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Editorial

Brazilian Oculoplastic Surgery Society - “BOSS”(from Portuguese:
Sociedade Brasileira de Cirurgia Plástica Ocular - SBCPO)
How was the origin of the oculoplastic surgery? Well, good question. I think drooping eyelid surgery plays a key role in
the emergence of this specialty. If it wasn’t for the ptosis, maybe it didn’t even exist… Back in 1968, the political moment was
complex around here in Brazil and it was considered “the year that did not end” by remarkable events for the world... And
for the oculoplastic too! At that moment was created the first university service dedicated to the teaching of Oculoplastic
Surgery at the Federal University of Minas Gerais, by Professor Eduardo Jorge Carneiro Soares. On the one hand, Brazil was
already a reference in plastic surgery, with the international success achieved by Professor Ivo Pitanguy. And on the other, in
ophthalmology, the Professor Hilton Rocha was also recognized as a pioneer. Adding to the influence of these two masters,
oculoplastic surgery could only be born strong and healthy in Brazil.
Evaldo Machado dos Santos, Sebastião Etoy Pereira e Eduardo Soares were the three doctors responsible for forming a
group to teach and promote oculoplastic surgery in Brazil. Back then, there was only the Brazilian Center for Strabismus.
A significant incentive for the trio was given by Jack Mustardé in October 1971 when he visited Brasil after being invited by
the Brazilian Portuguese-Spanish Congress in Rio de Janeiro (RJ).
They prepared the statutes and, on November 21 of 1974, they founded the Study Center of Oculoplastics (CEPO) at the
headquarters of the Brazilian Society of Ophthalmology in Rio de Janeiro. Professor John Clark Mustardé was awarded the
title of Honorary President.

“It is with great pride, that after a lot of work and with the help of friends, which I will later have the pleasure of mentioning, we were able to
format our newspaper “Plástica Ocular”. It’s the first, but you won’t be the last! I have a copy of the newspaper that I received in mid-1987,
and then nothing else was done to unite us, through a vehicle so important to our Brazilian Oculoplastic Surgery Society. With the publication
of our newspaper, the Society will become stronger, being able to honor our Oculoplastic. We will publish open sessions to defend our rights
and make room for any colleague, whether special or not, to speak out. With your help, we will be respected. We may also encourage the
publishing of scientific research to clarify the whole of Oculoplastic. We are open-hearted to constructive suggestions and criticism.
We hope you all help.
See you soon,
Hélcio Bessa - President of the Brazilian Oculoplastic Surgery Society
Brazil, 1998”
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Eduardo Jorge Carneiro Soares was awarded the president of the first board for a term of two years.
In 1979, The Study Center of Oculoplastic (CEPO) becomes the Brazilian Oculoplastic Surgery Society. On September 8th,
1979, chaired by Euripedes da Mota Moura and with Waldir Martins Portellinha as secretary, the new board took office.
Two years later, 1981 - October 22th , the official recognition of the Brazilian Oculoplastic Surgery Society (BOSS) among
the affiliated societies of the Brazilian Council of Ophthalmology took place.
On September 3rd, 1997, with the presence of Professors J. C. Mustardé and Richard Collin, the book “Oculoplastic Surgery¨Roca Publishing House, São Paulo/SP – was launched in Goiânia (GO). This was the main theme of the XXIX Brazilian Congress
of Ophthalmology. The editors were Professors Eduardo J. C. Soares, Euripedes M. Moura and João Orlando R. Gonçalves.
Former president of BOSS, Hélcio Bessa brought back the Society’s newspaper on 1998, considered the first official press
release of our society.
With the emergence of laser in ophthalmology, eyelid surgeries have gained even more popularity. The technology also
facilitated the procedure of tear pathways, orbit... Less invasive techniques. More effective. From general anesthesia to local/
regional, less hospitalization. Faster and more satisfactory recovery.
So many advances have brought notoriety to the oculoplastic surgery. Even among the doctors inside...... and outside the
country. BOSS joined the American Society of Ophthalmic Plastic and Reconstructive Surgery and since then, the family grew
throughout Europe and Latin America.
When I assumed the presidency of BOSS in the previous administration (2018/2019), the greatest thought was to invest in
the scientific improvement of the Society. Thus, we launched the first book of “Periocular Aesthetics” during the International
Oculoplastic Meeting at Goiania, in 2018, edited by me, Patrícia Akaishi, Suzana Matayoshi and Ana Rosa Pimentel. Then came
the idea of launching a series of Conduct Manuals (“consensus”) on the most varied subjects related to oculoplastics. Therefore,
the project of preparation of this series of five Manuals of Conducts on relevant topics of our subspecialty was part of our
plan to promote teaching and scientific research in Oculoplastic. This idea was shared and supported by Patrícia Akaishi, Filipe
Pereira and Allan Pieroni. In 2019 we launched the first one about Blepharoplasty.
Scheduled for release in 2020, the society’s first scientific journal is been published. And in 2021, oculoplastic surgery is again
(24 years since 1997) , for the second time in history, the great theme of the Brazilian Congress of Ophthalmology denoting
the importance and relevance of our Society to all ophthalmologists in Brazil.
Roberto Murillo Limongi
Founder Editor

Oculoplastic Surgery. 2020;1(1):1-3
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■ ABSTRACT
Objective: To recount oculoplastic surgery throughout history and describe
key events underpinning the modern ophthalmology subspecialty.
Headings: History; Orbital Implants; Blepharoplasty; Botulinum Toxins;
Dacryocystorhinostomy.

DOI: 10.5935/2177-1235.2019RBCP0000

INTRODUCTION
Oculoplastic surgery, also known as ophthalmic plastic and
reconstructive surgery and oculofacial plastic surgery, is among
the most highly subspecialized medical fields today. As with other
areas in medicine, complexity and the expansion of knowledge
and technology led to concentration on focused anatomy and
sub-specialization. Plastic surgery of the orbits, eyelids, and
lacrimal system evolved from ophthalmology as a distinct surgical
discipline over the past century.1,2 Important milestones were the
establishment of formal fellowship training programs as well as
the formation of societies representing these specialty surgeons
a half century ago. Yet oculoplastic surgical concepts can be
traced to the origins of medicine, dawn of surgery, and even the
earliest civilizations. In celebration of the launch of the journal
Oculoplastic Surgery, the official journal of the Brazilian Society
of Oculoplastic Surgery (Sociedade Brasileira de Cirurgia Plástica
Ocular, SBCPO), the authors aim to recount these and other key
historic developments related to lacrimal, eye removal, orbital, and
eyelid surgery.

THE BEGINNINGS
The first human surgery is reported to have occurred around
6500 BCE, based on archeologic evidence of holes carved in skulls,
or trepanation.3 (Figure 1) The purpose of these trepanations is
unknown, but quite possibly these Neolithic period “craniotomies”
parallel some modern day neurosurgical or orbital surgeries that
aim to decompress central nervous system structures.
Tear drain surgery, also core to oculoplastic surgery, is also
among the earliest recorded surgeries. In fact, treatment of acute
dacryocystitis finds itself in one of the oldest deciphered writings in
the world – the Code of Hammurabi, from 1772 BCE.1,4
Many surgical procedures would be attempted during
ancient times and antiquity. Some, like the practice of bloodletting,

Figure 1. Trepanation. By June J, Yoo,Md, 2020.

would desist for futility. Other concepts, like setting bones, would
endure. More recognizable to contemporary oculoplastic surgery,
flaps and grafts can be traced back as early as 25 BC. During the
7th century, Byzantine physician Paul of Aegina described repair of
entropion due to trachoma.5
Centuries later, Andreas Vesalius in 1543 would publish
an anatomy treatise, albeit with many errors. Georg Bartisch, in
1583, would more accurately describe ocular and orbital anatomy
and pathology in his work, Ophtalmodouleia.6 Some two hundred
years later in 1775, Jacques Daviel would describe resection of
eyelid neoplasms with negligible fallibility compared to modern
standards.2 Yet pain, high risk for infection, and lack of anatomical
knowledge would limit surgeries and much progress prior to the
19th and 20th centuries.

1. University of California, Irvine, Department of Ophthalmology, Irvine - CA, United States.
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Several key discoveries in these two centuries exponentially
expanded surgery and medicine. These following contributions
established parameters for successful surgeries of all types.
Anesthesia was the first notable breakthrough. In 1844,
Horace Wells introduced nitrous oxide anesthesia.7 In 1846, dentist
William Thomas Green Morton and surgeon John Collins Warren
successfully removed a congenital vascular malformation from
the neck of a patient sedated with diethyl ether.8,9 Local, regional,
and systemic anesthesia techniques progressed, and surgery free
from pain provided surgeons time to carefully and meticulously
improve their technique, understand anatomy, and later attempt
more invasive procedures.
The emergence of radiography furthered an understanding
of the depth of human structure. Wilhelm Röntgen’s discovery of
the X-ray in 1895 – when he famously took a radiograph of his
wife’s hand depicting the bones within – may be considered the
birth of the radiology discipline that continues to facilitate many
surgical interventions today.10
Antisepsis and hand hygiene were other key advances.
Obstetrician Ignaz Semmelweis, the father of infection control
and affectionately named “the savior of mothers,” was a leading
advocate for hand washing. His defining case-control study
demonstrated that simple hand washing prior to delivery lowered
rates of puerperal fever, the most common cause of postpartum
maternal mortality at that time.11
Mounting evidence for sterile technique combined with
the discovery of antibiotics allowed more surgeries to proceed
without devastating infections. Improvements in anesthesia
and knowledge of anatomy also led to tremendous advances in
surgery throughout the 1900s. Several disciplines within medicine
and surgery emerged. In the United States, the American Board
of Ophthalmology (then called the American Board of Ophthalmic
Examinations) was formed in 1916, marking the very first medical
specialty board. Other disciplines within and even outside medicine
would later espouse “board certification” that would become a
term of art marking distinction and competence. Oculoplastic
surgeons were among the first to call attention to quality in the
medical profession. This commitment to excellence allowed many
tear drain, eyelid, and orbital surgeries to evolve.

NASOLACRIMAL SURGERY
As aforementioned, surgery involving the nasolacrimal
system dates as far back as ancient Mesopotamia in the Code of
Hammurabi, the set of laws for this civilization. Much later, ancient
Roman physicians and philosophers Aulus Cornelius Celsus and
Claudius Galen, in the first and second centuries, respectively, used
hot cautery to create a hole through the lacrimal bone into the
nose to treat chronic dacryocystitis.12,13
External dacryocystorhinostomy (DCR) first appeared in
the medical literature in 1904.14 Addeo Toti described creating bony
window parameters of 12-15 mm by 10-12 mm to prevent surgical
failure. (Figure 2) The concept of a wide, large osteotomy to
improve DCR success may still apply today. The practice of suturing
Oculoplastic Surgery. 2020;1(1):4-11

nasal mucosal flaps may be the first enduring improvement to
DCR, originally detailed by Hermann Kuhnt in 1914, who sutured
the flaps to surrounding periosteum.2,15 Johannes Ohm followed in
1926 by fixating lacrimal sac flaps to nasal mucosal flaps.16

Figure 2. Dacryocystorhinostomy. By June J, Yoo,Md, 2020.

While ancient descriptions of DCR include endonasal
approaches, innovations in endoscopic camera equipment
and surgical instrumentation in recent decades have renewed
interest in the approach. George Caldwell in 1893 followed by Mike
McDonogh and Jan Meiring in 1989 entered endonasal DCR in the
contemporary medical literature.12,13,17,18
Apart from the above, the DCR procedure has remarkably
seen few major advances. Silicone stents, adjunctive turbinectomy
or septoplasty, novel instruments for bone removal, or adjunctive
antimetabolites, such as mitomycin-c, have been purported to
improve success rates.19,20
However, these are not universally necessary; one could
argue that DCR may be largely unchanged for centuries.
Options for canalicular and other upper lacrimal system
obstruction were limited prior to the last half century. In 1965,
Lester Jones would describe conjunctivodacryocystorhinostomy
with a pyrex tube that remains a quality of life breakthrough for
many patients.21

ORBITAL SURGERY
A pivotal moment in the history of orbital surgery was
Rudolf Ulrich Krönlein’s 1888 description of removing the lateral
orbital wall to resect a dermoid cyst. (Figure 3) This technique
5
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provided the framework for modern orbitotomy to access the
deep lateral and posterior orbit.22 Étienne Rollet further described
anterior orbitotomy in 1907, with the use of a long sub- brow incision
and dissection in the superior subperiosteal plane.23 Subsequently,
a variety of techniques have been described, including transcranial
and endonasal approaches and variations of transcutaneous and
transconjunctival orbitotomy incisions.23

Figure 3. Lateral bone ﬂap. By June J, Yoo,Md, 2020.

In decompression, one of the most common types of orbital
surgery, removing every wall of the orbit has been attempted,
including transcranial approaches to the orbital roof.22,24 Modern
approaches to thyroid eye disease still rely on bone chiseling and
removal through direct trans- conjunctival or trans-cutaneous
orbitotomy incisions, although trans-nasal and trans-oral
(transantral) approaches to the orbit remain relevant.
One controversial application of orbital surgery, for nonophthalmologic indications altogether, was the transorbital
prefrontal lobotomy for neuropsychiatric diseases. In 1937,
Antonion Egas Moniz and Pedro Almeida Lima described a
technique of drilling two holes into the skull and using a device,
called a leucotome, to remove sections of the prefrontal cortex.25
Amarro Fiamberti was the first to attempt a transorbital prefrontal
lobotomy in 1937, when he forced a cannula through the upper
eyelid, then orbital roof and into the frontal lobe where he injected
either alcohol or formalin.26 American Walter Jackson Freeman II
refined the procedure in 1946 by using a specialized leucotome
called an orbitoclast, essentially an ice pick with gradations, to
remove cortical tissue via a transorbital approach.27 The orbitoclast
was placed into the superior orbit and inserted into frontal lobe to
“sever connections of the psyche” and treat psychiatric disease.28
A Nobel Prize was awarded to Moniz for this approach, yet many
patients were seriously injured or died; the procedure was later
debunked, with many calling for the Nobel Foundation to rescind
the prize.29 While this type of frontal lobotomy did not endure, the
concept of transorbital neurosurgery for other indications remains
relevant today owing to the less invasive benefits compared to
traditional open craniotomy approaches.30–32
The advent of radiography allowed physicians to better
understand skeletal anatomy and pathology. Two-dimensional
plain film radiographs provided insight into orbitofacial skeletal
pathology and trauma. Computed tomography (CT) later largely
replaced plain films in surveying the facial skeleton and orbit. The
first CT of the orbit was taken at the Mayo Clinic in Rochester,
6

Minnesota, in 1973.33,34 Magnetic resonance imaging (MRI) has
become another form of imaging crucial to the field of oculoplastic
and orbital surgery since its advent in 1977, largely due to the work
of physicist Peter Mansfield.35 While MRI initially had limited utility in
orbital imaging given its lower spatial resolution when compared to
CT, the development of specialized head coils in the 1980s improved
orbital resolution, allowing ophthalmologists to effectively analyze
orbital and cranial nerve anatomy.36,37 Over the past twenty years,
the creation of surface level microscopy coils that decrease signalto-noise ratios and generate thinner slices has allowed remarkable
resolution.38,39 Today, oculoplastic and orbital specialists have a
myriad of imaging options that continue to evolve.
Orbitofacial trauma repair would adopt orthopedic
technologies. William Arbuthnot Lane and Albin Lambotte
pioneered the use of metal screws and plates for fracture fixation
of long bones.40,41 Although early fixation plates were complicated
by corrosion, plate weakness, bone resorption and perfusion, they
served as the foundation for today’s titanium plating systems
commonly used for facial and cranial fractures.42 For orbital
blowout fracture repairs, Carroll Browning and Robert Walker
popularized the use of nonporous alloplastic thin nylon implants in
1961, still perhaps one of the best implant choices.43

ENUCLEATION AND EYE REMOVAL SURGERY
Johannes Lange is reported to have first performed an
enucleation in 1555, but the literature lacks a complete description
of his operation. In 1583, Bartisch described passing a hook
through the globe for traction before dissecting the globe out of
the orbit.44 In the mid-19th century, Joseph Ferrall and Amédée
Bonnet described dissecting and removing extraocular muscles
within Tenon’s capsule, which remains the mainstay of modern
enucleation surgery.44–46
Philip Mules introduced orbital implants in 1884, and
William Frost was the first to suggest using a glass sphere.47
Since then, materials from paraffin to rabbit eye have been used,
with a trend toward acrylic, polymethylmethacrylate, silicone,
hydroxyapatite, and porous polyethylene in the 20th century. Lastly,
in 1978, Byron Smith and Richard Petrelli published the use of
autologous fat grafts for volume augmentation in anophthalmic
sockets, a technique that Mexican surgeon Barraquer may have
first described.48
James Bear was the first to describe evisceration surgery
in the early 19th century when he removed intraocular contents
of an eye after an expulsive hemorrhage.49 In 1874, Henry Noyes
expanded on this idea with the application of evisceration in treating
endophthalmitis. In 1887, the first reported cases of sympathetic
ophthalmia (SO) associated with evisceration was published,
leading to a drastic decline in the procedure.50 Evisceration,
however, has slowly regained popularity given its fewer surgical
steps and possible better prosthesis motility compared to some
enucleation techniques. 51–56
The earliest descriptions of exenteration may be from
Bartisch in 1583.57,58 Others credit the first to Benjamin Gooch in
Oculoplastic Surgery. 2020;1(1):4-11
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1767.59 Given the disfiguring nature of the procedure, modifications
since its initiation have aimed to spare aesthetically-integral
structures, including the eyelid, conjunctiva, and periorbita.58
Numerous experts have described subtotal exenterations, as
well as, the use of temporalis muscle and dermis-fat grafts for
improved healing and cosmesis.60–63 A wide variety of flaps or graft
techniques have been employed to cover exenteration defects.64–66
Today, advances in chemo-, immuno-, or radio-therapy potentially
reduce the indications for these disfiguring exenteration
procedures, but they remain an unfortunate surgery required for
some aggressive diseases.

EYELID RECONSTRUCTION AND BLEPHAROPLASTY
During the Roman era (25 BCE-50 AD), Celsus described
eyelid repairs with advancement and rotational flaps and the
excision of upper eyelid skin – what could be considered an
early blepharoplasty – in his book De Medicina.67 Eyelid anatomy,
however, was not well understood until the 1500s. Andreas
Vesalius and then Georg Bartisch would document their prevailing
understanding of anatomy, with the latter’s descriptions to be
more enduring.1,6
Many periocular cutaneous flaps and grafts would
corroborate and add to those Celsus described. Some that
have stood the test of time include the Mustard cheek flap, the
Tenezel semicircular lateral canthus flap, and the Cutler-Beard
eyelid transposition flap. (Figure 4) One of the most significant
contributions to eyelid surgery was a tarsoconjunctival flap for
lower eyelid defects that is widely credited to Wendell Hughes.68
(Figure 5)

Figure 4. Semicircular ﬂap. By June J, Yoo,Md, 2020.

Oculoplastic Surgery. 2020;1(1):4-11

Figure 5. Tarsoconjunctival flap. By June J, Yoo,Md, 2020.

Although Celsus and Bartisch may have performed upper
eyelid skin removal, Karl Ferdinand von Graefe coined the term
“blepharoplasty” in 1818.69 Blepharoplasty of the upper or lower
eyelids continues to be one of the most common surgeries in
oculoplastic surgery with both functional and aesthetic indications.
Surgical techniques continue to evolve and other modalities such as
laser, radiofrequency, or hyaluronic fillers add to an array of options.

Ptosis Repair
The history of eyelid ptosis repair is intricately tied to
discoveries of anatomy. The first traditionally accepted description
of the levator palpebrae superioris (LPS) muscle was by Vesalius’s
pupil Gabriele Falloppio in his work Observationes Anatomicae in
1561.70 Recently, David Reifler argued that Realdus Columbus first
described the levator in 1559, when he published De re anatomica,
initially calling it the “musculus palpebrae aperiens.” Reifler argued
that Columbus’s description of the LPS was potentially forgotten
given unproven reports that he plagiarized a description of the
pulmonary circulation from Michael Servetus.71
Contemporary ptosis repair techniques originate in the
19th century. Sir William Bowman of London first described both
anterior and posterior approaches in 1857. Later, Lester Jones
demonstrated that a defective or dehisced levator aponeurosis
played a critical role in the pathophysiology of ptosis.72,73
Subsequent modifications were made to Bowman’s techniques,
including quantifying the amount of levator resection from an
external approach.62 Allen Putterman and Martin Urist would
popularize a tarsal sparing posterior eyelid conjunctiva and Müller’s
muscle resection, a modification of an internal eyelid ptosis repair
described by Rocko Fasanella and Javier Servat.74–76 (Figure 6)

Figure 6. Putterman ptosis repair. By June J, Yoo,Md, 2020.
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In 1880, Henri-Narcisse Dransart used subcutaneous sutures
to suspend the eyelid to the frontalis muscle in the first documented
congenital ptosis repair.77 Over the next 100 years, numerous
techniques and materials have been reported, including deepithelialized skin strips, frontalis muscle advancement, autologous
fascia lata, modern sutures (i.e., silk, cotton, nylon), titanium wire,
and implantable devices (i.e., silicone rod, mersilene mesh and
polytetrafluorethylene sheet).78–84 85,86

Lower Eyelid Malposition Repair
Entropion surgery, owing to trachomatous entropion, may
have one of the oldest histories of eyelid surgeries. Paul of Aegina,
around 650 A.D., may have been the first to describe surgical
correction of entropion via a vertical eyelid shortening technique.
Fox in 1858 introduced a horizontal shortening approach.87 Many
variations of procedures addressing horizontal or vertical or
both vectors would be described subsequently. These include
cryotherapy procedures, thermo cautery, and temporary “Quickert”
sutures, in addition to traditional scalpel surgery approaches.88–91
Giulio Bonavolontá credits Davide Armenio of the 12th century
as the first to describe the treatment of ectropion.92 Numerous
techniques for ectropion would be described in the 19th and 20th
centuries. Horizontal eyelid tightening procedures for ectropion
appear as early as 1812.93 Friedrich Von Ammon in 1831 would describe a
lateral triangular eyelid resection.94 Snellen and Robertson in 1862 and
1883, respectively, described suture repair of ectropion.95,96
A major development came in 1870 when Julius von
Szymanowski described a superolateral skin resection of the
eyelid for ectropion (a modification of an inverted triangle skin
resection beyond the lateral canthus described by Johann Friedrich
Dieffenbach).97 This would later be combined with Kuhnt’s “lid
splitting” tarsus and conjunctiva resection technique described in
1883. This “Kuhnt-Szymanowski procedure” would remain popular
until the late 1900s.98 (Figure 7)

Figure 7. Kuhnt-Szymanowski flap. By June J, Yoo,Md, 2020.

In 1966, Malcom Bick would re-popularize Von Ammon’s
lateral eyelid resection.99 Richard Anderson would describe the
lateral tarsal strip in 1979.100 Bick and Anderson’s approaches
remain two of the most popular and contemporary lateral canthal
re-anchoring techniques.
Historically, the surgical correction of lagophthalmos
included surgeries to the upper, lower or both eyelids. These

8

range from eyelid weight or palpebral spring implantation into
the upper eyelid, intermarginal tarsorrhaphy, canthal anchoring,
fascial sling, levator recession, LTS, and tarsoconjunctival flaps.101

Botulinum Toxin
A historical account oculoplastic surgery would be
incomplete without describing the origins of neurotoxin
treatments within the field. Botulinum toxin (BT) afflictions can be
traced to Germany in the late 1700s. The Napoleonic War resulted
in decreased sanitary precautions in food production – notably
smoked blood sausages – and caused paralytic symptoms in
many.102 German physician Justinus Kerner, also known as WürstKerner, conducted experiments on himself and animals in the
early 19th century and eventually described the neurological effects
of BT. The term botulism arose in 1871, originating from the Latin
word “botulus” (sausage).
Würst-Kerner theorized the potential therapeutic use for
BT in decreasing sympathetic nervous system activity in movement
disorders, but it would be over a century later that this idea would
become a reality.103–105
Owing to the potential for BT to cause severe neuroparalytic
disease, it has been extensively researched worldwide as a
biochemical warfare agent.106-109 In fact, given its oral lethal dose of
30 nanograms, it has been postulated that 39.2 grams of pure BT
could wipe out mankind.106
Edward Schantz is credited with one of the first
successfully isolated batches of BT, building on the work of
Carl Lamanna and James Duff.107 In the later 1970s and early
1980s, Schantz collaborated with ophthalmologist Alan Scott
in the original clinical applications of BT – injection into the
extraocular muscles as an alternative to strabismus surgery and
periocular injections to treat blepharospasm.110 Jean Carruthers,
an ophthalmic plastic surgeon working under Scott, and
dermatologist Alastair Carruthers were the first to use BT for
cosmetic purposes after observing decreased wrinkle lines in
patients being treated for blepharospasm.111 The early aesthetic
targets were the glabellar and lateral canthal lines.111 In 1989,
the Food and Drug Administration (FDA) approved botulinum
toxin type A for treatment of strabismus, blepharospasm, and
hemifacial spasm.107,112 In 2002, the FDA granted approval for
glabellar lines, and lateral canthal lines in 2013.113 More recently,
the FDA approved BT for use in moderate to severe glabellar
lines that are associated with corrugator or procerus muscle
activity.114 BT injections continue to be the mainstay of treatment
for facial rhytids, non-surgical brow lift, and hypertrophic
orbicularis oculi.
Beyond the facial dystonia and aesthetic applications, BT
has found widespread applications all over the body. The expanding
list includes migraines, hyperhidrosis, urinary incontinence,
laryngospasm, and depression, among many others. From its
origins in ophthalmology and ophthalmic plastic surgery, some
consider neurotoxin injections to be one of the most significant
medical breakthroughs of the century.115

Oculoplastic Surgery. 2020;1(1):4-11

Origins of Oculoplastic Surgery

CONCLUSION
Oculoplastic surgery has a rich history. The authors’ work
herein corroborates Patel et al, Bartley, and Reifler among many
others as invaluable resources for this piece.
The authors acknowledge several limitations. Many
technologies and pharmacologic advances that enriched the
discipline are absent from this account. In addition, thousands
of surgeons and authors beyond those cited contributed to the
history of oculoplastic surgery that continues to be written.
In the end, oculoplastic surgery finds some of its
procedures among the first recorded human surgeries. It should
be noted that work within the field launched the neurotoxin
revolution in both medicine and aesthetics. Other advances made
prior surgical techniques obsolete. Hitherto, some procedures
including blepharoplasty and dacryocystorhinostomy seem to have
withstood the test of time. Our forbearers should be remembered
for their ingenuity. The journal Oculoplastic Surgery is an exciting
development for the field, where enduring innovation will be
recorded.
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■ ABSTRACT
Innovation within oculoplastic surgery in past decades tended to focus on
novel surgical techniques or reﬁnement of previously described procedures,
highlighting the historically technique-driven emphasis of the ﬁeld. Recently,
however, we have observed a tremendous shift towards translational
oculoplastic research, driving major advances in the development of
novel diagnostic modalities, cutting-edge surgical equipment, implantable
biomaterials, and targeted therapeutic agents. This article describes recent
innovations in oculoplastic surgery, emphasizing the adoption of novel
surgical tools and implantable biomaterials including intraoperative navigation
systems, piezoelectric surgical devices, and custom 3D orbital implants.
Headings: Surgical Instruments; Oculoplastic Surgery; Ophthalmology;
Orbital Implants; Orbital Surgery; Imaging; 3-D Printing.

INTRODUCTION
Oculoplastic surgery emerged as a subspecialty of
ophthalmology in the United States in the mid-twentieth century.1
Although fundamental concepts related to periocular and orbital
surgery were mentioned in earlier ophthalmology and plastic
surgery literature, these techniques were comprehensively tested
and refined during World War II. During that time, the collaborative
efforts of general ophthalmologists with limited exposure to plastic
surgery and plastic surgeons with no training in ophthalmic surgery
were required to treat war-related adnexal and orbital injuries. The
surgical advancements in reconstructive surgery that resulted
from the combined efforts of these surgical backgrounds spurred
the creation of the oculoplastic surgery subspecialty after the war
in the late 1940s.
In response to the expansion of the subspecialty, the
American Society of Ophthalmic Plastic and Reconstructive
Surgery (ASOPRS) was founded in 1969 to facilitate the exchange
of ideas and further promote innovation within the field.2 This
effort gained globally momentum, as evident by the formation
of the Brazilian Oculoplastic Surgery Society (BOSS) in 1974 and
the European Society of Ophthalmic Plastic and Reconstructive
Surgery (ESOPRS) in the 1980s.1,3
Over the past five decades, innovation within oculoplastic
surgery largely focused on novel surgical techniques or refinement
of previously described procedures, highlighting the historically
technique-driven emphasis of the field. Recently, however,
we have observed a tremendous shift towards translational

oculoplastic research, driving major advances in the development
of novel diagnostic modalities, cutting-edge surgical equipment,
implantable biomaterials, and targeted therapeutic agents. In this
review, several of these recent innovations in oculoplastic surgery
are discussed.

INNOVATIONS IN SURGICAL EQUIPMENT
Intraoperative Navigation Devices in Orbital Surgery
Intraoperative image-guided surgery (IIS) employs
stereotactic technology to provide a patient-specific threedimensional representation of the anatomic structures using an
external guidance system. IIS was first utilized in the 1980s to assist
in localization of intracranial tumors in neurosurgical procedures,
and was later adopted in endoscopic sinus surgery.4 The use of
intraoperative navigational devices in the ophthalmic plastic and
orbital surgery was first described in 2002 by Gellrich et al. for
posttraumatic orbital reconstruction.5 Subsequent studies have
explored and refined the use of these image-guided techniques in
orbital surgery to increase patient safety and surgical accuracy in a
variety of applications including:
• Complex orbital fracture repair and reconstruction6–9
• Orbital decompression10–12
• Intraconal lesion biopsy13
• Deep orbital foreign body removal14
• Apical tumor resection13,15,16
• Orbital abscess drainage15,17

1. Washington University School of Medicine, John F. Hardesty MD, Department of Ophthalmology and Visual Sciences, Saint Louis, Missouri, United States.
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Preoperative and Intraoperative Considerations

Surgical Application

Preoperative CT or MRI imaging must be obtained using the
recommended study protocols to optimize accurate registration
between the imaging and the patient. Prior to surgery, the image
study is reconstructed by the navigational console to generate a
volumetric representation, which must then be properly aligned with
the anatomical structures of the patient. Two types of navigational
systems are available – infrared (or optical) systems use infrared
sensors that track a light-emitting and reflective device fixated to
the patient. Electromagnetic systems use the electromagnetic field
produced by an emitter anchored to the surgical table to provide the
relative position of the navigational probe to the field. Intraoperative
automated registration is performed using an adhesive face mask
with reference markers that are applied to the skin of the patient at
locations that is unlikely to move during the procedure. Additionally,
manual registration can be performed by placing the navigational
probe at specified positions for point-to-point alignment which is
used to calculate the relative location of other structures based on
the known imaging space.
Limitations of IIS include the additional pre-operative
imaging study costs, initial navigational system cost, proprietary
disposable supply costs, and the additional setup and incorporation
time required.17 Furthermore, recalibration may be required to
during the procedure if soft tissue reference points become
distorted to maintain navigational accuracy. However, Millar
and Maloof reported a $500 increase in cost per case and found
surgical times to increase by only 10 minutes after the initial
learning curve associated with use in orbital decompression.18
Additionally, Heisel et al. found shorter average operative times
and no differences in system maintenance time when comparing
cases with and without navigational navigation.11 Finally, several
studies have reported improved surgical outcome metrics with IIS,
including greater proptosis reduction in decompression surgery,
and superior orbital volume correction and a reduced need for
revision surgery in orbital fracture repair.7,12,13

The piezoelectric surgical units are comprised of a device
base unit, foot pedals, handpiece, and surgical tips. (Figure 1) Many
surgical systems incorporate irrigation and aspiration into the
handpiece unit to prevent heat-related tissue damage and preserve
visualization of the surgical field. Additionally, an assortment of
piezoelectric handpieces and surgical tips are available for specific
surgical applications. The Mectron Piezosurgery devices allow users
to adjust power and irrigation settings and operate at frequencies
between 24 kHz and 36 kHz with tip excursions between 60 and
200 µm. The Stryker Sonopet Ultrasonic Aspirator also features
adjustable power and irrigation settings, in addition to an integrated
aspiration port at the tip of the handpiece. The Sonopet operates at
a frequency of 25 kHz with surgical tips that generate longitudinal
vibration amplitudes of 120 to 365 µm as well as torsional oscillation.

Piezoelectric (Ultrasonic Bone Aspirating) Surgical
Devices
Piezoelectric surgical systems utilize high speed oscillating
vibrations set at frequencies ranging from 25 to 30 kHz to
selectively target high density tissue such as bone while sparing the
surrounding soft tissue.19 The clinical use of this technology was first
reported in 2000 in the field of dentistry, but have been adopted
by other specialties including otolaryngology, and craniofacial
surgery, and neurosurgery. The use of these piezoelectric systems,
also termed ultrasonic bone aspirators, is particularly appealing for
periocular and orbital procedures due to the constrained surgical
field and the proximity to vital structures in the periorbital soft
tissue. Ultrasonic bone aspirating systems have been utilized for
several oculoplastic surgery applications including:
• Orbital decompression11,20–24
• Lateral orbitotomy with bone flap construction25
• Dacryocystorhinostomy26,27
• Craniofacial reconstruction osteotomy24,28
Oculoplastic Surgery. 2020;1(1):12-17

Figure 1. Sonopet ultrasonic aspirator. A. The handpiece (top) features integrated
aspiration and irrigation which can be used with various surgical tips (bottom). B.
The device base unit.

Several studies have compared the utility and safety of
piezoelectric technology and traditional mechanical tools in
orbital surgery.20,23,27 (Figure 2) In 2010, Cho et al. compared the
surgical outcomes of lateral orbital decompressions performed
using the Sonopet ultrasonic device (n=18) or a high-speed drill
(n=18). They identified no differences in postoperative proptosis
reduction, visual acuity change, or lagophthalmos, but did
report a statistically significant shorter operative time (Mean:
14 minutes) in the Sonopet device group.20 Similarly, Stähr et al.
compared the outcomes of balanced decompressions between
the Sonopet ultrasonic device (n=153) and an oscillating saw
(n=165) for lateral orbital decompressions combined with medial
endoscopic decompressions.24 In contrast, they demonstrated no
statistical differences in surgical times, in addition to visual acuity
and proptosis outcomes.
Importantly, though similar surgical outcomes were
observed using the piezoelectric devices and the mechanical
surgical instruments, several side-by-side comparative studies
found users to favor the piezoelectric surgical instruments,
reporting several intraoperative advantages including:
13
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INNOVATIONS IN ORBITAL IMPLANTS
Customized Patient Implants for Oculofacial Reconstruction

Figure 2. Intraoperative use of the Sonopet handpiece with the serrated knife
surgical tip for lateral orbital bone flap creation.

•

•

•

•

Superior instrument handling and control compared
to the rotating saws and drills that can produce
uncontrolled movements, catching and even
damaging the adjacent orbital soft tissue.
Improved visualization in the compact orbital surgical
field, particularly at the deeper segments of the
lateral wall resulting from the integrated irrigation and
suction in many piezosurgical devices.
Targeted bone emulsification allowing extensive
deep lateral wall decompression and orbital floor
decompression with reduced soft tissue injury causing
dural tears and infraorbital nerve hypoesthesia,
respectively.
Increased safety profile particularly when used in
training programs with residents and fellows.

Surgical Disadvantages, Risks, and Complications
One disadvantages of piezoelectric surgical devices
is the relatively slow rate of bone emulsification, making
them less optimal when large amounts of bone removal is
required. Another disadvantage of the piezosurgery device
is the heat generated by the ultrasonic metal tip which may
result in thermal injury to the skin and soft tissue adjacent to
the surgical site. Importantly, the surgeon must be cautious
during prolonged applications, ensuring the irrigating
system adequately dissipates the heat produced by the tip.
Additionally, though the ultrasonic frequency selectively
targets bony structures, reports have described soft tissue
injury with ultrasonic aspirators, including dural tears resulting
in CSF leaks. 20,24 Finally, the higher costs of these piezosurgical
systems compared to traditional mechanical drills must be
evaluated to determine the cost to benefit ratio of adoption
into a practice.
14

Recent advances in computer-assisted design software
and 3D-printing technology have been utilized to produce
custom patient-specific implants for craniofacial and midfacial
reconstruction.29–33 Traditional facial reconstructive techniques
require intraoperative measurements of structural asymmetry
combined with manual manipulation and modification of standard
implant materials to address the bony deficits. In addition to the
challenges encountered in reconstruction of the facial skeleton,
orbital reconstruction requires further considerations due to the
complex 3-dimensional shape combined with the risks of persistent
postoperative functional deficits including enophthalmos, visual
impairment, and diplopia due to structural asymmetry or restricted
ocular motility. Patient specific implants have been introduced
in oculofacial plastic surgery to attempt to address the technical
challenges associated with traditional reconstructive techniques.
These custom implants provide structural support these implants
not only provide structural support but also have an added benefit
of restoring more exact facial symmetry by recreating the contours,
volume, and projection of the facial skeleton.
Several studies have demonstrated successful utilization
of these patient specific 3-dimensional implants for oculofacial
surgery applications including:
• Orbital fracture repair31,34
• Zygomaticomaxillary complex fracture reconstruction32,33
• Treatment of post-traumatic combined orbital rim
and floor deformities producing facial and malar
projection asymmetry30
• Orbital reconstruction addressing complex bony
deficits following orbital tumor resection32

Preoperative Planning and Intraoperative Considerations
A preoperative orbital or maxillofacial CT study with thin
slices (≤1mm thickness) must be obtained and submitted to the
implant manufacturer in preparation for virtual modeling. Next,
an interactive online design session is coordinated between
the surgeon and the engineering team. During this session, a
preliminary rendering is generated by mirroring the opposite
unaffected side, filling the bony volume deficits on the surgical
side. (Fig. 3A) The rendering is then modified to account for the
planned surgical approach, relative location of vital periorbital
structures, and the surgeon’s personal preferences to produce
a custom implant design. (Fig. 3B & 3C) A formal proposal with
implant specifications is then drafted, which the surgeon must
review and approve. Next, approved custom implant design is
manufactured, sterilized, and delivered to the surgical facility.
These patient specific implants are available in various
materials including cast-molded porous polyethylene (Stryker,
Kalamazoo, MI, USA), polyetheretherketone (PEEK; Stryker,
Kalamazoo, MI, USA), and titanium metal (KLS Martin Group,
Tuttlingen, Germany). Of note, the Stryker porous polyethylene
Oculoplastic Surgery. 2020;1(1):12-17
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Figure 3. A. Left: Preliminary implant created with mirror-based volume rendering. Right: Finalized implant design incorporating surgeon specified changes. B. Side-by-side
implant and CT-imaging reference lines. C. Heat map demonstrating implant thickness.

implants include a sterilized 3D patient skull model, which may be
used as an intraoperative reference. (Figure 4A)
The surgical approach must be tailored to the targeted
surgical site by combining lateral canthotomy, inferior
transconjunctival, and transcaruncular approaches for inferior
defects or an upper eyelid crease approach for superior
reconstructive surgery. Following adequate exposure and
visualization of the desired implant site, the implant is commonly
fixated using screws or plates to stabilize the implant to the
adjacent native bone. (Fig. 4B) Intraoperative modification of the
custom implants may be required, with Copperman et al. reporting
alterations in 6/11 (54.5%) implants reported in their case series.32
Successful implementation of custom 3D implants has
been reported in several oculofacial plastic surgery studies. These
implants have been described for treatment of posttraumatic
deformity or after surgical resection of etiologies such as
neurofibroma, hemangioma, Langerhans cell histiocytosis, or
maxillary sinus myxoma.33,35,36 Common regions treated with
custom implants include combinations including orbital floor,
medial wall, ZMC, malar, and orbital rim deformities.
Chen et al. reported a postoperative improvement in
extraocular motility, facial appearance, volume augmentation, and
symmetry in all 9 patients included in their series.33 Additionally,
Oculoplastic Surgery. 2020;1(1):12-17

all 7 patients with preoperative enophthalmos exhibited
postoperative globe symmetry and 5/6 patients experienced
resolution of preoperative diplopia. Furthermore, several studies
reported decreased surgical times using custom implants for these
geometrically complex regions by eliminating the time-intensive
task of reshaping and manipulation the implant with conventional
reconstructive techniques.36,37

Surgical Disadvantages, Risks, and Complications
Due to recent implementation of this technology, the high
cost and variable insurance coverage of these custom implants
currently prohibits wide spread adoption (custom cast-molded
polypropylene implants cost: $15,000 USD). Additionally, these
custom implants often require several weeks of lead-time for
design planning, finalizing the implant proposal, production, and
shipping, limiting use for urgent surgical repairs.
In cases with extensive bilateral orbital and facial trauma,
normal bony anatomy cannot be modeled using 3D mirroring
techniques, limiting the accuracy of custom orbital and facial
implants.
Importantly, limited types of materials are available for
the 3D implant application. Porous polyethylene is a material
familiar to many oculoplastic surgeons and is readily modified
15
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■ ABSTRACT
This is a literature review to update the current diagnostic and management
of dacryoadenitis in order to provide practical and basic information to guide
a precocious approach based on the reviewed knowledge. Dacryoadenitis is
an unusual inﬂammation of the lacrimal gland with many diﬀerent potential
etiologies, such as infectious, autoimmune, tumoral and most of the time is
related to systemic diseases. The pathogenesis of dacryoadenitis is not yet
fully understood. Clinical recognition is essential for early diagnosis and the
most important factor for the proper management of the disease. Medical
treatment must be initiated promptly and should be aggressive, based on
the diagnosis and current phase of the disease to avoid severe damage.
Headings: Dacryoadenitis; Etiology; Management; Literature review.

INTRODUCTION
Dacryoadenitis is a rare disease recognized by many
described case reports by virtue of its rarity, occurring roughly one
in 10,000 to 14,000 ophthalmic cases 1. Dacryoadenitis corresponds
to 6% of the lacrimal fossa lesions in the USA, 19% in Japan and
13% in China.2
Inflammatory diseases of the lacrimal gland may be
categorized into infectious or noninfectious and acute or chronic
inflammation. Acute dacryoadenitis commonly develops in children
and young adults. It is mostly unilateral with promptly response to
treatment. Acute suppurative bacterial dacryoadenitis is still rare.
When associated with an autoimmune disease, dacryoadenitis
appears to be more prevalent in women than in men, consistent
with the gender predilection in systemic autoimmune disease
overall.3
Classification: dacryoadenitis can be classified as
infectious, autoimmune, infiltrative, or idiopathic in nature.
Infectious dacryoadenitis is extremely rare and this is
most likely to present in an acute fashion. The possible infectious
agents comprise a wide range of pathogens, including virus,
bacteria, fungi and parasites being virus the most common.
Virus has been recognized as a potential cause of lacrimal gland
inflammation for several decades. Epstein Barr virus is a frequent viral
source of lacrimal gland inflammation 4 as well as other viruses such
as cytomegalovirus, Herpes simplex and Varicella zoster.5 Mumps are
caused by paramyxovirus and can result in bilateral dacryoadenitis.6,7,8

However, due to the widespread use of immunization, mumps have
become very rare. Although it typically presents with parotitis, the
mumps course can be quite variable with multiple organ inflammation,
including meningitis, orchitis, pancreatitis, hepatitis, thyroiditis,
neuritis, myocarditis and nephritis. It is important to remember when
performing a physical exam that viral infections are often associated
with regional lymphadenopathy. (Figure 1A)

Figure 1. Clinical aspects of dacryoadenitis. A. Acute viral dacryoadenitis. B.
Tuberculosis dacryoadenitis. C. Sarcoidosis dacryoadenitis. D. IgG4 dacryoadenitis.
E. Lacrimal gland (blue arrow) incisional biopsy.

1. Paulista State University, Faculdade de Medicina de Botucatu, Department of Ophthalmology, Botucatu - SP, Brazil.
2. Rio Hortega University Hospital, Department of Ophthalmology, Valladolid, Spain.
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Bacteria: gram-positive or less frequently gram-negative
bacteria can be a cause for most dacryoadenitis, many times
occurring secondarily to an adjacent infection, after trauma,
via hematogenic or originate within a ductal cyst. Given the rare
occurrence of these infections, large case series are lacking as well
as a precise breakdown of causative organisms and suggestions on
management. Moreover, many non-suppurative cases are treated
empirically without isolation of the alleged pathogen. There
are numerous reports of dacryoadenitis related to tuberculosis,
with the formation of discrete tuberculomas in several cases.9
(Figure 1B) Other possible causes of bilateral dacryoadenitis
include Brucela, Neisseria gonorrhoeae, Chlamydia trachomatis
and Treponema pallidum. There have also been numerous isolated
reports of uncommon pathogens, including methicillin-resistant
Staphylococcus aureus. While Staphylococci, Streptococci
and Gonococci are often noted as the most frequent bacterial
pathogens, Haemophilus, Moraxella and Pseudomonas, have also
been identified as culprits 10 or even more unusual pathogens
such as Cysticercus cellulosae.1 Lacrimal gland abscess formation
is even more uncommon and can happen as a poorly defined
complication of bacterial dacryoadenitis.11

Inflammatory dacryoadenitis
The lacrimal gland can become a target of the immune system
and show signs of noninfectious inflammation. This can occur as a result
of autoimmune diseases (such as Sjögren’s syndrome), following bone
marrow transplants (graft versus host disease), or simply as a result of
aging. Other immune-related disorders also concur with dacryoadenitis
and need to be in the list of possible diagnoses.

Granulomatosis with polyangiitis (GPA)
This is a rare disease with an incidence of 7 to 12 new cases
per million inhabitants per year (about 10 cases per million in
Northern Europe), distinctly higher among Caucasians, particularly
those of northern European ancestry, affecting more subjects 45
to 60 years old, with equal frequency according to sex. Lacrimal
gland involvement as the initial presentation of orbital GPA is
uncommon. Affection is usually unilateral, associated with ptosis
and diplopia and it may predict locally aggressive disease. The
lacrimal gland affection may progress over the years, without
systemic involvement and upper respiratory tract, lung, and kidney
involvement can occur later. Making an early correct diagnosis
despite the absence of systemic progression is extremely important
because in some of these patients, the disease is locally destructive
with irreversible visual and functional loss, and it can be refractory
to systemic corticosteroids and conventional immunosuppressive
drugs.12 Collaborative multidisciplinary diagnostic efforts are
required for timely treatment. Clinicians should be aware of the
possibility of orbital onset GPA.13

Sarcoidosis
Approximately 80% of systemic sarcoidosis carriers
can develop some ocular or orbital involvement, which is often
concurrent with lung and mediastinal
Oculoplastic Surgery. 2020;1(1):18-22

disease but can precede systemic presentation 14. The
lacrimal gland and lacrimal drainage system can be affected in 10%
to 69% of the sarcoidosis carriers. Although initially asymptomatic,
extensive inflammation of the lacrimal gland can provoke dryness.
Significant enlargement of the bilateral main lacrimal gland due to
infiltration can present as a palpable orbital mass, with resultant
mass-effect symptoms, such as diplopia, ptosis, and proptosis. 14
(Figure 1C)

IgG4 and dacryoadenitis
IgG4-related disease (IgG4-RD) was described in the
year 2001 as associated with pancreatitis. IgG4-RD has been
considered the cause of dacryoadenitis since 2007, being typically
a chronic bilateral sclerosing type of dacryoadenitis.15 Currently,
IgG4 is recognized as a multiorgan inflammation, concurrent with
elevated serum IgG4 concentrations, tissue infiltration by IgG4+
plasmacytes and storiform fibrosis in various organs, including the
pancreas, salivary and lacrimal glands, lungs, thyroid, liver, kidneys,
aorta, prostate, retroperitoneum and lymph nodes.16,17
This condition represents a highly heterogeneous entity
that affects various organs increasingly recognized as an immunemediated disease, comprises a collection of disorders that share
specific pathological, serological, and clinical features, considered
as a fibroinflammatory condition with a tendency to form tumors
with inflammatory infiltrate and IgG4 rich plasma cells, elevation
of serum IgG4, affecting virtually every organ and tissue. IgG4-RD
may present as dacryoadenitis, myositis, or involvement of other
orbital tissues, such as inflammatory orbital disorders, orbital
pseudotumor as well hypophysitis, meningitis, and the involvement
of one or more cranial nerves. There are reports suggesting that
sclerosing dacryoadenitis that is associated with IgG4 can go on to
develop lymphoma.
After IgG-4 RD was recognized as a cause of dacryoadenitis,
the number of idiopathic orbital diseases decreased from 40 to
50% because many of them are now included as IgG4-RD. IgG4related dacryoadenitis/sialadenitis (DS) has been considered as
one of the most common presentations of IgG4-RD and IgG4-DS
can combine with other organ involvement, such as autoimmune
pancreatitis, retroperitoneal fibrosis, tubulointerstitial nephritis,
and lung disease. The recognition of IgG-4 DS changed other wellstablished concepts. Mikulicz disease presents high levels of serum
IgG4 and infiltration of IgG4-positive plasma cells in the glandular
tissues and this is now considered as among the IgG4-RD and
named IgG4-DS, which
is characterized by lacrimal and salivary gland
enlargement secondary to the infiltration of lymphocytes and
other inflammatory cells as well sclerosis/fibrosis, and atrophy
of the lacrimal and salivary gland.17 IgG4-DS can present a higher
percentage of allergy and sinus nasal conditions, suggesting a
different mechanism of pathogenesis from that occurring in
other IgG4-RD without DS.18 Another disease included in IgG4-DS
is Kuttner tumor, a disease first reported in 1888 as a bilateral,
painless, nonsuppurative relapsing parotid symmetrical swelling,
associated with lacrimal and salivary gland inflammation. 16 Similar
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to Mikulicz, Kuttner tumor has a bilateral enlargement of the
lacrimal and salivary gland secondary to lymphocytic infiltration,
with histological appearance of round cell infiltration with varying
amounts of glandular and fibrous tissue and without epithelioid
tubercles or giant cells. 16 (Figure 1D)

Differential of IgG4-DS and Sjogren Syndrome (SS)
IgG4- DS is a distinct condition from SS recognized by
persistent gland swelling, while gland swelling in SS is periodic.
Moreover, salivary function is either normal or improved with
the administration of glucocorticoid in IgG4-DS, while in SS it
decreases or it is not affected by treatment. A further difference
is marked elevation of serum IgG4 levels in IgG4-DS, while SS
shows a normal serum IgG4 level. As anti-SS-A and/or antiSS-B antibodies, they tested negative in IgG4-DS, but had a high
positive rate in SS patients. Prominent infiltration involving IgG4positive plasmacytes has been observed using immunostaining
in IgG4-DS, while no IgG4-positive plasmacytes have been seen
in SS. Additionally, no punctate or globular sialectasis has been
observed on sialograms in IgG4-DS, while they are generally
observed in SS. Consequently, IgG4-DS can be considered as an
entity independent of SS, although it is now known that there are
patients who have active disease but normal serum IgG4 levels.19,20
For screening IgG4-DS, the nodal pattern of the submandibular
glands on sonograms and the abnormal accumulation of 18F-FDG
in the submandibular glands on FDG-PET/CT is very effective.
However, the effective findings regarding the screening of SS are
a salt- and pepper appearance and/or multiple cystic areas in the
parotid glands on MRI. 20

Diagnosis of IgG4-RD
IgG4-RD can be considered as a systemic disorder, and
complications need to be carefully evaluated systemically. The
diagnosis of IgG4-RD is based on the following criteria: 1 a clinical
examination showing characteristic diffuse/localized swelling
or masses in single or multiple organs, 2 elevated serum IgG4
concentration (>135 mg/dL), and 3 histopathologic examination
showing (a)
marked lymphocytic and plasma cell infiltration and fibrosis
or (b) infiltration of IgG4+ plasma cells (a ratio of IgG4+/IgG+ cells
>40% and >10 IgG4+ plasma cells per high power field). About 25%
to 60% of cases with IgG4-DS can present with involvement of
organs other than the lacrimal or salivary glands.19 Because this, a
careful systemic exam is highly recommended.

Crohn’s disease
Acute dacryoadenitis can be rarely associated to Crohn’s
disease, presenting with painful eye, periorbital swelling and ocular
motility dysfunction.
Patients can present with the active lacrimal gland
condition but with systemic disease minimally active or under
remission. The dacryoadenitis associated to Crohn`s disease is selflimiting, and does not require immunosuppression for resolution
but antibiotic treatment and steroid can be recommended.21,22
20

Other autoimmune diseases and dacryoadenitis
Other inflammatory diseases associated to vasculitis can also
affect the lacrimal gland such as giant cell arteritis, Behçet’s disease, thyroid
eye disease, inflammatory histiocytosis, lupus or rheumatoid arthritis,
inflammatory myofibroblast tumor, neoplastic histiocytosis.23

Lacrimal gland tumors
Enlargement of the lacrimal gland can be associated to
infiltrative tumors. Approximately 50% of epithelial tumors are benign
mixed tumors (pleomorphic adenoma) and about 50% are carcinomas.
Approximately half of the carcinomas are adenoid cystic, and the
remaining are malignant mixed-tumor primary adenocarcinoma,
mucoepidermoid carcinoma, or squamous carcinoma. Most of
the nonepithelial lesions of the lacrimal gland represent lymphoid
proliferation and up to 50% of orbital lymphoproliferative lesions
occur in the lacrimal gland. Lymphoepithelial lesions may also occur
either in SS or as a localized lacrimal gland and salivary gland lesion.
Some tumors affecting the lacrimal gland can be metastatic tumors to
the lacrimal gland, being the most common the breast, bronchogenic,
prostate and others. (Figure 2)

Figure 2. Lacrimal gland pleomorphic adenoma. A. Swelling in the lacrimal gland
area. B. Computerized tomography showing lacrimal gland mass in the right side. C.
Excised pleomorphic adenoma.

Idiophatic dacryoadenitis
This entity represents the most common cause of lacrimal
gland disease, relating to a subset of dacryoadenitis attributed to
idiopathic orbital inflammation (IOI).24 Idiopathic dacryoadenitis
also known as a lacrimal gland pseudotumor, is an inflammation
of the lacrimal gland tissue with no identifiable local or systemic
cause, occurring in health subjects and considered an immunemediated process. The incidence of idiopathic dacryoadenitis
is second only to thyroid-associated ophthalmopathy and
lymphoproliferative disorders, accounts for 7.1% of orbital disease.25
However, as previously exposed here, after IgG-4RD was recognized,
the number of idiophatic dacryoadenitis reduced because many of
them are now included as IgG4-RD. Since histopathologic findings in
IOI are not specific, the diagnosis of this disease is mainly based on
the exclusion of other causes of the symptoms (cancer, infections,
and other specific inflammations). Lymphoid infiltration is a typical
pathological feature of idiopathic dacryoadenitis.26 It is characterized by
a lacrimal gland mass that causes inflammation, fibrosis, and structural
damage.24 Orbital imaging studies of idiopathic dacryoadenitis usually
demonstrate diffuse enlargement of the gland, with no compressive
or erosive changes seen in the contiguous bone or globe. It may
destroy normal tissue by the formation of T cell or B cell follicles with
Oculoplastic Surgery. 2020;1(1):18-22
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germinal center reaction, which were defined as ectopic lymphoid
neogenesis, also observed in many autoimmune diseases and chronic
inflammation, such as rheumatoid arthritis, SS, psoriatic arthritis,
Hashimoto thyroiditis, etc. In idiopathic dacryoadenitis, normal tissue
is replaced by intensive lymphocyte infiltration, and lymphoid follicles
with germinal centers develop easily.27

Clinical aspects and diagnosis of dacryoadenitis
When an acute or chronic dacryoadenitis is suspected,
a focused workup of the condition should be initiated. A
thorough history starting with a detailed anamnesis may identify
characteristics symptoms and potential risk factors for the
condition, such as past medical problems, associated systemic
symptoms, history of recent travel and prior immunizations.
Acute cases can be differentiated from the chronic by the
intensity of symptoms and signs. Acute dacryoadenitis manifest as
a painful and tender swelling mass located in the lateral part of the
upper eyelid. Pain in the initial stages of the inflammation prevent
any useful palpation, but the condition can be recognized by a
tender swelling mainly in the lateral aspect of the lid associated
to hyperemia, and eyelid ptosis with the typical eyelid in S shape.
The posterior limit of the lump cannot be determined, though the
anterior edge is easily palpated through the thickness of the lid.28
Restriction of eye movement can be present in the early stages of
the gland infection due to extension of the inflammatory process
to the extra-ocular muscles or secondary to orbital edema. The eye
can be displaced inferior and to the nasal side. Proptosis can result
if the orbital lobe of the lacrimal gland is enlarged and chemosis
can be observed in all patients, chiefly affecting the temporal
bulbar conjunctiva. Tears deficiency can be present
secondarily to the lacrimal gland inflammatory process,
with presence of dryness symptoms.
The physical exam in acute cases, can show patients
appearing very illness and exhibit fever. A detailed inspection of
the lacrimal gland and surrounding tissue and examination of
other glands of the face, such as the parotid gland, is important to
identify any abnormality that may aid in the differential diagnosis.
A thorough eye exam is also essential to look for local effects from
the inflammation.

Laboratory exams
CBC and blood cultures should be ordered in acute
phase of dacryoadenitis. Viral serologies, specifically looking for
antibodies to EBV, HSV, CMV and mumps may also be ordered. Any
discharge that may be present from the gland or eye should be
cultured for microbiological analysis. In suspected cases related to
inflammatory disorders, several other diagnostic tests should be
considered as chest X-ray, ACE level and Gallium scan to discharge
Sarcoidosis. A PPD or quantiferon, X- ray or chest CT may be
ordered to evaluate for suspected Tuberculosis. A serum c- ANCA
will help evaluate for Wegener’s granulomatosis. Syphilis serology
can be useful if suspected. Total IgG, IgG4, IgE, Thyroid function
test, Anti-Ro, Anti-La, Anti-DNA, Rheumatoid factor were needed
for immunologic causes.
Oculoplastic Surgery. 2020;1(1):18-22

To imaging initial evaluation of the lacrimal gland initially a
CT scan of the orbit is useful to show enlarged lacrimal glands, which
may be compressing normal orbital structures. This is important to
identify any other orbital abnormalities that can be associated with
dacryoadenitis or radiologic features inconsistent with the diagnosis.
In addition, associated soft tissue and eyelid swelling can be evaluated
using orbit MRI which can help to reveal the nature of the lesion.
Based on the clinical presentation, systemic workup and
clinical course, a decision can be made whether a lacrimal gland
biopsy is necessary. A biopsy is essential for accurate diagnosis
if there is a high suspicion of malignancy or an autoimmune
etiology.29 Patients presenting with lacrimal gland inflammation
(i.e., erythema, edema, tenderness) in which the specific diagnosis
cannot be made clinically and on imaging, biopsy is warranted for
accurate diagnosis and appropriate treatment. The majority of
these patients (61.7%) have specific histopathology, and 38% have
systemic disease associated.3 (Figure 1E)

Differential diagnosis
Dacryoadenitis is an unusual condition with many potential
etiologies. A physician who is equipped with the knowledge of
its possible causes can institute appropriate management and
minimize morbidity. The most important conditions which may
simulate acute dacryoadenitis are orbital cellulitis, orbital myositis,
osteitis, acute inflammation of the Meibomian gland or association
to respiratory tract infection. Orbital cellulitis can arise from
metastatic infection, from spreading thrombophlebitis, or by direct
spread from a paranasal sinus. Other conditions can be cavernous
sinus thrombosis, arteriovenous fistula, thyroid eye disease,
ruptured dermoid cyst, orbital tumor or lacrimal gland tumor.30

Complications
While complications from infectious dacryoadenitis are rare,
a lacrimal gland abscess may develop, or the infection may lead to preseptal or orbital cellulitis. Complications of dacryoadenitis may arise, such
as dry eyes, diplopia and squint, loss of vision and poor cosmetic outcome.

Treatment:
The treatment of dacryoadenitis depends on the etiology
and phase of the disease. Unfortunately, current topical treatment
strategies, including artificial tears, anti-inflammatory drugs,
punctual occlusion, and immunosuppressive drugs, are only
palliative, and long-term administration of these strategies
is associated with adverse effects that limit their utility. Viral
dacryoadenitis is best managed with intermittent cool compresses,
antipyretic and analgesics, until resolution. It has also been suggested
that dacryoadenitis from EBV responds well to systemic steroids. If a
bacterial cause is identified, systemic treatment for mild cases may
be managed with an oral penicillin derivative, such as amoxicillin, or
a cephalosporin, such as cephalexin. In severe cases, treatment with
intravenous broad-spectrum antibiotics on an inpatient basis can be
necessary. Adjustment of the antibiotic regimen should be based
on clinical response. Inflammatory etiologies should be managed
based on the specific treatment for the etiology. In addition, local
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supportive care to the lacrimal gland region should be administered.
Orbital pseudotumor usually responds to oral corticosteroids within
one to two days and this quick response to treatment may aid in
diagnosis. In cases where this diagnosis has been suspected, but the
inflammation does not respond quickly to the oral steroid, alternative
etiologies should be sought.
Inflammation of the lacrimal gland plays a key role in the
pathogenesis of auto- immune diseases affecting the lacrimal
gland. Hence, an effective and safe treatment for autoimmune
dacryoadenitis is urgently needed. In a cohort study in Japan,
the rate of glucocorticoid prescription was 92.1%, and the mean
steroid dose for maintenance was 4.8 mg/day (5 to 10 mg/day for
the maintenance of clinical remission). Corticosteroids can induce
shrinkage of an enlarged lacrimal gland from almost all sources of
dacryoadenitis; therefore, a trial of steroids for diagnostic purposes
is not warranted. One study suggests that idiopathic dacryoadenitis
may respond to surgical debulking, with a low relapse rate.31
Immunosuppressant can be necessary and should be
used in combination with steroid for 9% of cases. The oral
immunosuppressant used were azathioprine, and cyclosporine A.
Rituximab can be prescribed in few relapses cases.19
Management of IgG4-related dacryoadenitis is still debated.
An initial trial of corticosteroids is reasonable. Immunosuppression
is only rarely necessary.
Refractory cases of inflammatory dacryoadenitis may
benefit from orbital radiotherapy, methotrexate, or rituximab.
IgG4-related disease has a high rate of remission with rituximab,
but this effect may be temporary.23
Mesenchymal stem cells (MSCs) have emerged as a
promising tool for treating autoimmune dacryoadenitis, owing to
their immunosuppressive properties, tissue repair functions, and
powerful differentiation capabilities. Numerous studies have focused
on the effect of MSCs on autoimmune diseases, such as autoimmune
uveitis, inflammatory Bowel disease, and collagen-induced arthritis,
but few studies have, to date, unequivocally established the efficacy
of MSCs for treating autoimmune dacryoadenitis.32
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■ ABSTRACT
Blephatoptosis repair has always been a challenge to oculoplastics surgeons
regarding the good results achievement and meeting patients aesthetic
expectations. The eﬃcient technique of Müller muscle-conjunctival resection
(MMCR) is one of the numerous approaches for ptosis repair in patients with
mild to moderate ptosis. In this sistematic review, we will analyze what has
changed in the classic MMCR technique and its updates over the last ten years.
Headings: Blepharoptosis; Mullerectomy.

INTRODUCTION
Meeting patients’ aesthetic expectations and achieving good
results in blepharoptosis repair cases remain a persistent challenge
to oculoplastic surgeons. The Müller’s muscle–conjunctival
resection (MMCR) is one of the numerous approaches for ptosis
repair– described in 1975 by Putterman and Urist 1.
Traditionally, the procedure involves resection of conjunctiva
and Müller’s muscle, followed by the attachment of this complex to
the tarsus using absorbable or nonabsorbable sutures. This procedure
is efficient in patients with mild to moderate ptosis who demonstrate
good levator muscle function and phenylephrine test response.
The present systematic review analyzes the changes that
have emerged in the classic MMCR technique over the last decade.
Generally, to evaluate the MM action force in patients with
minimal and moderate palpebral ptosis, the phenylephrine 2.5% or
10% test is performed. The drug stimulates directly the adrenergic
receptors, producing MM fibers contraction. The result thereof
specifies the difference in the MRD1 measurements 10 minutes
before and after the administration of the drops in the superior
conjunctival fornix. This thereby determines the suitability of the
patient for the MMCR procedure.
Allen et al2, in association with the American Society of
Ophthalmic Plastic and Reconstructive Surgery, compared the
MMCR and its evolution to the external approach with respect
to involutional ptosis repair and revealed that 74% of surgeons
preferred the posterior approach. Several factors have contributed
to this elevation in the use of MMCR over the last decades,
including the mechanism used in this technique, the cause of
senile palpebral ptosis, the predictability (up to 2 mm of ptosis)
of the MMCR, and the ease of reimbursements for surgery by

Figure 1. Müller Muscle Conjunctival Resection (MMCR), the internal approach.
The eyelid is elevated catching the edge of the Müller muscle and the palpebral
conjunctiva bellow the tarsus using two sutures and later, the Putterman's clamp is
used to grab these tissues.

insurance companies. In addition, with a success rate of 80%, as
reported by most authors, the short duration of surgery, rapid
recovery rate, less postoperative edema and ecchymosis, and no
patient cooperation need or adjustment intraoperatively are few

1 University of Illinois at Chicago, Oculoplastic & Reconstructive Surgery Service/Illinois Eye and Ear Inﬁrmary, Chicago - Illinois, United States.
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other advantages of this technique. On the contrary, however,
the disadvantages of the MMCR procedure include the inability
to address the dermatochalasis through the same incision,
limited amount of elevation, and the level of technical difficulty.
Nevertheless, successful outcomes have also been reported in
“phenylephrine-negative” patients operated using this technique.
In addition, since no significant difference was observed between
the upper eyelid elevation using the 2.5% and 10% phenylephrine,
there is a need to contemplate the use of 10% phenylephrine in
patients with cardiovascular disease or hypertension.
Marcel et al 3, in a frequently mentioned cadaveric
microanatomic study, showed that during the MMCR procedure
occurs a plication of the LPS aponeurosis over the tarsal plate
and a shortening of the posterior lamella that causes an internal
advancement of those structures. They also reported conjunctiva,
Müller’s muscle, tendon tissues, as well as no lacrimal gland or
LPS muscle fibers in all of the specimens. In addition, the samples
demonstrated preservation of Wolfring and Krause accessory glands,
which confirms that the procedure does not affect tear production.
These histological findings were confirmed by Marcantonio
et al 4 in 2014. In their study, the excised specimen was examined
using the hematoxylin and eosin stain, two cytochemical stains
(Masson’s trichrome and Verhoeff’s elastic stains), and two
immunohistochemical stains (desmin and smooth muscle
actin). While the study reported no presence of conjunctiva, two
crammed layers of organized smooth muscle was confirmed in
all specimens. In addition, the trichrome stain demonstrated the
absence of collagen bundles anterior to Müller’s muscle confirming
the lack of levator aponeurosis.
Further, Maheshwari et al 5, with an aim to establish the
relationship of Müller and levator muscles with the MMCR ptosis
repair, performed 13 surgeries of müllerectomy (amount of MM
resected depended on both palpebrae muscles functions) with
conjunctival sparing using non-absorbable sutures on 11 patients.
These cases included patients with good MM and good or
moderate levator function; poor response to phenylephrine 10%
drops and good levator muscle function; and special cases with
poor function of both muscles (MM and levator) and where good
results were not achieved. Accordingly, the mean change in MRD1
was reported as +3.5 mm in patients in the first group; +1 mm in the
second; and ≤1 mm, deemed poor, in the third. Besides, good results
were achieved in the eyelid crease and contour and there was no
corneal compromise. This retrospective study also showed the
relation between the Müller muscle resection and the plication of
the posterior layer of the levator muscle aponeurosis transmitting
a contraction force to the tarsal plate 3,4.

PHENYLEPHRINE TEST
The predictability of the phenylephrine test with respect
to the amount of tissue resection and the final surgery outcome
remains to be a concern for oculoplastic surgeons. Rakesh et al 6
in their study analyzing a subset of patients with resection length
ranging from 8.0 to 9.5 mm reported no statistically significant
Oculoplastic Surgery. 2020;1(1):23-27

difference in the eyelid elevation height between the resection
groups. While the average lift after the MMCR procedure was 2.3
mm, the postoperative MRD1 was 0.05 mm less than the results
predicted by phenylephrine, indicating that the phenylephrine test
is capable of predicting the postoperative MRD1 for all resection
groups (p = 0.6664). The study also suggested a drastically different
resection amounts among surgeons, varying from as small as
4.0 mm to as high as 10 mm or more. This fact likely influences
the significant difference in the eyelid lift achieved through the
different amounts of posterior lamellar shortening and levator
palpebrae superioris advancement. Since in this study, the
differences in the resection amount were insignificant, an effect
that may be negligible, the authors concluded that due to the lack
of precision and consistency in marking all suggested “standards,”
resections can be accurately used within such a small range.
Besides, in another retrospective chart review, Hauck et
al 7 analyzed if the phenylephrine test could serve as a reliable
predictor of the eyelid height as well as the appearance of
excess skin fold and tarsal platform show (TPS) after the MMCR
without blepharoplasty. Despite the high success rates reported
for posterior approach ptosis repair, concomitant blepharoplasty
is typically performed to avoid redundant eyelid skin which may
affect its function or cosmesis if not addressed.
Some of the risks involved in concurrent blepharoplasty
include wound complications, longer surgical and healing times,
orbital hemorrhage, and diminished eyelid height postoperatively
10
. This study only included patients who underwent an 8-mm
resection. The TPS was measured from the central eyelid margin
to the most inferior aspect of the upper eyelid skin fold in the
midpupillary line. The mean subjective score was reported as 4.4
(1 being a poor and 5 an excellent agreement of photographic
appearance). While the data demonstrated a small difference
(<1 mm) between the mean TPS in the postoperative (3.63 mm)
and the phenylephrine test groups (3.8 mm), the mean preand post-operative MRD1 were 1.4 mm and 3.7 mm, respectively.
Despite some differences, the overall appearance of the skin
fold, contour, and volume of the eyelid was predicted well by the
phenylephrine test, possibly owing to the minimal overcorrection
of ptosis, frontalis relaxation after repair, residual edema, or even a
measurement error.

MÜLLER MUSCLE RESECTION LENGTH
To achieve optimal results in eyelid elevation
postoperatively, surgeons – based on their experience– can decide
between the traditional resection length (usually 7–9 mm) and the
variable 4:1 algorithm for the resection length.
Accordingly, in 2017, Rootman et al 8, in a case–control
study of 18 years, evaluated two groups of 30 eyes, each of which
had undergone exclusively to MMCR procedure, comparing the
resection lengths between the classical 7 mm (standard group)
and a variable 4:1 ratio resections (variable group). A good levator
function (levator excursion >12 mm) was reported for all eyes and
the pre- and postoperative photographs were available. While,
24
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four cases in the standard group and two in the variable group
demonstrated MRD1 asymmetry >1 mm, the mean amount of
tissue resected was quite similar between the two groups (7.0 vs
7.1 mm; p = 0.68) and no significant differences were observed in
the MRD1 (1.8 vs 1.6 mm; p = 0.52), final MRD1 (3.1 vs 3.2 mm; p =
0.74), eyebrow height (0.1 vs 0.3 mm; p = 0.76), and final eyebrow
height (15.8 vs 16.2 mm; p = 0.71) among the patients. In addition,
the mean ratio of resection to elevation was 3.9:1 and 4.3:1 for the
standard and variable groups, respectively. Therefore, this study
suggested that both the analyzed groups were equally predictive
of postoperative MMCR outcome.
Jang et al 9, in a Korean retrospective study of 10 years,
anticipated a difference in the lid height between Caucasian and
Asian populations while resecting the same length of tissues due
to the differences in the eyelid anatomy – the latter known for
abundant orbicularis muscle and preaponeurotic fat and presence
of epicanthus. The study included 64 Asian patients with unilateral
ptosis who had good levator function (≥8 mm) and response to
phenylephrine 2.5% drops. Overall, while the unilateral ptosis
was successfully corrected through MMCR in 82.8% of the 64
patients with 0.18 ± 0.08 mm lid elevation per 1 mm of conjunctival
müllerectomy resection– undercorrected eyes were seen in 14.1%
with greater degrees of ptosis preoperatively and in whom the
phenylephrine test did not raise the lid up to the contralateral
non-ptotic eye. Moreover, the mean preoperative MRD1 difference
between both eyes was 2.20 mm in the undercorrection group and
1.40 mm in the surgical success group, while only 3.1% of the eyes
showed overcorrection.
Further, Rakesh and colleagues 10, in a retrospective
chart review for a period of 12 years, analyzed if MMCR with or
without tarsectomy was an efficacious procedure for severe
involutional ptosis (MRD1 ≤ 0 mm). The inclusion criteria of the
study comprised of lid excursion ≥ 10 mm, adequate response to
phenylephrine defined as a change in palpebral height (ΔMRD-1)
≥ 1.5 mm, and a follow-up period of at least six months. Moreover,
an 8.5 mm of tissue was resected if the phenylephrine result was
properly achieved, while in case of under- or overcorrection, a
variable amount of conjunctiva and Müller’s muscle was resected
with the presumption that 1 mm change in resection would lead
to approximately 0.3 mm correction ptosis. Also, if necessary,
a tarsectomy was added to the procedure to increase the lift,
considering 1 mm of tarsectomy would lead to approximately 1 mm
eyelid lift.
Overall, in this study, an average increase of 3.49 mm was
reported in the MRD1 of 97.5% of the 100 eyelids of 69 patients
with severe blepharoptosis and no history of tarsectomy. This
demonstrates that MMCR procedure alone can be effective for
the treatment of severe blepharoptosis as long as the eyelid
has good levator function and shows an adequate response to
phenylephrine drops. However, in the tarsectomy cohort, the
preoperative MRD1 was more severely ptotic (mean MRD1 of −1.31
mm) and the MRD1 remained importantly undercorrected after the
instillation of phenylephrine (mean MRD1 of 1.39 mm). Moreover, a
greater eyelid elevation than predicted by phenylephrine testing
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(mean postoperative MRD1 was 3.08 mm and a 4.39-mm increase
in the MRD1) was achieved by raising the amount of Müller muscle
and conjunctiva resection to 9.5 mm and adding, approximately,
1 mm tarsectomy. In patients who had concomitant upper eyelid
blepharoplasty, the mean increase in MRD1 was, however, lower
(3.4 mm), which confirms the findings of a previous study that
reported a 1-mm decrease in the lift obtained through an MMCR
procedure 7.
Similarly, Szamocki et al 11 evaluated 45 eyelids subjected
to a surgical technique involving subtotal resection of Müller’s
muscle plus underlying conjunctiva under direct visualization
(open-sky MMCR originally described in 2003 by Lake et al). In
this study, an interrupted buried suture without full thickness skin
crease reformation was used for wound closure. Following which,
a successful outcome with increased median MRD1 from 0 mm
preoperatively to 3.1 mm following the surgery was reported. For
unilateral blepharoptosis cases, the average postoperative eyelid
height difference between right and left was 0.17 mm. Good eyelid
contour and symmetry were also achieved among these patients.
Skin crease was lowered by 2 mm in median (12–10 mm) and
normalized in all patients. In 4.4% of the cases, there were early
asymptomatic superficial punctate keratopathy which resolved
spontaneously in four weeks. The authors therefor concluded the
effectiveness of the procedure in normalizing the skin crease.

EYELID CONTOUR
To quantitatively determine if MMCR can accurately restore
eyelid contour, Choudary et al 12 evaluated patients undergoing the
MMCR procedure with or without tarsectomy (CM ± T). However,
cases with previous eyelid surgeries, in use of medications that
affect eyelid position, low-quality photographs, or short follow- up
period were excluded from this study. Moreover, the eyelid contour
was measured using pre- and postoperative digital images analyzing
13 radial mid-pupil eyelid distance (MPLDs) in pixels and then
converted in millimeters, from 0º (nasal side) to 180º at 15º intervals.
This resulted in six radial lines on either side of MRD1 using an
arbitrary horizontal corneal diameter of 11.77 mm for males and 11.64
mm for females. Additionally, measurements were obtained of the
operated and the unoperated control eyelids before and after the CM
± T repair, using the algorithm for resection of 9 mm of conjunctiva
+ Müller muscle + x mm of tarsus, where x was the amount of
undercorrection after the phenylephrine testing. The ptotic eyelids
were “flatter” as evidenced by the difference between the temporal
and the nasal MPLD at equivalent angles. This contradicted the
longer temporal MPLD compared with nasal distances at equivalent
angles outside the 45°– 135° range found in both unoperated and
postoperative eyelids. Therefore, this finding suggested that CM ± T
blepharoptosis repair restores normal eyelid contour.
Further, Paap et al 13, in their report, described a modification
to the MMR technique using a Westcott or Stevens tenotomy
scissor substituting
a scalpel when cutting the clamped portion of conjunctiva
and Müller muscle. The presented change typically improves
Oculoplastic Surgery. 2020;1(1):23-27
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the traditional scalpel technique by minimizing the chance of
inadvertently cutting the suture due to direct visualization of suture
line trimming and also reduces the risk of corneal complications.
Additionally, an exact and well-delineated lid height can be
achieved using this method of excision. As a result, the authors in
this study presented success rates as high as >99%.

ANESTHETIC TECHNIQUES
To evaluate the pain and surgical outcomes related to the
two different anesthetic techniques for MMCR procedure, Zatezalo
et al 14 in a prospective randomized study compared 57 eyelids of
33 patients presenting with mild to moderate, uni- or bilateral
ptosis. The selection criteria of the patients included levator
function ≥7 mm and a ≥2-mm increase in the MRD1, 5 minutes
after an instillation of 2.5% phenylephrine drops. These patients
were randomized into two groups. In the bilateral cases, while
the right eye was assigned either a frontal nerve block (FNB) or
a subconjunctival injection (SCI), the left eye was designated to
the other technique. In the unilateral cases, on the other hand,
the eye was assigned to either of the two anesthetic techniques.
In addition, the ocular surface was anesthetized with two drops
of topical tetracaine prior to the local injections in both groups.
In FNBs, injections of 1.5 mL of lidocaine 2% with 1:100,000
epinephrine were applied in the orbital roof, while SCIs were
performed with 2% lidocaine 1:100,000 epinephrine infiltration of
0.5 ml superiorly to the tarsal border after upper eyelid eversion.
Moreover, the Wong Baker Pain Scale, originally designed and used
for the assessment of pain in children, was used to evaluate the
pain scores of the enrolled patients. Of the 57 eyelids, 24 were
bilateral and 9 unilateral; 91% blepharoptosis were due to levator
dehiscence, 6% traumatic; and only one case (3%) was a neurologic
cause. Moreover, FNB was randomly administered to 29 eyes and
SCI to 28 eyes; the mean MRD1 was 1.1 mm preoperatively. The
MRD1 increased to 3.5 and 3.6 mm two months postoperatively,
respectively. However, no significant difference in the pain score
or desired surgical improvement in MRD1 was observed in both the
analyses.
Generally, the use of subconjunctival anesthesia allows
MMCR to be performed in a minor procedure room, minimizing
risks of intravenous sedation and orbital adverse effects of FNB
injections. Also, less volume of medication is injected when using
SCI as an anesthetic method, being the most preferable technique
among surgeons.

WOUND CLOSURE
In 2010, Kavanagh et al 15 reported an alternative to wound
closure suture, suggesting the use of Tisseel tissue adhesive which
has already been used in many other surgeries. This fibrin sealant
is considered to be most advantageous in patients with a history
of corneal problems such as erosions, refractive surgery, adverse
reactions to previous sutures, or in those who had previously
undergone a filtering bleb surgery. However, high costs and a small
Oculoplastic Surgery. 2020;1(1):23-27

risk of disease transmission (being a human product) are the two
major disadvantages of this product.
Moreover, Gilderner-Leapman et al 16 evaluated 19 patients
who were subjected to 34 sutureless MMCR. The standard MMCR
procedure was followed, that is, placement of the ptosis clamp
following with excision of the clamped tissues. Contrary to the
traditional resection, in this study, no internal sutures were placed.
Of the total cases, 13 had bilateral ptosis and 97% of them showed
a 1.4- mm improvement in MRD1 and 94% (18 of 19) had about a
1-mm symmetry of MRD1 postoperatively. Only one case presented
corneal abrasion after surgery.
The authors concluded that it is a low-risk, effective, and
rapid procedure that offers good protection to the cornea.
In a more recent retrospective study, Lilangi et al 17 suggested
a modified new technique of MMCR where only one suture was
placed when closing the wound. The samples were divided
into two groups: the single-suture Müller muscle–conjunctival
resection (ssMMCR) group and the control group in which the
traditional MMCR was performed. Accordingly, while 27 patients
and 46 eyelids were included in the first group, 30 patients and 48
eyelids were included in the second. Patients who had undergone
a simultaneous surgery for other vertical lift procedures, such
as brow lift and congenital or myogenic causes of ptosis, were
excluded from this trial. Eyelid position was documented with
MRD1 measurement on photographs, and patients with at least 10
mm of lid excursion and 2 mm of cut- off in the phenylephrine
test response were included in the study. An algorithm of 4 mm
for every 1 mm desired eyelid elevation was used in both groups,
with a maximum of 8-mm resection length. The main difference in
this newly described MMCR technique was that a single 6-0 FastAbsorbing Gut suture was placed in a horizontal mattress fashion
at the midpoint of the ptosis clamp advancing the Müller muscle
and conjunctiva complex to the superior tarsal border. While in
the control group, a running 6.0 Fast-Absorbing Gut suture was
placed in a horizontal mattress pattern in 6 passes bellow de
clamp, exiting high through the skin in the superior lateral fornix.
While the average preoperative MRD1 was 1.29 and 0.85 mm for
the ssMMCR and control groups, respectively, the average increase
in MRD1 was 2.93 and 2.81 mm in the first and second groups,
respectively. Only one patient developed corneal abrasion, and one
ssMMCR and three MMCR eyelids required revision for persistent
ptosis. Although the present study included a small sample size,
was a retrospective assessment, and had a short follow-up period,
the findings of the newly proposed technique such as faster
surgical time, improvement in MRD1 postoperatively, and less
complications and surgery revision suggest that the modification
in the classic MMCR procedure should be considered for the
treatment of blepharoptosis.

CONCLUSION
Although MMCR requires an experienced surgeon to
perform the procedure, it proves to be one of the most preferable
techniques in ptosis repair approach. In 2019, Ullrich et al 18 reported
26
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that modifications in MMCR procedure are always proposed with an
attempt to develop an algorithm and be more objective with this
surgery. The challenges include limiting the tarsal excision, obtaining
satisfactory eyelid height and contours, and addressing properly the
amount of resected tissue in each case. Nevertheless, MMCR should
always be considered in appropriate cases as it has presented many
advantages such as no skin incision, better maintenance of lid height,
lower reoperation rates, and predictable contour results when
compared to external levator advancement over the last decade.
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■ ABSTRACT
Orbital fractures alone or in conjunction with other facial skeletal fractures
are the most common midface fractures and are a major challenge in terms
of repair due to their demanding three-dimensional anatomy and limited
operative view. In this context, the prototyping and 3D printing technique
has become increasingly adopted because it adds precision and shorter
surgical time to the treatment of patients. 1,2. The use of prototyping and 3D
printing techniques is already a reality in medicine. With ever better aesthetic
and functional results compared to techniques with manual intraoperative
molding or prefabricated prostheses, it tends to be the method of choice as
costs decrease and technology becomes widely available. Using 3D printed
molds in conjunction with low-cost 3D printers has enabled large-scale
access to this technology, giving surgeons an inexpensive opportunity to
independently design, print and utilize 3D technology in complex orbital
reconstructions3. As this technique is increasingly adopted by surgeons
and patients, it becomes an increasingly important factor in the technical
analysis and choice of materials used to make the prostheses4. Thus the
purpose of this review is to provide a comprehensive overview of the
main materials employed in orbital reconstructions using the 3D printing
technique. The materials were already widely accepted and safely used prior
to the dissemination of this printing technique and proved compatible for
such use, further facilitating professional assimilation.
Headings: Orbit. Reconstructive Surgical Procedures; Printing, ThreeDimensional; Prostheses and Implants; Ophthalmologic Surgical Procedures

MAIN MATERIALS IN ORBITARY RECONSTRUCTION WITH
3D PRINTED PROSTHESES – A LITERATURE REVIEW
Orbital fractures alone or in conjunction with other facial
skeletal fractures are the most common midface fractures and
are a major challenge in terms of repair due to their demanding
three-dimensional anatomy and limited operative view. In
this context, the prototyping and 3D printing technique has
become increasingly adopted because it adds precision and
shorter surgical time to the treatment of patients. 1,2. The use
of prototyping and 3D printing techniques is already a reality
in medicine. With ever better aesthetic and functional results
compared to techniques with manual intraoperative molding or
prefabricated prostheses, it tends to be the method of choice as

costs decrease and technology becomes widely available. Using
3D printed molds in conjunction with low-cost 3D printers has
enabled large-scale access to this technology, giving surgeons
an inexpensive opportunity to independently design, print and
utilize 3D technology in complex orbital reconstructions . As this
technique is increasingly adopted by surgeons and patients, it
becomes an increasingly important factor in the technical analysis
and choice of materials used to make the prostheses 4. Thus the
purpose of this review is to provide a comprehensive overview
of the main materials employed in orbital reconstructions using
the 3D printing technique. The materials were already widely
accepted and safely used prior to the dissemination of this printing
technique and proved compatible for such use, further facilitating
professional assimilation.
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TITANIUM

Figure 1. Titanium prototyping.

Figure 3. Titanium.

stabilizing bone or a distal point (a ‘bony protrusion’) is absent 8.
Computer designed and manufactured titanium implants made
optimal reconstructive surgery possible, with the protection of
vital structures such as the optic nerve 9. Titanium is strong, rigidly
fixable, and widely available with minimal foreign body reaction 10.
However, titanium is expensive and can have jagged edges if not
cut properly, which can affect soft tissues 10. Late unwanted effects
such as infection, corrosion and release of toxic metal ions have
been reported with the use of titanium implants7. A randomized
clinical trial evaluated the effects of titanium implants compared
with perforated polydioxanone (PDS) sheet on the reconstruction
of orbital floor fractures and found no significant differences in
clinical outcomes 11. A pilot study without controls used a discrete
0.25 mm titanium plate profile in large defects and found successful
uncomplicated clinical results in 93% of cases; At 6-month followup, no functional or aesthetic changes were observed 12,13 .

PMMA

Figure 2. Titanium.

Studies that validated titanium as an alloplastic material for
orbital reconstruction began in the 90s5,6. It has been widely used in
craniofacial and dental surgery in the form of implants, plates and
screws 7. Due to its high biocompatibility and physicomechanical
properties, it is generally indicated to cover major anatomical
defects and poor position of the globe if the surrounding implant
Oculoplastic Surgery. 2020;1(1):28-32

Among the materials currently in use, polymethyl
methacrylate (PMMA) offers a high degree of compatibility with
human tissue. The new multidisciplinary approach to reconstructing
orbital and cranial defects using custom PMMA implants produces
excellent aesthetic results and is well received by patients. It has
also been observed that PMMA cranioplasty to repair large cranial
defects is also well tolerated 14. With this approach, the prosthesis
is custom made in a non-surgical environment, avoiding the
adverse effects of PMMA polymerization in direct contact with
the patient15-17. This method can be used to repair orbital and / or
cranial resection defects, with positive results that prevent late
29
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Figure 6. CT after implant.

Figure 4. Printed model.

part. Virtual or physical biomodels can be used to simulate surgical
procedures and to design and manufacture custom prostheses.
When a prosthesis is manufactured, it can be checked for fit in the
anatomical biomodel, which will increase the safety and precision
of the surgical procedure 18. As the use of 3D virtual technologies
becomes more readily available and more widespread, it is likely
that the economic cost will decrease, but there is little likelihood
that setup time can be reduced 19. PMMA assays used in custom
prosthesis surgery have found that the material is economical,
clinically safe and with few adverse effects. PMMA custom
prosthetic manufacturing costs between $ 2,500 and $ 3,500, half
the cost of other biomaterials used in the same way. This new
method provides custom PMMA prostheses for the reconstruction
of orbital and / or cranial defects that are economical and offer the
advantages of personalized medicine. Resection and reconstruction
can be performed in a single-stage intervention with better quality
control and clinical safety levels.
Images 7 and 8 – Caption: Printed model and first prototype
prosthesis and final prosthesis in the surgical site.

Figure 5. PMMA prosthesis.

reconstructive surgery and its possible complications. Performing
reconstruction immediately after resection avoids the negative
effects of postoperative scar tissue / fibrosis. Biomodels are copies
of patient parts generated from CT scans using a DICOM model to
produce a virtual biomodel. In turn, this can be 3D printed using
stereolithography to produce a physical model on the patient’s
30

Figure 7. Printed model and prosthesis.
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as in most other cases, a custom implant appears to be superior.
Simultaneously with the evolution of precast titanium mesh
implants, 3D printing of orbital titanium implants was developed.
Wolff et al. 28 published one of the first applications of 3D printed
titanium mesh implants used in later repair of orbital floor
fractures. Others have published their results using this technology
with slight variations.29,30 A limitation of 3D printed implants is the
range of implantable 3D printed materials, which not so long ago
were limited to titanium. Titanium is not always the material of
choice for orbit surgeons and, therefore, the lack of porous implants
often used by oculoplastic surgeons limited the application of 3D
printing technology. The exception to these two limitations (cost
and material) is the use of 3D printed templates and / or models,
because most 3D printed materials, including those printed on
low cost 3D printers, can be sterilized and used as molds in the
operational field. In short, access to these technologies is wide
enough in academic centers so that they do not incur a cost to staff
other than design time.

CONCLUSION
Figure 8. PMMA prosthesis in surgical site

3D PRINTING AND PROTOTYPING TECHNIQUE
Three-dimensional modeling and printing are increasingly
used in facial reconstruction, including 3D printing of orbital
implants. The benefit of such custom orbital implants is to avoid
the need of intraoperative adjustments and tissue manipulation,
thereby reducing collateral tissue damage, surgical delays and,
hopefully, by extension, improving clinical outcomes. The use of a
patient-specific 3D printed template to outline and size an orbital
implant was first reported a decade ago and was one of the first
applications of 3D printing in orbital reconstruction. Initial reports
described a technique of 3D printing of a specific patient’s intact
orbit and skull (contralateral mirrored side or reconstituted
compromised side) and then manually adapting a titanium
implant to the patient’s specific orbital cast20, 21. In addition to first
describing this orbital implant impression technique, Metzger et al.
22
also described the use of precast titanium mesh implants based
on anatomical data. Precast implants have been commercialized
by medical supplies industry and can now be easily obtained and
used in orbital reconstructions with predictable orbital volume
reconstruction23–26. Mahoney et al.27 advanced in this concept by
virtually modeling a variety of the manufacturer’s precast titanium
implants according to each patient’s reconstructed 3D image to
determine the best precast titanium mesh implant and its size
parameters. With this technique, they report precise implant
placement with a mean maximum linear deviation of 1.9 mm 27.
These population-based precast implants, however, acquire a
“medium” orbital volume and contour, as well as adjacent intact
structures. Thus, complex secondary reconstructions after tumor
resections, pediatric patients or patients who may have abnormal
orbital dimensions due to congenital lesions may not benefit so
much from precast implants. It happens that in these cases, and
Oculoplastic Surgery. 2020;1(1):28-32

The use of prototyping and 3D printing techniques is already
a reality. With both aesthetic and functional results progressively
better when compared to intraoperative manual molding or
prefabricated prosthesis techniques, it tends to be the method of
choice as costs decrease and technology becomes more widely
available. The biggest limitation remains as being the printer’s and
materials costs, which has been decreasing exponentially over
time, but especially the professional training in three-dimensional
prototyping and printing programs. The technique has already
proven to be safe and effective with the technology and materials
currently available. As it is increasingly adopted by surgeons and
patients, it directly impacts the development, technical analysis and
choice of materials used to produce the prostheses, given that a
new feature becomes important in this scenario: the compatibility
with 3D printers.
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■ ABSTRACT
Background: The term blepharoplasty is comprehensive, comprising a wide
array of techniques and paradigms. The authors propose a more speciﬁc
designation to classify this eyelid rejuvenation surgery when incorporate
procedures that address functional and structural issues. Methods: Upper and
lower blepharoplasty associated to microptosis correction and canthopexy
combined or not to other procedures was designated as “Structured
Blepharoplasty” criteria. Next the frequency of this speciﬁc blepharoplasty
was calculated in the aesthetic surgical routine of two oculoplastic surgeons
practices. Results: The frequency of this procedure corresponded to 36.61%
of all blepharoplasties performed. Single canthopexy were associated in
65% of the surgeries and Muller muscle-conjunctival resection in 41.5% of
the upper blepharoplasties. Conclusion: Technical and conceptual advances
in blepharoplasty have integrated functional and structural procedures.
The proposed nomenclature Structure Blepharoplasty may allow an easier
communication among surgeons, and better understanding of patients.
This distinctive designation may also contribute to promote such conceptual
innovation, and support higher charges than traditional blepharoplasty.
Headings: Blepharoplasty; Eyelids; Blepharoptosis; Rejuvenation.

INTRODUCTION
The eyelid and surrounding structures are the spotlight of
facial beauty.1 The periocular region is key in an individual’s making
age and fatigue judgments.2 Blepharoplasty is the main surgical
procedure that reinvigorates this anatomic area, encompassing one
of the most popular aesthetic surgery performed worldwide.3 In
contempt of its relevance, insufficient debate is given in medical
literature.
Standard techniques are primarily based upon preset
skin, muscle and fat removal. Despite patient’s satisfaction may be
achieved, complications and suboptimal results are common. Unique
anatomy and patient expectation may be considered, but mostly eyelid
functionality and periorbital aesthetics must be balanced.4 Conceptual
advances have entirely focused on enhancing the patient´s appearance
in a natural fashion, minimizing risks, and providing long lasting results.
Technical improvements have integrated functional and structural
remodeling procedures to enhance outcomes. Such procedures
encompass Muller muscle-conjunctival resection (MMCR) to improve

margin-reflex distance (MRD) also denominated microptosis procedure1,
5
, lateral canthopexy for tightening the eyelids6,7, fat transposition8,
brassiere suture to ameliorate tarsal plate area exposure9, midface
volumization 10, eyelid crease reinforcement to create a smooth and
curved contour, retroorbicularis oculi fat (ROOF) debulking, festoon
correction, lacrimal gland fixation, browlift, and lower orbiculectomy. 11
Considering these advances, the term Blepharoplasty
became somehow generic. In order to enhance communication
among surgeons and patient’s understanding, we propose a
new designation to the blepharoplasty associated to procedures
that addresses functional and structural issues as “Structured
Blepharoplasty”. In addition, we analyzed the frequency of this
specific blepharoplasty in the aesthetic surgical routine of two
oculoplastic surgeons.

METHODS
A retrospective, consecutive audit of medical records of
patients submitted to upper and/or lower blepharoplasty was

1. Clínica Catarinense de Pálpebras e Olhos, Ophthalmology, Florianópolis - SC, Brazil.
2. University of Sao Paulo Medical School, Ophthalmology, São Paulo - SP, Brazil.
3. Faculdade de Medicina do ABC, Ophthalmology, São Paulo - SP, Brazil.
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conducted from January 2018 to January 2020 at two oculoplastic
surgeons (F.J.P. and A.C.P.G.) private practices.
The study followed the principles of the Declaration of
Helsinki and institutional Review Board approval was obtained.
The charts enclosed patient data, a comprehensive preoperative
assessment, operative report and postoperative evaluation.
The charts of 380 patients were studied. Inclusion criteria
were patients older than 30 years and consent for the study.
Exclusion criteria included incomplete examination records,
postoperative follow-up with less than three months, previous
orbital or eyelid trauma and/or scars, preoperative ptosis greater
than 2mm, ectropion, ocular or orbital abnormalities, Myasthenia
Gravis, or strabismus.
We collected the following data: age, sex, type of surgery
and associated procedures. The type of surgery was considered
Structured Blepharoplasty when canthopexy and MMCR was
incorporate to an upper and lower blepharoplasty. Surgeries
without this 2 procedures combined were considered regular
blepharoplasty. We also registered the following adjuvant
procedures: fat transposition8, brassiere suture, midface
volumization with hyaluronic acid, eyelid crease confection, and
lower lid orbiculectomy, ROOF debulking, festoon correction,
browlift and lacrimal gland fixation.

Structured blepharoplasty Surgical Technique
Surgeries were performed in day-hospital facilities with
intravenous sedation or general anesthesia with local anesthetic
infiltration, (0.5% neocaine with 1/100,000 units of epinephrine).
An anesthesiologist was responsible for providing and supervising
anesthesia and analgesia.
First, the upper and lower eyelid skin to be removed were
marked in upright position in neutral gaze with the brow properly
positioned (Figure 1a). Preference was given to maintain the existing
upper eyelid crease (Figure 1b). The crease was usually located 8
to10 mm above the ciliary margin in the median portion, extending
medially from the level of the lacrimal punctum (5 mm above) to
the outer commissure temporally (7 mm above). An atraumatic
forceps was used to perform the pinch test to determine the
amount of skin to be excised (figure 1c), respecting the minimum of
10 mm from the inferior border of the brow, so as to not include any
brow skin. If there was an excess of skin in the most medial portion,
a triangle of skin in the super-nasal direction of about 6-8mm was
removed, embedded in the primary demarcation (figure 1d). At the
lateral end, the lower incision was made obliquely in a 10-15mm
extension, according to existing excess (figure 1e). In cases of upper
and lower blepharoplasty a minimum gap of 5 mm between the
upper and lower incisions was preserved (figure 1f).
In Lower blepharoplasty demarcation (figure 1f), a line
2 mm bellow the ciliary margin from the lacrimal punctum
extending laterally to the external commissure or exceeding up
to 5 mm in patients with greater sagging skin was performed. In
order to quantify the redundant skin, patients were asked to look
up and open the mouth and the so-called pinch test maneuver
with delicate forceps was performed.
Oculoplastic Surgery. 2020;1(1):33-37

Figure 1. Sequence of eyelid demarcation.

The skin markings were incised with a no. 15
blade (figure 2a), the excess skin was resected and in patients
with orbicular hypertrophy, resection of the preseptal portion were
associated. In upper eyelid the septum was dissected and direct
resection of the fat bags with colorado needle (figure 2b), avoiding
excessive traction of the bags and residual bags. In the lower eyelids
the fat were excised through fornix conjunctival incision avoiding
septum and orbicularis manipulation.
Upper eyelids were then everted with a Desmarres retractor
to perform the MMCR (figure 3a), an additional local anesthetic

Figure 2. Sequence of upper blepharoplasty.

infiltration was performed (figure 3b). A caliper was set to measure
planned preoperatively, one arm of the caliper at the superior
tarsal border and the other 3,4 or 5 mm above the superior tarsal
border in order to resect 6,8 or 10 mm. (figure 3c) The depend on
the response to the phenylephrine test, respectively: 1mm above,
at the height or 1mm below the desired height.
Two 4-0 silk traction suture were placed centrally with
each bite approximately 10 mm apart (figure 3d). The retractor
was removed and the traction performed with the suture threads.
With a dedicated clamp (Putterman clamp, Storz Ophthalmics,
St Louis, MO) the Muller-conjunctiva complex was grasped just
34
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RESULTS
The charts of 366 patients met the inclusion criteria and
were included in the study. The average age was
59.3 years (range 30 -90 years), gender were 286
female (78.14%) and 80 male (21.86%), a female-to- male ratio
3.5:1. The frequency of Structured Blepharoplasty was 36.6%,
i.e. patients that underwent upper and lower blepharoplasty
plus MMCR plus bilateral canthopexy. Figures 5 and 6 illustrate
preoperative condition and postoperative outcomes of Structured
Blepharoplasties.

Figure 3. Sequence of MMCR.

above the upper tarsal margin (figure 3e). A 6-0 polyglactin 910
(vicryl; Ethicon, Inc, Somerville, NJ) suture in running horizontal
mattress fashion in the lateral-to-medial and then in the medialto-lateral direction and knotted(figure 3f and 3g), preferably inside
the blepharoplasty wound, and then the grasped tissue then was
resected with No.15 blade. (figure 3i and 3j)
Cantopexy was performed through the lateral uppereyelid incision, without any releasing of ligaments (figure 4a).
A 5.0 nylon or polypropylene suture was passed through the
upper-eyelid incision, beneath the orbicularis oculi muscle but
anterior to the lateral canthal tendon and externalize through
the lateral canthal angle commissure at the mucocutaneous
junction (figure 4b). The suture was then passed back through
the same hole in the canthal angle created but this time,
inferior and posterior to the lateral canthal tendon (figure 4c),
and externalized through the blepharoplasty incision. The
suture was then tighten to the periosteum just inside the
lateral the lateral orbital rim 1mm above the level of Whitnall´s
tubercle (figure 4d). For skin closure, continuous suture with
6.0 nylon or polypropilene was used.

Figure 4. Sequence of canthopexy.
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Figure 5. Above – preoperative photograph of a 52-year-old female with
dermatochalasis and microptosis, and minimal sagging of the lower eyelids. Below
– photograph at 3 month postoperative of Structured Blepharoplasty associated to
lower orbiculectomy and Brassiere suture.

Figure 6. Above -– preoperative photograph of a 71-year-old female with
dermatochalasis and microptosis, and minimal sagging of the lower eyelids. Below
– photograph at 3 month postoperative of Structured Blepharoplasty associated to
eyelid crease formation.
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Thirty three patients (9%) were submitted only to upper
blepharoplasty; 15 patients (4.1%) upper blepharoplasty plus
MMCR, 10 patients (2,7%) lower blepharoplasty, and 15 patients
(4.1%) lower blepharoplasty plus canthopexy. One hundred and
fifty nine patients (43.4%) were submitted to upper and lower
blepharoplasty without structured procedures.
Overall, MMCR was performed in 152 patients (41.5%) and
canthopexy in 238 (65%). Considering only upper blepharoplasty
(341 patients), MMCR was performed in 44.6% (159 patients). In
lower blepharoplasty (318 patients), canthopexy was associated in
74.8% (238 patients).
The associated procedures in our data included: lower
orbiculectomy in 200 patients (54.6%), transpalpebral browlift
in 6 patients (1.6%), midface volumization in 29 patients (7.9%),
fat transfer in 3 patients (0.8%), crease confection in 33 patients
(9.01%), Brassiere suture in 8 patients (2.1%), ROOF debulking in
32 patients (8.7%), festoon correction in 5 patients (1.3%), lacrimal
gland fixation in 6 patients (1.6%).

DISCUSSION
Patient who undergoes facial rejuvenation procedures
seek for a more attractive expression, better opportunities in
life, work equally self-esteem and self-confidence improvement.
Blepharoplasty plays a vital role in facial rejuvenation. Along with
the increasing number of blepharoplasty performed, technical
advances in this aesthetic surgical procedure have evolved.
Traditionally, surgery consisted primarily of preset
aggressive tissue excision of skin, muscle and fat. From these
“one-size-fits-all” blepharoplasty emerged several reports of
volume loss deformities, functional impairment of lower eyelid
and postoperative ptosis and other complications or suboptimal
results.12 Recently, a paradigm shift has made surgeons refine
techniques and customize approach with tissue preservation
and association of adjuvant procedures. Since the blepharoplasty
became often associated to multiple procedures, we believe that a
more specific nomenclature should be proposed in order to better
classify this up-to- date operation.
The term Structured Blepharoplasty aims to differentiate
the contemporary concept of periocular surgical rejuvenation
form regular blepharoplasty. By reason of most of the associate
procedures reinforces structural elements of the eyelids the
term Structured was considered. This term was also inspired in
the modern Structured Rhinoplasty denomination.13 It conveys a
self-explanatory, thoughtful and scientific designation. Structure
in biology means “An arrangement or organization of parts
to form an organ, system, or living thing”, which is quite suitable
for our purpose, as well as its concept in the dictionary “the
arrangement of and relations between the parts or elements of
something complex”. This term is also easily translated into many
other languages.
For a better overview of the frequency of this modified
blepharoplasty in our practice, we defined Structured Blepharoplasty
criteria as upper and lower blepharoplasty associated both to MMCR
Oculoplastic Surgery. 2020;1(1):33-37

and canthopexy. In our study the frequency of this procedure
corresponded to 36.61% of all blepharoplasties performed.
Furthermore, single canthopexy were associated in 65% of the
surgeries and MMCR in 41.5% of the upper blepharoplasties. Other
associated procedures like midface volumization, and specially,
lower orbiculectomy were also high prevalent in our practice.
This observation outlines the relevance of the new conceptual
blepharoplasty and reinforces the demand of a distinguishing
designation.
Structured blepharoplasty represents the evolution of
traditional blepharoplasty. It usually meets or even exceeds
patient’s expectations. The aspects that most differs this nouvelle
concept from the reductionist traditional blepharoplasty are the
outcomes of MMCR and canthopexy even when there is no ptosis
or ectropion. MMCR directly reinforces the function of the Muller
muscle and indirectly of the aponeurosis of the levator muscle of
the upper eyelid, raising the MRD and lowering upper lid crease,
thus providing a more vivid look. Golbert et al. 14 argues that MMCR
enables not only the lifting of the lid margin, but also correction
of contour anomalies to create a smooth and curved contour.
Additionally, they suggest that the excellent outcomes associated
with MMCR can be attributed to physiologic, anatomic, and
procedural factors.
Originally described by Putterman and Urist,15 MMCR has
been conventionally used for the correction of mild to moderate
upper eyelid ptosis in the setting of good levator function. There
is consensus that MMCR is fast, simple and predictable. Since
its inception MMCR surgery has routinely been performed
concurrently with upper eyelid blepharoplasty for additional
correction of dermatochalasis.
Canthopexy involves tightening the lateral canthal tendon
without opening the canthal angle. In contrast, canthoplasty
implies performing a canthotomy/cantholysis before resuspending
the lower eyelid to the lateral orbital rim periosteum, and it is
performed of profound eyelid laxity or ectropion. For milder degrees
of eyelid laxity, canthopexy can be performed through an upper
blepharoplasty. This procedure reinforces the lateral retinaculum or
the lateral canthal tendon and provides a stabilization and elevation
of the lateral corner visually leaving the “almond look”. Flowers 16
describes in his article that “Canthopexy as a routine blepharoplasty
component” and advocated that canthopexy restores tone and
youthful contour to the deteriorating eye, and reduces the need to
resect skin that in truth is not excessive, but appears so owing to
dropped lid posture from lid atonicity. Modified approaches have
been published with minimal alterations, but following the same
principles: to anchor the lateral canthal tendon to the lateral orbital
rim periosteum with a non-absorbable suture.6,7
A survey regarding current practice patterns for
management of lower blepharoplasty by ASOPRS members
revealed that canthal suspension was performed by 96% of
respondents. Twenty-two percent perform suspension in 1 to
20% of cases, 53% in 21% to 80%, and 25% in 81% to 100% of
cases. The techniques used included: open canthoplasty (71%),
closed canthal suspension (no canthotomy: 51%), and open
36
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canthopexy (43%). Among the respondents that perform open
canthoplasty, 80% shorten the tarsus; of them, 41% shorten the
tarsus in 1% to 20% of cases, 42% in 21% to 80%, and 17% in 81%
to 100% of cases.11
Each procedure in addition to traditional blepharoplasty
increases the patient’s recovery time, increases surgical risks,
invasiveness, operation time and costs. However, we place
confidence that enhanced outcomes justify the means.
In conclusion, blepharoplasty has evolved with a number
of combined procedures. The proposed nomenclature Structure
Blepharoplasty may allow an easier communication among
surgeons, and better understanding of patients. This distinctive
designation may also contribute to promote conceptual innovation,
and support higher charges than traditional blepharoplasty.
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■ ABSTRACT
Congenital dacryocystitis (CD) is a condition aﬀecting the Lacrimal Pathway
(LP) in 5% of newborns. The clinical proﬁle is characterized by epiphora and
ocular secretion since birth. In practice, the tests commonly used are not
always reliable and/or applicable for children, which will eventually lead to
misdiagnosis. The current study assessed reliability of the digital pressure
test (DPT), which is simple to apply and can be performed by a physician
or health care agent. The results show excellent indexes of sensitivity and
speciﬁcity, making DPT a valuable tool for the diagnosis of CD.
Headings: Lacrimal Apparatus Diseases; Congenital; Lacrimal Duct
Obstruction; Dacryocystitis.

INTRODUCTION
Congenital dacryocystitis (CD) is an infectious process of the
lacrimal pathway (LP) due to a congenital anomaly, in the form of an
imperforation of Hasner’s membrane of the nasolacrimal duct or a
lacrimal duct agenesia 1. Epiphora in children is caused by CD in about
6% to 20% of cases 2,3. The diagnosis is made by the presence of eye
discharge at birth and the appearance of epiphora in the first weeks
of life. In general, there are no signs of eye inflammation. Diagnostic is
confirmed by dye tests 4,5,6. The fluorescein disappearance test is the
most commonly used test, but its results are not always conclusive
because, sometimes, it is not possible to detect the dye in the nasal
cavity. In more complex cases, imaging tests are requested 7, but they
are usually expensive, requiring general anesthesia. Therefore they
become restricted in daily medical practice.
The digital pressure test (DPT) on the lacrimal sac is easy to
carry out 8,9. In this maneuver, aqueous or mucopurulent material is
discharged from the lacrimal punctum when pressing the inferior
region of the internal ligament (Figura 1).
The present study aims to investigate the usefulness
of digital pressure test over the lacrimal sac for the diagnosis of
congenital dacryocistitis.

PATIENTS AND METHODS
A total of 91 children with epiphora, mucous or purulent
discharge since birth attended at the hospital of the Campinas
University from 2010 to 2016 were included. Age ranged from
10 months to 84 months with mean age of 26 months. Patients
were first submitted to examination of the anterior segment by
biomicroscopy. Then, the bilateral DPT was conducted, by means

Figure 1. digital pressure test

compressing the region of the lacrimal sac, inferior to the medial
ligament. Children aged less than 10 months were followed
up on periodically. Children over this age underwent general
anesthesia to evaluate the LP by videonasoendoscopy. A 4mm
rigid endoscope was used. Cottonoids with vasoconstrictor were
placed into the inferior meatus. The lacrimal punctum were then
examined bilaterally, the canaliculi were probed and irrigation with
direct visualization of the nasal cavity was performed. Probing
was proceeded when the presence of Hasner´s membrane was
confirmed. The membrane was marsupialized after distension
with lacrimal probe to facilitate incision. Debris of the membrane
were removed with an ear surgical hook forceps. The procedure
was concluded with irrigation of the lacrimal pathways.
Topical antibiotic and 0.9% intra nasal saline solution were prescribed
for a period of 7 to 15 days, respectively. Follow-up was done after one week.
Under local anesthesia, nasal endoscopy was repeated with a 2 mm rigid
endoscope to remove hematic crusts or granulation tissues.

1 University of Campinas, Department of Ophtalmology and Otorhinolaryngology, Campinas - SP, Brazil.
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RESULTS
A total of 91 children were examined, of which 69 children
had clinical signs of unilateral dacryocystitis and 22 bilateral
dacryocystitis .
Therefore, 182 LP were included in this study. For the
analysis of the results, the following points were considered:
- Negative results: absence of lacrimal reflux and unblocked
pathway: cases in which clinical signs were unilateral
- Positive results: presence of lacrimal reflux and
blocked pathway: cases in which clinical signs may be
either unilateral or bilateral
- False positives: presence of lacrimal reflux and
unblocked pathway: cases in which clinical signs may
be either unilateral or bilateral
- False negatives: absence of lacrimal reflux and blocked
pathways: cases in which clinical signs were unilateral
- Absence of signs and symptoms of unblocked pathways
amounted to 69 LP and were considered as normal.
Results of the digital pressure test are presented in Table 1.
Among the 182 LP, 3 showed false negatives. The causes
detected at the endoscopy were presence of membrane and cyst
responsible for the diagnosis of congenital imperforation. False
positives occurred in 2 LP. The diagnosis of allergy was confirmed.
Findings of the nasal endoscopy examination are related in table 1.
Table 1. Comparison between PDT and Nasal Endoscopy
PDT

Number of LP

Nasal Endoscopy
Unblocked

Blocked

Positive

110

2 (F+)

108 (CD)

Negative

72

69 (N)

3 (F-)

Total

182

71

111

(F+) - false positive, N – normal, (F-) - false negative; Sensitivity -97,29%, Specificity
– 97.18%

Comparing the obtained results, of the 72 LP without
lacrimal reflux, 69 were unblocked and 3 were blocked to
endoscopy visualization. Among the 110 LP with lacrimal reflux,
endoscopy revealed 2 unblocked , therefore, 108 LP showed
lacrimal reflux and a blocked pathway .
In this study, the analysis of the results confirms that the
DPT for the diagnosis of CD showed sensitivity of 97.29% and a
specificity of 97.18%.

DISCUSSION
The diagnosis of CD is based on a patient’s medical history
7
. Anamnesis is therefore essential. Presence of secretion at birth
or soon after birth is one of the most frequent clinical sign in these
cases 3. The appearance of the epiphora usually occurs later, 3 or
*Corresponding author:
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4 weeks after birth. External examination allows evaluation of the
position of the eyelid and identification of anatomical alterations,
such as agenesis and stenosis of the lacrimal punctum. In the routine
outpatient care, functional tests are performed with dyes to detect
obstructions. Fluorescein dye is used in two classical tests:
- FDT (fluorescein disappearance test): this test can be
falsified by the subjectivity of the observer and alteration
of tear meniscus due to the eventual child´s crying.
- Jones I: the presence of fluorescein in nasal cavity
confirms permeability of the LP, but absence of dye it is
not warranty of occurrence of imperforation. However,
children sometimes do not allow the test to be performed
because it is an uncomfortable procedure 10.
- Probing and irrigation - invasive and uncomfortable tests,
more complex to be carried out and which, in children,
should only be performed under general anesthesia.
The clinical diagnosis of CD is based on the epiphora,
discharge and absence of eye inflammation since birth.
In this study, the reliability of the DPT was assessed for
diagnostic purposes. This test can be performed in an easy and
quick manner and does not cause discomfort in children. The results
were compared with those obtained with nasal videoendoscopy
and agreement among the results could be observed most of the
time. Of the examined 182 LP, only 5 had discordant diagnosis. False
negative results were caused by anatomical changes (presence of
nasolacrimal duct cyst). On the other hand, false positive results
were attributed to another cause.
In conclusion, the DPT showed high sensitivity and high
specificity for the diagnosis of congenital dacryocystitis and,
therefore, should be considered as a valuable tool in the set of
exams of LP in children. It is a reliable, simple, painless examination
that can be performed in outpatient clinics.

REFERENCES
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Cassady JV. Developmental anatomy of nasolacrimal duct. Arch Ophthalmol
1952;47:141-158.
Guerry D, Kending EL Jr. Congenital impatency of the nasolacrimal duct. Arch
Ophthalmol 1948;39:193-201.
MacEwen CJ, Young JD. The fluorescein disappearance test (FDT): an evaluation of
its use in infants. J Pediatr Ophthalmol 1991;28:302-305.
Zappia RJ, Milder B. Lacrimal drainage function. 1. The Jones fluorescein test. Am
J Ophthalmol 1972;74:154-159.
Zappia RJ, Milder B. Lacrimal drainage function. 2. The fluorescein dye
disappearance test. Am J Ophthamol 1972;74:160-162.
Sanford DH. Evaluation of the lacrimal drainage system. Ophthalmol 1978;85:1250-1258.
Guzek AP, Andrea SC, Thu-Anh H, Peter Dure S, Josep GL, Daniel CY, Christopher
BS, Charles MS, Dennis AE. Clinical and radiologic lacrimal testing in patients with
epiphora. Ophthalmology 1997;104:1875-81.
Camara JG, Maria Donna DS, Rafael ER, Ronald ASRM, David AY, Neal HA. The microreflux test – a new test to evaluate nasolacrimal duct obstruction. Ophthalmology
1999;106:2319-21.
Semi P, Aalia RS, Sabia R, Afroz K. Success rate of probing for congenital
nasolacrimal duct obstruction at various ages. J Ophthalmic Vis Res 2014;9:60- 69.
Hecht SD. Evaluation of the lacrimal drainage system. Ophthalmology 1978;85:1250-1258.

Marilisa Nano Costa
Rua Dr. Carlos Guimarães, Nº 118, Cambuí, Campinas - SP, Brazil.
Zip Code: 13024-200
E-mail: m.nano@uol.com.br

39

Original Article

Oculoplastic Surgery Demographic Mapping in Brazil
DIOGO BATISTA DE QUEIROZ SILVEIRA, MD 1 *
ROBERTO MURILLO LIMONGI, MD 1
MARCOS PEREIRA AVILA, MD 1

Article received: August 20, 2020.
Article accepted: September 21, 2020.
DOI: 10.5935/2177-1235.2019RBCP0000

■ ABSTRACT
Objective: To map the subspecialty of oculoplastic surgery in Brazil.
Methods: Analysis of data from SBCPO members records and the services
of Fellowship, Coremes and the 2019 Ophthalmological Census conducted
by the Brazilian Council of Ophthalmology. Results: Distribution of
ophthalmologists in Brazil: for a population of 208.494.900 inhabitants,
there are 20,455 ophthalmologists. A ratio of 1:9,224. Distribution of
oculoplastic surgeon: for a population of 208.494.900 inhabitants, there
are 420 oculoplastics. An approximate ratio of 1:500.000. Relation between
ophthalmologists and oculoplastics: for a total of 20.455 ophthalmologists,
we have 420 oculoplastics, generating a ratio of 1:48.7. Fellowship services:
center west: 2; north: 0; northeast: 0; southeast: 12; south: 3. Number
of ophthalmologists trained annually: approximately 680. Number of
oculoplastics trained annually: approximately 30. Conclusions: In view of
all the data presented, it is possible to say that there is great inequality in
the distribution of oculoplastics in the country. While the south, southeast
and center west are in a more comfortable position, the northern and
northeastern regions have a proportion of oculoplastics for the population
three to four times smaller than these other regions. The same is observed
in the northern and northeastern regions in relation to the proportion of
ophthalmologists and oculoplastics; they have a proportion twice lower
compared to the southern, southeastern, and central-western regions.
Headings: Demography; Eye Diseases; Population Dynamics; Surgery,
Plastic.

INTRODUCTION
Oculoplastic surgery began in the 1920s, in the post world
war. Especially since the Second World War, it had a great growth
through new knowledge and numerous procedures of surgical
reconstruction of the ocular annexes.
In Brazil, Oculoplastics began to take hold in the 1960s.
It was in 1968 that the first sub-specialty training center in Belo
Horizonte - MG appeared. In this same city, in 1979, the center
of studies specialized in the area became the Brazilian Society
of Ocular Plastic Surgery (SBCPO). Two years later, in 1981, the
Brazilian Council of Ophthalmology recognized oculoplastic
surgery as a subspecialty. And now, in 2019, the society referring to
the subspecialty (SBCPO) completed 45 years of foundation.
Today we see an entity with almost 500 members; where
the accredited services train highly trained oculoplastic surgeons
and multiply the professionals qualified to exercise the subspecialty.

With the advances in robotic technology, bioengineering and
computing, we see a promising future.
Faced with all this scenario, we still do not have a mapping
of the subspecialty in Brazil. We know that the oculoplastic is a very
particular and specific area, which requires great anatomical and
functional knowledge of the ocular attachments, providing the
performance of complex and delicate surgeries at the same time. As
an example we can mention the anophthalmic cavity surgeries, orbitalpalpebral reconstructions and tear duct surgery. On the other hand,
Brazil with its continental proportions presents an unequal distribution
of professionals in this area, with some regions with deficiency, leaving
the population helpless when it needs a trained professional for
surgery of the ocular annexes. A mapping such as this would be very
useful in strategic planning, such as leading training for professionals in
areas of difficult access, in a better distribution of these professionals
and in decision making that will lead to the largest possible number of
the population with access to this subspecialty.

1 Centro de Referencia em Oftalmologia UFG, Oculoplastic, Goiânia - GO, Brazil.
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OBJECTIVES
Carry out a mapping of the subspecialty of oculoplastic
surgery in Brazil, identifying the qualified and accredited centers of
training (fellowship)/ formation of these professionals, the number of
professionals trained per year, the distribution of schools in different
regions of the country, and even more, where the professionals reside,
perform their work, and what is the proportion of these specialists per
inhabitant and per general ophthalmologist.

METHODS
Analysis of registration data of SBCPO affiliates and the
services of Fellowship registered with it. Analysis of data from
Coremes. Analysis of data from the 2019 Ophthalmological Census
conducted by the Brazilian Council of Ophthalmology - CBO.

RESULTS
Distribution of ophthalmologists in Brazil:

Distribution of oculoplastic-population by region:
Center west: 1:349.664
Northeast: 1:995.803
North: 1: 1,398,634
Southeast: 1: 353,677
South: 1: 496.411
number of ophthalmologists trained annually:
Approximately 680
number of oculoplastics formed annually:
Approximately 30
relationship between oculoplastic and ophthalmologists training:
1 oculoplastic for every 22 ophthalmologists All data can be
inferred from the table below: Table 1 Schematically we have the
following graphics:
Table 1. Ophthalmology census
State

Inhabitants

Ophthalmologist

Oculoplastics

Fellows

Acre
Amapá

869.265

41

2

0

829.494

29

5

0

Oculoplastic distribution in Brazil:

Amazonas

4.080.611

233

4

0

For a population of 208,494,900, there are 420 oculoplastic
ophthalmologists. An approximate proportion of 1 oculoplastic for
every 500,000 inhabitants

Pará

8.513.497

353

6

0

Rondônia

1.757.589

117

1

0

Roraima

576.568

36

0

0

Relationship between ophthalmologists and oculoplastics in Brazil:

Tocantins

1.55.229

112

1

0

For a total of 20,455 ophthalmologists, we have 420
oculoplastics, generating a ratio of 1 oculoplastic for every 48.7
ophthalmologists.

Alagoas

3.322.820

246

5

0

Bahia

14.812.617

1.337

15

0

Ceara

9.075.649

761

8

0

For a population of 208,494,900 inhabitants, there are
20,455 ophthalmologists. A proportion of 1 ophthalmologist for
every 9,224 inhabitants

Relationship between oculoplastics and ophthalmologists by
regions: center west:
46:2008 -1 plastic for 43.6 ophthalmologists
North: 13:921 - 1:70,8
Northeast: 57:4484 - 1:78.6
Southeast: 248:12087 - 1:48.7
South: 56:3087 - 1:55.1
Services of SBCPO accredited Fellowship:
Center west: 2 (1 Goiânia, 1 Brasília)
North: 0 northeast:0
Southeast: 12 (4 São Paulo, 1 Campinas, 1 Botu- catu, 1 Sto
André, 1 Ribeirão P) (1Rio de Janeiro, 1 Niterói), (2BH)
South: 3 (2 Porto Alegre, 1 Curitiba)
Ditribuition ophthalmologist-population by region centralwestern region: 1:8.011
Northeast region: 1:12.659
Northern region: 1:19,742
Southeast region: 1:7.257
Southern region: 1:9,638
Oculoplastic Surgery. 2020;1(1):40-42

Maranhão

7.035.055

240

0

0

Paraíba

3.966.496

369

3

0

Pernambuco

9.496.294

824

16

0

Piauí

3.264.531

254

1

0

Rio Grande do Norte

3.479.010

273

5

0

Sergipe

2.278.308

180

2

0

Espirito Santo

3.972.388

464

6

0

Minas Gerais

21.040.662

2.587

67

2

Rio de Janeiro

17.150.960

2.510

34

2

Sao Paulo

45.538.936

6.526

128

8

Paraná

11.348.937

1.254

21

1

Rio Grande do Sul

11.329.605

1.073

19

2

Santa Catarina

7.075.494

760

16

0

Distrito Federal

2.974.703

681

17

1

Goiás

6.921.161

754

23

1

Mato Grosso do Sul

2.748.023

307

3

0

Mato Grosso

3.441.998

266

3

0
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Graphic 1. Oculoplastics by regions

Graphic 2. Relationship between graduates

DISCUSSION
In view of all the data exposed, some inferences can be
made. There is great inequality in the distribution of oculoplastics
in the country. While the south, southeast and center west are in a
more comfortable position, the northern and northeastern regions
have an oculoplastic proportion for the population three to four
times smaller than these other regions. The same is observed in
the northern and northeastern regions in relation to the proportion
of ophthalmologists and oculoplastics; they have a proportion
twice lower compared to the southern, southeastern, and centralwestern regions.
Inequality is maintained in other areas, such as training
centers. The northern and northeastern regions do not have any
ophthalmology services with a process of formation-fellowship
in oculoplastics. The Southeast region has the highest number of
schools, with 12 fellowship services, out of a total of 17 in the country.

*Corresponding author:
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Even though it is in a better situation, the Midwest region
needs to balance the distribution of its professionals and schools. The
states of Mato Grosso and Mato Grosso do Sul do not have fellowship
services, therefore the closest city for attendance would be Goiânia,
which is more than 800 kilometers from the state capitals.
The southern region also needs to balance its training centers
and number of professionals. Even if their numbers are satisfactory,
we observe a slight disparity in the number of oculoplastics for each
inhabitant, compared to the southeast and center- west.
We must remember a possible bias in our research; it is due
to the fact that the data are official, so there are professionals, both
ophthalmologists and oculoplastics, who are not linked to CBO or
SBCPO and are not on our count lists.
Unfortunately we do not have a demographic profile
of oculoplastic from other countries to compare. But there will
probably be some differences.
After this broad analysis of the distribution of oculoplastics
throughout Brazil with their respective relationships among
ophthalmologists, training centers and population, it becomes clear
the need to take training centers to the northern and northeastern
regions; even if they are not services of fellowship, they can be
training centers or itinerant work centers, which have contact
with large cities and also with the most distant communities. This
would facilitate the access of the population, leading to an easier
diagnosis of serious pathologies such as congenital ptosis, eyelid
tumors, orbital tumors, among others.
A better distribution of specialists by regions and states also
has direct and indirect consequences in relation to health tourism.
Patients need to travel to large centers to access specialized
services, increasing public health costs, filling service units, as well
as transportation costs.
We hope that this work can help to improve this scenario
and serve as support for future planning of institutions and
governments.

REFERENCES
1.
2.
3.
4.
5.
6.
7.
8.

The Brazilian Ophthalmology - The Conditions of Eye Health in Brazil;
Ophthalmological Census 2019. CBO
Brazilian Society of Ocular Plastic Surgery - site: www.sbcpo.com.br
National Commission of Medical Residency - COREME
Lessa SF, Elena EH, Araújo MRC, Pitanguy I. Anatomical changes of the cleft
palpebral after blepharoplasty. Rev Bras Cir. 1997;87(4):179-88.
Abell KM, Cowen DE, Baker RS, Porter JD. Eyelid kinematics following
blepharoplasty. Ophthal Plast Reconstr. Surg. 1999;15(4)
McKinney P, Byun M. The value of tear film breakup and Schirmer’s tests in
preoperative blepharoplasty evaluation. Plast Reconstr. Surg. 1999;104(2):
566-9
Gomes JAP, Lima ALH, Adan CBD. Evaluation of the ocular surface. In: Lima
ALH, Nishiwaki-Dantas MC, Alves MR. Manual of CBO: external ocular and
corneal diseases. Rio de Janeiro: Medical Culture; 1999.
Sbrissa RA. Blepharoplasties: comments on some technical details. Rev Bras
Oftalmol. 1992;51(1)

Diogo Batista de Queiroz Silveira
Rua 27, Nº 230, Ed Mundi, Ap 2502; Setor Marista, Goiania - GO, Brazil.
Zip Code: 74150-200
E-mail: diogosilveira42@yahoo.com.br

Oculoplastic Surgery. 2020;1(1):40-42

Original Article

Epidemiological analysis of oculoplastic procedures, from 2008 to
2019, in the state of Goiás - Brazil
FERNANDA MENDONÇA GALVÃO, MD 1*
YAEL PORTO SILVA, MD 1
NATÁLIA BARBOSA DA SILVA LOPES, MD 2
LEONARDO MARIANO REIS, MD 3

Article received: May 11, 2020.
Article accepted: August 13, 2020.
DOI: 10.5935/2177-1235.2019RBCP0000

■ ABSTRACT
Objective: To evaluate the epidemiological proﬁle of the oculoplastic
procedures performed in the Uniﬁed Health System (UHS), between
2008 and 2019, in the state of Goiás, and correlated the results achieved
in the national scenario. Methods: This is a descriptive cross-sectional
study according to data on all oculoplastic procedures detected in the UHS
Outpatient Information System. For the research, an outpatient production
by local care was selected from 2008 onwards, in Goiás state, Brazil, and in
the whole country. The variables studied were the type of procedure, number
of surgeries, the cost to the public health, and the year. Results: During the
studied period, 11.784 oculoplastic surgeries were performed, 29.58% were
blepharochalasis surgical treatment, 18.47% chalazion excision, and other
minor eyelid and eyebrow injuries, and 10.79% entropion and ectropion
surgery. Compared to the total number of oculoplastic surgeries performed
in Brazil during this same period (680.881), we found that only 1.73% of
all these procedures were performed in the state of Goiás. Conclusion:
The epidemiological proﬁle of oculoplastic procedures performed by UHS
between 2008 and 2019 revealed a predominance of eyelid surgeries.
When compared to the national scenario, Goiás still have a very wispy role in
oculoplastic surgical treatments.
Headings: Epidemiology; Uniﬁed Health System; Ophthalmologic Surgical
Procedures.

BACKGROUND
Oculoplastic is an ophthalmology’s subspecialty that deals
with problems related to the eyelids, lacrimal pathways and orbit.
These diseases may arise from congenital anomalies, involutional
changes, trauma, metabolic diseases and tumors1, resulting on
visual dysfunction, anatomical disfigurement and an aesthetically
unacceptable appearance that can have a strong negative impact
on the quality of life, psychosocial and economic performance of
affected people, by which a corrective surgery is essential.
The scientific community still lacks much data regarding
the prevalence of oculoplastic disorders and the surgical demand
of the population. The objective of this study is to evaluate the
epidemiological profile of oculoplastic procedures performed in
the Unified Health System (UHS), in the Goiás state, Brazil and

to correlate the results obtained in the national scenario in order
to provide a database of this region to guide health managers
acquiring the infrastructure necessary for these procedures in
public services and encourage the improvement of oculoplastic
residents’ skills on the most demanding surgeries.

METHODS
This is a descriptive cross-sectional study, between
January 2008 to September 2019, in Goiás state, Brazil and in the
whole country. Data from type of procedure, number of surgeries,
cost to public health and year were obtained from all oculoplastic
procedures detected in the UHS Outpatient Information System
(internet)2. After selecting the period and location to be analyzed
on the website’s homepage, the oculoplastic procedures available

1. Pontifícia Universidade Católica de Goiás, Departamento de Medicina, Goiânia - GO, Brazil.
2. Fundação Banco de Olhos de Goiás, Programa de Fellowship, Goiânia - GO, Brazil.
3. Hospital VER - Excelência em Oftalmologia, Departamento de Plástica Ocular, Goiânia - GO, Brazil.
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in the SUS table were selected, separated by year and quantity
performed. The steps were repeated, however, selecting this time
the amount destined to carry out such procedures.

RESULTS
During the studied period, 11,784 oculoplastic procedures
were recorded in the state of Goiás, covering the treatment of
several pathologies, as shown in Table 1.
The total amount allocated to surgeries during all these
years was R$ 1,567,332.50. The procedures that consumed most
of the funds were: surgical treatment of blepharochalasis (R
$ 336,792.12), treatment of eyelid ptosis (R $ 316,310.02) and
correction of entropion and ectropion (R $ 160,136.40). The number
of other procedures and their respective costs are shown in Table 1.
Table 1. The number and the cost of oculoplastic procedures from
2008 to 2019 in Goiás.
Procedure

Nº of Surgeries

Cost (R$)

Surgical treatment of blepharochalasis

3.486 (29,58%)

333.792,12

Chalazion excision and other minor eyelid
and eyebrow injuries

2.177 (18,47%)

107.566,88

Entropion and ectropion correction

1.272 (10,79%)

160.136,40

Surgical treatment of eyelid ptosis

937 (7,95%)

316.310,02

Symblepharon correction

697 (5,92%)

86.733,22

Eyelid abscess drainage

652 (5,53%)

14.711,59

Surgical treatment of xanthelasma

577 (4,90%)

67.174,34

Trichiasis treatment with or without graft

461 (3,91%)

75.877,18

Partial eyelid reconstruction with tarsorrhaphy

431 (3,66%)

113.218,56

Dacryocystorhinostomy

380 (3,22%)

156.537,87

Lacrimal duct reconstruction

160 (1,36%)

67.742,76

Lacrimal punctum occlusion

159 (1,35%)

3.043,26

Surgical treatment of eyelid myiasis

91 (0,77%)

2.067,68

Punctoplasty

91 (0,77%)

1.741,74

Surgical correction of lagophthalmos

75 (0,64%)

13.394,43

Eyeball evisceration

68 (0,58%)

23.080,75

Eyeball enucleation

61 (0,52%)

19.769,37

Epicanthus and telecanthus correction

9 (0,08%)

1.434,33

11.784

1.567.332,50

Total

The surgical treatment of blepharochalasis was the
most performed from 2010, corresponding to 32,20% (3,040) of
the total surgeries (9,442) between 2010 and 2019. In 2008, the
symblepharon correction – 266 (22,56%) – and the chalazion
excision – 236 (20,02%) – preceded surgery for blepharochalasis
– 219 (18,58%). However, in 2009 only the aforementioned
excision surpassed by 353 (30,35%) procedures the 231 (19,86%)
Oculoplastic Surgery. 2020;1(1):43-47

of blepharochalasis therapy. The variation in the number of
oculoplastic surgeries performed in each year evaluated is shown
in Table 2.
Compared to the 680.881 oculoplastic surgeries performed
in Brazil during this same period, it was found that only 1.73% of all
these procedures were performed in the Goiás state, being inferior
to less populous states3, such as Espírito Santo, Rio Grande do
Norte, Alagoas and the Federal District, as seen in Table 3.

DISCUSSION
Among the 11,784 oculoplastic surgeries performed
in the analyzed period, about 3040, corresponding to a
percentage value of 32.2%, represented procedures classified as
“treatment of blepharochalasis”. However, it is noteworthy that a
blepharochalasis is a rare degenerative disease of the eyelid skin,
clinically characterized by thinning of eyelid skin followed by laxity
and secondary atrophy of periorbital structures leading to ptosis4,5.
It is worth mentioning that the surgical correction of a rare disease
is the main one among the oculoplastic procedures performed
by the UHS can constitute a bias, since there is some confusion
in the scientific community when it comes to blepharochalasis
and dermatochalasis, the latter being it consists of involutional
loosening of the eyelid skin, a very common condition, whose
incidence is 39.1% in Brazil, and which is often mistakenly included
by the term blepharochalasis6. Thus, it is possible that the most
performed procedure is the surgical correction of dermatochalasis
and not blepharochalasis, a result that would agree with similar
epidemiological studies performed in populations with different
samples 6-10.
Excision of chalazion represented 20.02% of the total
surgeries performed, contrasting with a frequency range of 1.6 and
3.6% in Brazilian studies11-13. Chalazion has an important social impact
due to aesthetic disfigurement it can cause in some extreme cases,
besides inflammation, refractive errors and amblyopia in children,
blurred vision secondary to induced astigmatism, mechanical
ptosis, and even conjunctivitis or cellulitis9. Therefore, the high
incidence of corrective surgery is justified. In a cross-sectional
study carried out in the city of São Paulo in 2004 and 2005, it was
observed that the frequency of occurrence of chalazion was 1.56%,
being more frequent in women, with astigmatism or small degree
hyperopia, having been surgery is required in a significant number
of cases10.
Ectropion, the most common eyelid malposition, and
entropion, the inversion of the eyelid margin, represented 10.79%
of surgical procedures, lower than the prevalence of these
conditions in the study by Bolanle G. Balogun et al (36%), but
according to the reduced number of surgical corrections revealed
by research conducted in Madagascar14-16. There are no filter
options in the database used to distinguish which factors were
a trigger for the entropion, such as trauma, burns, actinic skin
changes, medications, pyoderma gangrenosum, and complications
of blepharoplasty14.
Most patients with eyelid ptosis undergo correction due to
loss of peripheral visual field caused by drooping eyelids17. Given
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Table 2. The number of oculoplastic surgeries per yaer in Goiás.
Procedimento

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

Tratamento cirúrgico de blefarocalase

219

227

395

217

230

254

352

335

234

317

318

388

Exérese de calázio e outras pequenas lesões

236

351

303

137

174

156

143

165

186

107

137

82

Correção de entrópio e ectrópio

117

94

138

153

101

146

115

114

103

59

68

64

Tratamento cirúrgico de ptose palpebral

54

49

114

72

114

117

113

84

60

42

63

55

Simblefaroplastia

266

73

65

27

5

48

31

47

36

36

31

32

Drenagem de abscesso palpebral

114

142

42

25

22

28

36

29

115

21

46

32

Tratamento cirúrgico de xantelasma

35

24

43

12

26

65

64

27

225

19

18

19

Tratamento de triquíase com ou sem enxerto

48

29

50

33

49

93

40

43

24

20

19

13

Reconstituição parcial da pálpebra com tarsorrafia

24

36

31

21

25

53

58

71

34

51

14

13

Dacriocistorrinostomia

24

43

55

25

45

49

48

29

19

16

15

12

Reconstituição de canal lacrimal

6

13

22

18

24

10

13

16

12

9

7

10

Oclusão de ponto lacrimal

15

5

13

6

8

20

8

11

21

19

16

17

Tratamento cirúrgico de miíase palpebral

7

36

42

-

-

-

1

2

1

1

-

1

Punctoplastia

1

2

4

13

8

20

9

9

9

9

4

3

Correção cirúrgica de lagoftalmo

8

10

18

6

6

1

3

10

5

2

1

5

Evisceração de globo ocular

2

15

14

8

4

11

6

2

3

2

-

1

Enucleação de globo ocular

2

14

4

-

15

5

5

3

7

3

3

-

Correção de epicanto e telecanto

1

-

1

2

1

-

-

4

-

-

-

-

1179

1163

1354

775

857

1076

1045

1001

1094

733

760

747

Total

the information about the number of cases in the state, it was
the fourth most performed procedure in the state of Goiás, with
a percentage of 7.95%. The data in the literature are uncertain
when it comes to prevalence, standing out as a poorly performed
oculoplastic surgery in some sources16,18.
Reconstruction of eyelid defects may be necessary after
trauma or especially for tumor removal to obtain good eyelid
mobility, perfect corneal protection, good aesthetic results, and
acceptable donor site sequela19. The incidence of eyelid tumors
in the population has not been originated in the literature yet.
However, some studies present the most common histological
types, which are predominantly benign, such as squamous
papilloma, melanocytic nevus, chalazion, sebaceous cyst, and
xanthelasma20.
Unfortunately, there is a lack of information when it
comes to tumor diagnosis and surgical treatment performed,
therefore all these procedures are condensed together as
eyelid’s reconstructive surgeries. The predominant malignant
tumor was basal cell carcinoma21. The frequency of these
surgeries and reconstructive surgeries are also undefined in the
oculoplastic since these procedures are also performed by other
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specialists such as dermatologists, head and neck surgeons and
otorhinolaryngologists22.
The procedures of the lacrimal system comprised 6.70% of
the total. This value is very close to a Nigerian study (7%), and way
below another conducted in Thailand (45%)1,23. Such a significant
difference can be related to anatomical divergences of the
predominant ethnic groups in each region24. However, statistical
differences do not allow a faithful comparison to being made
between both studies, which prevents us from reaching a reason
to explain such disparate results.
Painful blind eye, neoplasms, trauma, and infection
are the main disorders identified responsible for evisceration
or enucleation of the eyeball25. The frequency of evisceration
(0,58%) and enucleation (0,52%) surgeries performed of the
present study differed significantly from a Canadian study,
where enucleations (60%) were performed rather than
eviscerations (39%)25, as in a Brazilian study.in the state of
São Paulo26. Since surgical indications were not available at the
source, it is not possible to correlate the data and infer a lower
prevalence of aggressive pathologies that indicate eyeball
enucleation.

Oculoplastic Surgery. 2020;1(1):43-47
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Table 3. The number of oculoplastic procedures performed in
each state of Brazil and their respective population.

are some gaps that precludes the formulation of a more specific
epidemiologic panel of oculoplastic surgeries in the state of Goiás,
which can help the scientific community to outline the most
prevalent disorders in each area and their related factors.

State

N° Surgeries

N° Inhabitants*

Amapá

76 (0,01%)

668.689

Sergipe

435 (0,06%)

2.068.031

Rondônia

452 (0,07%)

1.560.501

Tocantins

533 (0,08%)

1.383.453

Roraima

738 (0,11%)

451.227

Acre

776 (0,12%)

732.793

Piauí

2.406 (0,35%)

3.119.015

Mato Grosso do Sul

3.915 (0,57%)

2.449.341

Mato Grosso

4.212 (0,62%)

3.033.991

Paraíba

5.504 (0,81%)

3.766.834

Amazonas

8.531 (1,25%)

3.480.937

Goiás

11.784 (1,73%)

6.004.045

Espírito Santo

12.571 (1,85%)

3.512.672

3.

Rio Grande do Norte

14.058 (2,06%)

3.168.133

4.

Santa Catarina

15.698 (2,31%)

6.249.682

Pernambuco

19.100 (2,81%)

8.796.032

Maranhão

21.740 (3,19%)

6.569.683

Rio de Janeiro

23.650 (3,47%)

15.993.583

Alagoas

23.707 (3,48%)

3.120.922

Paraná

26.120 (3,84%)

10.439.601

8.

Bahia

26.548 (3,9%)

14.021.432

9.

Ceará

46.028 (%)

8.448.055

Minas Gerais

51.973 (%)

19.595.309

Distrito Federal

54.062 (%)

2.562.963

Rio Grande do Sul

64.110 (%)

10.695.532

Pará

69.701 (%)

7.588.078

São Paulo

172.453 (%)

41.252.160

680.881

190.732.694

Total

It is also worth mentioning the slight participation of Goiás
in the national scenario in oculoplastic, with a smaller number
of procedures than less populous federal units, raising doubts
about the transfer of funds needed to better meet the population
demands. In almost 11 years, only R $ 1,567,332.50 was destined for
oculoplastic procedures performed by a variety of medical doctors.
Considering that disorders of the eyelids, lacrimal pathways,
and orbit can negatively impact the patient’s life, this amount is
considerably wispy.
The UHS provides a wide variety of information when
it comes to surgical procedures in oculoplastic, however, there
Oculoplastic Surgery. 2020;1(1):43-47

CONCLUSION
The epidemiological profile of oculoplastic procedures
performed by UHS between 2008 and 2019 revealed a
predominance of eyelid surgeries, described as blepharochalasis
correction, but probably a dermatochalasis surgical treatment in
most cases. When compared to the national scenario, Goiás still
have a very wispy role in oculoplastic surgical treatments.
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■ ABSTRACT
Neuroﬁbromatosis type 1 (NF1) is an autosomal dominant disease of the
phacomatosis group with incomplete penetrance and variable expressivity
and may also represent mutations. It is a multisystem disease with numerous
manifestations such as skin, skeletal changes, endocrinopathies and peripheral
and central nerve tumors. NF1, von Recklinghausens disease, is the most
common, the type 2, bilateral acoustic neuroﬁbromatosis, is rarer. The eyelids
and orbits involvement is highly variable and can be aﬀected by several
manifestations of the disease, such as neuroﬁbromas, café au lait spots, bone
defects and optic nerve glioma. About 50% of patients have orbital involvement.
The objective of this study is to describe the orbitopalpebral characteristics of
patients with Neuroﬁbromatosis treated at a referral service. Descriptive, crosssectional study evaluating four patients with NF1 (patients were diagnosed as
affected according to current diagnostic criteria for NF1) with orbitopalpebral
involvement who are currently undergoing follow-up at at the Department of
Oculoplastic surgery, Orbit, Lacrimal pathways of Hospital das Clínicas (UFMG).
Four patients have NF1 with unilateral orbitopalpebral involvement, of which a
total of 3 patients are female and 1 male, ranging in age from 08 to 51 years. Two
patients have orbital eyelid neuroﬁbroma (Figures 1 and 2), with bone dysplasia,
severe proptosis, ocular dystopia, buphthalmos and presence of lower eyelid
mechanical ectropion, glaucoma optic atrophy, one aﬀecting the right and the
left hemiface. In all cases, management decisions must include information
from a multidisciplinary team, including oncology, genetics, ophthalmology,
neuro-ophthalmology, oculoplastic surgery and craniofacial surgery.
Headings: Neuroﬁbroma; Neuroﬁbroma; Plexiform; Orbital Diseases

INTRODUCTION
Neurofibromatosis type 1 (NF1) is a disease in the group
of phakomatoses, with an autosomal dominant character with
incomplete penetrance and variable expression, and may also
represent mutations. It is a multisystemic disease with numerous
manifestations, such as skin, skeletal, endocrinopathies and
peripheral and central nervous tumors. Type 1 neurofibromatosis,
Von Recklinghausen’s disease, is the most common, with type 2,
bilateral acoustic neurofibromatosis, uncommon. 1
The involvement of the eyelids and orbits is quite variable,
and they can be affected by several manifestations of the disease,
such as neurofibromas, coffee-with-milk spots, bone defects

and optic nerve glioma. About 50% of patients have orbital
involvement. 2 Deficiency of the orbital posterolateral wall leads to
protrusion of the intracranial content, usually the temporal lobe,
into the orbit, resulting in deformity of the eyeball and pulsatile
exophthalmos. In the skull, orbital dysplasia associated with NF1 is
a rare, but pathognomonic complication.3,4 Vision may or may not
be compromised.
In contrast, plexiform neurofibromas (PN) are complex
nerve sheath tumors that follow multiple nerve branches. Most NPs
are diagnosed in early childhood and rapid enlargement during this
period. PN can result in substantial morbidity due to its appearance
and propensity to cause functional and neurological deficits, and
are at risk for malignant transformation. 5

1. Hospital das Clínicas, Departamento de Plástica Ocular, Órbita e Vias Lacrimais, Belo Horizonte - MG, Brazil.
2. Hospital das Clínicas, Departamento de Cirurgia Plástica, Belo Horizonte - MG, Brazil.
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Recently, a multidisciplinary task force composed of
pediatric practitioners from tertiary care centers experienced in
caring for children with these tumors suggested the term orbitalperiorbital-plexiformal neurofibroma (OPPN) to encompass all
locations where they occur. 6
These OPPNs are composed of neoplastic Schwann cells,
fibroblasts, perineural cells, and mast cells and typically track along
the distribution of the trigeminal nerve. The tumor can involve
the upper eyelid, brow, orbit, and the temple and can grow to
an enormous size, causing facial disfigurement leading to social
embarrassment and decreased self- esteem. In most cases, OPPNs
have a much higher growth rate than neurofibromas elsewhere in
the body. Tumor growth rate tends to be faster in childhood, during
puberty, and pregnancy and generally slows down as the patient ages.
The characteristic invasion of the tumor into surrounding structures
sometimes makes surgical removal technically impossible.6

BACKGROUND

All patients have low visual acuity (VA) ipsilateral to the
lesion (ranging from 20/50 to VA <20/400), presenting in all
cases upper eyelid involvement and ptosis secondary to the
presence of neurofibroma. One patient presenting only upper
eyelid involvement. In three cases there is a mechanical ectropion
secondary to neurofibroma.
Two patients present with orbital-eyelid neurofibromas
(Figures 1 to 2), with bone dysplasia, severe proptosis, ocular
dystopia, buphthalmos and presence of mechanical ectropion of
the lower eyelid, optic atrophy due to glaucoma, one affecting the
right hemiface and the other on the left, being a female child and
an adult male (this patient underwent 4 surgical procedures for
partial resection of neurofibroma with the purpose of aesthetic
improvement, in 2005 submitted to surgery with cranial access
performed by Neurosurgery and orbital reconstruction with frontal
craniotomy being performed with reduction of hernia of the
temporal lobe to the right orbit and reconstruction of the right orbit
with grafting of the frontal internal board and fixation with a screw).

The objective of this study is to describe the orbitopalpebral
characteristics of patients with Neurofibromatosis treated at a
reference service.

METHODS
Descriptive, cross-sectional study where four patients
with NF were evaluated (patients were diagnosed as affected
by NF1 according to the current diagnostic criteria for NF17 table 1) with orbitopalpebral involvement that are currently being
monitored of the Department of Oculoplastic surgery, Orbit,
Lacrimal pathways of Hospital das Clínicas (UFMG). All patients
are assisted together by the Neurofibromatosis Reference Center
of this institution.

Figure 1. Intra and extraconal plexiform neurofibroma extending to the pre-septal region,
pterygoid region and lower left orbital fissure (Magnetic Resonance).

Table 1 – Diagnostic criteria for neurofibromatosys type I
At least 2 must be present:
1. Six or more café au lait macules >5 mm in diameter in prepubertal individuals,
and >15mm in diameter in postpubertal individuals
2. Two or more neurofibromas of any type, or one plexiform neurofibroma
3. Freckling in the axillary or inguinal regions
4. Optic nerve glioma
5. Two or more Lisch nodules (iris hamartomas)
6. A distinctive bony lesion such as sphenoid dysplasia or thinning of the
long bone cortex with or without pseudoarthrosis
7. A first degree relative (parent, sibling, or offspring) with NF1 by the above criteria

CASE REPORT
Four patients have NF1 with unilateral orbital-palpebral
involvement, of this total: 3 patients are female and 1 male, aged
between 08 and 51 years. Clinical and radiological characteristics
are listed in Table 2.
Oculoplastic Surgery. 2020;1(1):48-51

Figure 2. Coronal section (CT) of a patient with orbital plexiform neurofibroma with extension
to the right hemiface

Both cases of orbital neurofibromas underwent partial
resection of the neurofibroma and eyelid reconstruction in a joint
approach with the Plastic Surgery. Only one patient in the case
series was still submitted to any type of reconstructive plastic
surgery, with ptosis of the upper right eyelid. (Table 2)
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Table 2. Clinical manifestations of patients with NF1 with orbitopalpebral involvement who are currently being monitored at the Oculoplastic surgery,
Orbit, Lacrimal pathways of Hospital das Clínicas (UFMG).
Age

51

34

Gender

Best corrected visual acuity (BCVA)

Clinical / radiological manifestation

Treatment

F

Right eye 20/20
Left eye 20/50

Neurofibroma in the right periorbital region that extends to the nasolabial
groove / nose on this side measuring 4.1x 3.6 x2.1cm (L X T X AP)
Right upper eyelid ptosis
Small dermal neurofibromas in the face

Partial resection and eyelid reconstruction

Right eye <20/400
Left eye 20/20

Neurofibromatosys type Iin segmental form affecting the right hemiface
(restricted to the upper and middle branches of the trigeminal) with dysplasia of the sphenoid minor wing and proptosis on the right (long-standing
glaucoma patient)
Right upper eyelid neurofibroma
Right lower eyelid ectropion

Reconstruction of the lateral canthus
+ correction of ptosis and
3 surgeries for partial resection of
neurofibroma and eyelid and orbital
reconstruction

F

Right eye 20/20
Left eye <20/400

Extensive plexiform neurofibroma in the left hemiface with intra and extraconal extension that extends to the pre-septal region, pterygoid region
and lower left orbital fissure (dysplasia of the sphenoid minor wing).
Expansive mass hypercapto at the level of the cavernous sinus in contiguity
with the neurofibroma (infiltration of the temporal lobe).
Proptosis and Bufthalmos (Total Optical Atrophy of left eye)
Left upper eyelid neurofibroma
Left lower eyelid ectropion

Partial resection surgery for plexiform
neurofibroma + partial correction of soft
tissue fibroelastosis of the left hemiface

F

Right eye 20/300
Left eye 20/20

Plexiform neurofibroma affecting the upper right eyelid causing severe
ptosis (intraconal right upper orbital lesion)

-

M

8

19

CONCLUSION
Plexiform neurofibromas occur in up to 30% of NF1
cases, more frequently in the craniomaxillofacial region. These
lesions appear early and tend to turn into malignant tumors of
the peripheral nerve sheath.8 Malignant progression is generally
considered the main cause of mortality, occurring in 2% to 16% of
cases.8
In clinical studies evaluating the treatment of all locations
of OPPNs, it comprises a small portion of these individuals and
ophthalmic outcome measures are generally not reported. Surgical
case series, especially in adults, also do not focus on ophthalmic
characteristics or outcomes.
Michel et al., Outlined the orbitofacial manifestations of
von Recklinghausen’s disease in 3 categories that resemble the
prevalent classification: plexiform neurofibroma (angioneuroma),
molluscum fibroma and unilateral facial hyperplasia with or without
bufthalmos. Facial hyperplasia can involve all facial structures and
invade the oral cavity. The synchronous manifestation of orbital PN,
concomitant glaucoma, ptosis of the upper eyelid and hypertrophy
of the adjacent facial parts is called François syndrome.9,10 This is
the case of two patients in our series under study.
The newly diagnosed OPPN is best managed by careful
observation with ophthalmological assessments and Magnetic
Resonance Imaging (MRI), as many cases do not progress or cause
significant symptoms. 11 Therapy for plexiform neurofibromas
is generally surgical, with the aim of resecting large masses
and cancerous tissue when a malignant transformation occurs.
However, these masses tend to resort in 20% of cases, despite an
appropriate approach.12
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For adults, an aggressive / more definitive surgical
approach can be considered, as at this age there is less chance
of continuous growth. It is always crucial to balance the current
function with the risk for the future function imposed by surgical
intervention. Currently, surgical treatment is still largely dependent
on clinical judgment. Most studies have relatively limited followup. In addition, limited progression after the 2nd decade may be
a myth, as there are patients with continuous progression until
late adulthood. 11 Identifying which case to treat and identifying
the ideal time to start therapy is a challenge. Considerations
prior to starting treatment include: patient age and extent, visual
maturation, tumor growth rate, presence of optic glioma, presence
of symptoms or functional deficit (loss of vision, strabismus,
proptosis, ptosis, amblyopia or glaucoma) and extent of infiltration
into other structures (such as cavernous sinus). 11
In all cases, management decisions must include
information from a multidisciplinary team, including oncology,
genetics, ophthalmology, neuro-ophthalmology, oculoplastic
surgery and craniofacial surgery.
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■ ABSTRACT
Background: Basal cell carcinoma is the most common type of neoplasia of
the periocular region accounting for 90% of palpebral tumors. Its incidence
has increased signiﬁcantly over the past years.Despite its slow progression,
which rarely metastasizes, its extension and locationhamper treatment of
the periocular region. There is a numberof available treatments which must
take into account the patient´s age and medical history, aesthetic results,
anatomical position, tumor size and margins, besides histological patterns,
number of lesions and whether it is a primary or recurrent tumor.Surgical
treatment is often the chosen protocol for the periocular region. However,
new types of therapies have emerged. Objective: To report the progression
of basal cell carcinoma of the eyelids and the beneﬁts of the use of topical
Interferon alpha 2b eyedrops as a non-surgical treatment. Case report: A
21-year-old female patient with a history of Xeroderma Pigmentosum with
palpebral lesion to the left in which the anatomopathological examination
was consistent with basal cell carcinoma and a 67-year-old female patient
with a lesion covering upper right eyelid.Cases were treated with 1 million
IU/ml of topical IFN- alpha2b four times a day for three and six months.
Conclusions:The use of IFN-alpha2b for the treatment of basal cell
carcinoma offers satisfactory results.It has proven to be promising, rapid,
safe,effective with few complications,besides minimizing or rendering a
major surgery unnecessary.
Headings: Carcinoma; Basal Cell; Interferon-alpha. Eyelids.

Basal cell carcinoma (BCC) accounts for a percentage
ranging from 75.0%1 to 92.0%2 of malignant eyelid tumors. It often
occurs in the elderly, with the highest number of patients ranging
from 50 to 70 years of age. It is the most common type of tumor in
individuals with inadequate sun exposure.
Despite its slow progression, which rarely metastasizes, its
extension and location tend tohamper treatment. Such difficulties
are evidentiated by a myriad of existing treatments for these
tumors among which we can cite surgical excision, curettage,
electrocoagulation, laser applications, photodynamic therapy,cryo
surgery,intralesional interferon and chemotherapy.3.
IFN-alpha 2b is an immunomodulator with several clinical
applications. Its main reported properties are as a complex
antiviral, immunomodulator and antiproliferative.Due to its many
applications, IFN-alpha 2b has been used in several medical areas

with studies reporting the use of this drug and its effects in diseases
such as dermal melanoma,polycythemia vera,hepatocellular
carcinoma andexternal and internal ocular diseases.
Ocular treatments with IFN- alpha 2b offer good
therapeutic responses documented in some studies. Nanji A.A. et
al reported in a comparative study between the use of IFN- alpha
2b versus surgically-excised lesions diagnosed with ocular surface
squamous neoplasia (OSSN) where there was no evidence of
major recurrence with the use of the eyedrop, the 49 patients had
their lesions healed within an average of2.3 months with a total
of 4 months of treatment. Kusumesh R. reported the effectiveness
and safety of IFN- alpha 2b as the single therapy for OSSN lesions
reaching a total remission rate of 91.6% of treated patients
presenting low side effects such as case of spontaneous bleeding of
the tumor within 3 weeksof the use of IFN 6/6h 6,7.

1 Reference Center for Ophthalmology School of Medicine Federal University of Goiás, Goiânia - GO, Brazil.
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Taking into account that IFN-alpha 2b is used in both
intralesional and subcutaneous regimens, the aim of these reports
is to demonstratethe favorable results of the use of this drug as
a possible therapy for basal cell carcinoma of the eyelids since it is
under-reported in the national literature.

CASE REPORTS:
CASE 1
Seventeen-year-old male patient, brown-skinned, born
in the city of Goiânia, Goiás state, with Xeroderma Pigmentosum.
He reported having had a lesion in the peripalpebral regionsince
childhood. He was referred to the Ophthalmology Center of
the Federal University of Goiás School of Medicine (CEROF) for
examination due to hypothermia in the region.
The ophthalmic exam revealed visual acuity with correction
of 0.1 in both eyes. Biomicroscopyin the left eye presented
peripalpebral tumor of 0.9mm horizontally and 0.5 vertically
with local hyperemia, raised edges with an ulcerated center. The
anatomopathological examination was consistent with basal cell
carcinoma of the eyelid.
Skin Biopsy: Cell carcinoma with solid ulceration, ulcerated
epidermis, dermis with solid nests of basaloid cells, tumor ranges
from 0.5 centimeters in diameter to
centimeters in thickness reaching the dermis, neural
invasion undetected, vascular invasion undetected.
He initiated treatment with a drop of topical IFN-alpha 2b
with 1 million IU/ml four times a day, first showing up regularly
for appointments every two weeks until total healing, which
occurred within four months, and later every two months. He
adhered well to treatment not showing any side effects or signs
of intolerance.
Figure 1: Early nodular BCC lesionat 45 days and at 3 months
after treatment with IFN- alpha 2b

CASE 2
67-year-old female patient, white, retired, born in the city
of Goianésia,Goiás state, with history of high blood pressure. She
reported having had a lesion in the upper palpebral region of the
right eye for 7 years. She was referred to the Ophthalmology Center
of the Federal University of Goiás School of Medicine (CEROF) for
examination and presented a pitting, slow-growing local edema in
the upper right eyelid. Biomicroscopy revealed hyperemia in the
gray line region, madarosis and palpebral edema.
Upon confirmation of basal cell carcinoma of the eyelid
through anatomopathological examination (Cell carcinoma
nodular solid) treatment was initiated with a drop of topical IFNalpha 2b with 1 million IU/ml four times a day. The patient was
followed every 2 weeks. The lesion has reduced after 6 months;
thus, the patient underwent a surgery for its removal. This was a
less aggressive procedure due to its minor palpebral impairment.
No side effects were detected during the treatment.
Figure 2:Biomicroscopy of the right eye revealed palpebral
edemas with madarosis and 6 months after the use of IFN-alpha
2b showing reduction of palpebral edema.

Figure 2. Biomicroscopy of the right eye revealed palpebral edemas with madarosis
and 6 months after the use of IFN-alpha 2b showing reduction of palpebral edema.

DISCUSSION

Figure 1. Early nodular BCC lesionat 45 days and at 3 months after treatment with
IFN-alpha 2b
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Basal cell carcinoma arises from non-keratinized cells
which form the basal layer of the epidermis. Fair skin, blue or
green eyes, sun exposure, red hair, as well as immunosuppressed
individuals and therapeutic radiation are regarded important risk
factors for the development of such tumoral lesion, as cited by 9.
BCC has different histological subtypes, and their different
clinical behaviors are the basis for the World Health Organization
(WHO) classification system 10. There are four main groups:
nodular, micronodular, superficial and infiltrative. The nodular
group is divided into solid and adenoid cystic. There are less
common subtypes, such as sclerodermiform (or morpheaform
- considered by some authors as a variant of infiltrative),
basosquamous carcinoma (characterized by squamous atypia
associated with greater tendency to recurrence and metastasis),
and the metatypical carcinoma (shows cells in a stage between the
BCC and a squamous cell carcinoma - SCC) 11,12
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The most common subtype is the nodular followed by the
superficial, infiltrative and micronodular. Very commonly, more
than one subtype are found in the same lesion, and the most
common association is the nodular and micronodular subtypes.
The nodular BCC has a lower tendency of deep local
infiltration and recurrence than the others. The infiltrative and
micronodular subtypes are considered of high risk due to the most
aggressive behavior and high tendency to incomplete excision and
thus recurrence, especially on the face, where surgical margins are
conservative. 13
The anatomopathological examination confirms diagnosis.
The treatment of eyelid tumors involves a number of
factors that may influence their recurrence, such as size, location,
associated medical conditions and histological type.
The most effective treatment of BCC is surgical excision with
margin analysis by frozen section or by Mohs micrographic surgery
(MMS). The nodular and superficial subtypes are most often completely
removed, while the micronodular, infiltrative and sclerodermiform
have higher rates of margins positive for tumor cells. 14
Although the ideal treatment is the complete removal
of the tumor with resection margins in exceptional cases, less
aggressive treatments such as those with Interferon Alpha 2b
may be considered, mainly for low risk tumors. The availability of
different local resources and the expertise of those addressing the
case will define the ideal therapeutic strategy.
In the BCC therapeutic approach there are several
treatment modalities and when the lesion is extensive or
infiltrates in ocular structures, eyelid reconstruction techniques
are performed. However, they may incur in unaesthetic scarring.
If the lesion reaches the orbit and/or bone, it may be necessary to
remove the eye or entire ocular structures, as well as part of the
facial bones if they are affected.
In 2004, the FDA approved the topical use of IFN-alpha 2b
for the treatment of superficial basal cell carcinoma based on two
double-blind vehicle-controlled clinical trials with 364 individuals
which proved its efficacy. 15
Topical immunomodulators are now emerging as a therapy
of choice for conservative treatments. Imiquimode 5 cream stands
out in this new group of medications as it has been extensively
studied and proven to be highly effective for the treatment of basal
cell carcinoma. 16
Apparently, Imiquimode has proven to be safe and effective
in the treatment of periocular BCC. The few studies reporting
on this medication have been promising and relevant in cases in
which the patient refuses to undergo surgery due to aesthetic or
clinical reasons. However, some side effects have been detected,
namely redness, flaking, scabbing, and crusting of skin and edema.
There may also be burning or soreness in the affected areas. 17
Periocular studies have recommended the careful
application of the medication with a cotton swab to avoid
contact with the conjunctiva. Burning, punctate keratitis and
hyperemiaconjunctiva have been reported as side effects 16.
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Such pitfall highlights the need to find new therapeutic
alternatives to meet cure rates, avoid recurrence, reach agreeable
cosmetic outcomes, and decrease visual impairment. The use of
IFN-alpha 2b is a treatment developed for the successful and safe
management of BCC of any subtype, size and location. 18
Cure rates reported seem to vary, depending on several
factors such as tumor aggressiveness. In a study with 172 patients
with superficial and ulcerated nodular BCC showed a cure rate of
86% 19. One of the largest long-term studies everpublished, with
an average10.5year follow-up for 50 patients with superficial and
ulcerated nodular BCC.
A major advantage is the fact that cosmetic outcomes
are outstanding since there are no surgical scars or side effects.
Besides, the treatment can be used to decrease the size of the
lesion prior to surgery, which makes tumor excision easier. The
downsides include the need for many medical appointments,
lengthy a follow-up period and the high cost of the medication.
The major reason for assessing the evolving nature of this
condition in this type of therapy is the possibility to prevent its
escalation and control its aggressiveness, providing these patients
with a better quality of life.
In conclusion, reporting on a larger number of cases with
appropriate anatomical observations is required to correlate the
side effects with the long-term manifestation of this drug.
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■ ABSTRACT
Primary ciliary dyskinesia (PCD) is a genetic disease whose pathogenesis
involves compromisse of ciliary structure and function. It is characterized
by a history of recurrent upper and lower respiratory tract infections, otitis
media, bronchitis, and rhinosinusitis. The patient, 14 years old, has been
presenting recurrent dacryocystitis, orbital cellulitis, rhinosinusitis and
pneumonia. Physical and ophthalmic examination with complementary
exams suggested the hypothesis of PCD. The treatment was performed but
the patient progressed with pain on palpation of the lacrimal sac topography
of both eyes (OU), fistula in the lacrimal sac region of the right eye (OD) with
crust plugging the fistula, bulging with hyperemia of the lacrimal sac in the
left eye (OS) and positive expression on the left. He underwent surgery for
maxillary antrostomy and bilateral ethmoidectomy, placement of ventilation
tubes on tympanic membranes for the treatment of bilateral secretory
chronic otitis media, and catheterization of the nasolacrimal duct with left
crowford catheter placement in 2016, evolving with partial improvement of
the clinical condition. After presenting two attacks of acute dacryocystitis
associated with attacks of bronchospasm in 2017, bilateral endoscopic
dacryocystorhinostomy with exchange of the crawford tube was indicated.
Due to the lack of adequate clinical conditions, surgical procedures were
contraindicated and maintained with conservative clinical treatment.
Headings: Dacryocystitis; Dyskinesias; Lacrimal Apparatus Diseases.

DOI: 10.5935/2177-1235.2019RBCP0000

INTRODUCTION
Primary Ciliary Dyskinesia (PCD) is a clinically heterogeneous
genetic disease whose pathogenesis involves the compromise of ciliary
structure and function1. It presents an autosomal recessive pattern of
inheritance, although transmission linked to the X chromosome2-4
has been documented in some cases. It is clinically characterized by a
history of recurrent infections of the upper and lower respiratory tract,
otitis media, bronchitis and rhinosinusitis. The incidence of primary
ciliary dyskinesia is estimated at 1:15,000 - 1:40,0005. Alterations in the
ciliary ultrastructure have been related to defects in the sperm tail
of infertile men with lung disease, and therefore the term immobile
cilia syndrome was proposed by Afzelius6. However, the term primary
ciliary dyskinesia (PCD) was suggested in 1890 when observing that the
cilia are mobile in most cases, but with uncoordinated movements5.
PCD variants which present a normal ultrastructure have recently

been described, however with the frequency of reduced beats or with
orientation defects7,8.
Dacryocystitis is inflammation of the lower lacrimal pathway,
and can be classified as primary or secondary according to the causal
factor. We can mention nasal cavity diseases among the secondary
causes, such as turbinate hypertrophies, nasosinual tumors, chronic
rhinitis, and also sinus disorders such as sinusitis9. The incidence of
chronic dacryocystitis is 2% to 3% in relation to other types of lacrimal
drainage pathway obstruction10. According to some authors11, lacrimal
obstructions are more frequent in women than in men. They are
commonly unilateral, with bilateral involvement being a rare finding.
According to the literature, both sides are equally involved, since
there is no significant difference in bone diameter12.
The purpose of this report is to describe the case of a young
male patient with chronic dacryocystitis secondary to chronic
rhinosinusitis due to primary ciliary dyskinesia.

1. Santa Casa de Misericórdia de São Paulo, Ophthalmology, São Paulo - SP, Brazil.
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CASE REPORT
GHBS patient, male, white, 14 years old, born and living in São
Paulo/SP, born by cesarean delivery, at term, without complications,
with no consanguinity or autoimmune diseases in the family. He has
had recurrent rhinosinusitis and pneumonia requiring hospitalization
for about 10 years. Despite frequent respiratory tract infections, the
patient has always achieved physiological growth within his age
group, and has not shown diarrheal conditions, nor any difficulties
with eating. He reports that the condition started at 4 years of age
and evolved with excessive tearing and daily eye discharge in both
eyes. He presented the first episode of acute dacryocystitis and
orbital cellulitis in 2016 when he was referred to the Santa Casa
de Misericórdia Healthcare Center of São Paulo. From then on he
remained under investigation by the pneumology, otolaryngology
and ophthalmology departments. Some differential diagnoses
such as mucoviscidosis and IgA deficiency were excluded by
physical examination, ophthalmic examination and complementary
examinations (Tables 1, 2 and 3 ), and the diagnostic hypothesis of
primary ciliary dyskinesia, although mucosal biopsy and electron
microscopy were not available. The patient was treated with
antibiotic therapy cycles, nasal lavage with 3% saline and hypertonic
solution and respiratory physiotherapy (Figure 1).

Table 3. Ophthalmological examination and lacrimal pathway
propaedeutics Ophthalmological exam
Visual acuity

20/20 in both eyes

Biomicroscopy

Hyperemic conjunctiva 1+, transparent cornea, CAF, phakic

Fundoscopy

Stained [CQ3] optic nerve, physiological excavation,
vessels and macula unchanged

Lacrimal pathway propaedeutics
RE

LE

Lacrimal meniscus

1+/4+

1+/4+

Milder

1+/4+

1+/4+

Lacrimal spot[CQ4]

pervious

Presence of pervious probe[CQ5]

Probing

hard stop

hard stop

Irrigation

positive (difficult)

positive

Table 1. Physical exam
Good general condition, active, afebrile, hydrated
Digital clubbing
Pulmonary auscultation:

Diffuse wheezing in both hemithorax 98% O2 Sat FR 18 ipm

Rhinoscopy:

Purulent secretion on floors of nasal cavities,
enlargement of lower turbinates and mucous congestion

Otoscopy:

Liquid level/secretion in tympanic cavities, intact
tympanic membrane on both sides

Oroscopy:

No changes

Table 2. Complementary exams
Blood count
Serum IgA measurement

Hemoglobin 11g/dL
Leukogram 7,000 uL (Eosinophils 350 uL)

Oropharynx culture:

Platelets 300,000 uL

Sputum Culture:
Sweat chloride[CQ2] :
Spirometry:

11 mg/dL (normal)
Staphylococcus aureus, haemophilus influenzae
Neisseria SP, Streptococcus viridans, Enterobacter SP
14 mmol/L (normal) 11/15

Figure 1. Fistula in the lacrimal sac region of the OD. Hyperemia of the lacrimal
sac in the OS and positive expression. Fistula in the lacrimal sac region of the OD.
Hyperemia of the lacrimal sac in the OS and positive expression

No significant improvement after using beta-2-agonist
FEV 1.2 (64%)
Chest CT:

FEV1/FVC 0.73 (78%)
Bilateral air trapping, larger on the right
Fibrosis joists

CT of Sinuses of the Face:

Oculoplastic Surgery. 2020;1(1):56-59

Thickened bronchial wall

The patient evolved with pain upon palpation of the
topography of the lacrimal sac of both eyes, fistula in the region
of the lacrimal sac of the right eye (RE) with a crust covering the
fistula, bulging with hyperemia of the lacrimal sac of the left eye
(LE), in addition to positive expression in the left eye. Moreover, he
had chronic rhinosinusitis characterized by nasal obstruction and
abundant rhinorrhea, as well as bilateral secretory otitis media. The
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symptoms partially improved after the antibiotic therapy cycles,
but they recurred after a few weeks. Thus, he underwent surgery
for maxillary antrostomy and bilateral ethmoidectomy, placement
of ventilation tubes in tympanic membranes for treatment of
bilateral secretory chronic otitis media and catheterization of the
nasolacrimal duct with placement of a crowford probe on the left
eye on March 9, 2016, evolving with significant improvement.
After presenting two acute dacryocystitis attacks
associated with bronchospasm attacks during 2017, bilateral
endoscopic dacryocystorhinostomy with replacement of the
crawford tube was indicated. However, due to the lack of adequate
clinical conditions, surgical procedures were contraindicated and
the patient was only clinically and conservatively treated.

DISCUSSION
Although chronic dacryocystitis is more common in older
patients and in women, and also frequently presents unilateral
involvement, we report this case due to its relevance because it
consists of recurrent dacryocystitis in an adolescent male and with
bilateral involvement.
In the first years of life, the PCD involvement in the upper
airway and middle ear predominates from mild rhinorrhea to
rhinosinusitis and recurrent otitis, with recurrent involvement13,14.
The ciliated pseudo-stratified columnar epithelium lines the
respiratory tract from the posterior third of the nasal cavities to
the bronchioles, including the paranasal sinuses and the middle
ear15. Thus, impaired mucociliary clearance leads to mucus stasis
in these cavities and tear accumulation in every tear pathway. In
addition to the recurrent episodes of infection in the upper airway5,
this predisposes a patient to recurrent dacryocystitis.
Among the most relevant differential diagnoses are
mucoviscidosis and IgA deficiency. Cystic fibrosis (CF), or
mucoviscidosis, is a chronic, incurable disease that causes severe
damage to the respiratory and digestive tracts. The thick mucus
caused by the genetic deficiency can block the digestive tract and
the pancreas, which prevents digestive enzymes from reaching the
intestine. People with cystic fibrosis often need to replace these
enzymes through medications taken with meals as a way to aid in
proper digestion and nutrition. In addition, the thick mucus leads to
an accumulation of microorganisms in the respiratory tract, which
can cause infections such as pneumonia and bronchitis16. We find a
similar pulmonary condition in the case described herein, but with
a lack of clinical findings to affect the digestive system such as
diarrhea and difficulties in food. However, the classic examination
for diagnosing CF, the sweat test16, came without changes, which
disqualified this hypothesis.
The increased incidence of infections leads us to the
diagnostic hypothesis of primary immunodeficiencies. IgA
deficiency is the most common primary antibody deficiency in the
pediatric population. It affects individuals older than 4 years of age
in which serum IgA levels must be less than 7 mg/dL for diagnosis
in the presence of immunoglobulin G (IgG) and immunoglobulin
M (IgM) serum concentrations within the normal range17. It is
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commonly associated with allergic conjunctivitis, urticaria and
atopic dermatitis17; however, this hypothesis was also excluded
because laboratory tests were unchanged and the patient lacks
clinical data for the associated diseases.
Surgical therapy can play an important role in cases of
recurrence of acute rhinosinusitis or chronic rhinosinusitis, and
maxillary anthrostomy and bilateral ethimoidectomy are the
most recommended approaches according to the literature18.
PCD has no specific treatment. The goal of treatment
is to prevent and diagnose infectious airway episodes early
in order to prevent complications from developing, such as
hearing loss and bronchiectasis5,19. As general measures we can
mention: permanent monitoring, childhood immunization (as
well as for pneumococcus and influenza), prolonged treatment
with antibiotics for pneumococcal infection, H. influenza,
Staphilococcus aureus, and respiratory physiotherapy through
postural drainage1.
Dacryocystorhinostomy with the placement of tubes in
the lacrimal pathway is an option to decrease tearing symptoms
and prevent secondary infections such as acute dacryocystitis,
pre-septal and orbital cellulitis. However, as well described in the
literature, this surgery in children is quite limited by anatomical
differences between adults and children20. Thus, only the
crawford tube placement was preferred as an intervention in the
tear pathway, being associated with surgical treatment for sinus
infections and recurrent otitis, with good results evolving during the
first year and postponing the indication for dacryocystorhinostomy.
The prognosis is dependent on early diagnosis and appropriate
clinical treatment.
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■ ABSTRACT
Polymethyl methacrylate (PMMA) is a bio-tolerable and unabsorbable
polymer used for correction of facial lipodystrophy and rejuvenation
techniques. Although PMMA is non-allergenic, foreign body granuloma
formation is a possible complication of its use. This study reports the surgical
approach to granulomas following PMMA injection in two female patients. In
both cases, the clinical presentation was a nodularity in the nasojugal sulcus.
Both patients underwent surgical excision through a subciliary incision in
the lower eyelids. To conclude, despite technical diﬃculties and risks inherent
to the procedure, surgical treatment can cause good resolution in cases of
PMMA implant complications in the periocular region.
Headings: Dermal Fillers. Polymethyl Methacrylate; Granuloma; ForeignBody; Surgical Procedures; Operative.

INTRODUCTION
The use of injectable fillers in search of volume restoration
and facial harmonization is becoming increasingly popular, which
has stimulated the emergence of various filling substances.1
Fillers can be permanent, such as liquid silicone and
polymethyl methacrylate (PMMA), or absorbable, such as
hyaluronic acid, and thus not permanent.1
PMMA is a bio-tolerable and unabsorbable polymer
used for correction of facial lipodystrophy and rejuvenation
techniques.2,3 Collagen or crystalloid suspension are the vehicles
for its microspheres, and it must be applied strictly to the deepest
layers of the dermis.1,3
PMMA is released in a retrograde way in the deep
plane through microcannulas, which prevents ecchymosis
and intravascular injection.1,18 The injected product stimulates
neocollagenesis and neovascularization, which is induced by the
inflammatory pattern of the foreign body reaction.1
Although not allergenic, PMMA can lead to the formation of
foreign body granulomas in superficial intradermal applications.1,4,5
According to the literature, this complication varies from 0.01% to
2.5% of the applications, considering the different manufacturers.1,18
Despite this data, studies involving complications related to PMMA
and its treatment are still scarce.1,7,13,17 This study aims to report
two cases of complications related to PMMA injections in female
patients.

CASE REPORTS
Case 1
A 49-year-old woman who underwent filling with PMMA
6 years ago complained of a palpable mass in the region where the
product was applied. The clinical presentation was nodularity and local
induration in the nasojugal sulcus. She underwent surgical excision
through a subciliary incision in the lower eyelids and dissection of
subcutaneous tissues to access the area of the palpable mass. Complete
PMMA extraction was not possible due to intense local fibrosis. The
histopathological analysis revealed a giant cell foreign body
reaction. The postoperative period was uneventful, with a period
of edema and prolonged local inflammation, showing good results
after 2.5 months of follow-up. The patient was not submitted to any
previous treatment before surgery.

Case 2
A 51-year-old woman reported dissatisfaction with filling using
PMMA that was performed 11 years ago. The clinical presentation was
also nodularity and local induration in the nasojugal sulcus. No previous
treatment had been attempted. The surgical excision was performed
with the same technique as in case 1, but the material was not sent
to histopathology. As in case 1, complete PMMA extraction was not
possible. The postoperative period was likewise uneventful. But, the
follow-up period was only 15 days, since the patient did not return.

1 Pontiﬁcal Catholic University of Goiás, Department of Medicine, Goiânia - GO, Brazil.
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Figure 1. (A1) A 49-year-old patient presenting with nodularity in the nasojugal
sulcus after receiving a PMMA filling 6 years ago. (A2) A 51-year-old patient also
presenting with nodularity in the nasojugal sulcus after a PMMA filling 11 years ago.
(B1) Postoperative appearance 17 days after surgical excision. (B2) Postoperative
appearance 12 days after surgical excision.

DISCUSSION
There is widespread concern with the use of PMMA since,
in the search for resolution of subcutaneous fat and dermal
collagen loss related to the natural aging process, PMMA has been
used indiscriminately due to its low cost and long-lasting results.1,13
The various products available for this purpose have the potential
for complications. However, every implant, although deep, should
induce the lowest possible inflammatory response.6,8
The use of permanent implants requires a precise injection
and mastery in the treatment of its possible complications. Thus,
proper planning of injection levels and areas in which application
will be most efficient is imperative.1,18,20
In the two cases reported, the clinical presentation was
characterized by the presence of nodularity and local induration,
but other clinical features, such as erythema, swelling, yellow
and xanthomatous skin changes, and eyelid malposition, can be
observed.5,7 Beyond that, necrosis is a rare but possible complication.11,13
In this sense, deep subcutaneous and intramuscular injections should
be avoided to reduce the risk of reaching large vessels.13,14
Oculoplastic Surgery. 2020;1(1):60-62

In the histopathologic overview, after the injection of
PMMA, the macrophages recognize the microspheres injected.
Small particles measuring 4 to 8 mm are phagocytosed and
larger ones measuring 20 to 100 mm may resist phagocytosis,
being encapsulated by fibrotic tissue.1,8,15 This inflammatory
response to filling is expected and necessary for its good
result, since the PMMA microspheres act by stimulating
the patient’s own fibroblasts to produce collagen, giving the
permanent filling effect. Despite this, the same reaction can
cause granuloma formation.13,18
The results of histopathological analysis of this case report
corroborate the findings in a study conducted by Limongi, in which
histopathological exam demonstrated giant cell inflammation
in 5 of 6 cases. The same pattern of inflammatory reaction
was observed by Carpeneda in a study of 58 patients with late
complications, as well as by Salles et al.7,11,13
Some factors are associated with the high chronic
inflammatory response observed in some patients, such as the
area and depth of filling, since the dermis is known to be highly
susceptible to immunogenic provocation, which means the
granulomatous reactions are less likely to develop if the material
is injected deeper into the dermis.18,19 Beyond this, professional
experience, amount of product injected, characteristics of the
vehicle, origin of the product and its concentration, size of
microspheres, and use of a needle instead of the microcannula
as mentioned above are also relevant to the development of
complications.17-19
There are some options for managing complications, such
as intralesional infiltration with corticosteroids, oral antibiotics,
and allopurinol. 6,8,10,16 However, in severe and refractory cases,
surgical excision is indicated. In his study, Limongi evaluated 11
cases of complications of PMMA injections to the midface and
concluded that corticosteroid injections yielded minimal or no
improvement and surgical treatment achieved favorable results.7
The same observation was made by Carnapeda, attributing this
result to the fact that injections address the consequences but
not the cause. 11
Generally, when the surgical removal of a nodule is necessary,
it occurs in the regions of the glabellar and nasojugal grooves.
The supratrochlear vein passes very superficially in the glabellar
region. In addition, it gives rise to the ophthalmic vein responsible
for draining important intracavitary structures. Consequently, an
occlusion in any of these veins could cause serious damage, as in
the case of blindness and total ophthalmoplegia after injection of
PMMA reported by Silva and Curi.1,12

CONCLUSION
Every filling procedure has the potential for complications,
since there is no ideal filler. However, the use of permanent implants
requires special attention to its particularities. In conclusion, surgical
treatment, despite technical difficulties and risks inherent to the
procedure, can cause good resolution in cases of PMMA implant
complications in the periocular region.
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■ ABSTRACT
Kearns Sayre Syndrome is a mitochondrial myopathy characterized by
external progressive ophthalmoplegia, pigmentary retinopathy, cerebellar
ataxia, and cardiac conduction system defect. We report a case of bilateral
eyelid ptosis correction with frontalis suspension using fenestrated silicone
in a patient with this syndrome.
Headings: Kearns-Sayre Syndrome; Blepharoptosis; Ophthalmoplegia;
Chronic Progressive External.

CASE REPORT
Patient, S.E.T., 17 years old, female, born and raised in
São Paulo, Brazil came to our department with a 2-year history
of bilateral eyelid ptosis, with a major worsening in the last year
(Figure1) .

Figure 1. Pre-operative. Notice severe bilateral ptosis. Pre-operative. Notice severe
bilateral ptosis

The systemic antecedents were notable. At 4 years of age, a
motor development delay initiated, associated with significant weight
loss. Soon after, the patient it started to show cardiac alterations
characterized by a right bundle branch block, as well as progressive
hearing loss. At the age of 16, she began to present an ataxia condition.
Clinical examination revealed short stature (dwarfism) with
a height of 132cm and weight of 22kg.
Ophthalmological examination exhibited corrected visual
acuity 20/40 on the right eye and 20/30 on the left eye. Fundus
examination demonstrated retinal arteriolar narrowing and
degenerative pigment epithelium lesions.
Ocular external examination showed bilateral
blepharoptosis and abnormal head position, with the elevation
of the mento. The palpebral fissure was 2mm and the marginal
distance reflex was -2mm in both eyes, as well as a total absence
of the levator function. Bell´s phenomenon was found absent and
ophthalmoplegia was observed during ocular motility.
Muscle biopsy was then requested by the neurologist in
which histological reactions were observed with the presence of
large amounts of ragged-red fibers and finally, the diagnosis of
mitochondrial myopathy was confirmed.
In the surgical planning, the technique of frontalis
suspension using fenestrated silicone was chosen associated with
under-correction (upper eyelid position 1mm below the limbus
margin), due to the absence of Bell phenomenon, therefore trying
to avoid a pos- operative lagophthalmos.
The chosen fenestrated silicone is a hollow tube used as
a lacrimal stent (Crawford®). Typically, it exhibits stainless steel
probe in its edges, but in our case we discarded this part. Therefore,
only the silicone part (outside diameter 0,64mm and 0,30mm
lumen) was used (Figure2).

1 Hospital CEMA, Department of Ophtalmic Plastic Surgery, São Paulo - SP - Brazil.
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Figure 2. Silicone stent. One of the edges with a stainless steel probe. The other
edge already was discarded the probe. Only the silicone part is used. Silicone tube.
One of the edges with a stainless steel probe. The other edge already was discarded
the probe. Only the silicone part is used.

Figure 4. Postoperative occlusion. 33 ° postoperative day showing appropriate
occlusion 33 ° postoperative day showing appropriate occlusion

Adopting the single rhomboid technique (FriedenwaldGuyton method) silicone was passed using a Wright needle and
frost suture was maintained for 24 hours.
On the first day postoperative the patient had a wellpositioned upper eyelid 1mm bellow the eyelid margin (Figure3).
On the fifth postoperative day, the patient developed a corneal
ulcer due to important exposure. We chose to follow the patient
clinically, with eyelid occlusion at night and intensive lubrification
during the daytime. On the 20th postoperative day, we noticed
a significant improvement of the corneal ulcer and upper eyelid
with symmetrical heights (Figure4).

Described in 1958 Kearns Sayre Syndrome is a sporadic
mitochondrial disease presented by the triad pigmentary
retinopathy, progressive ophthalmoplegia and heart block that
usually occurs before age 201,2,3,6,7. Other described symptoms
include hearing loss, cerebellar ataxia, high protein levels, thyroid
disorders, hypoparathyroidism, generalized myopathy, short
stature and diabetes1,2.
The disease usually initiates presenting bilateral ptosis1,2,
which we observed didn’t occur with our patient. In our case,
however, when noticed the ptosis the patient already had
conductive heart block and motor development manifestations.
Through a muscle biopsy study, using Gamori staining,
ragged red fibers were observed confirming Kearns Sayre
Syndrome².
There is no established surgery to treat blepharoptosis
associated with Kearns Sayre Syndrome, therefore, several
techniques are used, such as frontalis suspension, palpebral
levator resection, conjuntivomullerectomy¹. In all articles, high risk
of recurrence and ocular complications are pointed out². We chose
frontalis suspension surgery due to palpebral levator complete
function loss and therefore levator surgeries wouldn´t achieve the
desired result. Also, we decided that fenestrated silicone, used in
lacrimal drain surgeries, would be a good option as a result of its
elasticity and less resistance to palpebral occlusion compared to
autologous materials, leading to less lagophthalmos and corneal
effects. Another option would have been the solid silicone used
in blepharoptosis patients with similar conditions in the literature,
however the lack of governmental registration (ANVISA) in
Brazil made this strategy unavailable8,9. Even compared with the
solid silicone the hollow silicone tube, used in our case, is more
distensible exactly because it is a central fenestrated tube and has
less chance of postoperative ocular exposure.

Figure 3. Postoperative showing proper positioning of the eyelid margin.
Postoperative showing proper positioning of the eyelid margin
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We conclude that blepharoptosis in patients with Kearns
Sayre syndrome should be managed with caution and undercorrection is recommended. Fenestrated silicone is a good option
due to its elasticity and lower resistance to eyelid occlusion
correlated to fascia lata or temporalis
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■ ABSTRACT
I dont know how the arrow and bow that I was buying at a Marajoara craft
shop in Belém (Amazon Rainforest region) gave me the idea of, “mutatis
mutandis”, compare it with the suture we pass on the anterior face of the
tarsus to correct its curvature in the cicatricial entropion. And it was a happy
idea to make this analogy, especially to enable residents to understand the
action of the surgical procedure in the etiopathogenesis of deformity.
Headings: Entropion; Surgery; Treatment.

I don’t know how the arrow and bow that I was buying at
a Marajoara craft shop in Belém (Amazon Rainforest region) gave
me the idea of, “mutatis mutandis”, compare it with the suture
we pass on the anterior face of the tarsus to correct its curvature
in the cicatricial entropion. And it was a happy idea to make this
analogy, especially to enable residents to understand the action of
the surgical procedure in the etiopathogenesis of deformity. I can
explain :
A – The cicatricial entropion is the result of a tarsal deformity
or a retraction of the posterior lamella of the eyelid.
B – It is precisely in cases where the tarsus is deformed,
bent backward, that we will use the principle of the arrow and bow
to shorten it backward, forward. And the seller explained to me that
the longer sticks are easier to bend than the short ones (the upper
tarsus is taller than the lower), that the rope should be fixed well at
the ends of the stick, and that the central part should be malleable
enough to allow its curving.
Hence the need to do the fracture (tarsotomy or tarsectomy)
in the middle of the anterior or posterior face of the tarsus.
Anagnostakis, in 1857, was the first to correct the tarsal
deformity by using tension sutures after excising the supratarsal
orbicularis muscle. The anterior face of the tarsus was bent
backward, moving the ciliary edge away from contact with the eye.
A year later, in 1858, Streatfield described his technique of making
a groove on the anterior face of the tarsus, letting the wound heal
by second intention to correct the curving. A few years later, in
1863, Snellen associated the two procedures and disseminated the
technique that remains, to this day, one of the most efficient. In
our Hospital we practice it with a single modification: the pretarsal
orbicular bundle is not excised, but displaced, with the medial and
lateral pedicles preserved, to the preseptal area where it will act by
everting the margin.
In 1873 Burow advised fracturing the tarsus on the
conjunctival side (the Lagleyse – 1905 technique is the classic

example of this group of procedures). The sutures passed with the
needles on the anterior face of the tarsus exert the same curving
action of the rope in the bow.

Figure 1. Amazon Rainforest indigenous arrow and bow.

1 Brazilian Oculoplastic Surgery Society, Father-Founder, Belo Horizonte - MG, Brazil.
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Figure 2. Anterior fracture of the tarsus.

Figure 3. Posterior fracture of the tarsus.
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