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Dangerous and Under-Recognized Arteries of the
Glabella—An Ultrasound Study of Central and
Paracentral Arteries and Risk During Filler Injection

Robyn Siperstein, MD,*t and Ahmad Nazari, MD, PhD#%

BACKGROUND Injecting fillers in the glabella is dangerous due to the presence of the central and paracentral arte@
These superficial arteries can connect to the ophthalmic artery putting patients at risk for blindness and stroke.

OBJECTIVE Determine the prevalence of the central and paracentral arteries (PCA) utilizing a portable ultrasound device.

MATERIALS AND METHODS A retrospective review of ultrasound data to determine the incidence and location of
glabellar arteries at the level of the medial eyebrow in 29 Iranian subjects.

RESULTS The central and PCA were found on ultrasound in 26 and 36 of the 58 sides, respectively. The average distance
from midline to the centraland PCA was 4.1 mm (range 1.8-6.7 mm) and 8.2 mm (6.8-10.1 mm), respectively. The average
depth from the skin to the central and PCA was 2.7 mm (2.2-3.2) and 3.0 mm (2.6-3.4 mm), respectively. Almost all
patients (26/29) had at least 1 artery in the subcutaneous plane underlying the glabella. Increased body mass index resulted
in increased arterial depth.

CONCLUSION Portable ultrasound was able to detect the central and paracentral arteries in most patients. Knowledge of
the existence of these arteries and their subdermal location may be important to develop strategies to increase the safety

of glabellar filler injections.

reatment of glabellar lines with injectables was first

reported in 1992 with botulinum toxin A." Although

this procedure is very effective for dynamic wrinkles
and folds, patients often have resistant etched lines at rest.
With repeated use of neurotoxin, these etched lines will
continue to improve; however, complete resolution of
deeper etched lines sometimes requires additional
treatments.

There are many procedures that can treat resistant etched
lines such as ablative and nonablative laser resurfacing,
microneedling with or without radiofrequency, and chem-
ical peels; however, full resolution of deep etched lines often
requires significant downtime and cost utilizing the more
intense treatments such as deep laser resurfacing or a deep
chemical peel. Alternatively, a small amount of hyaluronic
acid (HA) filler can be extremely effective for etched lines
with limited downtime.

Although HA filler is a common treatment to fill folds
and wrinkles all over the face, it is not approved by the Food
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and Drug Administration for use in the United States in the
glabella at this time. Hyaluronic acid fillers continue to
grow in popularity, not only gaining new indications each
year, but in addition, injectors are increasingly using HA
“off-label,” despite not all areas being well suited for this
treatment. Many practitioners are unaware of the anatom-
ical difference in the arterial vasculature underlying many
areas on the face and falsely assume that if lines in 1 area
(perioral) are an approved indication, that there is the same
risk profile and margin of safety for all areas on the face. In
fact, a publication showing improvement in duration of
effect of HA with botulinum toxin A versus botulinum toxin
alone in glabellar rhytids did not even mention the
anatomical danger of this area when recommending HA
treatment for increased longevity.”

Unfortunately, the glabellar complex is a high-risk area
due to many arteries lying close to the skin in this small
space. Most experts believe that skin necrosis after filler is
due to inadvertent injection into an artery leading to an
obstruction. Although inflammation, spasm, platelet aggre-
gation, and emboli can ensue and may also be responsible
for tissue necrosis, ocular changes, and stroke,® the most
likely first step is intra-arterial injection of filler.* Although
some claim extravascular compression can be responsible,
especially in small tight areas, studies have failed to
reproduce vascular compression in animal models,” and
a case report® showing compression with filler on ultra-
sound resulted in only tissue hypoperfusion and pallor, but
not necrosis.

One reason the glabella is a high risk area is that most
named arteries on the face lie either in the muscle or
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underneath the muscle (facial, angular, transverse, infraor-
bital, zygomaticofacial, superior and inferior labial, deep
temporal and zygomaticotemporal, etc.), whereas in the
glabellar complex, the central artery (CA), paracentral
artery (PCA), and superficial branches of the supratrochlear
artery (ST) can be found in the subcutaneous plane. This is
like other danger zones such as the nose (dorsal nasal artery
[DNA]), upper forehead (ST), and temple (superficial
temporal artery). In addition, the glabella is a small
inflexible space with less subcutaneous tissue as compared
to other areas,” which does not allow for a cannula to bend
around the vessels.

In many publications, the glabella is reported as an area
with a higher likelihood of vascular events leading to skin
necrosis.®” In fact, historically, the glabella was the most
common area to experience this complication starting with
collagen fillers. Hanke and colleagues'' stated in 1991, that
the rate of skin necrosis events reported to Collagen
Corporation was 0.09% and that glabellar injections
accounted for 56% of these cases. More recently with the
advent of HA filler and changes to the popularity of certain
injection locations, additional high-risk areas became
evident such as the nose and nasolabial folds.

Published rates of vascular occlusions causing skin
necrosis range from as high as 0.05% in a small retrospec-
tive study’ to 0.002% utilizing cannulas in 1 survey of
board-certified dermatologists'® and 8.3% and 10.1% of
these reported cases, respectively, occurred during injection
into the glabella. Ozturk and colleagues® reported on
a collection of 41 publications with 61 patients with severe
complications and glabellar injections accounted for 23%
(10/44) of the cases of skin necrosis.® Unfortunately, a study
depicting the absolute risk of necrosis per syringe in each
area is not possible because the total number of syringes
injected each year is unknown, many occlusion cases go
unreported, and 1 syringe is often injected in multiple
locations.

Due to the anatomy of the area and proximity of the
glabella to the ophthalmic artery (OA), there are numerous
case reports' 2% of blindness, and several large literature
reviews describing these cases.>?372¢ A review in 2013%
reported that 50% (6/12) of the cases of vision loss came
from glabellar filler injections, whereas a report in 2015%
reported 38.8% of the 98 cases of blindness originated from
glabellar filler. The most recent update*® analyzed reports
from 2019 to 2023 and found another 70 cases of blindness
from glabellar filler alone in just 5 years. The reason
glabellar filler is responsible for many of these cases is that
the OA is the first branch of the internal carotid artery (ICA)
and gives off many branches to both the glabella and the eye
including the ST, DNA, and the central retinal artery
(CRA). If filler enters the ST or DNA downstream with
force, it can go retrograde and block the CRA. The most
severe complications of glabellar vascular occlusions in-
clude scarring, blindness, and cerebral infarction. The latter
2 are due to the short distance from the glabella back to the
CRA (measured as 5.2 cm?®’) and ICA, which supply the
retina and the cerebral cortex, respectively.”® To minimize

2 DERMATOLOGIC SURGERY e Month 2025 e Volume 00 ¢ Number 00

these serious complications, the anatomy of this area must
be understood thoroughly before treatment.

The anatomy in the glabellar area differs among
individuals and even varies on each side of an individual.
Most textbooks and publications show the angular artery
(AA) continuing into the ST.?’7! Although they certainly
can anastomose and have communicating branches, this
common rendition is confusing as the ST is a branch of the
OA and comes from the ICA, whereas the AA comes from
the external carotid system. In fact, in some people, the AA
ends in the nose and does not ascend into the glabella.?>=3°
When it ascends into the glabella, it usually continues as
PCA and often anastomoses with the ST; however, the PCA
is medial to the ST in the glabella. Another lesser-known
artery that can occur in the glabella is the CA, most
commonly an upward extension of the DNA. Although the
PCA and CA are extremely important regarding the arterial
blood supply of the glabella, unfortunately their presence is
largely still ignored by anatomical textbooks and
atlases.””¢

Without knowledge of the PCA and CA (Figure 1),
practitioners are not aware to be cautious in this area. For
example, many publications mention the detection of the ST
with ultrasound is important for correction of glabellar
frown lines without mentioning to check for any other more
medial arteries that are more likely to be underlying the
glabellar crease.*® In fact, most publications assume the ST
is the only artery of concern in the glabella’**"= and,
therefore, recommend a medial injection to avoid the ST
without regard for medial vessels. One paper states that in
41 subjects, the average distance from the ST to glabellar
line is about 1 c¢m, but stated it still was a danger zone
without a proper explanation, other than vessels are
variable instead of exploring more medial arteries closer
to glabellar rhytids.>”

In addition, most publications simply report any artery
seen in the glabellar area on ultrasound simply as the
ST,**** without knowledge of its origin and correct
nomenclature. Tansatit and colleagues®® state that “ultra-
sound has limitations to trace the arterial courses compared
to dissection...the PCA was not discriminated from the ST”
in almost all ultrasound studies examining the glabellar
arteries such as Lee and colleagues.** This leads to incorrect
education on the dangers of the entire glabellar complex as
most practitioners then assume if they avoid the ST they are
safe. Although the PCA and CA may not be present in all
people and ultrasound may not detect them in all cases,
injectors should be educated about their possible existence
and most common depth and location to understand that
the subcutaneous space in the glabellar area near the rhytids
could be high risk in some individuals.

Materials and Methods

A retrospective review of ultrasound (Clarius LD20 HD3)
data by the second author was done on 29 patient charts.
The patients had previously visited a private clinic in
Tehran, Iran for an educational course that observed
vascular anatomy using ultrasound and no therapeutic
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Figure 1. Rendering of glabellar arteries.

interventions were performed. All patients had provided
informed consent, which included detailed information
about the use of ultrasound and its safety. Subject data were
excluded if any patients had any history of botulinum toxin
A or filler injections into the glabellar area, or a history of
any facial surgery, trauma, or congenital structural issues.
The principles of the 1975 Declaration of Helsinki were
followed.

The data extracted included the depth of any paracentral
or central arteries found with a portable ultrasound and
their distance from midline. These data were obtained when
the ultrasound probe was in between the head of the
eyebrows.

Results

There were 17 (58.6%) female and 12 (41.4%) male charts
reviewed. The mean age of the patients was 37 years old
(range 21-64, SD 10.5 years). The mean body mass index
(BMI) was 27.3 (range 23.5-32.4, SD 2.1). Arteries in the
intercanthal central zone (1 cm from midline on either side)
were always in the subcutaneous plane as seen in Figures 2
and 3, and most patients (26/29) had at least one of these
superficial arteries.

Central Artery
The average distance from midline to the CA was 4.1 mm
(range 1.8-6.7 mm, SD 1.1), whereas the average depth
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Figure 2. Subdermal location of the CA. CA, central artery.

from the skin to the CA was 2.7 mm (2.2-3.2, SD 0.28).
There were differences in the presence of the artery between
the patients’ 2 sides, 14 had a CA on 1 side but not the other
on ultrasound, 6 had both present, and 9 had none present
on ultrasound. Overall, the CA was found on ultrasound in
26/58 sides, 12/29 on the right side and 14/29 on the left
side. There was no significant difference in the CA on the left
and right side regarding both the depth and distance from
midline.

Paracentral Artery

The average distance from the midline to the PCA was
8.2 mm (6.8-10.1 mm, SD 0.9), whereas the average depth
from the skin to the PCA was 3.0 mm (2.4-3.5 mm, SD
0.25). There were differences between the patients’ 2 sides,
with 12 people having a PCA on 1 side but not the other.
There were 12 patients that had a PCA on both sides and 5
with neither side showing 1 on ultrasound. Overall, the PCA
was found in 36/58 sides, 17/29 on the right side and 19/29
on the left side. There was no significant difference in the
PCA on the left and right side regarding both the depth and
distance from midline.

Secondary Variables

There was no difference in the distance from midline (p =
.082 right side, p = .482 left side) and depth (p = .144 right
side and p = .30 left side) of the PCA based on the presence
or absence of the CA. Both the CA and PCA had
a correlation of BMI to depth of the artery (p = .036 and
p = .019, respectively), Figures 4 and 5. The distribution of
all arteries 1 cm from the midline is depicted in Figure 6.

Figure 3. Subdermal course of a PCA. PCA, paracentral artery.
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Figure 4. CA depth according to BMI. CA, central artery; BMI,
body mass index.

Discussion

Shumrick and Campbell** and Vural and colleagues*! were
one of the first 2 groups to report on the glabellar arteries in
1998 and 2000, although for the purpose of paramedian
forehead flaps.*! They found that the average distance from
the ST to the glabellar frown line was 17 to 22 mm in
cadavers and 10.9 mm on ultrasound, respectively. In
addition, Vural reported that the distance on ultrasound
from the midline to the glabellar frown line was 9.3 mm,
and that there was an artery present under the glabellar lines
approximately 50% of the time.*'

Kleintjes* then first coined the names PCA and CA in
2007 after reviewing 30 cadavers. He reported that the CA
was consistently found in cadaver dissections originating
from the DNA about 5 mm from its origin and average size
was 1 mm. The CA had a constant anastomosis with the
opposite CA in the lower forehead creating a triangle, but
often stopped before reaching the upper forehead. He found
the CA just as frequently as the ST. Kleintjes hypothesized
that the reason the CA is not mentioned in many studies is

Paracentral Artery
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Figure 5. PCA depth according to BMI. PCA, paracentral artery;
BMI, body mass index.
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Figure 6. Location, percentage, and depth of arteries.

due to the origin not being visible if dissecting superficial to
deep because the central vein is in front of it. Kleintjes found
the PCA in 21 hemi-faces, usually as a continuation of the
AA (15/21) up into the forehead medial to the ST, or from
the communicating branch of the ST to the AA (6/21).

Cong and colleagues*® reported in 2017 finding the PCA
or CA in 20% of cadavers, although interestingly only when
the ST supplied the deep aspect of the frontalis, and the
PCA/CA supplied the superior aspect of the medial
frontalis. In addition, 2/9 cadavers did not share the same
arterial distribution on both sides and differed from left to
right.

Koziej and colleagues®” analyzed cadavers in 2019 using
computed tomography angiography and found the ST in
97.3% measuring 1.4 mm in diameter and averaging 14 mm
from midline. The PCA was found in 44% with a median
diameter of 1.5 mm, 7.6 mm from midline, and originated
from a communicating branch of the ST in 12/33 36.4%
and from the AA in 63.6% (21/33). The CA network was
found in 34.7%, but a distinctive artery was not easily
visualized, which they thought was likely due to their
imaging technique being insufficient for smaller arteries.

Phumyoo and colleagues*® utilized both cadaver dissec-
tion and ultrasound to report that the CA was present in
42.1% of cadavers (16/38) as a branch of the DNA arising
from the radix of the nose and was found on average
4.7 mm from the midline at a depth of 3.1 mm on
ultrasound. The CA anastomosed with the contralateral
artery in the glabellar region.*® The PCA was found in
cadaver dissection 21.1% (8/38) on average 7.8 mm from
midline and on ultrasound at a depth of 4.8 mm. Finally, the
ST was found in 89% (25/28), 14.7 mm from midline and
on ultrasound measured 0.7 mm at an average depth of
4.2 mm.*®

In 2020, Lee and colleagues** reported that among 74
glabellar wrinkles, 41% (30/74) had an artery underneath,
whereas 59% (44/74) had an artery lateral to it. Cotofana
and colleagues®” reported the mean depth of the ST was
3.34 mm at rest; however, there was no mention of the
central and paracentral arteries in that publication.

Tansatit and colleagues*® reviewed 30 cadavers and
reported in 2021 that the ST was found in 88 % of cadavers,

www.dermatologicsurgery.org

© 2025 by the American Society for Dermatologic Surgery, Inc. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.


http://www.dermatologicsurgery.org

whereas the PCA was found in 27%, with no mention of the
CA as a separate artery. More importantly, the definition of
the PCA in this paper (opposite direction of the DNA) is
more similar to Kleintjes** definition of the CA confound-
ing the data.

Park and colleagues*” only found an artery on ultra-
sound 3% of the time (1/30) on the bottom of the glabellar
region, but 36.4% of the time on the top of this area (8/22).
Interestingly, most of the vessels they found in the glabellar
region were veins, which were present in almost all subjects
(29/30) and could have obscured arteries underneath.
Guvenc and colleagues® later performed an ultrasound
analysis tracking the ST in 71 cases. The distance between
the epidermis and artery near the eyebrow was between 1.8
and 5.9 mm (mean 3.54) with a distance from the bone
between 0.7 and 3.7 mm (mean 1.85). In patients with less
body mass, the depth to the artery decreased.*® Based on
their findings, they recommend not injecting deeper than
1.8 mm, whereas Park and colleagues considered 1.6 mm
and less the safe area.

The arterial system of the glabella is incredibly variable
and complex as shown in Cai and colleagues™° publication
in 2021 of a new named arterial variant called the reverse
dorsal nasal artery (rDNA) where the DNA was supplied
from the external carotid system through the lateral nasal
artery instead of from the internal carotid system from the
OA. These variants of normal human anatomy make these
danger zones even tougher to predict.

Liao and colleagues®® wrote 2 recent papers acknowl-
edging that “clinicians always ignore the important
contributions of the CA and PCA to the blood supply of
the glabella.” They used more advanced imaging with
computed tomography of cadavers and found the CA, PCA,
and rDNA in 38.9%, 32.2%, and 8.9% of the 180 hemi-
faces they analyzed between 1.1 and 3.9 mm depth in the
subdermal plane.

Finally, Ismailoglu and colleagues®” found similarly to
Cai and colleagues’® that the DNA is often supplied by the
AA and they reported both the CA and PCA present
together in 18.8% (3/16), both the CA and PCA absent in
12.5% (2/16), a CA present 56.2% (9/16) of the time
located on average 1.8 mm from midline (0-3.9 mm), and
a PCA present 43.7% (7/16) of the time located on average
6.2 mm from midline (3.5-9.3 mm). A summary is available
(see Supplemental Digital Content 1, Table 1, http://links.
lww.com/DSS/B618) describing all the anatomical findings
from publications on glabellar artery anatomy. Most of the
previous ultrasound studies reported that they assumed all
vessels were the ST—“In this article we could not
differentiate the paracentral artery or branches of the ST
used simple terminology as most previous articles and we
called the artery that we observed in glabellar region as
ST.”*" Although other studies seem oblivious to the
presence of other named arteries in this area®”—? and never
mention them. In the literature, the PCA and CA are found
in a percentage of cases; however, in many instances
(especially ultrasound), it is difficult to distinguish between
the PCA and the branches of the ST in the glabella, and they
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simply refer to any artery observed in the glabellar region as
the ST.*°

Although most publications focus on the ST as the cause
of complications with glabellar filler,'>*”** a few more
recent papers*>*7133 are starting to shift toward the
realization there the more medial arteries in closer
approximation to the glabellar lines are important and
likely implicated in vascular occlusions in this area. The
third region in Figure 6, which is 5 to 7.5 mm from midline,
is typically where fillers are injected for glabellar rhytids,
and although they have smaller frequency, both the PCA
and CA can overlap in this region. Although these arteries
are inconsistent, perhaps their presence in some leads to
higher risk of vascular occlusion in certain individuals such
as the patient in Figure 7. This patient had HA filler injected
in her glabellar lines and experienced bilateral occlusion of
the central arteries, which often appears as a “v” or
diamond shape in the central glabella with impending
necrosis superiorly due the watershed nature of these 2
vessels joining together and ending in the central forehead.
This case among others'®** displays skin changes in the
central glabella, distinctly medial to the ST, which often
ascends from the medial eyebrow, signifying that the PCA
and CA, and not the ST, are responsible. Although most
publications discuss the retrograde flow of filler from the
suprobrital artery and ST to the OA as the cause of
blindness,** the authors hypothesize that the PCA and CA
are just as often implicated through direct connection with
the ST and DNA, which are branches of the OA.

Although portable ultrasound is inexpensive, safe, quick,
and noninvasive, it is prone to errors by those with less
experience (pressing too hard constricting blood flow,
unable to detect origin of artery, unable to pick up small
arteries, etc.). In addition, in clinical practice it is often too
time consuming and impractical for everyone to use during
every injection; however, for those injecting high-risk areas
such as the glabella, taking a few minutes to image those
areas could be considered. In addition, knowing that those
with a lower BMI may be more susceptible to this risk due to
less distance from the skin to the artery is also important.

The importance of the CA and PCA extends beyond
those performing cosmetic fillers to those executing fore-
head flaps. In fact, a study in 2016°° that expected the
classic paramedian flap found with ultrasound to contain

Figure 7. A 43-year-old woman with an occlusion of the central
arteries several days after filler injection.
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the ST to outperform a paramidline flap that was taken
from the midline measuring laterally 1.2 cm had surprising
results. They found that there were more arterial vessels in

this midline area as described above (PCA and CA), which

resulted in lower complications and better performance of
the flap.

Conclusion

Although Kleintjes** first coined the names paracentral
and central arteries in a publication in 2006, most
publications, textbooks, and atlases today still do not
mention them.**'37%¢ Their absence needs to be
rectified in the future as they are likely the cause of many
vascular occlusions resulting in skin necrosis or blindness
in this region. Without this information, some injectors
may feel comfortable palpating for the supratrochlear
notch and proceeding with glabellar filling medial, not
realizing there are often other important large centrally
located arteries medial to the orbital rim in most
individuals. This study revealed that most patients (26/
29) had at least 1 centrally located artery (PCA or CA) in
the subdermal plane. This knowledge may be important to
develop strategies to potentially prevent complications in
the glabellar area.
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