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INTRODUCTION
Hyaluronic acid (HA) is natively present in the connec-

tive tissues of the skin, and its amount decreases with age.1 
HA is a glycosaminoglycan biopolymer with alternating 
D-glucuronic acid and N-acetyl-D-glucosamine units.1 HA 
fillers are glycosaminoglycan complex sugars, comprising 
alternating D-glucuronic acid and N-acetyl-D-glucosamine 

units.2 Because they can achieve long-sustained effects, they 
are increasingly used in nonsurgical facial rejuvenation 
treatments.1–5 Although HA fillers are generally considered 
safe, complications sometimes occur, and the incidence of 
complications is increasing worldwide.2–7 The most con-
cerning complications are cutaneous necrosis and blind-
ness due to vascular embolisms, and preventing them is 
important for clinicians.3–7 Although the nasolabial folds 
and alar base are considered high-risk areas for vascular 
embolisms, HA fillers are increasingly injected into these 
areas on patients’ requests.6 Several strategies, such as in-
jecting into superficial regions (the conventional method), 
have been proposed to prevent intravascular infusion, 
and most complications are avoidable; nevertheless, the 
possibility of intravascular infusion still exists.3–5,7 In this 
study, we conducted an exploratory use and provided case 
evidence of the usefulness of the ultrasonography-guided 
cannula method for preventing the vascular embolism that 
can be caused by injection of HA fillers. Moreover, we used 
2-dimensional laser speckle flowgraphy (LSFG), a newly 
developed technology, to evaluate skin blood flow after the 
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Summary: Hyaluronic acid (HA) is present in the connective tissues of the skin 
and decreases with age. HA fillers are popular as facial rejuvenation treatments. 
They are generally considered safe; however, complications, such as cutaneous 
necrosis and blindness due to vascular embolism, sometimes occur. Because 
vascular embolisms are likely associated with the deep placement of HA fill-
ers, a strategy that involves injection into superficial regions (the conventional 
method) is commonly used to reduce risks. However, deep injections to achieve 
revolumization are becoming common, even in high-risk areas for intravascular 
infusion. We aimed to study the usefulness of the ultrasonography-guided can-
nula method for preventing intravascular infusion of HA fillers. An HA filler 
was injected into the region just under the dermis on the left side of the face 
of a 38-year-old man using the conventional method, and another HA filler was 
injected into the periosteum on the right side using the ultrasonography-guided 
cannula method. The skin blood flow on both sides was compared using laser 
speckle flowgraphy (LSFG). The ultrasonography-guided method was successful 
in detecting the cannula and the blood vessel, and the HA filler was safely in-
jected into a deep region. Using LSFG, a difference in skin blood flow between 
the 2 methods was detected. The ultrasonography-guided cannula method was 
effective in aiding the safe injection of an HA filler in a deep high-risk area and 
maintained skin blood flow. LSFG may be adopted to evaluate skin blood flow af-
ter HA filler injections. (Plast Reconstr Surg Glob Open 2018;6:e1776; doi: 10.1097/
GOX.0000000000001776; Published online 20 April 2018.)
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injections.8–10 Recently, LSFG has been used for assessing 
blood flow not only in experimental systems, but also in 
clinical analyses.8–10 Because LSFG uses a laser to estimate 
blood flow, LSFG allows for the noninvasive and quantita-
tive evaluation of blood flow in an area of interest without 
the use of contrast agents.8–10 To our knowledge, this study 
is the first to use LSFG to evaluate skin blood flow before 
and after the injection of an HA filler.

CASE REPORT
The patient was a 38-year-old man. After obtaining 

written informed consent, an HA filler (Juvederm Vista 
Ultra XC: 0.70 ml, Allergan plc) was injected into the re-
gion just under the dermis in the left nasolabial fold and 
alar base using the conventional method. The same HA 
filler (Juvederm Vista Ultra XC: 0.70 ml, Allergan plc) 
was injected into the periosteum in the right nasolabi-
al fold and alar base using the ultrasonography-guided 
cannula method (Figs.  1, 2). Branches of the facial ar-
tery supply blood to the alar base; if vascular embolisms 
arise here, considerable serious cutaneous necrosis of 
the nasal wings can occur.4,5 However, the cannula and 
the blood vessel were successfully detected using ultraso-
nography, and the filler could be injected into the peri-
osteum, easily avoiding the blood vessels (Fig. 3). Using 
LSFG as described in previous reports,8–10 we evaluated 
the skin blood flow before and after the injections. We fo-
cused on the alar base in evaluating the skin blood flow, 
as it is considered the most sensitive area for ischemic 
states (Table 1). LSFG revealed a reduction in skin blood 
flow in both sides of the face; however, the blood flow 
reduction was less with the ultrasonography-guided can-
nula method (Table 1).

DISCUSSION
We explored 2 important clinical issues. Our explor-

atory use of this method provided case evidence of the 
usefulness of an ultrasonography-guided cannula for pre-
venting vascular embolism that can be caused by injection 
of HA fillers. Moreover, we used LSFG to evaluate skin 
blood flow after the injections.

First, HA fillers are generally safe and are 1 of the 
most popular cosmetic injectables for facial rejuvena-
tion worldwide.1–7 However, they are associated with 
some complications, such as skin necrosis and blind-
ness due to vascular embolisms, and the increasing in-
cidence of these complications is a severe problem.3–7 
These complications can be mostly prevented by using 
appropriate techniques; however, the nasolabial folds, 
alar base, and the glabellar region are still high-risk ar-
eas because of the small-caliber vessels and inadequate 
collateral circulation in these regions.3–5,7 Although 
knowledge of the anatomy of the injection regions can 
minimize risks, the depth and distribution of the facial 
artery branches can sometimes vary.4,5 Recently, some 
reports have suggested strategies to reduce the risk of 
these complications, such as avoiding the use of smaller 
needles, aspirating before injection, injecting smaller 
volumes slowly, and injecting into a more superficial re-

gion.3–5,7 However, the use of the combination of larger 
volumes and deeper injection placement is increasingly 
becoming common to achieve revolumization.5,7 Some 
studies also recommend the use of hyaluronidase, a mu-

Fig. 1. Injection into the right nasolabial folds and alar base using 
the ultrasonography-guided cannula method.

Fig. 2. Injection into the right nasolabial folds and alar base using 
the ultrasonography-guided cannula method.

Table 1.  Longitudinal Change in the LSFG Parameters 
before and after the HA Filler Injections

Circle Affected Area Before After Reduction

1 Right side 437.5 421.4 16.1
2 Left side 439.6 408.1 31.5
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colytic enzyme that can hydrolyze HA fillers, if compli-
cations arise, but it is not completely effective in some 
patients.2,5,6 Therefore, we believe that prevention of 
these complications is critical. Our study showed the 
potential benefits of the ultrasonography-guided can-
nula method. Under ultrasonography guidance, the 
blood vessels can be easily visualized and the tip of the 
cannula can be identified, thereby reducing the risk of 
intravascular infusion of the filler.

Second, because LSFG can identify ischemic states,9 
we used it to evaluate skin blood flow after the injections, 
which can help predict the development of skin necrosis.9 
In this study, LSFG allowed for quick and easy blood flow 
evaluations and revealed a reduction in skin blood flow 
after injection with both the conventional method and 
ultrasonography-guided cannula method. However, the 
ultrasonography-guided cannula method was more effec-
tive in maintaining skin blood flow than the convention-
al method. We speculate that temporary subcutaneous 
stretching might have exerted pressure on the subdermal 
vascular network, causing a reduction in blood flow after 
injection into superficial regions with the conventional 
method.

One limitation of this exploratory study is that we stud-
ied only a single patient and could not confirm if reduction 
in the skin blood flow would be significant or cause necro-
sis. Another limitation is that we did not take cost and time 
issues into consideration. Although further studies are nec-
essary to corroborate our findings, we conclude that the 
ultrasonography-guided cannula method could reduce the 
risks associated with intravascular HA filler injections and 
suggest that LSFG might be a potential technology for the 
quick evaluation of skin blood flow to predict the cutane-
ous necrosis associated with HA filler injections.
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Fig. 3. The cannula and the blood vessel clearly detected using ultrasonography.
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