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Background: For the treatment of vascular adverse events caused by filler injections, duplex ultrasound
imaging may be used. The findings of duplex ultrasound examination and the clinical features of
reticulated livedoid skin patterns were compared with the hemifaces anatomy.
Objective: The objective of this study was to link the reticulated livedoid skin patterns to the
corresponding duplex ultrasound findings and the facial perforasomes.
Methods: Duplex ultrasound imaging was used for the diagnosis and treatment of vascular adverse events.
The clinical features and duplex ultrasound findings of 125 patients were investigated. Six cadaver
hemifaces were examined to compare the typical livedo skin patterns with the vasculature of the face.
Results: Clinically, the affected skin showed a similar reticulated pattern in each facial area corresponding
with arterial anatomy and their perforators in the cadaver hemifaces. With duplex ultrasound, a disturbed
microvascularization in the superficial fatty layer was visualized. After hyaluronidase injection, clinical
improvement of the skin pattern was seen. Normalization of blood flow was noted accompanied by
restoration of flow in the corresponding perforator artery. The skin patterns could be linked to the
perforators of the superficial fat compartments.
Conclusion: The livedo skin patterns seen in vascular adverse events may reflect the involvement of the
perforators. ( J Am Acad Dermatol https://doi.org/10.1016/j.jaad.2024.02.008.)
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INTRODUCTION
Recently, we described the results of a new

treatment protocol for vascular adverse events after
soft-tissue filler injections.1,2 By using duplex ultra-
sound imaging to assess the primary cause and for
subsequent injection of hyaluronidase, a good
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clinical outcome could be achieved. In this group
of patients, we became aware of distinct clinical
patterns. In the current study, we therefore reviewed
the original series and expanded this with newly
referred cases to a total of 125. We focused on facial
skin areas affected in relation to the arteries involved.
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MATERIAL AND METHODS
Study setup

This study consists of 2 groups both referred for
vascular adverse events after filler injection. Patients
in both groups received the same treatment. The first
group (group 1) consisted of 81 patients who were
assessed retrospectively using clinical imaging and
CAPSULE SUMMARY

d Filler induced vascular adverse events or
occlusions lead to a clinical marbling skin
pattern.

d These reticulated skin patterns are
similar per skin area, may reflect the
perforators of the artery involved and
may help to diagnose the adverse event
in an early stage.
treatment data. The second
group (group 2) consisted of
44 patients that were studied
in the same manner, but with
a protocolized use of duplex
ultrasound imaging. The area
with the absence of micro-
vascularization in the super-
ficial subcutis was identified
first. Next, these areas were
carefully assessed for their
spatial relation with perfo-
rating arteries and the main
facial arteries in that area.

This vascular territory that is formed by a perforator
and microvascularization is also called a perfora-
some or angiosome.3-5 The probe position was
marked on the skin and photographed to stan-
dardize follow-up examinations. After blood flow
had been restored, the vascular anatomy in the
respective area was reassessed. One or several days
later, a final assessment was made using the identical
probe position.

This study was performed in adherence with the
Declaration of Helsinki (1996) and in accordance
with regional laws and Good Clinical Practice for
studies in human subjects.5

The study did not require ethics committee
approval as ultrasound imaging is considered stan-
dard of care before and during vascular adverse
events by the respective approval board according to
The Medical Research Involving Human Subjects Act
10.6,7 Before the inclusion into the study, all patients
gave written informed consent. For the publication
of photographs, additional patient consents were
obtained.
Ultrasound imaging
Ultrasound imaging was performed with the

patients in an upright (908) seated position. An 18-
MHz linear transducer using duplex mode has been
deployed for all examinations (Philips Affinity 70).
All measurements were performed avoiding pres-
sure to the skin as the transducer was placed in
visualization gel without direct skin contact
(Aquasonic, Parker Laboratories Inc).
Injection procedure and assessment
Once disturbed flow was located, the hypoechoic

areas were identified, and ultrasound-guided hyal-
uronidase injections (30-150 units Hyason) were
performed. The injected area was then reassessed
with duplex ultrasound. This process was repeated
oncemore if no improvement in blood flow could be
detected. Patients referred
after a delay (3 or more
days) were assessed again
the day after. Also, patients
with unsatisfactory clinical
improvement were seen the
next day. If necessary,
a second session of hyal-
uronidase was performed.
A third treatment was
only necessary in 1 patient
because no clinical improve-
ment could be seen.
Specimen examination of facial arteries and
their superficial perforators

Six cadaver hemifaces, freshly frozen and injected
with colored latex through the carotid arteries (both
sides of 2 heads from the Department of Anatomy,
Rockefeller Medical School, Lyon, France, and 1
from the Department of Anatomy, Erasmus MC
Rotterdam, the Netherlands) were used for exami-
nation of the superficial fat compartments and facial
source arteries. The perforators coursing upward
were identified and compared with the skin patterns
after a vascular adverse event.

Statistical analysis
All statistical calculations were run using SPSS

Statistics 25. Differences were considered significant
at a probability level of #0.05.

RESULTS
Patient demographic data

One-hundred twenty five patients were treated.
The mean age of these patients was 44.0 years (SD
12.7). Ten (8.0%) were men, and 115 (92.0%) were
women. A total of 92.0% (n = 115) of all patients
(n = 123) were treated with hyaluronic acid-based
soft-tissue fillers, whereas 7.2 % (n = 9) were treated
with calcium hydroxyapatite, and the remaining
0.8% (n = 1) was treated with both hyaluronic acid-
based soft-tissue fillers and calcium hydroxyapatite
(Table I).

Clinical findings
Besides the reticulated skin pattern, all patients

showed hematoma or ecchymosis. This was



Table I. Numbers per skin location

Location Numbers

Forehead 11
Temples 6
Lateral corner of the eye 2
Infraorbital foramen 11
Nose 18
Nasolabial fold 19
Upper lip 22
Lower lip 11
Chin 17
Tongue 1
Lateral cheek 5
Submental area 2
Total 125
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frequently accompanied by tenderness, pain, and a
feeling of pressure in the affected area. Some patients
exhibited scabs, pustules, or other signs of skin
necrosis. One case was complicated by a herpes
simplex infection.

In all patients, a strikingly similar reticulated
pattern was observed for each facial area (Fig 1).
The reticulated livedoid skin pattern in the nasolabial
area showed involvement of perioral, nasolabial,
nasal, and medial periorbital regions sometimes with
additional involvement of the forehead. In the
mental region, clinically, an oval shape with a broad
basis ending in a point reaching cranially toward the
lower lip was seen with the tongue and neck being
affected in some as well (Figs 2 and 3). The
reticulated pattern in the lower lip presented as a
triangular-shaped marbling.

The upper lip region displayed extensions over
the midline cranially toward the columella that
reached the nose tip in some cases. The lateral malar
region representing the perforasomes of the trans-
verse facial artery showed an oval-shaped-marbling
pattern. The skin pattern of the perforasome of
the dorsal nasal artery involved mainly one side of
the nose stretching from the tip to the radix. In the
temple, the skin pattern of the angiosome territory of
the frontal branch of the superficial temporal artery
presented as an oval-shaped patch mainly latero-
caudal and to a smaller extent medio-cranial to the
temporal crest. In the frontal region of the forehead,
the territory of the supratrochlear artery showed a
vertical-linear area in the midline affected starting at
the upper orbital margin, extending into the hairline.
More lateral, in the angiosome of the supraorbital
artery, a squared area starting halfway to the fore-
head at the lateral side, extending into the hairline
was seen. The infraorbital region, as a perforasome
of the infraorbital artery shows a skin pattern mainly
in the midface with mid-lateral part of the nose. In
the zygomatic region, in the perforasome of the
zygomatico-orbital artery, the clinically affected area
showed a rounded patch in the upper lateral malar
region stretching up to the lateral lower orbital rim.
Inmost areas, skin lesions were unilateral with minor
transitions to the opposite side. However, when
affected, on the forehead, the middle part was
affected in all patients.

Duplex ultrasound findings
Invariably, a hypervascular artery was located

deep in the subcutis with the overlying superficial
area displaying vessels with absent or diminished
blood flow. The diminished flow is one or several
small vessels with ‘‘weaker pulsations,’’ displaying
more gradual and slower flow compared with the
hypervascular microvascularization in close vicinity.
When blood flow returned after the intervention, a
perforator artery could be found branching from the
source artery (being one of the main facial arteries)
and piercing through the fascia into the subcutane-
ous layer. Also, the vessels with absent or diminished
flow in the superficial fatty layer restored its blood
flow and the surrounding hypervascularity in the
microvascularization normalized. In the final visit,
stabilized blood flow of the perforator and its sub-
cutaneous branches was observed.

Cadaver examination of facial arteries and
their superficial perforators

The first dissection layer was deep into the sub-
cutaneous plane to expose the main facial source
artery. All major facial arteries were exposed and
identified: facial, submental, angular, inferior, and
superior labial; lateral nasal; dorsal nasal; transverse
facial; zygomatico-orbital; superficial temporal; and
supratrochlear and supraorbicular artery. Then, the
dissection continued upward into the superficial
fatty layer to locate the perforators piercing into
this layer. The different perforators coursing from
these arteries into the superficial fatty layers were
compared with the livedo skin patterns given in
Figs 2 and 3. Groups of perforators branching off the
main arteries were found to match each specific skin
area with the reticulated pattern. Fig 4 demonstrates
an example of this on the chin.

DISCUSSION
Each facial area has its own arterial blood supply

stemming from perforators that branch from the
main facial arteries. Such an area is commonly
named a perforasome, angiosome, or territory of a
perforator.3-5,8,9 Perforasomes are three-dimensional



Fig 1. Illustration showing the skin patterns per facial region.

Fig 2. Patients in Fig 2 and Fig 3 have similar reticulated
patterns of the chin; oval-shaped with a broad basis
ending in a point reaching cranially toward the lower lip.

Fig 3. Patients in Fig 2 and Fig 3 have similar reticulated
patterns of the chin; oval-shaped with a broad basis
ending in a point reaching cranially toward the lower lip.
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Fig 4. Perforators* branching off the source artery ())
and terminating at a point that extends cranially toward the
lower lip.
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anatomical units, involving not only skin but also fat,
bone, and muscle. The perforasomes of main facial
arteries have been well-researched as they play an
integral role in the conception of various skin flaps
for reconstructive surgery.10-17

In each facial area, the clinical pictures of a
vascular adverse event after filler injection display a
striking similarity in pattern and extension. The
affected areas bear a close resemblance to the
perforasomes. There are however some deviations.
Although chin (submental artery) and lower lip
(inferior labial artery) only show small skin areas to
be affected, matters are different with the facial
artery. Vascular adverse events stemming from this
artery may be located in the nasolabial fold, midface,
upper lip, nose, in some cases with extension to the
mid-forehead. These different extensions may reflect
the anatomical variations of the angular artery
described earlier.13-15 The number, distribution,
and course of skin perforators branching from most
main facial arteries are well described in the field of
flap reconstruction.8-12,15,16,18,19 It is demonstrated
that despite large variations in the course of arteries,
reliable clusters of perforators are always pre-
sent.10,11,17,18 We hypothesize that the livedoid skin
patterns of the patients presented in this study reflect
the hypervascularity of the capillary bed of the
involved underlying perforator(s) along the course
of the main arteries. This typical skin pattern may be
used in the clinical diagnosis of a vascular adverse
event.

CONCLUSION
The livedo skin patterns seen in vascular adverse

events reflect the involvement of the perforators.
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