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As the VE'I.TiL""[j' and CUH]PIE.‘{IL}' n;_:.'|- I.H.'J.'ii.'ll'hi[:’ll s11r-
gical procedures increase, so must the facial plasti
surgeon's understanding of related evelid anatomy,
This article has two general goals: (1) to reacquaint
the reader with well-documented studies of evelid
anatomy, and {27 w0 review newer concepts of eve-
lid anatomy that are relevant 1o clinical practice

The position and form of the evebrow provide 2
structural foundation that has a profound impact
on the appearance of the eyve below, An exact analy-
sis of eyvebrow position is a critical first step in the
preoperative evaluation of the eyelids. Ideal eve
brow aesthetics have been described  differently
for female patients versus male patients, Typically,
female evebrows are arched, with a peak whose
horizontal high point is in line with, or slightly
tateral to, the lateral limbus of the eve [Fig, 1], A1
this highest point, the ideal brow should lay at least
1 em above the superior orbital rim. By contrast,
the male brow has been described as less peaked
and bying maore closely w the orbinel rim.

Fyebrow position s the result of apposing forces.
A ptosis of the éyebrow is a common symptom in
pattents secking functional or aesthetic brow sur-
gery. The frontalis muscle §s the sole brow elevator,
The orhicularis oouli, comrugators, and  procenis
muscles work in concert with the constant force
af gravite 1o contribute 1o brow descent.

Evebrow hair [ollicle direction needs 1o be well
understood, This directionality of the brow cilia
5 an important consideration when' designing
incisions in the brow and brow hair ransplam
technigques. Beginning medially, the evebrow haie
fallicles are all directed more superiory. Centrally
and laterally, the upper brow follicles are directed
inleriorly, and the lower brow follicles are directed
superiorly | 1],

Fig. 1 depicts many impartant anatamic relation-
stips. The laieral canthus is typically 2 10 4 wm
superior to the medial canthus, The adult palpe
bral fissures average 1010 12 mm vertically and
28 10 30 mm heorzomally, The distance from the
lateral canthus to the orbital fim is typically 5 mm,
Ihe upper evelid is positoned at, or 1 to 2 mm
below, the upper imbus |Fig, 1], The highest point

® Divisicn of Facial Plastic and Reconstructive Surgery, Department of Otolaryngology-Head & Meck Surgary,
University of Washington, Box 354716, 4245 Roosevelt Way NE, Seartle, WA 98105, USA
" Division of Otolaryngology, University of Utah Health Scences Center, 50 North Medical Drive, SOM 3C-120,

Salt Lake City, UT 84132, USA

* Corresponding author. Division of Otolaryngology, University of Utah Health Sciences Center, 50 North

Medical Drive, SOM 3C-120, Salt Lake City, UT B4132,

E-mail address: steven.mobley@hsc utah.edu (5.R. Mobley),

T064- 40653 - see front matter @ 2005 Elsevier Inc. Al rights reseneed.

facialplastic.thedinics.com

dol: 10,1076/ fic. 2005,.06.003




Lamkerad

Madial

Fig. 1. Topography of the eyelid. (4) The highest point
of the brow 15 at, or lateral to; Lhe lateral limbus.
{B) The inferior edge of the brow is typically 10 mm
superior 1o the supraorbital rim. (C) Alse shown are
ranges for average paipebral height (10-12 mmb
width (28-30 mm), () and upper lid fold (8-11 mm,
with gender and racial differences). Note that the
lateral canthus is 2 to & mm higher than the medial
canthus, (F) Intrapalpebral distance measures 10-12 mm.
{F") equals mean reflex distance 1, (£} equals mean re-
flex distance 2. {F) Palpebral width, (G) Uoper lid faold
15 8-11 mmm.

oof the upper el margin is just nasal to a vertical line
drawn through the center of the pupil. It is impor-
tant o note this contour in prosts repair L cnsie
a natural-appearing upper lid marging The position
of the upper ovelid ercase varies with ethnicite: In
the cocidenial upper lid, ihe crease is npicallv 7 1o
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& mum above the ld margin o men ad 10t
L2 o above the Hid margin in women. In Asians,
the upper 1id crease may be lower or absent owing
ey lower insertion of the septum and vanable or
absent insertion of the levator aponenrosis inte the
upper lid skin | 2.3]:

The Lovwer lid margin vepically resis at the inferion
lonbus, The low point of the lower lid margin is
just laerad to the pupal, The malar and nasojugal
folds represent the cutaneous insertion of the or-
bitomalar ligament. a distine bony atachment of
the arbicularis oculi [4]-

Ttrapalpebaal distance is between 10 and 12 mm
on average, This measurement <an be divided into
the mean reflex distance (MILY) 1 and 2. MR
represents the distance from the center of the pupil
up i the inferior edge of the upper evelid. MRD2
represents . the distance from the center of the
pupl desenr g the superior edge of the lower eye
lid, Forexample, a patient with eyelid prosis wouald
have a decreased intrapalpebral distance but, more
specifically, the MR measurement wontld he de-
creased, I contrast, a patient with a lower |
ectropion would  have an enlarged  intrapalpe
ral distance, corresponding Lo the increase in the
MRD2 measurcment. Using the MR amd MRD2
terms properdy facilitates clear communication bes
tween colleagues,

Eyelid Jamellar, wmmmmnsn
The structures comprising the layers ol the upper
and lowveer evelids are traditienally divided  inteo
anterior, middle, and posterior lamellae. In the
foower evelid, the anterior Lol 3s composed ol
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Fig. 2. Orbicularis oculi muscle. The muscle is traditionally divided into orbital and palpebral portions. The orhital
portion arises from the anterior aspect of the MCT and the periosteum above and below it. The palpebral portion
is further subdivided into pretarsal and preseptal portions, sach lying over the tarsal plate or orbital sep-

tirm, Fespectively.
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the skin and undedlying orbicalards muscle. The
pusterior Tamella consists of the Larsus, septum,
and underlying conjunctivia. The orbital septum
separating the orbital contents from the preseptal
structures is the middle lamella, alihough this no-
menclature is nol as consistently used as the for-
meT Twis.

Orbicularis oculi i i

Evelid skin is extremely thin and nearly devoid af
subcutaneous fat. Deep to the skin Hes the orhicu-
laris muscle. This muscle is traditionally divided
inte orbital and palpebral portions, The arbital
portion arises rom the anterion aspect of the me-
dial canthal tendon (MU and the periosteum
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ahove and below this tendon. The palpebral par
uon is funther subdivided into pretarsal and pre-
sepral portions, lving aver the tarsal plate and
vibital septum, respectively [Fig. 2| |5.6]. The pre-
septal portion arises from two heads. The deep
head arises from the posterior crest of the lacrimal
fossa as well as the fossa itselt, The superhcial head
arises [rom the MCT. The pretarsal portion also
avizes from two heads. The deep head [Horner's
muscle] arises Trom the posterior lacrimal crest
whereas the superficial head arises from the MOT
The superficial heads of the pretarsal and presep-
tal portions arise from the MOT whereas the deep
heads arise posterior 1o some portion of the lacri-
mal svatem. The action of the medial palpebral
portion of the arbicularis oculi 35 imporant fo
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Fig. 3, Cross-sectional anatomy of the upper and lower lids, The capsulapalpebral fascia and inferior tarsal muscle
are retractors of the lower lid whereas Maller's muscle, the levator muscls, and its ApOneurosis are retractors of
the upper lid. Note the preseptal positioning of the retro-orbicularis oculi and suborbicularis oculi fat (ROOF and
SOOF, respectively). The orbitomalar ligament arises from the arcus marginalis of the inferior arbital rim and
inserts on skin of the lower lid, forming the nasojugal fold.
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function of the lacnimal pump mechanism |5]: In
particular, the contraction of Homeds moscle
[which is cecasionally defined 1o inclode the deep
head of the preseptal muscle as well) draws the
eyelids medially and posteriorly, aiding in excretony
lacrimal funcion. Laterally, the prewarsal and pre-
septal muscles merge o from the Taeral canthal
tendon |5 {or lateral palpebral ligament),

The retro-erbiculans ocult fat pad (ROOF) is a
submuscular fat pad that sits deep to the interdigi-
tation of the fromalis and orbicularis ooull mus-
cles |Fig. 3] | 78] The orhitomalar ligament arises
friom the arcus marginalis ol the inferior arlbital
rim and inserts on skin of the lower lid, passing
through the orbiculans [Fig. 3]. The malar and
nasojueal folds represcnt the cutaneous insertion
of this ligament [1], Loosening of the sepium ahove
this ligament and concomitant descent of midfacial
soft tissues inferior 1o this ligament results in the
wypical Biconcave appearance of the midface with
aging [9]. Analoeous 1o the ROOF of the apper lid:
a suborhicularis oculi et pad [(SOOF] lies deep o
the orhicularis muscle in the lower [id [ 10]. Bepao-
sittoning the SOOF §s an imporntant consideration
in rejuvenation of the midface.

DOrbital septum,

The orbital septame separates the orbital contents
(posweptal) from external (presepral] stnicounes,
The arbital septum orginates from the arcus mar-
ginalis. a white fibrous line that arses circumteren-
tially frem the periosteum of the orbital nm. The

iinlililnin

Ldlalnidl

Oristal sapiom

Orculars m

TS

Fig. 4. The aging upper evelid Weakening of the
arbital septum is thought to cause herniation of or-
bital fat in the upper and lower lids.
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arbital sepium les deep 1o the orbicularis muascle
I the occidental wpper lid, the sepuem tepically
fuses with the levator aponeurosis 2w 3 mm abose
the tarsus, although this point can vary from 0 to
10 mm from the superior tarsal edge The fusion s
miare infertar or absent in the Asian 1id | 2,3]. In the
levwer Liel, the sepaum heses with the capsulopalpe-
bral fascia 5 mum iofedor 1o the tasos, Weakening
of the septum with age results in prolapse of the
postseptal fat anteriorhy. Because the orbital septuim
s weakened and prolapsed but intact, the postsep:
tal far is described as psendoherniated [Fig. 4]
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Althoush anstemmically the tarsus resemibles a card-
laginous structure, in actuality it is made up ol
demse fibrous tssue, The average upper tarsal
plate measuces 10 to 12 mm vertically, whereas
the bower plate measures 4 mom. Medially, the tar
sal plates are anchosed wothe cabital im by the
MCT: As described earlier, the MOT insents on the
anterior and posterior lacrimal  crests, Laterally,
the tarsal plates are anchored o the orbial nm
at Whitnall's wibercle by the lareral canthal ren-
cloay |11

Neurovascular and lymphatic anatomy of
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The muain arterial supply w e evelids cames from
distal Branches of the imernal and external carotid
artery system. The terminal arterial branches of the
imternal carotid svstem include the lacrimal, supra-
orbital, ophthalmic, frontal, and nasal aneries.
Althougl the lower lid has a poorly developed
arcade svatem, the upper lid has well-defined anas
tomases between the nasal and lacrimal arteries in
the torm of a dual-arcade system. The marginal
arcade af the upper eyelid is located 2 1w 3 mm
from the wpper evelid (lash line) margin. The pe-
ripheral arcade lies along the upper taesal boeder,
These arcades have a role in the vascular supply of
pedicled tarsoconjunctival flaps. The external ca
rotid system contributes o the vasculature of the
midface and lids via branches of the superficial wm-
poral, infracehital, and angolar [erminal branch of
the facial) aneries.

The lymphatics of the evelids can be divided inwe
a superficial (pretarsal] plesus and a deep {post-
tarsal) plexus [ 1.2 Although previously these plexus
were thought o be freely inerconnected, new evi-
dence suggests they may be separate |12} Damage
1 this network during surgery on the evelid mav
resull in chemaosis postoperatively | 1314
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Two primary  Bemphatic drinage patterns are
traditionally described: (1) primary lemph nade
drainage from the medial portion of the eyelids
e the submandibular nodes and (2) lateral eyelid
drainage to the preauricular lymph nodes. More
weeent lymphoscintigraphic siudies in a primare
maodel have demonstrated a more complicated pat-
ern | 15]. Specifically. 1he entire upper lid, medial
canthus, and lateral lower lid drain 10 the parotid
lymph nodes. The medial and central lower eve-
lid, as well as the central upper evelid, drain 10
submandibular lvmph nodes [153). Netably, this
pattern suggesis a dual drainage from the central
upper lid.

Postseptal orbital fat compartments

The postseptal far of the superiar orbit is radition-
ally divided into two companmenis; the centeal
(or preaponeurotic) and the medial (or nasal) fa
pads. These central and medial packers are sepa
rated by the trochlea and some thin fascial strands
from Whitnall's ligament, Whitnall’s ligament ex-
tends laterally over the lacrimal gland to the supe-
rior edge of the lateral rectus muscle [16]. The
medial fat pad is paler and firmer and is associaned
with the medial palpebral anery and infratrochlear
nerve, Knowledge of the differences in the appear-
ance of the ceniral and medial far pads is crucial for
successiul periorbital surgery: The preaponeusotic
central fat s a key landmark in ptosis surpere,
especially in revision surgery. The trochles that
separales these fat pockets must be protected dur
ing aesthetic blepharoplasty, Damage 10 the troch-
lean iy result in superior oblique palsy or Brown's
symdrome | 17].

The inferior postseptal fat pads are divided intw
three compartments: the lateral, centeal, and roe-
dial. The central and laweral companments are really
contimaeys, separated  anteriorly by Lockwood's
ligament or the arcuale expansion of the inferiar
abliue muscle and an extension of the capsulo-
palpebral fascia. This structure courses inferotem-
porally. The inferior obligue muscle separates the
medial and central fat compartments. As is true in
the upper lid, the medial fat is paler and more
fibrous than the far located more Laterally,
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The levator palpebrae superionis is one of the re
tractons of the upper lid and is innervaied by the
third cranial nerve. The muscle portion arises from
the greater wing of the sphenoid and is tepically
4l mrn long, The tendinous disial partion is 14 1o

20 mm long and is termed the lewaior apomenurosis
|see Fig. 3], 1t is found deep to the preaponeuratic
fat in the upper lid, The transition from the muos-

cular te tendinous portion occurs in the region af

Whitnall's ligament, a condensation of the superior

sheath of the levator muscle, The central portion of

the aponeurosis inserts on the anterior tassal sue-
face via an elastic fiber artachment | 18], The lateral
homes of the aponeurosis separate the lacrimal and
palpebral portions of the lacrimal gland before
insenting onto the lateral canmthal tendon. Thi ne-
dial horn of the aponeurosis inserts with the poste-
rior partion of the MCT on the posterior facrimal
crest. With advancing age, the levator may disinser,
resulting in blepharoptosis [ 19|

In conwast w the siriated muscle of the levatar
palpebrae superioris, the tarsal muscle of Muller is
acomposed of smooth muscle fbers. This structure
lies deep to the levator and is firmly adherent to the
underlying conjunctival mucosa, Tt is innervated by
the sympathetic system and inserts on the superior
tarsal border. Contraction of this muscle contrib
ules about 2 mm 1o lid retraction.
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The lower evelid retractors provide dvnamic move-
ment 1o the lower evelid analogous to the retractors
af the upper lid. Disorders (acquired or develap-
mental) of this system can cause eyelid malposi-
tinn, including both ectropion and entropion. The
primary retractors of the lower lid are the capsulo-
palpebral Tascia and the inferior tarsal muscle [20].
The capsulopalpebral Gascia of the lower hd is
amalogous o the levator aponeurosis of the upper
lid [Fig, 3|. It arises from the inferior rectus muscle,
splits 10 extend around the inferior oblique muscle,
and forms Lockwood's ligament. Ultimately, it
inserts on the inferior border of the tarsus. This
fascia transmits the force of the inferior recmus
rouscle and exerts its action on the lower Hd. The
inferior tarsal muscle is analogous to Miller's mus-
cle Like s counterpart, it lies deep to the Py
retracior, the capsulopalpebral fascia. Turthermore,
itis composed of smooth muscle and is innervated
by the sympathetic system. Incision of the lower
lid retractors during transconjunctival blepharo-
plasty rarely results in evelid malpositon.

summary.

An intimate knowledge of the wpographic and
lunctional anatomy of the eyelids, as well as the
interrelationship between the wtwo, is essential 1o
the surgeon performing acsthetic and reconstric
thve surpery in the periorbital area,
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