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Foreword

As a young plastic surgeon, I remember well how the in-
terior of the face looked like a mysterious and dangerous 
territory where everything looked like everything else and 
only obedience to the empirical ritual of the facelift opera-
tion let me feel secure. In time, increasingly subtle changes 
of anatomy became old friends while passing them in sur-
gery.  I contemplated the retaining ligaments of the face—
thin and weak individually, but very powerful in aggrega-
te.  Further along I began to understand how the anatomy 
contributed to both the look of the face and how such an 
understanding could be a tool to comprehending the older 
face and better ways to rehabilitate it. Knowledge is power. 

In replacing or adding volume to the aging face subtle-
ties of placement went from being ignored to being obvi-
ous.  At first one is happy that an area can be filled at all. 
In time, one’s powers of observation and discrimination 
increase to the point that earlier attempts look crude and 
artless and one sees and strives for more graceful and less 
exaggerated results.  

Almost all aesthetic modifications of the face are based 
on anatomy, the details of which are usually the last con-
sideration of the aesthetic practitioner. Facelifts were 
done for approximately 6 decades before the anatomy of 
the facial nerve was understood. The first several years of 
filler use was for the most part filling wrinkles. Injectors 
had very little understanding of the relationship of loca-
tion and depth of placement to results until about a de-
cade after their introduction when finally a more balanced 
and  volumetric use of fillers was established.  Cosmetic 

xi

lasers were accepted very quickly before the occurrence of 
late depigmentation was appreciated. One might conclude 
that early commercial adoption of a technique precludes 
thoughtful study of its underlying science. 

Things have changed: we have now grown into in-
creased wisdom of many aspects of the face. The study of 
facial anatomy has blossomed in the last few years; with 
more attention being paid to areas of perceptual interest, 
the structures that define faces of different ages can be 
seen to have altered in knowable ways, not mysterious and 
arbitrary ones.  

Drs. Lamb and Surek have given us a remarkable volu-
me of facial anatomy, compiling information from other 
authors but also including extensive clean dissections 
and descriptions of their own. The greatest of explana-
tory tools, the diagrams, are particularly valuable as they 
are concise and correct and address the clinician’s con-
cerns. Anatomic phenomena of the face, hollows, ripples, 
mounds, and others are revealed to have their origins deep 
in the face in ways that are not intuitive. Treatments can 
be made more rationally with such understandings and 
many are included in this volume. Knowledge is power.  
This book is a major step forward in understanding not 
only the dry anatomy of the face, but how it works and 
how it can be modified for the good.  Any student of the 
face will be well advised to study the topic and this book 
in particular. 

 Val Lambros, MD
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Preface

Bryan Mendelson said it best: “Human beings are the only 
species on the planet whose age shows on their face.” 
Treating the aging face is one of the great challenges of 
aes thetic surgery, and volume replenishment is a critical 
component of the treatment algorithm. Although volumi-
zation techniques are commonly performed, they are still 
relatively subjective, and they are often based on injector’s 
“aesthetic eye.” As anatomists and surgeons, we believe a 
strong knowledge of facial anatomy is critical for an injec-
tor to be accurate, safe, and consistent when performing 
facial volumization. Although there have been several 
published works about the individual components of the 
face, there has not been a comprehensive synthesis of fa-
cial anatomy specific to injection techniques. This book is 
designed to bridge the gap between the anatomy lab and 
your injection clinic. We intend to distill high-yield, cli-
nically relevant anatomical details of commonly injected 
regions of the face and to guide the clinician in the safe 
conduct of these procedures.

The full-page illustrations will take the reader through 
each layer of the face, from deep to superficial, to demon-
strate the scaffold construction of this complex anatomical 
landscape. As the reader turns the pages, they will arrive 
on new anatomical layers. On the left side of the page, the 

xiii

reader will find a written synopsis of the vascular, muscu-
lar, ligament, and adipose components of the specific lay-
er paired with cadaveric photographs. Personally, we find 
the synergy between the anatomical descriptions and the 
medical illustration to equip us with a “snapshot” that we 
can think about when we are injecting these regions on 
our patients. It is our hope that this presentation improves 
your understanding of depth and of the plane of injection. 
At the end of Chapters 1, 2, and 4, we share our preferred 
techniques for volumization in each region; these descrip-
tions are accompanied by a medical illustration depicting 
the critical anatomy for the defined technique. 

The supplemental video companion of the book will 
take the reader step by step through each technique as it 
is performed on a patient. These videos contain medical 
illustrations in the top corner of the screen for the reader 
to visualize the anatomy as the injection is performed. The 
gliding nature and dynamic planes of the face create a for-
midable challenge for the injector when treating an aging 
face. Please consider this book as a companion, toolbox, 
and potential “secret weapon” to assist you with obtaining 
optimal aesthetic outcomes for your patients.

Jerome Paul Lamb and Christopher Chase Surek
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1 The Midface
Jerome Paul Lamb and Christopher Chase Surek

The Orbital Retaining Ligament, 
the Zygomaticocutaneous 
Ligaments, the Maxillary Retaining 
Ligaments, and the Masseteric 
Ligaments
The midface consists of both deep and superficial fat compart-
ments along with two relevant anatomic spaces. The approach 
to the spaces and compartments has been previously published. 
The importance of hormonal receptors has been postulated but 
not investigated as a cause for midface descent, resulting in the 
aged appearance. Lambros postulated that midfacial aging was 
the result of volume loss rather than ligamentous or skin re-
laxation. Studies suggest a selective atrophy of deep fat com-
partments and relative hypertrophy of superficial fat, and this 
corresponds with larger adipocyte size in superficial fat com-
pared to deep fat. The recent proposed concept of pseudoptosis 
or selective deflation of deep fat compartment leading to loss of 
support and sagging of the superficial cheek fat has led authors 
to advocate deep volumization techniques. We feel that the real 
decision lies in whether to inject in a sub-SMAS (subsuperfi-
cial muscular aponeurotic system) or supra-SMAS plane. This 
chapter will demonstrate the anatomy from deep to superficial 
portraying key anatomical targets for injection.

For the purpose of anatomical division, the midface can be 
divided into upper and lower regions by an imaginary topo-
graphic line traversing from the base of the alar crease to the 
superior tip of the tragus (Fig. 1.1). This line corresponds with 
the course of the zygomaticocutaneous retaining ligaments that 
arise from bone and insert onto skin (Fig. 1.2). This line acts 
as an equator between two distinctly different anatomical re-
gions: the bone-supported cheek and the mobile cheek.

Fig. 1.1 The malar equator (turquoise line) bisects the midface and 
anatomically correlates with the zygomaticocutaneous ligaments.

Fig. 1.2 The zygomaticocutaneous ligaments form the lower “ham-
mock” border of the prezygomatic space. The ligaments serve as a 
partition of the upper and lower midface, respectively.
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1 The Midface

The Lower Midface
On the surface of the anterior maxilla reside the maxillary re-
taining ligaments. The clinical relevance will be discussed lat-
er in this chapter in correlation with the premaxillary space. 
Laterally, the upper and lower masseteric ligaments divide the 
“fixed SMAS” laterally from the “mobile SMAS” anteriorly.

Fig. 1.3 presents the gross anatomy of the ligaments dis-
cussed in this section.

The Upper Midface
The orbital retaining ligament (ORL) is a bilaminar structure 
originating from the tear trough ligament. The ORL coalesces 
with the lateral orbital thickening as it traverses along the or-
bital aperture. The ORL separates the preseptal space from the 
prezygomatic space in the upper midface.

In addition to the zygomaticocutaneous ligaments, the main 
zygomatic ligament resides at the bony transition between the 
lateral and anterior midface at the maxillary deflection. As liga-
ments align with vascularized membranes, this region is clini-
cally referred to as MacGregor’s patch.
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1 The Midface

Fig. 1.3 Medical illustration of the key retaining ligaments of the midface: the orbitomalar ligament, the main zygomatic ligament, the zygo-
maticocutaneous ligaments, and the maxillary and masseteric ligaments.
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1 The Midface

The Preperiosteal Fat Pad and the 
Deep Pyriform Space
The Upper Midface
In the upper midface, deep to the orbicularis oculi, lie two lay-
ers of fat compartments: the preperiosteal fat compartment 
and the suborbicularis oculi fat compartment (SOOF), respec-
tively. The SOOF will be discussed and demonstrated later in 
this chapter. However, deep to the SOOF and the prezygomatic 
space resides the preperiosteal fat compartment (Fig. 1.4). This 
fat is adherent to the bone of the maxilla and in cadaveric dis-
section is often noted to be covered with a dense fascia.

The Lower Midface
Deep on the anterior maxilla lies the deep pyriform space (Fig. 
1.5). The deep pyriform space passes deep to the angular artery 
and abuts the recessing pyriform aperture (Fig. 1.6). We pos-

Fig. 1.5 Medical illustration of the deep pyriform space and impor-
tant adjacent anatomical structures. (From Surek C, Vargo J, Lamb J. 
Deep pyriform space: anatomical clarifications and clinical implica-
tions. Plast Reconstr Surg. 2016;138(1). 2016 with permission)

Fig. 1.6 The deep pyriform space is cradled medially by the pyriform 
aperture and depressor nasalis. The angular artery courses between 
the space and the deep medial cheek fat compartment. Note that 
the artery is not directly on periosteum, but superficial and lateral 
within the roof of the space. (From Surek C, Vargo J, Lamb J. Deep 
pyriform space: anatomical clarifications and clinical implications. 
Plast Reconstr Surg. 2016;138(1). 2016 with permission)

Fig. 1.7 Demonstration of the mimetic muscle insertions into the 
nasolabial fold. (From Surek C, Vargo J, Lamb J. Deep pyriform space: 
anatomical clarifications and clinical implications. Plast Reconstr 
Surg. 2016;138(1). 2016 with permission)

Fig. 1.4 The preperiosteal fat pad lies within the prezygomatic space 
adherent to the maxilla.

tulate that, with age, the pyriform recesses, thereby enlarging 
the size of this space. In a cadaveric study, we found that the 
angular artery traverses lateral and superficial to the space and 
therefore is not preperiosteal at this level. This is an important 
finding for the injector as volumization in the deep pyriform 
space is not only effective in pyriform recess effacement, but 
also can be done safely without concern for intravascular com-
promise. Cannula pneumatization of the space demonstrates its 
deep connection to the upper midface through an undefined 
viaduct (Video 1.1). The lip elevators drape over this space as 
well, sending interlocking fibers into the nasolabial fold (Fig. 
1.7). Volumization of this space may decrease the moment arm 
effect of these muscles on nasolabial fold elevation and efface-
ment. The cephalic limitation of both the deep pyriform space 
and the premaxillary space is the tear trough ligament.

Fig. 1.8 presents the gross anatomy of the fat compartments 
and sub-SMAS spaces discussed in this section.
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1 The Midface

Fig. 1.8 Medical illustration of the deepest compartments and spaces in the midface.
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1 The Midface

The Prezygomatic Space
The Upper Midface
Deep to the orbicularis oculi muscle, between the SOOF and the 
preperiosteal fat pad, lies the prezygomatic space (Fig. 1.9). The 
space is bounded superiorly by the ORL, which is synonymous 
with the orbitomalar ligament. The caudal extension of the 
space is limited by the zygomaticocutaneous ligaments. These 
ligaments act as a “hammock” network separating the upper 
midface from the lower midface. The lateral extent of the space 
is the lateral orbital thickening with a cephalic extension into 
the temporal tunnel.

On the floor of this space lies the preperiosteal fat. The in-
vesting fascia of SMAS on the posterior border of the orbicularis 
oculi is contiguous with the fascia overlying the preperiosteal 
fat compartment. The uniform construct of these structures 
forms a prezygomatic space capsule as described by Mendelson 
(Fig. 1.10). On blunt cannula access to this space from the later-
al approach, the injector will use their opposite hand to “pinch 
and pull” the skin and orbicularis upward, allowing the cannula 
to pass deep and enter the prezygomatic space (Fig. 1.11; Video 
1.2). Entrance into the space is confirmed by a palpable and au-
dible penetration of the prezygomatic space capsule. The injec-
tor will feel and hear a “pop” once when they pass through the 
capsule into the space.

Fig. 1.9 Illustration of the anatomical depth relationships in the 
upper midface. The prezygomatic space is demonstrated in the 
deep suborbicularis plane (blue capsule). The orbitomalar ligament 
is demonstrated arborizing through the orbicularis oculi muscle 
inserting into the skin forming the tear trough crease. The zygomati-
cocutaneous ligaments arborize through the orbicularis, forming 
a partition between the infraorbital “malar” fat compartment 
superiorly and superficial cheek compartment inferiorly. The cutane-
ous insertion of the ligaments forms the characteristic skin crease 
demonstrated in clinical malar mounds. 

Fig. 1.10 Frontal view. The prezygomatic space capsule has been 
stained with methylene blue. The infraorbital “malar” fat compart-
ment is noted superficial to the prezygomatic space and orbicularis 
oculi. Blunt cannulas placed percutaneously prior to dissection are 
found inside the prezygomatic space. (From Surek CC, Beut J, Ste-
phens R, Jelks G, Lamb J. Pertinent anatomy and analysis for midface 
volumizing procedures. Plast Reconstr Surg 2015;135(5):818e–829e 
with permission).

Fig. 1.11 Demonstration of the “pinch-and-pull” technique for 
penetration of a blunt cannula into a suborbicularis plane into the 
prezygomatic space. (From Surek C, Beut J, Stephens R, Lamb J, Jelks 
G. Volumizing viaducts of the midface: defining the Beut techniques. 
Aesthet Surg J 2015;35(2):121–134 with permission)

Injection Pearl
For consistent deep volumization of the cheek, the prezygo-
matic space can be a secret weapon.

Fig. 1.12 depicts the gross anatomy of the prezygomatic space.
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1 The Midface

Fig. 1.12 Medical illustration of the prezygomatic space. 

9781626238640_c001_v4a.indd   9 6/29/2017   2:13:22 PM



10

1 The Midface

The Medial and Lateral 
Suborbicularis Oculi Fat 
Compartments and the Deep 
Medial Cheek Fat Compartment
The Upper Midface
The SOOF is a thin layer of fat residing between the undersurface 
of the orbicularis oculi muscle and the dense posterior capsule 
of SMAS. The SOOF is partitioned into medial and lateral com-
ponents by an arterial branch supplying the palpebral eyelid.

The Lower Midface
The unique anatomical architecture of the lower midface exists 
caudal to the zygomaticocutaneous ligaments. The deep medial 
cheek fat (DMCF) compartment has been found to become defi-
cient in volume with age and is associated with small adipocyte 
size, in contrast to the supra-SMAS fat compartments that have 
been shown to hypertrophy with age. Initially described by Pes-
sa and Rohrich in cadaveric dissection, the three-dimensional 
construct of the DMCF was studied through computed tomog-
raphy by Mathias Gierloff.

By definition, the deep medial cheek compartment lies an-
terior to the zygomaticomaxillary buttress. The DMCF is par-
titioned by the levator anguli oris creating medal and lateral 
components.

The Lateral Component of the Deep Medial 
Cheek Fat
The ill-defined lateral border of this DMCF abuts the buccal 
space and bony maxillary depression. In cadaveric study, the 
lateral component of the DMCF has demonstrated a loose, areo-
lar consistency. The authors do not recommend the lateral com-
ponent as a target for deep cheek volumization.

The Medial Component of the Deep Medial 
Cheek Fat
The medial component of the DMCF is wedged between the 
premaxillary space anteriorly and deep pyriform space posteri-
orly. This fat is more robust and compact compared to its lateral 
counterpart. Volumization of the medial DMCF along with the 
deep pyriform space has been postulated to enhance anterior 
cheek projection in the aging face and may create a fulcrum ef-
fect on the draping lip elevators that traverse superficial to the 
compartment. For topographic identification, the medial com-
ponent of the DMCF lies within an area less than 1.5 cm lateral 
to the base of the alar crease (Figs. 1.13, 1.14).

Injection Pearl
Inject deep and medial in the anterior cheek. Choose filler 
composition wisely. We recommend medium to large particle 
size filler with high cohesivity or autologous fat.

Fig. 1.13 Lateral view. The superficial fat compartments have been 
retracted. Zygomaticus major (ZM) and levator labii superioris (LLS) 
are labeled. The orbicularis oculi has been resected. Remnants of the 
lateral suborbicularis oculi fat compartment (SOOF) are noted on top 
of the preperiosteal fat (PPF). The medial SOOF and the infraorbital 
(IO) neurovascular bundle are labeled. The loose areolar consistency 
of the deep medial cheek fat is noted lateral to the transected levator 
anguli oris (LAO). (From Surek CC, Beut J, Stephens R, Jelks G, Lamb J. 
Pertinent anatomy and analysis for midface volumizing procedures. 
Plast Reconstr Surg 2015;135(5):818e–829e with permission)

Fig. 1.14 Lateral view. The superficial fat compartment layer has 
been reflected. The orbicularis oculi has been resected. Demonstra-
tion of the deep medial cheek fat (DMCF) and medial suborbicularis 
oculi fat compartment (SOOF) stained with methylene blue. The 
zygomaticus major (ZM), levator anguli oris (LAO), levator labii 
superioris (LLS), and levator labii superioris alaeque nasi (LLSAN) 
are labeled. Hyaluronic acid filler homogenized with red dye has 
been injected into the lateral SOOF overlying the preperiosteal fat 
compartment. (From Surek CC, Beut J, Stephens R, Jelks G, Lamb J. 
Pertinent anatomy and analysis for midface volumizing procedures. 
Plast Reconstr Surg 2015;135(5):818e–829e with permission)

Fig. 1.15 shows the gross anatomy of the fat compartments dis-
cussed in this section.
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