Thomas Procedures in

FACIAL PLASTIC SURGERY
Blepharoplasty

Thomas E&BEHER;
Eﬂ“ﬁﬁﬂ’ 7|<

IRA D. PAPEL
A K248 R

PEOPLE’S MEDICAL PUBLISHING HOUSE



eS0T

Blepharoplasty

Thomas Procedures in Facial Plastic Surgery

Thomas HIGPERIEIE : IRKIEAR

Ira D. Papel, MD, FACS
Facial Plastic Surgicenter
Associate Professor
The Johns Hopkins University
Baltimore, Maryland, USA

@Aé«ﬁ%&/&#

PEOPLE’S MEDICAL PUBLISHING HOUSE



English reprinted edition of Thomas Procedures in FACIAL PLASTIC SURGERY:
Blepharoplasty by Ira D. Papel

The original English language work has been published by People’s Medical Publishing
House-USA, Ltd.
© 2012 PMPH-USA, Ltd.

Reprinted by People’s Medical Publishing House
© 2017 People’s Medical Publishing House
Beijing, China

EHBER%E (CIP) #E

Thomas HIHFRERIEIE . IREGBIEAR . J3C/ (3€) X
$i - D. - PAfR (Ira D. Papel) F4i . —Jbat: ARTA
AL, 2017

ISBN 978-7-117-25771-8

I.OT- 1. OX-- M. ORK - BIEIEE -
# V. MR622

[ RRAS R CIP Bz (2017) %5 312300 5

ADEW www.ipmph.com EZHEH.FAR EX(EE,
MESEEREERE TS
ALEM www.pmph.com ADEFANEHEESE

WAL, AR

Thomas EEFERER: REBREAR (JCHR)

£ #%: Ira D. Papel

HAREZTT: ARTAHRAE (Fh4kZk 010-59780011 )

o db: AT XOE R R 19 5

HB %% : 100021

E - mail: pmph @ pmph.com

HH L 010-59787592 010-59787584 010-65264830

B0 Rl b B R A BR A 7

% i Bl

F OAR:787x1092 1/16  ED: 85

F 207 TF

KR %R:20174F 12 AZE AR 2017 4F 12 A% 1 AREE 1 IKEDRI

FRAEB S ISBN 978-7-117-25771-8/R - 25772

E fr: 109.00 JC

T AR ZEHR IR : 010-59787491 E-mail: WQ @ pmph.com
( FUJm Epe ot it [n) A 5 At i 78 oD B R R e )



CONTRIBUTORS

Sumit Bapna, MD

Chief Resident

Department of Otolaryngology - Head and Neck
Surgery

The Ohio State University

Columbus, OH

Kofi Boahene, MD

Assistant Professor

Facial Plastic and Reconstructive Surgery
Otolaryngology Head and Neck Surgery
Johns Hopkins University School of Medicine
Baltimore, MD

Eugene A. Chu, MD

Otolaryngology Head and Neck Surgery
Johns Hopkins University School of Medicine
Baltimore, MD

Christopher R Cote, MD

Board Certified and Fellowship Trained Facial
Plastic and Reconstructive Surgery

Board Certified Otolaryngology/Head & Neck
Surgery

Faces First Cosmetic Surgery

Denver, CO

Lisa A. Earnest, MD

Assistant Professor

Division of Facial Plastic and Reconstructive
Surgery

Department of Otolaryngology-Head and
Neck Surgery

The Johns Hopkins University

Baltimore, MD

Marc J. Hirschbein, MD, FACS

Associate Chairman

The Krieger Eye Institute

Sinai Hospital of Baltimore

Director,

The Center for Advanced Aesthetic Eyelid and
Facial Surgery Division of Oculoplastic Surgery
Baltimore, MD

James Karesh, MD

Director of Oculoplastic Surgery
The Krieger Eye Institute

Sinai Hospital of Baltimore
Baltimore, MD

Theda C. Kontis, MD, FACS

Facial Plastic Surgeon

Facial Plastic Surgicenter

Assistant Professor

Johns Hopkins Medical Institutions
Baltimore, MD

Samuel M. Lam, MD
Director
Willow Bend Wellness Center

Lam Facial Plastic Surgery Center & Hair Restora-

tion Institute
Plano, TX

Guy G. Massry, MD
Director
Ophthalmic Plastic and Reconstructive Surgery

Spalding Drive Cosmetic Surgery and Dermatology

Beverly Hills, CA



iv/ Contributors

Paul S. Nassif, MD, FACS
Clinical Assistant Professor
Department of Otolaryngology —
Head & Neck Surgery

Division of Facial Plastic & Reconstructive Surgery
University of California — Los Angeles School of

Medicine
Los Angles and University of Southern
California, CA

Ira D. Papel, MD, FACS
Facial Plastic Surgicenter
Associate Professor

The Johns Hopkins University
Baltimore, MD

Stephen P. Smith, Jr.,, MD

Medical Director

Smith Facial Plastics

Dublin, OH

Director

Division of Facial Plastic and Reconstructive
Surgery

Assistant Professor

Department of Otolaryngology-Head and
Neck Surgery

The Ohio State University

Columbus, OH

Ifepo O. Sofola, MD, FACS

CEO

Inkerra Facial Plastics and Rhinology
Houston, TX

Edwin E. Williams, III, MD

Facial Plastic and Reconstructive Surgery
Williams Center for Excellence

Latham, NY

Facial Plastic and Reconstructive Surgery
Department of Surgery

Division of Otolaryngology-Head and
Neck Surgery

Albany Medical Center

Albany, NY



TABLE OF CONTENTS

CHAPTER 1 SURGICAL ANATOMY OF THE EYELID .oooniiiiioe e 1
Eugene A. Chu, MD, Theda C. Kontis, MD and Ira D. Papel, MD

{11 o) L Ued 1) - KR S oo SO P P e P 1
SULTACE AN ATOTI Y cwsrussmisssnnssomvassonsuomsnivsusuiinsonsaserabavisamussns nies s esseade s msssssss5 EoFTETTE 6 SESERE i SV o os TS SO i3 1
Eyelid Skin and Subcutaneous TISSUE ..........ccceuiuiuiiiuiiiiiiiteeee ettt 1
Orbicularis OCULL IMUSCIE .........ooviiiiiiieiceiieticticteee ettt et ste et v str e beeesesaseebeebesseaesseasesssesssansannsanssensennnes 3
SubTSCUlar ATeolar TISSTE st s e som a0 STy T8 3 0 R s A s SR i e R SN 3
TATSAL BIALES o covmeonscnsimsmmssmonsassunonannnsssinssnussmmosns samessiananensi st S50 A s e s R S IR A TR PR 3
P AT EING, s v simesncmmmampssmsgisss mesionrmussas srmasrssessoresons engemnsedonsonenseas eos o5 5 L0nas EEHUETs ERE O O SR RS TEH 4
D EPITUITL 0200 050 5578530 PR B S H i 085 S0 SR SR S O TS S s sy A e inns S B S e R
Preaponeutotic Baf Pads: . usismminsmsimsrmmrmmmmsrommmsbos s s s oo s veiss s st ses cesiitog 5
Fid REITACIONS & tirrenes oivvmmsesssiisnismssisniontaininsns termmmmeonarsasmnsspsss oss S5 T5HEE S STETT T4 S e PR AT S e 6
OO UL 5000w s oms o ST RS e R csa s csvsavetswevoEssoveymsbous sess spsensv e s mans s BRSSO R 7
IN[Eb 0354 Kol U T RH- N aL:L (0] 00 g TR 7
REJAtET AMATOTINY o550 e o568 55588570 07530 8 3 0 S S AU S e o4 B e S SmsEabos5 s 0 8
753010 2 < e S O 11
SUPEESEA REAATTTS . .o-iurressemcimsmessviosmmoneiiiomsqiosesssonbssmsansussasss rosnnass s sS5ass ssss s sFTaE TN R s e (Sh s T4 SRS SR 12
CHAPTER 2 AESTHETIC EVALUATION OF THE PERIORBITAL REGION ...................... 13
Kofi Boahene, MD
The Periorbital REgion 1Tl YOUEH  cismsimecniimsssusvisesovenoss ssvemmens vassusssaravsonsss nans s i43s868 i35 wEmsmsns vonino s 13
General Evaluation of Patients Seeking Aesthetic Periorbital Rejuvenation ..............cocoevceiiiiiicccanes 14
Assessing for. Dynamic Changesaround the Eye......oummmanmsmsnmmmmnnnommmmmnsamsmism 14
AnalysiSOf thE UPPEEBYEIIE...ccv.vovvoriciiaavivansmsmruensiomonsasesssasionsmons sbmoas s<sems 635 or 0T s s s S a0 s s oo 15
ATAIYSISIOf The BYeDTOW: st tisusmassisssssesssitass sessosssumusomsssssssatuspamsn s sons sosesusims sassass sissies s ETITATI TS Tasta 16
Analysis Of the LoWer EYelid..........c.cooeuiiiiiiiiiiiiiiiiceeccccecnceseeccsssssnsse s sasssssssas 17
The Positive and Negative Vector Globe—Orbital Relationship ..........ccooeveivniiiiiniiiiiinin 18
2] T} e B Lo et = a1 o) S T — 18
SUTIIIMATY 5005 isucune it aismebonsvoss somosumsisbon soiisiodsansansansmmgonnsnsssns s ssbsd S5 55 Hn T AN GO SoveuE R on R T SR AT SR TR TS 18

Supgested REatIBEst..u: s mmmmmsmmmmmeinsistssissmss s vbinsussmvits doisissesorssns vissy s s sbe Vs o R s 18



vi / Table of Contents

CHAPTER 3 UPPER EYELID BLEPHAROPLASTY ..ccccvviviiiiiiiiriieeieeevsseresnnsseeeeeeeeseeeseeens 19

Lisa A. Earnest, MD and Ira D. Papel, MD
It OGN, sorsrsmmmmsammmsmsssms s sms s 5 0w 0 T A P LS YA A TR S e R SR 19
FACIAL ANALYSIS ..ttt 19
Preoperative CONSIAEratioNS ...........ccuiiiiiiiiiiiiiicieiiiccc s 20
TEEITIGUIC s rusmsmussmesssssasusspommsssoresnomsmovsssnsarovess et e v e s TSV 4 ST S PR T S SO EVR VoA S S s 08 20
POSTOPETALIVE CallOivusevsswssonnsnsneoseressrssy sessess oh s s ssmEns oS S8 A oS3 B ST B 8 A AR 050 21
CompliCatiOns ossssrammmenmamssrmsms s emes o T o o S R ST SR VR P e 21
Suggested REAdINgS...........ccuiuiiiiiiiiiii e 22

CHAPTER 4 LOWER EYBLID BLEPHAROPLABTY .iiairessimusssssinsensinssssedsnssisn ones s soissises 23

Theda C. Kontis, MD

INEFOAUCTION ..ottt
Facial Analysis

Preoperative CONSIAEratiOS swsiws s sumswsssasssssssysssssus a5 sy s s s e iesiss sias sivs 24
TR UL 2 5o esnenmonistimsnsnfanemsanssirnzasissgsasyeiunssetseimepeannsetonne dingga feas s in Sasm Avida e o e S S s 26
COMIPIICATIONS ...ttt bttt ettt ettt ettt s et st et can e 31
Suggested REAdINGS. ........oviiiiiiiii e 34

CHAPTER 5 MANAGEMENT OF ECTROPION, LAXAITY,
AND RETRACTION IN THE BLEPHAROPLASTY PATIENT «.oovveeeeieeee e 35
Marc J. Hirschbein, MDD, FACS and James Karesh, MD

LATVAEOTIN s onvwunwresssmnmonsosnis i oomess o mmy s TS SRS s P S S S S0 SR AT V3 00 P DAV SRS s ST O PO a0 35
Gl SHTCAE IO N sssssimssseysmmsrsmsenssossisss rae s o553 95 9555 54 4 S B SR M Ve P 36
EAIUATION ... anemensmssos s smses mins szssansmssasssassaesssanesssssssmas 53 5s san S8R 5 SR RS R R R 5 5 5 S R SRR 38
Surgical Management ............ccouiiiiiiiiieicectce ettt 38
SUGEEStEd REAAINGS. ...t 47
CHAPTER 6 ASIAN BLEPHAROPLASTY wuvvvvriiieeeeeeieiiiiriieeeeeeeeeeeeeeeisssssseseesssessnssseseesans 49
Samuel M. Lam, MD
TGO < tsinssansionsssimonsssissenss sive mies oes 5es 486405 545554545 33T AR SRS TSRSV F R SV 49
FaCIAl ANALYSIS ... ceeiereiiirteicc ettt ettt 50
Preoperative CONSIATAtIONS ......coviiiriiiiieiietee ettt 51
pIE<Tel 015 () 6 e PO ) s R 55
T 1) o o B 60
COMPHCALIONS i vseas ssscusesmncess s ioss svmsuessessssas s ms i84okTT et T30 0005 03 F0E3 VRS SR SRS SR SRS R ST 62
SUGEESLEd REAAINES ... 63
CHAPTER 7 PERIOGRATTAL ABSTHETIC PROCEDURES. ouciiimonsmsmssisnsvnsboshnssaimiansssesisns 65
Paul S. Nassif, MD, FACS and Guy G. Massry, MD
U967 LT T) 1 Qe 65
Periorbital Pat Grafting.ce st o s i i s s s sy ens ers i 65
Facial Analysis & Preoperative Considerations.............cccciiiiiiiiriniiiiiiicseecceesces s 66
SUTIGE] TECIITIGIIE: 2. o vim st S e o b i e bbb i AT o S S s 3485 o s e ey 66
POSOPETALIVE AT uivssmeusumonioss svommevssemn o msess svmssssssmsns oy s oSS e s s 54 3Y ST S0 3 EH SR SR ST SRRSO T 68

COMPLCALIOIS ssnssissmissssssarsssssusssssssvsisns sags sus v v sass svos 550 o8 sS4 o33 ¥ SR s S SR04 S SH SRS F S 0 69



Table of Contents / vii

Periorbital Volume Augmentation By FIllers ..........cccooiiiiiiiiicceescee e 70
PeriGthital Skiti Re(iVenatiom s sussinsmmpatsntsserssissssssasss b s s s Romss s s 70
Bt i ToRin TYE A cussssssosassmsissrsrns umsmieesesssne sysvss s b sy yosass s 1o o soss s eoiaa o S35 e s S350 72
COTICITISION 55158 e s om0 Tisimumnt o s i3 A S G s s v i O 73
Suggested REAdINPS: ccomsmmumimasisimsmn aeombimmmssssssamsoneseiansssssmssnonsosssssss isesds s S g summsam s v sy 74

CHAPTER 8 DIAGNOSIS AND MANAGEMENT OF PTOSIS
IN THE BLEPHAROPLASTY PATTENT ... oiiittieeitteeetetteeeseetieeeseensnaesssssnessssssnnessssssnesessens 75
Marc J. Hirschbein, MD, FACS

IATVAROITIY vciisossiass sommmssmssns sns s usss SERTe sous sHes £33 S e v Ea s om e s S es A E i e S s oA SR S w53 S5 585 S5 S5 SN PSSR RS 75
(6670 Tcl 11 Y153 1 N S oo S o SOOI TIPSR 87
SUEFESTE REAUINGS. i su hommscsonsisssisnomsnissnsssssssses s s TR0 o oSS i S oa S SR 544 b s 87
CHAPTER 9 COMPLICATIONS OF BLEPHAROPLATY ......cocuveeereeereeenreenreeeneeenseenseeenns 89
Ifeolumipo O. Sofola, Christopher Cote, and Ira D. Papel
Anatomy oFthE BYElidS: o e in: st mmmumsmsnsossomeumsissisninsmsssdsismivssseis s oy siaesasios 89
Histotyand Physical Baeamiiiation s ewsissmmisme s v o ssevsssess ssasshsmi oo s s asiim 90
GENEEAlIC O PLICATION S :ssxmsvssvninsssimssonsborseimmens s o i oS53 ST 3S F o S T 92
Suture Line and Woutiiid Healing Complications,...... s fsmssasisesamsisissvisimns aasssmssmsusscisnmornecies 97
Uppet'Eyelid CoOMPLEHIONS »..c..cosiimsssarmcumnersensasassnemsnssasesmensssionsnssiiossss i samsassssisess e ies soissiue rinsimes sissisies 98
Complications of the LOWer Lid.........ccccooiiiiiiiiiiiiiicci et 102
Suggested Readings: ..cusmmimmmmmrmssntinmstomm s s ssvasessossassss s sssasios s ssisss susssssiusssson 109
LEAPTHR 10 ABSTHETTES OF THE DREIW it oot issisimasssns onss 111

Stephen Smith, Jr., MD, Sumit Bapna, MD, and Edwin F. Williams, I1I, MD

PANATOTNYY ccirsvansmssissmonsins ssasis o hsis s sash o o0a L o e A S RS TS S RS SR s oo s oo ki 111
Aesthetics of the OIIAl COMPIER . .cu.coweriuis ummaserss senmesthmsss it soo s BTN T i B sk s 112
Mechanisms for AGING Of the BrOW ..o 113
Patient EVAlUation . o iummonurimmmsnn s snesssisysseiems sy s asisse s oiisssfesss 3o ssss 58 607 350 114
CCOMCIISTON ccsssveiansonionssnssssssinsssemmsmsas s oo TR oA B A ek S s e o SR s R 114
SUEFESTED REAAMITE .. . coervncorvaniiiosensionnassyporinssnsns s SS85H30 T PO TS EEA R 65 TR A TR PSS R AR A o o3 e 03 115



SURGICAL ANATOMY

OF THE EYELID

EuGeNE A. CHU, MD, THEDA C. KoNTis, MD AND IrRA D. PAPeL, MD

Introduction

The eyes are the most prominent facial feature and
provide important cues for recognition and emo-
tion. The eyelids serve a critical function by protect-
ing the anterior surface of the globe from dessication
and local trauma. Furthermore, they aid in tear film
maintenance, and their movement distributes the
tear film evenly as it makes it way to the medial can-
thus to enter the lacrimal system. Blepharoplasty is
an important component of the surgical treatment
of the aging face and understanding the detailed
anatomy of the eyelid is critical to its success.

The eyelids are multilamellar structures divided
into an anterior lamella containing skin and orbicu-
laris oculi muscle and a posterior lamella composed
of the tarsal plate and conjunctiva (Figure 1-1).
This chapter reviews key structures of lid anatomy:
skin and subcutaneous tissues, orbicularis oculi
muscle, submuscular areolar tissue, tarsal plates, lid
margins, orbital septum, preapneurotic fat pads, lid
retractors, and conjunctiva. Additionally, the neu-
rovascular anatomy and relevant related surgical
anatomy will be discussed.

Surface Anatomy

The upper and lower eyelids (palpebrae) are folds of
tissue that meet at the medial and lateral aspects of
the globe at each canthus. The upper lid extends su-
periorly to the eyebrow, whereas the lower lid merges
with the cheek below the inferior orbital rim. The
lateral canthus lies 2 to 4 mm superior to the me-
dial canthus. While the lids are open, they form an
elliptical space—the palpebral fissure—which is

approximately 10-12 mm high and 28-30 mm wide
(Figure 1-2). With age, height may decrease to only
8—10 mm.

The surface of the eyelid and periorbital region
has multiple folds and mounds that are visible
(Figure 1-2). The superior palpebral sulcus is formed
by the attachment of the levator aponeurotic fibers
to the skin of the upper eyelid and is located approxi-
mately 8—11 mm superior to the eyelid margin. The
inferior palpebral sulcus, which is more prominent
in children, is seen 3—-6 mm below the lower lid mar-
gin and roughly delineates the inferior edge of the
tarsal plate and the transition zone from pretarsal to
preseptal orbicularis oculi. The nasojugal fold runs
inferolaterally from the medial canthal region form-
ing the so called tear trough. The adjacent malar fold
is oriented inferomedially from the lateral canthus
toward the inferior aspect of the nasojugal fold.

Eyelid Skin and
Subcutaneous Tissue

The skin of the eyelids, measuring less than 1 mm
in thickness, is the thinnest in the body. It is largely
devoid of hair as well as subcutaneous fat. The epi-
dermis lacks blood vessels and lymphatics, instead
receiving its nutrients from a deeper layer of con-
nective tissue—the corium. Just deep to the corium
lays a very thin layer of subcutaneous loose connec-
tive tissues. The thin, delicate skin of the eyelid tran-
sitions to thicker, coarser skin as it extends beyond
the superior lateral orbital rim and as it merges into
the cheek. These textural differences should be con-
sidered in reconstructive surgery.
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Submuscular areolar tissue

Levator
palpebrae

e e Orbital fat (preaponeurotic fat)
i——— Orbicularis oculi muscle
— Orbital septum

Levator palpebrae aponeurosis
Miiller's muscle
Conjunctiva

Tarsal plate

Meibomian gland

Inferior
oblique
muscle

Capsulopalpebral fascia

Figure 1-1. Sagittal section of the eyelid through the midpupillary line demonstrating its multilamellar structure.

Limbus Lid crease
Sclera

Superior palpebral sulcus

Medial canthus

Palpebral fissure

Nasojugal fold

Lateral canthus

Gray line (intermarginal sulcus)
Malar fold

Inferior palpebral sulcus

Figure 1-2. External landmarks of the eyelids and orbital region (left eye).



Orbicularis Oculi Muscle

The orbicularis oculi muscle is a complex striated
muscle sheet deep to the skin and subcutaneous tis-
sue of the eyelids. It is divided into two contiguous
parts (orbital and palpebral) based on the region it
overlies. The orbital portion is formed by concentric
loops of muscle fibers that originate at the medial
canthal tendon and travel around the orbital rim.
Its action is to close the eyes tightly as in squinting.
This portion of the muscle is generally not encoun-
tered during routine blepharoplasty surgery.

The palpebral portion extends from medial can-
thus to lateral canthus and can be further divided
into preseptal and pretarsal components which
overlie the orbital septum and tarsal plates respec-
tively (Figure 1-3). Both divisions originate from
two heads at the medial canthus. The superficial
head of the preseptal and pretarsal portion arise
from the medial canthal tendon, whereas the deep
head of the preseptal division is attached to the pos-
terior lacrimal crest and the deep head of the tarsal
division to Horner’s muscle (tensor tarsi). The mus-
cle fibers of the preseptal component insert along
the lateral horizontal raphe. The pretarsal fibers arc
around the eyelids and insert onto the lateral can-
thal tendon and raphe. Contraction of these fibers
aid in the lacrimal pump mechanism.

During blepharoplasty, conservative resection
of the orbicularis oculi muscle is common. Over-
zealous resection can lead to loss of the muscular
contractions necessary to move the tear film medi-
ally to the lacus lacrimalis. Additionally, inadvertent

Figure 1-3. The subdivisions of
the orbicularis oculi muscle and
its relationship to medial canthal
structures.

Surgical Anatomy of the Eyelid / 3

removal of tissue deep to the muscle can result in
injury to the levator aponeurosis and subsequent
ptosis. Careful dissection with identification of each
anatomic layer will circumvent such injuries.

Submuscular Areolar Tissue

Just deep to the orbicularis oculi muscle lays the
submuscular areolar tissue (Figure 1-1). These
gossamer fibers are contiguous with the subap-
oneurotic layer of the scalp. The potential plane of
the submuscular areolar tissue, which is accessed
by division at the gray line (Figure 1-2) of the lid
margin, separates the eyelid into an anterior and
posterior portion. In the upper lid, this plane con-
tains fibers of the levator aponeurosis as they pass
through the orbicularis to attach to the skin form-
ing the lid crease. As previously mentioned, injury
to these fibers during blepharoplasty results in pto-
sis. Continuing superiorly in the same plane leads
to the retro-orbicularis oculi fat (ROOF). Analo-
gously, the lower lid potential plane is traversed
by fibers of the orbitomalar ligament and is con-
tinuous inferiorly with the suborbicularis oculi fat
(SOOF).

Tarsal Plates

The tarsal plates are the main supporting structures
of the eyelid and are composed of dense fibrous
connective tissue and a small amount of elastic tis-
sue. The upper lid tarsus, which extends from the

Frontalis Muscle

Orbital portion of
orbicularis Muscle

Superior Preseptal
portion of orbicularis
Muscle

Lateral horizontal
raphe

Superion pretarsa portion
of orbicularis muscle
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punctum to the lateral canthus, is approximately
30 mm long and 10 mm wide at its center. The
lower tarsus is similar in length to the upper plate
but only half as wide. Both plates are widest at the
center, tapering at both ends. The plates contain
grooves along their ciliary borders in which some
25 sebaceous meibomian glands can be found
spanning the vertical height of the tarsus (Figure
1-1). The medial and lateral ends of the tarsi are
attached to the orbital rims though the medial and
lateral palpebral tendons (medial and lateral canthal
tendons).

The medial canthal tendon (MCT), the medial
extension of the fibrous tarsal plate, lies between
the orbicularis muscle anteriorly and conjunc-
tiva posteriorly. The superior and inferior crura
fuse to form a common tendon that inserts into
the orbit through three limbs (anterior, posterior,
superior). The lateral canthal tendon (LCT), simi-
larly formed by dense fibrous tissue arising from
the tarsi, passes laterally deep to the orbital septum
and inserts into the lateral orbital tubercle 1.5 mm
posterior to the lateral orbital rim. The LCT is dis-
tinct from the orbicularis oculi muscle and is ap-
proximately 1 mm thick, 3 mm wide, and 5-7 mm
long.

Lid Margins

The free lid margin is approximately 25-30 mm
long and 2 mm wide. The gray line (mucocutaneous
junction) partitions it into anterior and posterior
margins. The anterior margins contains the eye-
lashes, glands of Zeis and Moll (sebaceous glands).
The posterior margin is in contact with the globe
and also contains sebaceous glands—tarsal glands
along the lid margin.

Septum

The orbital septum is a fibrous connective tissue
structure that represents the continuation of the
periosteum from the orbital margin (the arcus mar-
ginalis) (Figure 1-4A). It lies just beneath the orbic-
ularis muscle between the tarsus and orbital rim and
functions as a partition between the lid and orbital
contents. It is also an important anatomic landmark
separating the orbit into an anterior and posterior
compartment. Functionally, the septum acts as a
barrier to infection and hemorrhage. With aging,
the septum—which lies superficial to the orbital fat
pads—weakens, allowing the prolapse of preapone-
urotic fat (Figure 1-4B).

Intermediate
Layer

Inferior Orbital
Septum

Figure 1-4. (A) Orbital septum, (B) Fat prolapse
secondary to a weakened orbital septum (left eye).

Arcus Marginalis

Superior Orbital
Septum

Levator Aponeurosis

Orbital septum

Orbicularis muscle



Although the thickness of the septum varies,
it is generally thicker laterally where it lies super-
ficial to the LCT. Medially, the septum passes
in front of the trochlea of the superior oblique
muscle. Inferiorly, the orbital septum of the upper
lid meets the levator aponeurosis approximately
2-5 mm above the tarsal plate (except in the eye-
lid of a person of Asian descent). The septum
does not extend over the superficial aspect of the
tarsal plates.

In the lower lid, approximately 5 mm inferior
to the tarsus, the orbital septum joins the capsu-
lopalpebral fascia—the anatomic analogue of the le-
vator aponeurosis. Medially, the septum attaches to
the anterior and posterior lacrimal crest and blends
laterally with the LCT.

Preaponeurotic Fat Pads

The preaponeurotic fat pads are among the most
important landmarks in eyelid surgery. They rep-
resent the anterior extension of extraconal orbital
fat (Figure 1-1) and identify a plane immediately
posterior to the orbital septum and anterior to
the major eyelid retractors. Their distinctive color
and location helps to guide dissection in revision

Orbital Septum

Medial Fat Pad

Central Fat Pad
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surgery, when distinction between orbital septum
and levator aponeurosis may be difficult.
Classically, two fat compartments are identified
in the upper lid—medial and central. The lacrimal
gland fills the lateral compartment of the upper lid
and at times may be mistaken for a third fat pocket.
However, several authors have recently reported
the presence of a third, accessory, fat pad that was
identified in about 20% of cases and located lateral
to the central fat pad extending under the inferior
border of the lacrimal gland (Figure 1-5). In both
the upper and lower lids, the medial compartment is
filled with a white, more fibrous fat pad. The central
pad is usually pale yellow or white, whereas the lac-
rimal gland appears pinkish and is firm and lobulat-
ed in structure. The upper lid fat pads are separated
by fascial strands arising from Whitnall’s ligament.
This white fibrous band extends from the lacrimal
gland fascia to the trochlea, traveling parallel and
superior to the levator aponeurosis. The ligament
both suspends the globe and allows for changes in
the direction of levator pull-up acting as a fulcrum.
In contrast to the upper lid, the lower lid has three
compartments: medial, central, and lateral (Figure
1-5). The inferior oblique muscle separates the me-
dial and central compartment and can be injured

Lateral Extension of
Preaponeurotic Fat

Lacrimal Gland
Orbicularis Oculi Muscle

Figure 1-5. Adipose compartments of the upper and lower lid (left eye). This figure depicts the occasional
occurrence of a lateral extension of preaponeurotic fat beneath the lacrimal gland.
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during indiscriminant removal of the medial fat pad.
Anatomic variants of the extent of compartmentali-
zation have been reported and include the medial
and lateral compartments positioned inferior to the
central compartment, only two compartments, and
loss of compartmentalization altogether. Neverthe-
less, the appearance of all three compartments side
by side remains the common presentation.
Relatively large blood vessels supply the fat pads.
Meticulous hemostasis is imperative during blepha-
roplasty to avoid retro-orbital hematomas and the
potential for permanent ocular injury and blindness.

Lid Retractors

Lid retractors open the eyelids and are formed by
a musculofascial complex with striated and smooth
muscle components known as the levator complex
in the upper lid and the capsulopalpebral fascia in
the lower lid (Figure 1-6).

Upper Lid Retractors

The retractors of the upper lid consist of the
levator palpebrae and Miiller’s muscle (Figures 1-1

Whitnall's ligament

Medical Medical horn  Fascial slips
canthal orbicularis
tendon muscle

Figure 1-6. Eyelid retractors (left eye).

and 1-6). The levator palpebrae superioris mus-
cle is the primary elevator of the upper eyelid and
is innervated by the oculomotor nerve. It is a stri-
ated muscle and arises from the orbital apex from
the undersurface of the lesser wing of the sphenoid
bone and courses anteriorly where it thins to a broad
aponeurosis that inserts onto the anterior surface
of the tarsal plate. In the lid of non-Asian persons,
the supratarsal crease is created by the anterior ex-
tension of the levator into the pretarsal orbicularis
oculi muscle and overlying skin. These aponeurotic
fibers begin to send slips to the skin 2—-3 mm above
the superior margin of the tarsus. The levator
aponeurosis then fans out to form medial and lateral
horns that attach to the medial and lateral retinacula,
respectively. The muscular portion is approximately
40 mm long, whereas the aponeurotic portion
measures 15-20 mm.

During blepharoplasty, the integrity of the leva-
tor aponeurosis must be evaluated. Acquired ptosis
of the upper eyelid often results from dehiscence
of the levator from the tarsal plate. Additionally,
overresection of the orbicularis muscle can inad-
vertently injure the aponeurosis.

Levator palpebrae
superioris muscle

Levator
aponeurosis

Lateral horn

Lateral canthal
tendon

Capsulopalpebral fascia



Deep to the levator lies Miiller's muscle, a
smooth muscle extension off the undersurface
of the levator in the region of the aponeurotic-
muscle junction (Figure 1-1). It is innervated by the
sympathetic nervous system and travels inferiorly
between the levator aponeurosis and conjunctiva,
inserting into the superior margin of the tarsus. Fat-
ty infiltration, as seen with aging, gives the muscle a
yellowish color. Injury to the cervical sympathetic
chain may results in Horner’s syndrome with the
triad of ptosis, miosis, and anhidrosis. Disruption
of the sympathetic innervation to Miiller’s muscle
typically results in about 2 mm of ptosis.

Lower Lid Retractors

The capsulopalpebral fascia is the lower eyelid equiv-
alent of the levator aponeurosis (Figure 1-6). How-
ever, unlike the levator muscle, the fascia contains
no muscle. The capsulopalpebral fascia envelops
the inferior oblique muscle and then reunites as the
inferior transverse ligament or Lockwood ligament
(analogous to Whitnall’s ligament in the upper eye-
lid) before passing anterosuperiorly onto the inferior
border of the tarsus. The inferior rectus muscle acts
as a lower lid retractor by transmitting its action to
the capsulopalpebral fascia. When the capsulopalpe-
bral fascia is dehiscent, entropion can occur.
Sympathetically innervated smooth muscle fib-
ers are also found in the lower eyelid in the form of
Horner’s muscle—the inferior tarsal muscle (Figure
1-1). Horner’s muscle does not insert directly onto

Temporal
Branch

Zygomatic
- ‘ Branch

Facial nerve
Main trunk

A Lower Divisions
( Facial Nerve )

Zygomatico-
temporal
Nerve
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the inferior tarsal border but rather into the fascia
several millimeters below the tarsal border.

Conjuctiva

The conjunctiva is the mucous membrane cover-
ing of the eye. It covers the sclera and cornea, then
reflects back to line the inner surface of the eyelids.
Itis firmly adherent to the overlying tarsal plates and
the sympathetic tarsal muscle of Miiller. The carun-
cle, a small mound of tissue, is found at the medial
canthal angle. It consists of modified skin that con-
tains fine hairs, sebaceous glands, and sweat glands.

Neurovascular Anatomy

Motor Nerves

The temporal and zygomatic branches of the facial
nerve (CNVII) innervate the orbicularis oculi mus-
cle (Figure 1-7A). The levator palpebra superioris
is innervated by the superior branch of the oculo-
motor nerve (CNIII), whereas Miiller’s muscle and
the inferior tarsal muscle rely on sympathetic inner-
vation.

Sensory Nerves

Sensory innervation to the eyelids is supplied
by branches of the trigeminal nerve (CNV) (Fig-
ure 1-7B). Terminal branches of the ophthalmic
nerve (CNVl)——supraorbital, supratrochlear, and

Lacrimal nerve

Supraorbital Nerve

Supratrochlar
Nerve

Infratrochlear
Nerve

B

Zygomatico Facial Nerve Infraorbital Nerve

Figure 1-7. (A) Motor innervation to orbicularis oculi. (B) Sensory innervation to eyelids and periorbital region.
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lacrimal—supply sensation to the upper eyelid
and forehead. The infratrochlear nerve (branch
of CNV)) receives sensory information from the
medial-most portion of both the upper and lower
eyelids. Similarly, the zygomaticotemporal branch
of the maxillary nerve (CNV,) supplies the lateral
portion of the upper eyelid and temple. The re-
mainder of the sensory innervation to the lower lid
is derived from branches of CNV,. The infraorbital
nerve supplies the central lower eyelid, whereas the
zygomaticofacial nerve supplies the lateral portion
of the lower eyelid.

Blood Supply and Lymphatics

The eyelids have an extensive and highly collateral-
ized blood supply (Figure 1-8). The posterior eyelid
lamellae receive blood through a series of vascular
arcades. In the upper lid, the arterial marginal ar-
cade (Figure 1-8A) runs approximately 4 mm from
the lid’s free margin and a peripheral arcade extends
along the superior border of the tarsus between the
levator aponeurosis and Miiller’s muscle where it
is at risk to injuring during blepharoptosis surgery.
The arterial vascular arcades are supplied medially
by the superior medial palpebral vessel (terminal
branch of the ophthalmic artery) and laterally by
the superior lateral palpebral vessel from the lac-
rimal artery.

Similar to the upper lid, the lower lid also has an
arterial marginal arcade, which is about 2 mm from
the lid margin. There is no well-defined peripheral
arcade in the lower lid. The lower lid arcade receives
its bloody supply from the medial and lateral infe-
rior palpebral vessels.

The venous drainage system (Figure 1-8B) is
organized similarly to the arterial system but, as in
most parts of the body, it is not as consistent. The
bulk of the drainage eventually finds its way into
the vessels of the facial system. Lymphatic drain-
age from the lateral portion of the eyelids drain into
preauricular and parotid nodes, whereas the drain-
age from the medial segment of the lids empties into
submandibular nodes.

Related Anatomy
Lacrimal System

The lacrimal system plays a vital role in protect-
ing the globe. Tears are secreted by the lacrimal
gland which is located laterally in the preaponeu-
rotic compartment of the upper lid (Figure 1-9).

The blinking action of the eyelid helps distribute
the tear film evenly and propel the film medially to
the medial canthus where they enter the lacrimal
system via the upper and lower lid puncta—located
approximately 5-7 mm lateral to the medial can-
thus. The superior and inferior canaliculus com-
bine to form the common canaliculus before enter-
ing the lacrimal sac. The lacrimal sac lies within the
lacrimal fossa, a bony groove in the nasal bone, and
represents the dilated superior portion of the na-
solacrimal duct and is about 15 mm long. The lac-
rimal sac empties into the nasolacrimal duct, which
in turns opens into the inferior meatus at the valve
of Hasner.

Retro-Orbicularis Oculi Fat Pad

The retro-orbicularis oculi fat pad (ROOF) is a layer
of fibrofatty soft tissue deep to the orbicularis oculi
muscle and superficial to both the orbital rim and
septum (Figure 1-10). It extends medially from the
superior orbital nerve foramen/notch to a varying
distance laterally over the lateral orbit. The ROOF is
crescent shaped and, in cadaver studies, was found
on average to be roughly two-thirds the transverse
orbital dimension in width and one-third the verti-
cal orbital dimension in height.

Although the ROOF is not anatomically part
of the eyelid, its anatomy is relevant, as ROOF
resection is increasingly being performed at the
time of upper lid blepharoplasty to reduce thick-
ness and heaviness over the lateral brow. Fullness
due to ROOF can be distinguished from promi-
nent preaponeurotic fat on physical examination,
as gentle pressure on the globe will not accentuate
ROOF fullness as it will with excess subseptal fat in
the medial and central compartments. Care must
be taken during ROOF resection to avoid injury to
the superior orbital nerve medially and the lacrimal
gland laterally. Furthermore, adequate hemostasis
is of the utmost importance because the supraor-
bital vessels lie on the undersurface of the lateral
orbicularis oculi muscle as it connects the angular
and frontal vessels medially and the deep preauric-
ular vessels laterally.

Suborbicularis Oculi Fat Pad

The suborbicularis oculi fat pad (SOOF) is the in-
ferior orbital analog of the ROOE The SOOF is a
hockey puck-shaped collection of fat found below
the orbicularis oculi muscle in the supraperiosteal
plane at or just below the inferior orbital rim on the
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Figure 1-8. Arterial (A) and venous (B) blood supply to the eyelids (left eye).



