after HYAL treatment

FIGURE 3. A large venous branch not visible before treatment exhibits normal blood � ow after HYAL injection
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be employed to achieve satisfactory results. In 
addition, ultrasound-guided HYAL injections 
are more precise and therefore the procedure 
becomes less painful to the patient.

This technique also allows real-time 
assessments of blood � ow before, during and 
after treatment, indicating its e� ectiveness or 
the need for further HYAL injections to restore 
vascular permeability. 

As described in the study by DeLorenzi,11

no adjuvant topical treatment was applied in 
this study. The two patients with more severe 
ischemia of the nasal ala were additionally 
treated with intravenous vasodilators, which 
is the established recommendation for critical 
ischemia of the limbs as well as the face.10,13

A recent 2017 consensus on the prevention 
and treatment of dermal � ller complications 
recommends the use of cannula and emphasized 
the importance of applying negative pressure 
during needle insertion in critical areas of the 

face.14 Therefore, to minimize the risk of vascular 
complications with � ller injections, areas with 
critical anatomic features should be avoided 
and continuous aspiration should be employed 
during insertion of the cannula or needle. At high 
risk areas, a 25-gauge cannula is recommended. 
The dermal � ller should be slowly injected, 
at low pressure, and excessive doses should 
be avoided. The physician should pay special 
attention to any sign of pain or changes in skin 
color (blanching or livedo reticularis).12

Several researchers recommend salicylic 
acid and repeated high doses of hyaluronidase 
injected in the a� ected area until some 
improvement in capillary perfusion is 
perceptible.15

We believe that external venous compression 
may be responsible for the facial ischemia. As 
in phlegmasia cerulea dolens seen in deep-
vein thrombosis, external compression may 
compromise venous out� ow, which retrogradely 

raises capillary pressure and reduces blood 
� ow in arterioles and arterial capillary vessels, 
ultimately leading to ischemia and gangrene.16

Doppler ultrasound allows treatment of the exact 
site of obstruction and direct visualization of the 
restored blood � ow, which increases safety of 
the aesthetic procedure and minimizes the risk of 
severe complications.

In his latest study with a HYAL treatment 
protocol, DeLorenzi described in some patients 
(particularly the ones with darker skin) the 
occurrence of blisters, crusts, scarring and/
or slight dyschromia. These occasional 
complications were more intense in patients 
with multiple ischemic areas in the face, as 
opposed to those with only one a� ected area, 
such as isolated upper lip ischemia. It was 
suggested that the cause could be insu�  cient 
HYAL dose injected in those patients. The author 
described a “HYAL � ooding hypothesis”, i.e., 
the HA obstructed arteries would have to be 
� ooded by surrounding high doses of HYAL 
for longer periods for the dermal � ller to be 
dissolved. When additional areas of the face 
are involved, higher doses of HYAL should be 
injected.14 Whether arterial or venous, HA 
obstructed vessels should be bathed by HYAL at 
concentrations that are high enough to allow it 
to permeate the vascular wall and decompose 
HA. 

Unlike other researchers, we employed 
Doppler ultrasound that enabled us to assess 
all vascular branches, particularly the arterial 
vessels, and thus inject HYAL directly in the 
obstruction sites and visualize blood � ow 
restoration. Doppler ultrasound was also helpful 
to guide the need for repeated injections, as well 
as to control with greater precision the dose of 
injected HYAL, therefore diminishing the risk of 
complications related to insu�  cient doses and 
avoiding patients’ complaints related to excessive 
amounts of HYAL, such as local pain.

CONCLUSION
Doppler ultrasound can have an important 

and positive role in the treatment of vascular 
complications caused by HA � llers. It provides 
important information on the e� ects of 
treatment on local circulation. A low-risk 
procedure, Doppler ultrasound is also related 
to better adjustment of treatment doses, 
greater comfort to the patient, reduced rate of 
complications and sequelae. 

FIGURE 4. Before treatment

FIGURE 6. Before treatment

FIGURE 5. One week after HYAL injection to treat the 
angular artery obstruction

FIGURE 7. One week after HYAL injection to treat the 
angular artery
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