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Although rare, blindness following facial 
filler procedures is a devastating outcome. 
It is invariably permanent and is most com-

mon following injections in the glabella or bridge 
of the nose but may occur from remote sites such 
as the lip or opposite side of the face. It has been 
reported with all types of facial filler, with the most 
common reports following the injection of autolo-
gous fat and hyaluronic acid.1 Blindness is regularly 
associated with ophthalmoplegia, and skin changes 
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Background: Blindness following facial filler procedures, although rare, is devas-
tating, usually acute, permanent, and attributed to an ophthalmic artery embolus. 
However, blindness may be delayed for up to 2 weeks, sometimes following injec-
tion at remote sites, suggesting alternative pathways and pathogenesis.
Methods: Seeking solutions, fresh cadaver radiographic lead oxide injection, 
dissection, and histologic studies of the orbital and facial pathways of the oph-
thalmic angiosome, performed by the ophthalmic artery and vein, both iso-
lated and together, and facial artery perfusions, were combined with total body 
archival arterial and venous investigations.
Results: These revealed (1) arteriovenous connections between the ophthal-
mic artery and vein in the orbit and between vessels in the inner canthus, al-
lowing passage of large globules of lead oxide; (2) the glabella, inner canthi, 
and nasal dorsum are the most vulnerable injection sites because ophthalmic 
artery branches are anchored to the orbital rim as they exit, a plexus of large-
caliber avalvular veins drain into the orbits, and arteriovenous connections are 
present; (3) choke anastomoses between posterior and anterior ciliary vessels 
supplying the choroid and eye muscles may react with spasm to confine ter-
ritories impacted with ophthalmic artery embolus; (4) true anastomoses ex-
ist between ophthalmic and ipsilateral or contralateral facial arteries, without 
reduction in caliber, permitting unobstructed embolus from remote sites; and 
(5) ophthalmic and facial veins are avalvular, allowing reverse flow.
Conclusion: The authors’ study has shown potential arterial and venous path-
ways for filler embolus to cause blindness or visual field defects, and is sup-
ported clinically by a review of the case literature of blindness following facial 
filler injection. (Plast. Reconstr. Surg. 146: 745, 2020.)
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in the frontal, glabella, and nasal regions occur 
frequently, reflecting that the entire ophthalmic 
artery territory can be embolized (Fig. 1).1,2

In recent series, more than 50 percent of 
patients presented with cerebral signs, including 
hemiplegia, stroke, and death, indicating filler has 
gone farther to reach the cerebral circulation.1–3 
These studies identified 190 cases with outcomes 
ranging from complete vision loss in more than 
95 percent of cases to impairment of visual acuity 
or visual field defect. The blindness was perma-
nent, and of those patients where follow-up was 
recorded, ophthalmoplegia usually recovered.1–3

The blindness fell into three clinical patterns1:

Type I: Immediate visual disturbance with orbital 
pain, headache, ophthalmoplegia, and ptosis 
within minutes.

Type II: Delayed onset of visual disturbance 
between 1 and 24 hours after injection.

Type III: Late onset of blindness occurring days 
to weeks after injection.

The current hypothesis for blindness follow-
ing filler injection is inadvertent cannulation of 
a cutaneous branch of the ophthalmic artery and 
retrograde embolization of filler against arterial 
flow, where injection pressure has exceeded sys-
tole. However, blindness still occurs by uninten-
tional arterial injection outside the ophthalmic 
territory, usually through the facial artery or one 
of its branches.1 What is the explanation?

Previous work has revealed that the vascular 
supply of the skin and deep tissues, including the 
eye, is provided by a continuous network of ana-
tomical territories (angiosomes) linked together 
by anastomotic vessels4 (Figs. 1 and 2). More recent 
work by our unit has shown experimentally in vivo 
that these anastomotic vessels are not just con-
duits, but are functional and control flow between 
angiosomes.5 When a toxin is introduced into an 
artery, it initiates spasm of these anastomotic ves-
sels around the perimeter of the angiosome to 
contain the toxin within the anatomical territory 
of that vessel, and to prevent spread, provided 
that these anastomotic arteries are of reduced 
caliber (i.e., the choke vessels) (Fig. 2). However, 
if linked by vessels without reduction in caliber 
(i.e., the true anastomoses), this protective spasm 
appears to be lost, so that the toxin will pass freely 
into the adjacent angiosome territory, effectively 
joining them together as one, until it impacts in 
an artery with a choke vessel perimeter.5 This may 
occur in the second angiosome or at a remote site 
linked by a series of true anastomoses.

Recently, we used this information to explain 
why the patchy areas of necrosis seen in the face, 
following inadvertent hyaluronic acid injection 
into a branch of the facial artery, was confined by 
choke vessel spasm around the territory of that 
impacted vessel, yet in other cases, because of a 
true anastomotic freeway, injection of the nasal 
tip, for example, could produce necrosis in the 
forehead, or injection of the right upper lip could 
produce blindness in the left eye.6,7 This mecha-
nism must certainly be involved in the type I clini-
cal picture, with filler injected directly into one of 
the branches of the ophthalmic artery supplying 
the face, or one connected distally by a true anas-
tomosis (Fig. 1). However, the clinical picture, 
especially in the type III cases, suggests another 
mechanism may be involved as well and could 
involve the venous system directly or indirectly. 
This is reinforced by the rabbit ear experiment by 
Zhuang et al., where a hyaluronic acid embolus 
introduced into the artery of a skin island flap 

Fig. 1. The bilateral territories (angiosomes) of the head and 
neck illustrating connections between the (1) ophthalmic, (2) 
facial, (3) superficial temporal, and (4) maxillary angiosomes. 
Note the cutaneous perforators connected by reduced-caliber 
choke vessels (red arrows) except for a true anastomosis in the 
lower lip (black arrows).
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initially caused intense inflammation of the vessel 
wall and thrombosis and was then removed pro-
gressively by arteriovenous shunts as it migrated 
along the vessel. These hyaluronic acid globules, 
too large to pass through the capillary bed (Fig. 3), 
entered the associated vein to initiate inflamma-
tion and thrombosis once again, producing a 
combined arteriovenous picture of necrosis in 11 
of 13 flaps.8 This mixed picture is often seen clini-
cally with facial filler complications, producing 
lividity and swelling of the impacted area and may 
not appear for days.1,9–11

Recent work by Schelke et al.12,13 supports this 
mechanism. Using duplex ultrasound to iden-
tify the site of the hyaluronic acid embolus in an 
involved facial artery branch, they noted concurrent 
turbulence and dilatation in the associated vein. 
After successfully injecting hyaluronidase into and 
around the artery to dissolve the arterial embolus, 
not only was normal flow restored to the artery, but 
the abnormal nonpulsatile flow observed, suggest-
ing a vein, disappeared. This may suggest that some 
of the hyaluronic acid had been shunted across to 
the vein from the artery and was dissolved simul-
taneously by the hyaluronidase. This study aims to 
reevaluate the arterial and venous anatomy of the 
ophthalmic angiosome within the orbit and the 
face; to define the site and character of its extraor-
bital anastomoses with branches of the other terri-
tory often implicated with filler complications, the 

facial angiosome; and to investigate the possible 
existence of arteriovenous shunts that may hold the 
key to our understanding of delayed onset of blind-
ness in this devastating condition.

PATIENTS AND METHODS
To define the arterial and venous pathways to, 

from, and within the eye, 27 new fresh cadavers 
were studied. Human ethics approval was obtained 
(University of Melbourne HEAG 1340286.1)

These head and neck studies consisted of 
16 unilateral lead oxide injections of the facial 
artery: four unilateral lead oxide injections of the 
internal carotid artery; four unilateral lead oxide 
injections of the internal jugular vein; three 
unilateral lead oxide injections of the internal 
carotid artery and contralateral barium injection 
of the internal jugular vein; and one lead oxide 
injection of the midline central forehead vein 
of the forehead to illustrate connections to both 
orbits. During injection, pressure was applied on 
each side of the nose to divert flow and to simu-
late a clinical scenario.

These were combined with 10 archival total 
body arterial and 10 total body venous studies over 
the past 30 years, focusing on the head and neck 
angiosomes. Arteries had been injected through 
the femoral artery and veins through the superior 
and inferior vena cava.

Fig. 2. Lead oxide radiograph of the blood supply of the skin with a cuta-
neous perforator angiosome defined by a perimeter of reduced caliber 
choke anastomotic vessels (dashed line). They connect adjacent perfo-
rators to form a continuous network. The area has been shaded purple 
to signify how necrosis of this territory could be confined by spasm of 
these choke arteries after embolism into the main trunk of the perfora-
tor (arrow). The same phenomenon could result from a filler embolus 
impacting anywhere between the main trunk of the ophthalmic artery 
and any of its branches to produce blindness or impaired vision.
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Except for the simultaneous arterial and 
venous studies, the mixture consisted of lead 
oxide, gelatin, and warm water described by Rees 
and Taylor.14 In the combined studies, lead oxide 
was replaced with barium in the vein, which was 
colored blue to distinguish it from the orange 
lead oxide–perfused artery.

The head and neck was radiographed and dis-
sected the next day to allow the mixture to set. 
The integument was removed, noting the exit 

pathways of the vessels from the orbits, and radio-
graphed separately from the skeleton (Fig. 4).

Both orbital contents were removed subperi-
osteally, dissected, and radiographed stepwise as 
fat was removed to display the vascular supply to 
the eyeball and attached muscles (Fig. 5). Finally, 
a “cap” of sclera was removed from the front or 
top of the eyeball to display the vascular network 
of the choroid (Fig. 6).

RESULTS
Notably, in each study, the unilateral injectant 

reached both orbits. Combining the archival and 
prospective studies, the following important find-
ings were revealed.

Arterial
Within the Orbit
The ophthalmic artery entered through the 

superior orbital fissure in juxtaposition to the 
ophthalmic vein. Together, they crossed above 
the optic nerve from lateral to medial within the 
“cone” of rectus muscles. The artery branched 
into the supratrochlear, supraorbital, and exter-
nal nasal arteries, before or after emerging from 
the superomedial border of the orbit, where they 
were fixed to the periosteum.

All branches arose early from the main trunk. 
Short posterior and long anterior ciliary branches 
supplied the eyeball and ophthalmic muscles. The 
short ciliary arteries pierced the sclera adjacent to 
the optic nerve. The long ciliary arteries passed for-
ward to pierce the front of the eyeball at the point 
of attachment of the rectus and oblique muscles, 
supplying them en route, in addition to the front 
of the eyeball (Figs. 5, 7, and 8). These multiple 
short and long ciliary arteries supplied and formed 
a rich anastomotic network on the outer surface of 
the choroid along the inner surface of the sclera. 
This network consisted of individual territories 
provided by each ciliary artery, linked together 
by true or choke anastomoses (Figs. 6 and 8).  
The retinal artery arose early from the ophthalmic 
artery near the superior orbital fissure and entered 
the optic nerve at a variable point (Figs. 5 and 8). 
Other branches supplied the ethmoid air cells and 
skin of the outer canthus and connected with the 
infraorbital branch of the maxillary artery.

In the Face
Whether injected through the ophthalmic or 

the facial artery, they formed rich interconnec-
tions. Characterized by frequent true anastomo-
ses, they revealed how an injectant could reach the 
orbit from a remote site, especially (1) between the 

Fig. 3. Hematoxylin and eosin staining of (above) the auricular 
artery in the rabbit ear flap with the lumen partially obstructed 
by gray-blue hyaluronic acid (arrows) and red blood cells, with 
a massive inflammatory eosinophilic granulocyte infiltration 
seen in the muscular wall of the artery and (below) two large 
veins containing hyaluronic acid globules and inflammation of 
their vessel walls. Note the size of these globules when com-
pared with that of a red blood cell, which in turn correlates to 
the lumen of a capillary, suggesting that the hyaluronic acid 
embolus has bypassed the capillary bed by means of sizable 
arteriovenous shunts. (Used with permission from Zhuang Y, 
Yang M, Liu C. An islanded rabbit auricular skin flap model of 
hyaluronic acid injection-induced embolism. Aesthetic Plast 
Surg. 2016;40:421–427.)
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terminal (angular) branch of the facial artery and 
external nasal or supratrochlear branches of the 
ophthalmic artery; (2) between branches of each 
ophthalmic artery across the bridge of the nose;  (3) 

between opposite facial arteries, especially in the 
lips and across the nose at its tip and near the nasal 
spine; or (4) directly via the infraorbital branch of 
the maxillary artery in the cheek. (Figs. 1 and 4).

Fig. 4. Radiographic studies of (above, left) unilateral right facial artery (large arrow); (above, right) early left ophthalmic artery (red 
dot); (below, left) early right ophthalmic vein; and (below, right) late combined ophthalmic artery and vein injections. The arteries 
in the images on the right are perfused through a unilateral internal carotid artery, and the veins in the images shown below are 
perfused through a single internal jugular vein. Note that (above, left) the true anastomotic pathways reach the left orbit through 
the contralateral or ipsilateral facial arteries and their branches, especially in the lips and nose (arrows) and the left (shaded) and 
right (dotted) supratrochlear territories, each defined by a perimeter of choke vessels. (Above, right) The same pathway of true 
anastomoses in reverse from the left ophthalmic artery to the right facial artery and the territory of the supratrochlear artery again 
defined by choke anastomotic vessels is shown. (Below, left) The lead oxide has emerged from the right ophthalmic vein (asterisk) 
and traveled in the avalvular pathway to the glabella plexus, both facial veins, and the midline forehead vein. (Below, right) The 
variable relationship of the arteries (highlighted in red) and veins of the face is shown, including the cranial direction of the venous 
drainage of the nose (blue arrows) and the bilateral filling defects in the veins (black arrows) caused by arteriovenous shunts in the 
inner canthus of this second combined study where lead oxide has flowed from the artery into the veins. Compare with Figure 9.
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Venous
In the Orbit
The venous drainage paralleled the arterial 

supply with a large, superior ophthalmic vein 
dominating the picture in all prospective stud-
ies (Fig. 5, above). A parallel venous network of 
ciliary veins accompanied the arterial plexus on 
the outside of the choroid, revealing an avalvular 
pathway to the ophthalmic vein, both reached by 
retrograde injection of the internal jugular vein 
(Fig. 6).

In our single central vein of the forehead injec-
tion of just 20 ml of lead oxide, it was diverted to 
both orbits by pressure on the cheeks and reached 
the cavernous sinus and a dural vein. [See Figure, 
Supplemental Digital Content 1, which shows lead 
oxide that has reached the orbit, cavernous sinus, 
and the middle meningeal sinus (highlighted orange) 
through a forehead injection of the midline fore-
head vein after pressure was applied on either side of 
the nose to divert flow to the orbit. The eyeball has 
been removed, http://links.lww.com/PRS/E177.]

Fig. 5. Radiographic studies showing (above, left) the large superior and smaller inferior ophthalmic veins draining to the cavernous 
sinus (arrows); (above, right) the venous drainage of the eyeball and muscles (detached posteriorly) from the long and short ciliary 
veins to the ophthalmic vein; and (below, left) the arterial supply from the ophthalmic artery to the eyeball and attached muscles. 
All muscles have been removed for clarity, except the superior rectus (detached posteriorly) and the inferior rectus (detached 
anteriorly) (arrows). (Below, right) The blood supply to the eyeball, muscles, and optic nerve from the retinal artery (large red arrow), 
short posterior ciliary arteries piercing the eyeball beside the optic nerve (arrows), the long anterior ciliary arteries supplying the 
ophthalmic muscles and the eyeball at their attachment anteriorly (black arrow), and the choke anastomosis between these ciliary 
arteries in the choroid between the small red arrows are shown. (Above, right, and below, left) Artery forceps are attached to the 
optic nerve, and choke arteries and veins in the muscles are highlighted with red arrows.

http://links.lww.com/PRS/E177
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In the Face
The majority of the veins of the face were 

avalvular, revealed by complete retrograde filling 
regardless of injection site. The most important 
finding was the presence of a large midline or 
paramidline central forehead vein in nine of 10 

archival and in all prospective studies that traveled 
down the forehead to form a rich plexus of veins in 
the glabella region (Fig. 4, below). From this plexus 
emerged (1) a large connecting vein to each orbit 
that entered the inner canthus and became con-
tinuous with the large superior ophthalmic vein 

Fig. 6. Dissections showing superior aspect of the choroidal blood supply with cap of sclera removed (left). (Right) In another 
study, the venous drainage of blue barium-filled avalvular ciliary veins that parallel the arteries and have filled retrogradely from 
the internal jugular and ophthalmic veins revealing their avalvular pathway is shown. Note (left) the territorial pattern of the short 
ciliary arteries in this study (numbered), entering the choroid near the optic disk; the long ciliary branches entering at the muscle 
attachments (large arrow); and their anastomotic interconnections (white arrows). The pupil and optic nerve are located (arrows).

Fig. 7. Dissection showing arteriovenous shunts in our first combined arterial and venous study where orange lead 
oxide in the artery has entered the blue barium-filled veins. (Left) Eyeball, optic nerve (large black arrow) with some 
of the ophthalmic muscles detached posteriorly, and the shunt (1) highlighted between the ophthalmic artery and 
vein. Labeled also are the (2) short ciliary, (3) long ciliary, and (4) supratrochlear arteries. (Right) Close-up view of this 
study showing the ophthalmic artery and vein crossing the optic nerve (large arrow) in juxtaposition. The vein con-
tains lead oxide globules, some escaping through a branch, that have reached there through arteriovenous shunts 
(small arrows).
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(Fig. 5, above); and (2) a large facial vein on each 
side, initially related to the facial artery at the 
inner canthus, which traveled separately near the 
nasolabial fold and then rejoined the artery at the 

lower border of the mandible to pierce the deep 
fascia together (Fig. 4, below, right). [See Figure, 
Supplemental Digital Content 2, which shows (left) 
current and (right) archival studies showing over-
flow of arterial injections through arteriovenous 
shunts into veins of the glabella and face. (Left) 
Radiograph of our first combined arteriovenous 
study where the barium in the veins was too weak 
to register, but allowed the shunted lead oxide 
(black arrows) to be seen in the veins (blue arrows) 
in what is essentially an arterial study. (Right) Lead 
oxide has reached the veins colored blue through 
an archival total body artery-only injection. Note 
the interconnecting venous network in the gla-
bella region and the separate pathways of the 
facial artery and vein in the nasolabial fold, http://
links.lww.com/PRS/E178.]

Notably, venous drainage of the nose was 
directed upward from the nasal tip toward the 
root of the nose joining the rich plexus of veins in 
the glabellar region.In our archival studies,15 this 
was one of the few sites where valves were found 
directing flow toward this destination (Fig. 4, 
below, right).

Potential Arteriovenous Shunting
This pathway was demonstrated in archival 

and all prospective combined arterial and venous 
studies7,15 (Figs. 7 and 9). In our first combined 
study, amazingly, we found large globules of lead 
oxide from the artery (1) in the blue-stained 
superior ophthalmic vein beside the ophthalmic 
artery on both sides, close to the superior orbital 
fissure (Fig. 7); and (2) in the facial veins com-
mencing near the inner canthus and traveling 
down the face. In the radiographic study of this 

Fig. 8. Schematic diagram showing the right ophthalmic artery 
viewed from above, with its branches to the face, the eyeball, 
some of the muscles, the anastomosis in the choroid between 
the long anterior and short posterior ciliary arteries, and the pos-
sible site of an arteriovenous (A-V) shunt. Potential sites, depend-
ing on the embolus size, that could produce (A and B) acute 
blindness, (C) delayed blindness, or (D and E) a visual field defect 
are indicated. Dotted line suggests choke vessel spasm and the 
ciliary territory that could be involved from the embolus D.

Fig. 9. (Left) Deep surface of the second combined arteriovenous study revealing the bilateral sites of arteriovenous shunts (arrows) 
with the right side of the figure enlarged, (right) which demonstrates large globules of orange lead oxide that have filled through 
a 0.5-mm arteriovenous shunt (black arrow) into the blue barium-filled facial vein and its metal clipped branch to the orbit (yellow 
arrows). Compare with Figure 4, below, right.

http://links.lww.com/PRS/E178
http://links.lww.com/PRS/E178


Copyright © 2020 American Society of Plastic Surgeons. Unauthorized reproduction of this article is prohibited. 

Volume 146, Number 4 • Blindness and Cosmetic Facial Fillers 

753

subject, our barium concentrate was too weak to 
register and therefore did not mask this result. In 
the second study, not only did we find arteriove-
nous connections in the orbit and face, we found 
at least one connecting vessel 0.5 mm in diameter 
on each side in the inner canthus and nasolabial 
groove (Fig. 9) and another 0.3-mm-diameter 
shunt in the right orbit between the ophthalmic 
vessels. [See Figure, Supplemental Digital Con-
tent 3, which shows (left) a 0.3-mm arteriovenous 
shunt (arrow) that has diverted orange lead oxide 
from the artery and partially filled the blue oph-
thalmic vein (arrow) in our second combined arte-
riovenous study, and (right) the orange clumps of 
lead oxide (arrows) along the entire length of the 
ophthalmic vein that has extended to the glabella 
plexus, shunted from the adjacent ophthalmic 
artery in our third combined arteriovenous study 
(arrows). The optic nerve and pupil are high-
lighted (arrows), http://links.lww.com/PRS/E179.]

A third study was undertaken with a similar 
result involving the glabella plexus and ophthal-
mic vessels of the right orbit. It is noteworthy that 
arteriovenous connections are appearing in our 
studies where major arteries and veins are in jux-
taposition (1) near the apex of the orbit, (2) in 
the glabella and inner canthal region of the face, 
and (3) elsewhere in the body.7

DISCUSSION
There are many questions. Why is the glabella 

region most commonly implicated and why can 
injection in virtually any area of the face produce 
blindness? Why does it occur literally at the end 
of the needle yet be delayed for hours, days, or 
weeks? Why are most totally blind yet some have 
only a visual field defect?

Our studies reveal the glabella and inner 
canthal region to be a vascular “bag of worms” 
offering easy targets for inadvertent filler injec-
tion, because the ophthalmic artery branches are 
concentrated and fixed to the orbital margins, 
making them vulnerable; there is a plexus of 
large-caliber, easily injected avalvular veins con-
nected to both orbits that permit flow in any direc-
tion; there are arteriovenous connections joining 
these systems; and this is a common site for true 
anastomoses between the ophthalmic artery and 
angular branch of the facial artery. This last anas-
tomotic connection, combined with the frequent 
true anastomotic freeways identified between ipsi-
lateral and contralateral ophthalmic and facial 
artery angiosomes, explains the arterial pathway 
for embolic impaction from a remote site (Figs. 4 
and 10).

The following scenarios provide plausible 
explanations, based on our anatomical findings, to 
explain the variable clinical presentations of visual 
involvement. The acute blindness in type I, associ-
ated with severe eyeball pain, must be attributable 
to impaction of the embolus and inflammation 
of the wall of the main trunk of the ophthalmic 
artery with associated spasm of the choke vessels 
around the perimeter of its anatomical territory 
within the orbit and in the face.5,6 This must be so 
because, if it were just a mechanical blockage of 
the main artery, there would be inflow of blood 
through these anastomotic vessels to rescue the 
impacted territory as shown in Figure 2.

In the face, vascular spasm of the ophthal-
mic branches produces pain, blanching, and late 
necrotic skin changes in the forehead, glabella, 
and nose6,11 (Figs. 1, above, left, and 4, above, right). 
In the orbit, the embolus impacts on the retinal 

Fig. 10. Diagram depicting potential pathways for the filler 
embolus (shaded black) to reach the ophthalmic artery, eye-
ball, and cerebral circulation through (A) one of its cutaneous 
branches, in this case the supraorbital; (B) a remote site con-
nected by true anastomoses, shown here through the facial 
artery and the connection between its angular branch and the 
external nasal branch of the ophthalmic artery; and (C) possibly 
through an arteriovenous shunt in the glabella region (D) or in 
the orbit between the ophthalmic artery and vein (E).

http://links.lww.com/PRS/E179
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artery and the choke vessels connecting the short 
and long ciliary arteries that supply the choroid, 
the eyeball muscles, and their nerve supply (Figs. 5,  
6, and 8). This produces immediate blindness and 
ophthalmoplegia. If the bolus is large, especially 
fat, it is propelled farther against systolic pressure 
into the cerebral circulation through the circle of 
Willis to produce similar consequences ranging 
from headache to hemiplegia.16

This arterial spasm then initiates the protec-
tive mechanism of arteriovenous shunting that 
we have demonstrated in the orbit and face, sim-
ilar to that seen in the rabbit ear experiment by 
Zhuang et al.8 The embolus is then removed by 
means of shunts between the ophthalmic artery 
and vein, or between their branches, to escape 
into the cavernous sinus and beyond. However, 
this takes time. Because of the ischemic time of 
the retina of minutes, versus hours for muscle 
and nerve, it is too slow to prevent blindness, 
whereas in most cases, the ophthalmoplegia 
recovers as the embolus is dispersed and the 
spasm abates.17

Alternatively, if the embolic bolus or particle 
size is smaller or breaks down to produce mul-
tiple emboli, especially hyaluronic acid, having 
reached the main trunk of the ophthalmic artery 
retrograde near the apex of the orbit, the hyal-
uronic acid is then flushed antegrade into one 
or more of its branches as the injection pressure 
is relaxed. This produces variable patterns of 
embolic obstruction, spasm, and visual impair-
ment, depending on whether or not the retinal 
artery is compromised and whether some or all of 
the segmented areas of the choroidal circulation, 
interconnected by either choke or true anastomo-
ses, are involved (Figs. 6 and 8).

The delayed blindness is harder to explain 
and could involve progressive migration of the 
embolus.8 Functionally, the retina has two sepa-
rate circulations. The outer layer of photorecep-
tors in the retina is supplied by the high-volume, 
partially regulated choroidal circulation of ciliary 
arteries, and the inner layer of nerve cells is sup-
plied by the lower volume, tightly regulated reti-
nal circulation.18 Obstruction of either produces 
field defects or total blindness. Unfortunately, few 
reports include fundal and angiographic stud-
ies of the retina. Some2,17,19 do, and the largest is 
the Korean series of 44 cases.2 Except for 14 with 
visual field defects, there was either immediate 
blindness caused by retinal artery occlusion, or 
severe visual disturbance caused by ciliary artery 
involvement that progressed over hours or days 
to no light perception. In these delayed cases, 

there was early edema of the retina with severe 
choroidal ischemia on funduscopy and progres-
sive thickening of the retina and choroid with 
leakage of fluorescein19 on angiography. This sug-
gests a combined arterial and venous pattern of 
ischemia similar to that observed in the skin with 
hyaluronic acid filler complications,6,10–12,19 and in 
the rabbit ear experiment.8

The other pathway involving the venous 
return could result from injecting the supratroch-
lear or glabella plexus of large thin-walled veins, 
easier to penetrate than an artery. Especially with 
raised orbital venous pressure and distended aval-
vular facial veins, the embolus could have been 
diverted into the ophthalmic artery through the 
extraorbital or intraorbital arteriovenous connec-
tions that we have demonstrated. This raised pres-
sure could have resulted from the patient holding 
their breath, from laying the patient flat, or from 
steadying the head with fingers either side of the 
nose (e.g., while injecting a large bolus to aug-
ment the nasal bridge), thereby diverting the flow 
as demonstrated in our injection of the central 
forehead vein (see Figure, Supplemental Digital 
Content 1, http://links.lww.com/PRS/E177).

It is noteworthy that these arteriovenous con-
nections were seen only in our combined arterio-
venous cadaver studies when both the artery and 
vein were distended with the injectant. This sug-
gests that if indeed these arteriovenous connec-
tions become active clinical shunts, factors leading 
to raised venous pressure should be avoided when 
injecting facial fillers or, alternatively, used to 
access the ophthalmic artery with hyaluronidase 
to dissolve the embolus.

Finally, on a purely speculative note, if intra-
orbital spasm of the ophthalmic artery does 
indeed occur in response to intraarterial emboli 
and produces total blindness, perhaps an anti-
spasmodic could be administered immediately 
to allow the embolus to migrate farther into a 
side branch, possibly to produce a smaller field 
defect rather than total blindness, not unlike 
sublingual trinitrin used to relieve the arterial 
spasm of angina pectoris, or verapamil used by 
our radiology department to relieve catheter-
induced arterial spasm complicating endovascu-
lar angiography.

Obviously, this would require preliminary stud-
ies, perhaps in the rabbit model used already.20,21 
Because in every case of acute total blindness that 
occurred within minutes of impaction of the filler 
embolus, no case ever recovered spontaneously,1,3 
it would seem that there would be nothing to lose, 
and perhaps something to gain with such a study.

http://links.lww.com/PRS/E177
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CONCLUSIONS
We have demonstrated anatomically the vul-

nerable sites from where a filler injection could 
arise and then impact and cause ischaemia that 
may lead to spasm of the choke anastomoses that 
define the ophthalmic artery territories to pro-
duce field defects or total blindness, either (1) 
directly through its cutaneous branches, (2) indi-
rectly through true anastomoses from a remote 
site, or (3) potentially through arteriovenous con-
nections revealed in the glabellar region and orbit. 
We have shown also an avalvular venous pathway 
to the retina that may be implicated, especially 
with delayed presentation of visual involvement.
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Blepharoplasty is the fifth most common oper-
ation performed by plastic surgeons in the 
United States. For those aged 65 years and 

older, it is the most common procedure, reflect-
ing how aging affects the delicate structures of 
the eyelid.1 Despite how common this procedure 
is, few studies have examined the relationship 
between eyelid proportions and attractiveness.2–6

Youthful upper eyelids have a smooth upper 
lid fold that increases in height from medial to 
lateral, with a well-defined pretarsal space that is 

symmetric along its length.7,8 An attractive upper 
eyelid has a distinctive volume distribution that is 
subtle and flatter medially and fuller laterally, cre-
ating a convex surface that blends seamlessly with 
the lateral brow fat.9 Recent work by our group 
has examined the upper lid fold–to–pretarsal 
space ratio in attractive Caucasian female mod-
els and found that the ratio averages 1.8 at the 
medial limbus and increases to a maximum of 3.0 
at the lateral limbus.10 With aging, fat content in 
the upper lid can increase or decrease, leading to 
either localized bulges or a hollowed appearance 
of the upper lid sulcus and lateral brow, respec-
tively.11–13 In addition, downward displacement of 
the superficial musculoaponeurotic system and 
upper lid fold skin may contribute to lid hood-
ing.14 Ultimately, the youthful ratio of the upper 
lid fold to pretarsal space is altered or obscured, 
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leading to an aged and less cosmetically appeal-
ing eyelid. The goal of upper blepharoplasty is to 
restore the ideal upper lid fold–to–pretarsal space 
proportions, and to recreate youthful convexity of 
the upper lid fold.13 As such, upper blepharoplasty 
has evolved over the years to a “volume-conserv-
ing” operation, preserving and redraping tissue to 
recreate ideal proportions.12–16 However, the pro-
cedure remains reductive in nature, as the core 
principle of the operation relies on skin excision.

It has been our experience that there is a group 
of patients presenting for upper blepharoplasty 
who have a complete pretarsal show preopera-
tively. We hypothesize, based on the aforemen-
tioned topographic principles, that these patients 
will have worse cosmetic outcomes, as they are 
at risk of having unfavorable upper lid aesthetic 
ratios with conventional skin excision techniques. 
The purpose of this study was to compare upper 
blepharoplasty cosmetic outcomes as they relate 
to their aesthetic topographic proportions.

PATIENTS AND METHODS
This study was a retrospective review of patients 

who underwent upper or four-lid blepharoplasty 
performed at our institution by eight indepen-
dent surgeons from 1997 to 2017. Exclusion cri-
teria included Asian ethnicity, ptosis (marginal 
reflex distance-1 <2 mm) without repair, missing 
preoperative or postoperative photographs, poor 
image quality, patient expression, and postopera-
tive photographs that were taken sooner than 2 
months or more than 2 years postoperatively. 
Information regarding patient demographics, age 
at surgery, surgery performed (upper versus four-
lid), surgery details (including resection of skin 
and muscle, fat grafting, ptosis repair, and concur-
rent brow lift), revisions, and complications were 
recorded.

Photographs were standardized using Adobe 
Illustrator (Adobe Systems, Inc., San Jose, Calif.) 
to an iris diameter of 11.5 mm.17 Each eye was ana-
lyzed independently. Curves were drawn along the 
lash line, lid crease, and brow line and connected 
with vertical lines drawn at five points along the 
eye: (1) punctum, (2) medial limbus, (3) mid-
pupil, (4) lateral limbus, and (5) lateral canthus 
(Fig. 1). The distance from lash line to lid crease 
(pretarsal space) and lid crease to inferior brow 
margin (upper lid fold) were recorded for each 
of the five locations, and the ratio of the upper 
lid fold to the pretarsal space was calculated. Mar-
ginal reflex distance-1 was measured as the dis-
tance from the center of the pupil to the upper 

lid margin. Ptosis was defined as a marginal reflex 
distance-1 less than 2 mm to the upper lid mar-
gin. Brow peak distance from the lateral canthus 
and brow curve favorability were also recorded 
(Fig. 2). Patients were classified into one of three 
groups based on pretarsal segments: (1) no pret-
arsal show, (2) partial pretarsal show (at least two 
of five points), or (3) complete pretarsal show at 
all five points (Fig. 3). Preoperative and postop-
erative image periorbital areas were cropped, ran-
domized, and rated by four male plastic surgeons 
on a scale from 1 to 5, with 5 representing most 
attractive. Raters were asked to base their ratings 
solely on the upper eyelid–brow unit, and ratings 
were performed in a snap-judgment fashion with-
out spending too much time per eye. Raters were 
given a sample of images for each score (1 to 5) to 
give them an idea of the aesthetic range. Four to 
6 weeks later, raters repeated ratings on 40 of the 
initial images to assess intrarater reliability.

Data were analyzed using IBM SPSS (IBM 
Corp., Armonk, N.Y.). The independent samples 
t test was used to compare continuous variables 
between two groups. One-way analysis of vari-
ance with post hoc Tukey analysis was used for 
comparing continuous variables between three 
or more groups. Intraclass correlation with a 
two-way random model assessing consistency was 

AQ4

F1

F2

F3

Fig. 1. Image analysis was completed using Adobe Illustrator. 
Photographs were cropped and standardized to an iris diameter 
of 11.5 mm. Curves were drawn along the lash line, lid crease, 
and inferior brow margin. Vertical lines were drawn connecting 
these curves at the punctum, medial limbus, midpupil, lateral 
limbus, and lateral canthus. Pretarsal and upper lid fold heights 
were recorded.
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used to calculate interrater reliability. Intraclass 
correlation with a two-way mixed model assessing 
absolute agreement was used to calculate intra-
rater reliability. Chi-square tests were used for 
comparisons of two categorical variables. Pear-
son r was used to assess correlation between two 
continuous variables. Alpha was set to 0.05 for all 
statistical tests.

RESULTS
Demographics

Three hundred sixteen patients were included, 
274 women (87 percent) (Table 1) and 42 men 

(13 percent) (Table 2), with a mean age of 55 
years (range, 25 to 81 years). One hundred thirty-
two (42 percent) underwent upper blepharoplasty 
and 184 (58 percent) underwent four-lid blepha-
roplasty. Group 1 (i.e., no pretarsal show) included 
101 eyes (16 percent), group 2 (i.e., partial pret-
arsal show) included 159 eyes (25 percent), and 
group 3 (i.e., complete pretarsal show) included 
372 eyes (59 percent). The majority of women 
presented with complete pretarsal show (63 per-
cent), whereas most of the men presented with 
partial show (43 percent). Women with complete 
pretarsal show were significantly younger (n = 55)  
than those with no show (n = 58) (p < 0.01); men T1

Fig. 2. Favorable brows were determined by marking the inferior brow margin at the lateral orbital rim 
and the medial canthus. If the lateral orbital rim point was higher than the medial canthus point, the brow 
was deemed “favorable” (i.e., downsloping medial brow). If the opposite was true, the brow was deemed 
“unfavorable.”

Fig. 3. (Left) No pretarsal show; (center) partial pretarsal show; (right) complete pretarsal show.

T2
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with complete pretarsal show were significantly 
younger (n = 52) than those with both partial  
(n = 60) and no show (n = 61) (p < 0.05). The most 
common excision type was both skin and muscle 
(68 percent). Fat grafting was performed in 24 
eyes (4 percent), and fat repositioning was per-
formed in six (1 percent). Ptosis repair was per-
formed in 10 percent of patients.

Aesthetic Score
Mean aesthetic score for all eyes increased 

from 1.74 preoperatively to 2.34 postoperatively 
(p < 0.001). Women in group 3 had higher preop-
erative scores (1.9) compared to group 2 (1.67) 
and group 1 (1.47) but had a significantly lower 
increase in score postoperatively (0.4) compared to 
the other two groups (0.93 and 0.76, respectively)  
(p < 0.001). Postoperative scores did not differ 
significantly between groups (p = 0.51). Men 
in group 3 had higher preoperative and post-
operative scores (1.91 and 2.52, respectively) 
compared to group 2 (1.34 and 2.16, respec-
tively) and group 1 (0.96 and 2.1, respectively) 
(p < 0.05), but also had a significantly lower 
increase in score postoperatively (0.6) com-
pared to the other two groups (0.82 and 1.13, 
respectively) (p < 0.01). In addition, for women, 
group 3 had a significantly higher number 
of patients who experienced no change or a 
decrease in cosmetic score from preoperatively to 

postoperatively (24 percent) compared to group 
2 (8 percent) or group 1 (6 percent) (p < 0.001).  
There were no significant differences found for 
men (p = 0.3). In group 3, patients who under-
went fat grafting had higher postoperative scores 
(2.47) compared with those who did not (2.31) 
(p = 0.56), and greater increases in aesthetic 
score (0.48 versus 0.39; p = 0.47); however, these 
changes were not significant.

Ptosis Repair
Ten percent of women underwent ptosis 

repair, with a significantly higher percentage 
in group 3 (12 percent) compared to group 2 
(7 percent) and group 1 (4 percent) (p < 0.05). 
Seventeen percent of men had ptosis repair, but 
the rates were not significantly different between 
groups (p = 0.1). For those who did not have pto-
sis repair, preoperative marginal reflex distance-1 
values were significantly less for women in group 
3 (3.51 mm) compared to group 2 (3.75 mm)  
(p = 0.04) but did not differ significantly between 
the three groups for men (p = 0.54). In group 3, 
preoperative and postoperative scores were sig-
nificantly lower for those who underwent ptosis 
repair (1.52 and 1.98, respectively) compared to 
those who did not (1.97 and 2.36, respectively)  
(p < 0.001), but the change in aesthetic score was 
not significantly different (0.45 and 0.40, respec-
tively) (p = 0.46).

Table 1. Female Characteristics

 Group 1 (%) Group 2 (%) Group 3 (%) p

No. 82 (15) 121 (22) 341 (63)  
Age, yr 58 55 55 0.007
Ptosis repair 6 (7.3) 5 (4.1) 41 (12) 0.03
Preoperative MRD1 in those without ptosis repair 3.67 3.75 3.51 0.039
Favorable brows 29 (48.3) 43 (40.2) 129 (41.1) 0.54
Brow lift 26 (31) 56 (46) 124 (36) 0.078
Preoperative aesthetic score 1.47 1.67 1.9 <0.001
Postoperative aesthetic score 2.4 2.39 2.32 0.508
Change in aesthetic score 0.93 0.76 0.4 <0.001
No change or decrease aesthetic score 5 (6.1) 10 (8.3) 80 (23.5) <0.001
MRD1, marginal reflex distance-1.

Table 2. Male Characteristics

 Group 1 (%) Group 2 (%) Group 3 (%) p

No. 17 (20) 36 (43) 31 (37)  
Age, yr 61 60 52 <0.05
Ptosis repair 5 (29.4) 7 (19.4) 2 (6.5) 0.104
Preoperative MRD1 in those without ptosis repair 3.46 3.40 3.18 0.537
Brow lift 4 (24) 11 (31) 9 (29) 0.867
Preoperative aesthetic score 0.96 1.34 1.91 <0.001
Postoperative aesthetic score 2.1 2.16 2.52 <0.05
Change in aesthetic score 1.13 0.82 0.6 <0.01
No change or decrease aesthetic score 0 (0) 3 (8.3) 4 (12.9) 0.302
MRD1, marginal reflex distance-1.
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Brow Shape
Thirty-eight percent of patients presented 

with favorable brow aesthetics. Eyes with a preop-
erative favorable brow had higher preoperative 
and postoperative cosmetic ratings (1.9 and 2.46, 
respectively) than those with an unfavorable brow 
(1.7 and 2.28, respectively) (p < 0.05). Patients 
with unfavorable brows who underwent brow 
lift had significantly higher postoperative scores 
(2.37) than those who did not (2.23) (p < 0.05). 
The percentage of patients with favorable brow 
aesthetics did not differ significantly between the 
three groups for women or men.

Pretarsal Height and Upper Lid Fold–to–
Pretarsal Space Ratios

There were no significant differences in the 
ratios of upper lid fold to pretarsal space found 
between those rated as less attractive (≤2) and 
more attractive (≥3). However, among women 
with complete pretarsal show (group 3), a signifi-
cantly greater pretarsal height was seen at all five 
points among those who were rated less attractive 
(≤2) compared to those rated more attractive (≥3) 
(p < 0.001). Those with midpupil pretarsal heights 
greater than 4 mm had a significantly lower post-
operative aesthetic score (1.95) compared with 
those less than or equal to 4 mm (2.50) (p < 0.001) 
(Fig. 4). In addition, a moderate negative correla-
tion was observed between aesthetic score and pre-
tarsal height at all five points across the eyelid for 
women with complete show (r = −0.33, r = −0.43, 
r = −0.45, r = −0.40, and r = −0.30, respectively) 
(p < 0.001) (Fig. 5). Finally, those rated as more 
attractive (≥3) in group 3 had a significantly lower 
standard deviation between means of the pretar-
sal heights at all five points (0.60) compared with 
those rated less attractive (≤2) (0.75) (p < 0.05).

DISCUSSION
The goal of upper blepharoplasty is to restore 

the ideal aesthetic upper eyelid topographic pro-
portions.10,13,18 It appears logical that conventional 
techniques should more easily achieve this goal 
in patients presenting with no or partial pretar-
sal show (groups 1 and 2) (Fig. 6). Skin excision 
unveils the crease and the obscured pretarsal 
space, resulting in improvement in proportions 
and aesthetics. Our study questioned whether this 
improvement is achieved in patients who already 
have a visible crease and complete pretarsal show 
(group 3), and whether skin excision alone would 
result in a detrimental increase in the pretarsal 
height. Our study cohort of 316 patients consisted 

of all comers who presented for upper blepharo-
plasty to eight different plastic surgeons over a 
20-year period, who mostly performed excisional 
procedures with or without a brow lift. Therefore, 
we believe that our sample is representative of 
the range of aesthetic pathologic conditions com-
monly encountered by plastic surgeons. The rea-
son why we chose to separate the partial show and 
no-show groups is that their upper lid morphol-
ogy has implications on surgical planning and 
may ultimately affect cosmetic outcomes (Fig. 6).

To our surprise, most women who presented 
for upper blepharoplasty already had complete 
pretarsal show. Even after excluding patients 
with ptosis, more than 50 percent still had com-
plete show. This group of patients (group 3) 
had a significantly higher preoperative aesthetic 
score compared with the two other groups. This 
is explained by the fact that the visibility of the 
crease and pretarsal space has a positive impact 
on our perception of attractiveness.10,19,20 As we 
predicted, however, they had the least change in 
their aesthetic score postoperatively, and almost 
one-fourth had no change or a decrease in post-
operative scores. On further analysis, it seems 
likely that the perception of attractiveness is nega-
tively impacted when the pretarsal height reaches 
or exceeds 4 mm. The change in ratios was not dif-
ferent between groups; this is explained by the fact 
that the upper lid fold–to–pretarsal space ratio is 
expected to decrease in all groups postoperatively.

Our study suggests that there are different 
aging patterns in the upper lid and periorbital 
areas.18,21 All patients present with dermatochala-
sis and complain of excess skin, and therefore it 
is intuitive for the treating surgeon to excise the 
skin fold to accomplish the patient’s goals. How-
ever, depending on the aging pattern, skin excision 
alone without taking into consideration the exist-
ing upper lid proportions and shape of the three 
arcs (i.e., lid margin, crease, and inferior border of 
the brow)10 may negatively impact the cosmetic out-
come. Groups 1 and 2 consist of patients who may 
complain of visual field obstruction, as the upper 
lid fold skin hangs over the lid margin. In group 
3, in contrast, the excess skin just sits over the lid 
and creates a fold. We believe the reason why this 
occurs is likely related to two factors. First, failure to 
diagnose mild ptosis likely results in a lower lid mar-
gin, increased pretarsal show, and a localized skin 
fold that does not hang over the lash line.18,21 Sec-
ond, there may be an element of volume depletion 
in the orbital fat that similarly results in a hollowed 
sulcus and a recessed space where the skin can 
accumulate.12,21 As a result, to excise the excess skin 
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in group 3 while maintaining or improving upper 
lid aesthetic proportions, skin excision should be 
combined with ptosis repair22,23 and/or fat graft-
ing9,12,24,25 or transposition16,26–28 as deemed neces-
sary, as they are both major contributing causes to 

the presenting morphology in this group. Perhaps 
this is why patients in group 3 presented at a sig-
nificantly younger age than those in the other two 
groups, as their genetic predisposition to mild pto-
sis and decreased periorbital volume may have put 

Fig. 4. (Above) Example of a 39-year-old woman with complete pretarsal show (PS) treated with only skin/muscle 
excision. Postoperative photograph at 4 months shows that pretarsal height increased beyond 4 mm and thus led to 
almost no improvement in aesthetic score. (Center) Another example of a group 3 patient, 40 years old, treated with 
skin/muscle excision. Postoperative photograph at 6 months shows pretarsal height greater than 4 mm, leading to a 
reduction in aesthetic score. (Below) Example of a 53-year-old woman with complete show treated with fat grafting to 
both upper lids and conservative skin excision. Follow-up at 1 year shows a decrease in pretarsal show and significant 
improvement in aesthetic score.
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Fig. 5. Graph representing the pretarsal height measured at the midpupil versus aesthetic score in 
patients with complete pretarsal show (group 3). The graph demonstrates that as pretarsal height 
increases, aesthetic score decreases. Pearson r of −0.44 (p < 0.001) demonstrates a significant moderate 
negative correlation between these two variables.

Fig. 6. (Above, left) Example of a 35-year-old woman with medial show (group 2) who was treated with skin/
muscle excision and temporal brow lift. (Above, right) Three-month results. (Below, left) Example of a 70-year-old 
woman with no pretarsal show (group 1) treated with skin/muscle excision and internal browpexy. (Below, right) 
Three-month results.
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them at risk for localized skin fold formation in the 
upper lid. Our subgroup analysis of group 3 showed 
improvement in aesthetic scores with fat grafting 
that did not reach statistical significance, likely 
because of the small number of patients who under-
went fat grafting. Patients who underwent ptosis 
repair did not have a significant change in aesthetic 
scores compared to the ones who did not; however, 
those patients had severe ptosis to begin with, and 
it is difficult to draw conclusions from comparing 
them to other patients in group 3 who probably had 
mild ptosis and did not undergo repair.

Measurements of the marginal reflex dis-
tance-1 showed lower means in group 3, which is 
in line with our hypothesis. Those measurements 
may not reflect the real marginal reflex distance-1, 
because patients with mild ptosis could have been 
compensating with gentle brow elevation and 
therefore adjusting their real marginal reflex dis-
tance-1 value. It is not surprising that men pre-
sented with slightly different aesthetic morphology 
than women. The majority fell under groups 2 and 
1, respectively. This could be explained by the fact 
that men who present for upper blepharoplasty 
generally have heavy, ptotic brows.29 This is evident 
by the uniform short vertical distance of the upper 
lid fold seen in this patient population. More stud-
ies are needed to further analyze the upper eyelid–
brow unit in men to get a better understanding of 
the best surgical approach. Brow shape played an 
important role in cosmetic outcomes in women, 
and this is in agreement with previous publications 
analyzing the ideal brow shape.10,29–32 Despite that, 
significantly fewer men underwent concomitant 
brow elevation, although they are the group who 
could potentially benefit the most from this proce-
dure to improve their aesthetic proportions.

Based on our results, it is clear that upper 
blepharoplasty has to be rethought as a proce-
dure, taking into consideration the impact of pre-
operative pretarsal show. It is no longer solely a 
skin excision operation, and more thought has to 
be put into understanding the patient’s present-
ing features, the aging pattern, and surgical plan-
ning. We reintroduce questions that Fagien asked 
almost two decades ago: What should the surgeon 
strive for to achieve the best aesthetic results? 
What is the justification for any given approach?18 
We propose that upper blepharoplasty should be 
approached as upper eyelid and periorbital reju-
venation and should incorporate other previously 
tested treatment modalities, when indicated, such 
as Müllerectomy22,33,34 to adjust the upper lid ten-
sion, fat repositioning,16,26–28 fat grafting,9,12,24,25 and 
temporal brow lift.35–38 It is our belief that a greater 

emphasis has to be placed on the adjunct proce-
dures in residency training so that future plastic 
surgeons are comfortable with their planning and 
execution to remain at the forefront among aes-
thetic practitioners. It has been the senior author’s 
(M.S.A.) practice recently to use phenylephrine 
drops in patients presenting with complete show 
to evaluate changes in the upper eyelid and brow 
positions. In the majority of cases, an improve-
ment in upper lid proportions is seen immediately. 
We are by no means advocating for ptosis repair in 
every group 3 patient presenting for upper blepha-
roplasty, as the choice of such procedure should 
be balanced against improvement in aesthetics 
and preexisting conditions such as dry eyes.

There were several limitations to this study. 
First, because we included patient data back to 
1997, we are analyzing over 20 years of changes and 
advancements in upper blepharoplasty. For exam-
ple, many patients in the study were not treated 
with fat grafting or repositioning, which is more 
common in practice today. In addition, image 
measurements were performed in two dimen-
sions, which does not reflect the natural curves 
of the upper lid and brow areas. Third, aesthetic 
score was not assessed using a validated method 
and was done by only male plastic surgeons. How-
ever, we did distribute an example photograph for 
each rating from 1 to 5 to all raters to make the 
process more standardized. Our high interrater 
reliability metric suggests this was effective. We did 
not include a layperson because the rating process 
was too complicated and required a trained eye 
that could focus on the upper eyelid without dis-
traction created by the eye and periorbital area. In 
future studies, layperson ratings should be looked 
at as well. Finally, our patient population consisted 
mostly of Caucasian women, and there were no 
patient satisfaction scores available for analysis. 
Therefore, our results are not generalizable to 
all ethnicities. Future studies are needed to show 
whether adjunct procedure such as ptosis repair 
and fat grafting will indeed improve the cosmetic 
results in patients with preoperative pretarsal show.

CONCLUSIONS
Patients presenting for upper blepharoplasty 

have different aging patterns. Many patients pre-
senting for upper blepharoplasty have complete 
pretarsal show and are at risk for worse cosmetic 
outcomes using conventional skin excision tech-
niques. A pretarsal space height of greater than or 
equal to 4 mm seems to be associated with negative 
cosmetic outcomes. Preoperative favorable brow 
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shape has a positive impact on postoperative out-
comes in women. Adjunctive procedures such as 
fat grafting and ptosis repair should be considered 
in comprehensive upper eyelid rejuvenation, par-
ticularly in patients with complete pretarsal show.
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