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Preface

Cosmetic oculofacial procedures continue to be immensely popular and are a cen-
tral component of facial aesthetic rejuvenation. When properly selected and per-
formed, these procedures have an enormous impact in terms of overall facial
rejuvenation and provide a high level of patient satisfaction.

Currently there are many outstanding textbooks, how-to books, and videos on
cosmetic facial surgery. Many of these publications often include a section on
dealing with complications. Our book is unique in that it is completely centered
around preventing and managing complications from cosmetic oculofacial
procedures.

It has been said that unless one performs no surgery, there will be complications.
Some of these complications are minor, common, and resolve with time or minimal
intervention. Conversely, other complications may have a much larger, and dispro-
portionately negative, impact on the patient and the surgeon. Patients with such
complications, or unsatisfied expectations, can exhaust an enormous amount of
time, energy, and emotion from the practice and practitioner.

With this in mind, we set out to write this book that focuses solely on educating
practitioners on how to best avoid complications when performing aesthetic oculo-
facial surgical and non-surgical procedures. However, should complications occur,
we describe the best approaches to addressing them, in terms of considering the
patient’s findings and anatomy, the best surgical options, timing of intervention, as
well the patient’s emotional state.

This book is divided into sections that are specifically focused on the recognition
and treatment of complications, while simultaneously balancing aesthetic and func-
tional outcomes. Equally important, we have included sections on appropriate
patient selection, which is a crucial part of the process. Additional chapters discuss
the assessment of the patient’s biopsychosocial perspective to gain a more holistic
understanding of the patient concerns and to consider whether additional surgery
could be helpful or should be deferred.

We have drawn on our own experiences as oculofacial surgeons, as well as the
vast experiences of our contributing colleagues, including those from other disci-
plines such as facial and general plastic surgery and cosmetic dermatology.
Acknowledging the evolving nature of surgical practice, the contributing authors
and editors present this current “state-of-the-art” text that offers a useful up-to-date
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resource for surgeons managing challenging complications in oculofacial patients.
We hope that this book will become a useful and vital tool for aesthetic
practitioners.

Zerifin, Israel Morris E. Hartstein
Madison, WI, USA Cat Nguyen Burkat
Philadelphia, PA, USA Sathyadeepak Ramesh

Saint Louis, MO, USA John B. Holds
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Considerations in the Cost Impact
of Complications and Revisional Surgery
in Cosmetic Oculofacial Surgery

John B. Holds

A number of unhappy factors converge in the care of any disappointed aesthetic
surgery patient, including the psychological aspects for the patient and how these
concerns additionally burden the care team (see Chaps. 28 and 29). Monetary costs
that factor in include the financial costs incurred by the patient, time, pain and suf-
fering, potential litigation with legal and settlement costs, and costs incurred by a
care team that may be reluctant to pass the entire financial burden on to the patient.

The famous plastic surgeon, Sam Hamra MD, commented to me some years ago
at a plastic surgery meeting in Miami regarding how cosmetic surgery had changed
during his time in practice, with a shift from wealthy stay-at-home spouses with few
daily obligations to a more egalitarian group of working individuals whose ability
to hide away for weeks or months if needed to recover from surgery is problematic.
The incorporation of third-party loan arrangements to finance cosmetic surgery has
worsened the problem, drawing in people with even less business pursuing cosmetic
surgery. People with minimal or no savings or financial credit are undertaking
expensive and often complex cosmetic surgery. Dr. Hamra commented that many
patients should be asked before undertaking an operation whether they could pay
for surgery a second time if needed. This is not a snarky question to the patient, but
a reality check as to whether they are in a position to pay for revision surgery if
something goes wrong with the initial surgery. This question is unfortunately almost
never asked of any patient.

To the extent possible, I have always striven to provide surgical revision of any
suboptimal surgical result of my own at no additional charge to the patient. Patients
are generally very happy and accepting of this approach, if not pleasantly surprised.
Being a perfectionist, I will usually offer modest revisions such as the injection of

J. B. Holds (t<0)
Department of Ophthalmology and Otolaryngology, Saint Louis University, St. Louis, MO, USA
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botulinum toxin into a tonic eyebrow or the excision of a small roll of skin if the
tarsal platform show on a cosmetic blepharoplasty is not perfectly symmetric. The
total time investment to do this is minimal (20—60 minutes including all follow-up
visits), and patient satisfaction is high. The next “step-up” in postoperative manage-
ment would be the injection of a filler to better volumize the tear trough and perior-
bital area after lower blepharoplasty. I generally bundle this treatment into the
blepharoplasty fee preoperatively, with the filler injected weeks or months postop-
eratively. This is accepted and favorable for the patients, making the filler treatment
an expected accompaniment of the surgery, and lowering the stress and financial
anxiety of this treatment. It is also a positive way to continue to connect with a
postoperative patient who is generally appreciative and will continue to offer good
reviews and refer family and friends. In occasional cases where we have a result that
I believe is suboptimal and would benefit from filler, I may perform that treatment
as a previously unplanned free service.

Life becomes complicated when the surgeon must refer the patient out to another
physician to manage a complication they are unable to treat, or when significant
expense is incurred in the medical evaluation and treatment of the patient. Years
ago, a patient on postoperative antibiotics developed a high fever and was admitted
one day postoperatively to the hospital to rule out sepsis. The patient’s medical
insurance company initially ruled this to be purely related to the preceding cosmetic
surgery (despite a lack of any surgical wound infection and a possible unrelated
urinary tract infection). On appeal, we were able to get the insurance company to
cover this admission under the patient’s health insurance plan. Had they refused, the
hospital would have billed all charges at “usual and customary” rates, and the total
would have easily exceeded $40,000 for a one-day hospitalization. This would have
left an awkward and ethically, morally, and financially difficult situation in the rela-
tionship between the doctor and the patient. A colleague had a patient suffer a car-
diac arrest preceding a facelift. The patient was resuscitated, but potentially any
ischemic or arrhythmic condition in his heart and all future consequences could
have been determined to be due to the aborted surgery. This patient fortunately had
a third-party insurance purchased to cover a rare circumstance such as this, as his
ischemic coronary disease had developed during his entire lifetime, but the cardiac
arrest event was blamed on this elective procedure.

Finally, there are the challenges encountered in treating the patient who con-
sults you for a suboptimal surgical result in which the original surgeon cannot
correct the problem, won’t correct the problem, or the patient has lost faith in the
original surgeon and is seeking outside help. These patients carry all of the psy-
chological baggage detailed by the authors in Chaps. 28 and 29, and are often
financially “tapped out.” Furthermore, they are typically extremely challenging to
the treating physician, monopolizing the surgeon’s time, and requiring very tech-
nically difficult and time-consuming surgery and postoperative care. Surgical
results are often suboptimal at best, while expectations are high. It is important to
distinguish these patients from those who may actually have an excellent result
but still believe themselves to look bad, thus suggesting an element of body
dysmorphia.
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Surgeon fees for the revision of cosmetic surgery should be higher than those for
a routine, first time surgical patient presenting to the same surgeon, as the procedure
is more complex, requires more time and expertise, and the patient is much more
challenging to deal with postoperatively than a “primary” patient treated as a clean
slate. It can be expected that a surgeon experienced in patient selection, communi-
cation, surgical technique, and postoperative management will have 3—-6% of pri-
mary cosmetic patients that create some sort of significant “trouble” postoperatively,
versus 15-30% “trouble” patients when performing revision of other surgeon’s
work. In addition, it is important to realize that once you operate on a patient requir-
ing revision, they become “yours,” making the problems created by the previous
surgeons, and the complaints against them, now your complaints and problems. One
noted specialist in this arena has related the expectation of 3—5% of patients request-
ing and being given refunds of surgeon’s fees due to postoperative patient concerns
and unsatisfied expectations, which he looks at as a cost of doing business and a
maneuver essential to “move on” for both the patient and the surgeon. A 20-100%
upcharge for a complex revision procedure from charges for the “normal primary
patient” charge is appropriate and routine.

Typical fees for a revision upper or lower blepharoplasty surgery, depending on
surgical complexity, locale, reputation, and fees of the surgeon along with the
unique characteristics of the patient, can easily top out at over $50,000 when surgi-
cal facility fees and other factors are included. The expense and expectations are
very regional and practice specific. There is a geographic variability in cost, with the
top southern California revision surgery specialists being on the upper end for fees
and the more staid “flyover state” practices often being more approachable for many
patients. Travel, time off of work, and recovery time can compound this expense.
Finally, these more complex procedures are generally necessitated by the severity of
the patient’s injured anatomy, and the results after revision surgery may seem lack-
luster to a patient who may have paid over 10 times more for their revision than for
the original surgery that went wrong.

When compounded with the psychological damage the patient with a “botched”
surgery has suffered, it is easy to see how threatened or real litigation can enter the
picture. This only further drains time, money, and other resources from both the
original surgeon and the revising surgeon. The paper by Fante et al. [1] provides
important data from the Ophthalmic Mutual Insurance Company for ophthalmolo-
gists including most oculofacial surgeons in the USA over the period from 2006 to
1016. Although only 19% of claims in oculofacial plastic surgery derived from a
cosmetic surgery case, cosmetic dissatisfaction was the most common reason for a
claim. Despite this, only two of 74 (2.7%) claims for cosmetic dissatisfaction closed
with an indemnity payment to the litigant. Indemnity payments were low ($10,140
and $17,500), but despite a median defense cost of $1403 on these apparently
largely spurious “cosmetic” claims, the range of defense cost was up to $125,408.
Also of interest, 100% of “inadequate informed consent” claims and 83% of “‘unmet
standard of care” claims led to an indemnity payment.

In some areas, there is an ethos and arrangement that a patient with a distinctly
substandard outcome will receive a refund of their surgical fee from the original
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surgeon or have their revision paid for by the original surgeon to the revising sur-
geon. | have always refused to be an intermediary on the receiving end of funds
from another surgeon, and have told any patient who mentions this that they must
deal with the original surgeon and bring payment over once they have settled with
them. Patients suggesting this sort of arrangement have often seen multiple doctors
already to discuss revision surgery and are simply hoping to enforce rules on the
past and present surgeons that they see as favorable to them.

Revision cosmetic oculofacial surgery presents a morass of disagreeable issues
ranging from patient psychology and unhappiness to the technical challenge and
emotional drain on the revisionist surgeon. Anyone considering entering this “mar-
ketplace” as a specialist who will perform revision surgery on another surgeon’s
patients must consider whether they have the skill as a physician and surgeon to
undertake these challenges. An appropriate practice setup that allows for the care of
such injured patients and appropriate case selection, patient communication, and
care is paramount. Ultimately, the quality of life for the patient and the surgeon is
an important end-goal in this equation. Caveat emptor! would be the best advice to
all in this undertaking.

Reference

1. Fante RG, Bucsi R, Wynkoop K. Medical professional liability claims: experience in
Oculofacial plastic surgery. Ophthalmology. 2018;125(12):1996-8. https://doi.org/10.1016/j.
ophtha.2018.08.016. Epub 2018 Aug 16.
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Systemic Risk Factors 2

Edward J. Wladis and Michael I. Rothschild

Successful and safe surgery relies on careful preparation and appropriate patient
selection. This chapter focuses particularly on the systemic risk factors that should
be considered in the preoperative evaluation of patients interested in undergoing
periocular cosmetic surgery. The most common conditions to consider with the
patient’s primary physician or specialist include the following factors:

* Anticoagulation

e Autoimmune disease

e Thyroid disease

e Defibrillator/pacemaker
e Obstructive sleep apnea
e Pulmonary disorders

Anticoagulation

In light of the need to balance several considerations, preoperative discontinuation
of anticoagulation requires a meticulous, collaborative approach. The use of blood
thinners creates a serious risk of hemorrhagic complications and hematoma forma-
tion, whereas abrupt discontinuation of these agents dramatically increases the risk
of thromboembolic disease [1]. Furthermore, each anticoagulant has its own bio-
physical properties and only specific agents may be pharmacologically reversed. As
such, the management of anticoagulants is optimally handled through careful com-
munication between the surgeon and the appropriate prescribing physicians (i.e.,
cardiologist, hematologist, etc.). Of note, a recent study demonstrated that 40% of
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Table 2.1 List of common anticoagu- Agent Timing of discontinuation
lants and current recommendations Aspirin 2 weeks before procedure
regarding timing of discontinuation. Warfarin 3-5 days before procedure
Collaboration with the patient’s medical NSAIDs 1 week before procedure
team is critical Dabigatran 1 week before procedure

Fondaparinux 3—4 days before procedure
Rivaroxaban 3 days before procedure

Clopidogrel 5-7 days before procedure
Apixaban 48 hours before procedure

patients that undergo oculoplastic procedures take anticoagulants, and a sizeable
cohort does not report this fact to the surgeon [2].

Determination of a given patient’s risk of a thromboembolic event is the first step
in identifying a meaningful treatment strategy. For example, patients with a mitral
valve prosthesis, a history of cerebrovascular accident within the past 3—6 months,
or severe thrombophilia are at markedly elevated risk of developing a thrombosis,
whereas the risk is lower for those with an aortic valve prosthesis, a remote history
of venous thromboembolism, or reversed atrial fibrillation. This risk must be care-
fully juxtaposed against the risks inherent to the procedure; minor interventions
may not necessitate discontinuation of the anticoagulant, whereas more invasive
procedures put the patient at increased risk of bleeding. Unfortunately, large-scale,
well-designed studies regarding the optimal treatment strategy have not been per-
formed, meaning that clinical judgment remains the gold standard in handling
anticoagulation.

Cognizance of each patient’s anticoagulant agent is critical to determining when
to hold a medication [3]. For example, warfarin has a biologic half-life of
3642 hours, and the international normalized ratio (INR) may take 2—4 days to
normalize; as such, many cardiologists recommend holding the medication for 3—5
days preoperatively. Consequently, patients may be left with a subtherapeutic INR
for up to 8 days, and many clinicians will recommend a bridging agent in situations
with a high risk of thromboembolism.

In general, if the anticoagulant is going to be stopped, current guidelines have
attempted to match the duration of action of an agent with the optimal timing for
discontinuation. Please see Table 2.1 for a list of these recommendations.

Autoimmune Disease

Given the heterogeneity of autoimmune disease, preoperative considerations must
be tailored to specific patients and their underlying etiologies. However, certain
common features suggest guidelines to optimize outcomes.

Both the nature of these diseases and the medications inherent to managing these
maladies may impair wound healing. Patients should be counseled regarding the
impact of their underlying diseases on their recovery. Given that many of these ail-
ments are associated with an underlying vasculitis that may make appropriate heal-
ing difficult, the course of the autoimmune disease should be optimized
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preoperatively. Careful collaboration with a specialist in the individual disorder
(i.e., rheumatologist) may be critical to ensuring that the patient’s systemic disease
is optimized and the timing of a surgical intervention is appropriate.

The nature of the surgical experience must be individualized, based on the extent
of a given patient’s comorbidities. Specifically, many patients with autoimmune
disease suffer from cardiovascular ailments, suggesting that an appropriate preop-
erative evaluation may ensure a safer anesthetic regimen. Patients with vasculitis
may experience hypertension, whereas those with systemic lupus erythematosus,
granulomatosis with polyangiitis, and myasthenia gravis may experience cardiac
conduction defects.

The implications of autoimmune disease may also impact the nature of inducing
anesthesia. For instance, patients with rheumatoid arthritis may suffer from subglot-
tic narrowing and decreased cervical spine mobility and fragility of the oral cavity
may be common in patients with granulomatosis with polyangiitis. Preoperative
consideration of these issues and consultation with the anesthesia provider may
simplify the induction of anesthetic agents.

Some authorities have advocated discontinuing disease-modifying agents out of
concern that the anti-inflammatory properties of these medications may promote
infection. However, current practices favor continuing with most of these treatments
through the pre- and postoperative course, in order to avoid a flare of the underlying
autoimmune disease. Extrapolating from the orthopedic literature, the use of low-
dose methotrexate in the perioperative period appears to control inflammatory signs
without increasing infectious risks [4]. Nonetheless, the literature is less clear
regarding the requirement to withhold biologic agents in the setting of periocular
surgery, and the decision to do so should be made in conjunction with the prescrib-
ing provider.

Thyroid Disease

Given the common nature of thyroid disease in the general population, a knowledge
of its preoperative implications merits considerable consideration. Current recom-
mendations do not mandate routine screening for thyroid dysfunction, although an
appropriate series of symptoms or examination findings suggests that thyroid-
stimulating hormone levels should be checked [5].

Hypothyroidism carries serious concerns related to surgery. Specifically, anemia,
increased risks of cardiovascular events, enhanced coagulability, and decreased
respiratory drive, all contribute to increased complexity. Fortunately, with appropri-
ate replacement therapy, these changes are generally reversible, and, where appro-
priate, surgical intervention should be delayed until thyroid status has been
optimized.

Similarly, hyperthyroidism also carries cardiovascular implications, although the
nature of these issues differs from the hypothyroid state. In addition to hypertension
and tachycardia, patients with hyperthyroidism also experience water and sodium
retention and markedly elevated risks of atrial fibrillation. As with hyperthyroidism,
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surgery should be held until patients experience both symptomatic and serologic
evidence of improvement. Some authorities also advocate the use of beta-blockers
preoperatively to ensure control over the increased cardiac drive associated with
hyperthyroidism.

Defibrillator/Pacemaker

Over three million Americans have received either a pacemaker or an implanted
defibrillator, underscoring the frequency with which these entities are encountered
in clinical practice [6]. Patients are generally encouraged to carry the manufactur-
er’s card for the device, simplifying the interrogation process that is typically per-
formed by the anesthesia service. Several societies have developed recommendations
for optimal perioperative management of these devices.

The use of an electrocautery unit may interfere with these devices, as it generates
electromagnetic interference. This interference may disrupt pacing, leading to asys-
tole. In order to avoid this issue, the device can be reprogrammed to an asynchro-
nous pacing algorithm. Coordination with the patient’s cardiologist and consultation
with the appropriate anesthesiologist will facilitate appropriate management to
minimize arrhythmias.

Obstructive Sleep Apnea

The incidence of sleep apnea has risen dramatically and correlates with the increased
prevalence of obesity. In the setting of anesthesia, sleep apnea may result in signifi-
cant pulmonary complications (including pulmonary edema, prolonged time to
extubation, respiratory distress, and oxygen desaturation) and cardiovascular mala-
dies (including atrial fibrillation, congestive heart failure, cardiac arrest, and myo-
cardial infarction).

In appropriately selected patients (i.e., typical body habitus, those with signifi-
cant comorbidities, those with disordered sleep, etc.), coordination with primary
care physicians is essential to ensure optimization. As with other preoperative risk
factors, surgery should be delayed until sleep apnea has been adequately treated.
Current guidelines do not support the use of positive airway pressure immediately
before surgery, although a definitive plan to postoperatively reinstitute this modality
should be developed before surgery [7].

Pulmonary Considerations

Postoperative pulmonary complications may occur in some patients, and appropri-
ate preoperative assessment for at-risk patients may facilitate optimization to pro-
vide the safest course. Previous investigations have identified patient-specific risk
factors that heighten concerns for postoperative problems, including advanced age,
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a history of pulmonary ailments (i.e., asthma, chronic obstructive pulmonary dis-
ease), smoking, obstructive sleep apnea, hypertension, upper respiratory infections,
obesity, pulmonary hypertension, malnutrition, and worse health status [8].
Procedures that involve general anesthesia and those that last longer than 3 hours
are classically associated with pulmonary complications.

Based on these concerns, identification of patients who meet the criteria that
raise concerns should undergo appropriate evaluation, and collaboration with the
appropriate consultants is critical to the avoidance of problems.

Physical examination is the gold standard to assess the pulmonary risk, and
adjunctive testing remains controversial. Nonetheless, the use of pulmonary func-
tion testing, chest radiography, and exercise evaluation may identify patients at
heightened risk. Based on these results, the pulmonary status of at-risk patients
should be optimized prior to surgical intervention.
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Periocular Risk Factors

This chapter aims to discuss ocular and periocular risk factors in cosmetic oculofa-
cial surgeries that may occasionally lead to a surgical outcome that falls short of
patient expectations. Systemic risk factors are covered in detail in the preceding
chapter.

Some of the main periocular factors to consider, among others, that could nega-
tively impact the final surgical outcome include the following:

* Skin type and quality (texture, tone, laxity, actinic changes)

» Positive/negative vector globe position

* Blepharitis, dry eyes

* Blepharoptosis and/or eyebrow ptosis

e Facial asymmetry

» History of prior surgeries

* Conjunctival cicatrizing disorders

e Strabismus (double elevator palsy)

e Poor Bell’s phenomenon, neurotrophic cornea, facial nerve palsy

Skin Type and Quality

It is necessary to assess skin type and quality (texture, tone, laxity, actinic changes),
firmness, degree of hydration and sebum production, presence and location of
rhytids, dyschromia, expression lines and signs of aging (keratosis, melanosis),

D. Araf (D<) - J. S. de Rezende
Department of Ophthalmology, Division of Ophthalmic Plastic and Reconstructive Surgery,
Hospital das Clinicas of University of Sao Paulo Medical School, Sdo Paulo, SP, Brazil

© Springer Nature Switzerland AG 2020 13
M. E. Hartstein et al. (eds.), Avoiding and Managing Complications in Cosmetic
Oculofacial Surgery, https://doi.org/10.1007/978-3-030-51152-4_3


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-51152-4_3&domain=pdf
https://doi.org/10.1007/978-3-030-51152-4_3#DOI

14 D. Araf and J. S. de Rezende

presence of melasma, formation of spots, and permanent postinflammatory
hyperpigmentation.

Skin Type (Fitzpatrick)

Patients with mild dermatochalasis or wrinkles, and who have Fitzpatrick photo-
type, or Fitzpatrick skin type, I to III (lighter skins), may benefit from the addition
of other rejuvenating procedures during surgery to improve skin quality without
resection, such as chemical peels, intense pulsed light phototherapy for solar len-
tigines and telangiectasias, and ablative resurfacing with CO, laser and radiofre-
quency [1].

Patients with Fitzpatrick phototypes between IV and VI (darker pigmented skin)
have a tendency for more apparent scar formation, due to dyschromia or formation
of hypertrophic scars and keloids. In such cases, parameters should be adjusted or
the concentration of medication be reduced to avoid excessive and undesired scar-
ring, hyperpigmentation, or hypopigmentation (Fig. 3.1a, b).

Positive/Negative Vector Position

Adequate eyelid vector analysis is important for surgery planning in cosmetic cases
to avoid inadequate outcomes, especially when increased tension in the lower eyelid
is desired. In this situation, assessment of globe prominence is important [8].

The relationship between the anterior corneal surface and the inferior orbital rim
is evaluated in the sagittal plane. There are three categories: negative vector (the
globe projects anterior to the rim, as a result of large eye and shallow orbit, or mid-
face recession), neutral vector (the globe is in line with the inferior rim), and posi-
tive vector (the globe projects posterior to the rim, compatible with more prominent
bone support).

Fig. 3.1 Dyschromia following surgery (a) and skin treatments (b)
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In cases of negative vector, if any procedure to increase tension in the lower eye-
lid is performed, it is possible to increase or induce a scleral show and lead to an
even more prominent aspect of the eye. This lower eyelid retraction/scleral show
occurs as the lower eyelid margin slides downward from the most prominent ante-
rior projection of the globe. Modifications of surgical techniques to vertically
lengthen the lower eyelid, insert supportive spacer grafts, or place orbital rim
implants, or perform orbital decompression to change the vector may minimize this
undesired aspect prior to considering cosmetic surgery [3].

Patients with a negative vector configuration have less midfacial support and are
more at risk for eyelid malposition and contour irregularities after transconjunctival
fat removal or transcutaneous blepharoplasty. Therefore, those with significant
globe prominence and severe negative vector configuration may benefit from com-
bined midface implants and midface lifting.

Regarding orbital fat in patients with a prominent eye, negative vector, and
orbital fat protrusion, a fat-repositioning procedure may be more effective. Fat deb-
ulking would actually accentuate the globe prominence and risk retraction. For
patients with a deeper-set eye, positive or neutral vector, and orbital fat protrusion,
fat removal is more acceptable [4].

Blepharitis and Dry Eye

Patients should be carefully assessed in the preoperative evaluation prior to any
oculofacial surgery for a history of dry eyes and decreased tear production that can
worsen, particularly in the early postoperative period.

Symptoms related to dry eye, such as feelings of dryness, burning, foreign body
sensation, irritation, hyperemia, pain, and ocular discomfort are important to assess
and document. Prior refractive surgery, rheumatic diseases (rheumatoid arthritis,
lupus), use of medicines (medications for high blood pressure, benzodiazepines,
and antiglaucomatous eye drops) must also be considered, as they may also increase
the risk of associated dry eyes.

Specific exams such as the Schirmer test (Fig. 3.2), tear film break-up time, and
rose bengal test may be performed to assess tear production and quality, integrity of
the lipid layer of the tear film, and possible filamentary keratitis. Clinical evidence

Fig. 3.2 Schirmer test
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of lagophthalmos, superficial punctate keratopathy, or punctate epithelial erosions
can also be assessed during blinking using the slit-lamp.

Confirmed hyposecretion can contribute to the onset or worsening of dry eye
symptoms after blepharoplasty. Surgery in these patients should incorporate conser-
vative cutaneous resection of the upper eyelids (to avoid lagophthalmos) and lower
eyelids to prevent undesired lower eyelid retraction. Even patients without notable
dry eyes prior to surgery may demonstrate some degree of transitory discomfort
related to dryness postoperatively, especially women in the climacterium (hormonal
factor) and patients with prior refractive surgery [2].

Patients with dry eyes should be carefully counseled about the postoperative
risks of worsened symptoms, keratopathy, and potentially chronic discomfort and
ulceration. This also allows the patient to demonstrate appropriate compliance with
a regimen of artificial tear use prior to surgery, and punctal plugs can be considered
if needed. In severe cases, surgery should not be recommended.

Blepharitis

The presence of blepharitis or meibomitis can also have an effect on patients with
dry eye syndrome, due to alterations in the tear lipid layer. All patients with blepha-
ritis should be treated prior to eyelid surgery, particularly in cases of Staphylococcal
blepharitis, which may cause inflammation of the eyelid margin, resulting in eyelid
margin ulceration, poliosis, eyelash breakage and thinning, hordeolum, chalazion,
and epithelial keratitis.

Blepharoptosis, Eyebrow Ptosis, Facial Asymmetry

Eyelid or eyebrow ptosis, whether functional or cosmetic, should be addressed
when present, to ensure a better final outcome. In the upper eyelid, evaluation should
include skin laxity/tone; location, contour, and asymmetry of the upper eyelid folds;
retraction; lacrimal gland prolapse/ptosis; and eyelid involutional/myogenic ptosis.

Blepharoptosis

When considering cosmetic blepharoplasty, the surgeon may focus on the skin
excess and fat herniation, without assessing the upper eyelid properly. Failure to
recognize concurrent blepharoptosis prior to surgery may result in a poor outcome
[10]. If the skin redundancy sags over the eyelid margin, careful lifting of the skin
can help assess the actual eyelid margin height in relation to the superior limbus.

If blepharoptosis is noted, adequate measurement of palpebral fissures, MRD,
(eyelid margin-pupillary reflex distance), symmetry, eyelid crease height, and
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levator muscle function should be performed to guide the surgical technique. A his-
tory of prior glaucoma surgery should also be documented to avoid elevating the
eyelid too high, risking exposure of the trabeculectomy bleb.

Mild upper eyelid ptosis is rather frequent in patients with dermatochalasis and
may be unmasked after blepharoplasty alone, resulting in postoperative dissatisfac-
tion (Fig. 3.3). The 2.5% or 10% phenylephrine test to the ptotic side may indicate
whetheraconcurrentconjunctivomullerectomy should be performed (Fig. 3.4a,b)[9].

Mild acquired involutional (or aponeurotic) blepharoptosis can be diagnosed
via a low MRD,_elevated eyelid crease height, and a decrease in the palpebral fis-
sure with downgaze, such that the margin may block the pupil. In contrast, in
congenital ptosis, there is an increase in the vertical fissure of the ptotic side in
downgaze; in other words, the ptotic eyelid becomes higher than the contralateral
side in downgaze [2].

Fig. 3.3 Mild upper
eyelid ptosis, right eye

i

&

Fig. 3.4 Positive phenylephrine test. The ptotic right upper eyelid (a) elevates following instilla-
tion of phenylephrine on the right eye (b)
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Eyebrow Ptosis

Analyzing the eyebrow position is essential prior to periocular cosmetic surgery,
with the eyebrow in women typically 5—10 mm higher than the superior orbital rim
(Fig. 3.5). The male eyebrow is often low along the orbital rim, flatter in contour,
and thicker. Asymmetries in the eyebrow height should be noted, and may be related
to asymmetric frontalis muscle flexion (Fig. 3.6). When one eyebrow is habitually
elevated higher due to frontalis contraction, this may often be perceived by the
patient as having a droopy eyelid, or more skin on the contralateral side, despite
equal skin measurements. Noting whether the eyebrow ptosis is asymmetrical or
segmental (lateral, medial) will also help identify the best surgical approach.

In cases of severe eyelid ptosis, the eyebrows may elevate further as a result of
compensatory contraction of the frontalis muscle. However, patients with paresis or
paralysis in the frontal portion of the facial nerve may demonstrate low eyebrows
with a smooth forehead (Fig. 3.7).

Fig. 3.5 Bilateral
eyebrow ptosis

Fig.3.6 Asymmetry
caused by mild right
eyebrow ptosis
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Fig.3.7 Left eyebrow
ptosis caused by paralysis
of the facial nerve

Fig. 3.8 Malar edema and festoons of the eyelid-cheek junction (a, b)

Besides eyelid and eyebrow ptosis, other facial areas should be evaluated care-
fully, with the goal of achieving an overall balanced and harmonious appearance.
Some aspects to consider include presence of midfacial descent, malar edema, fes-
toons, tear troughs, and deepening nasolabial fold creases (Fig. 3.8a, b). With mid-
face ptosis and loss of soft tissue volume, hollowing of the inferior orbital rim and
flattening of the malar region can be present. In these cases, volume augmentation
and/or midface lifting with lower blepharoplasty may be indicated [2].

The lower eyelid should be examined for tarsal ligament laxity, retraction, punc-
tal position, canthal angle dystopia, anterior lamellar shortage, and alterations in
eyelid margin position (entropion, ectropion). These are discussed in more detail in
subsequent chapters.

Preoperative tests to assess horizontal laxity of the lower eyelid include the dis-
traction test and the snapback test (Fig. 3.9). Positive findings would suggest a
higher risk of undesirable outcomes following lower blepharoplasty, such as eyelid
retraction and ectropion. Adjunctive procedures, such as horizontal tightening with
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Fig.3.9 (a) Distraction test, which measures the distance the eyelid can pull away from the globe
surface. (b) Snapback test. Failure of the eyelid to quickly return to its normal position against the
globe upon release of the eyelid indicates horizontal laxity

lateral canthopexy/canthoplasty, can thus be incorporated during surgery to mini-
mize these risks, as well as considering a transconjunctival approach to prevent
anterior and middle lamellar cicatrization [7].

Facial Asymmetry

It is important to discuss with the patient any perceived, or true, facial asymmetry to
avoid noticing it only after surgery and erroneously attributing it to the procedure.
Perceived static and dynamic asymmetries should be photographed and docu-
mented. It is often not necessary, or possible, to correct every asymmetry, and thor-
ough discussion prior to surgery is essential to minimize postoperative dissatisfaction.
Studies have demonstrated that patients’ complaints regarding facial aging are often
partially related to facial asymmetry, even when unrecognized by the patient [2].

As mentioned previously, in some cases, the asymmetry may occur with dynamic
facial expression. For instance, a preference in elevation of one frontalis muscle
may result in the appearance of a higher eyebrow and eyelid, as well as a deeper
superior sulcus on that side, while the contralateral eyebrow/eyelid appears lower
with more “pseudodermatochalasis.” When measured in repose, however, the eye-
brow heights may be symmetric and the amount of skin in the upper eyelids similar.
Surgery should, therefore, be adjusted to correct for dynamic differences.

History of Prior Surgery

A history of prior surgery involving the periorbital region may be important, as
there may be tissue adherence and fibrosis among various tissue planes. Previous
removal of skin, muscle, and fat may also affect the surgical approach, and increase
the risks of postoperative retraction or lagophthalmos.
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Observing the characteristics of previous cutaneous scars, not necessarily in the
periorbital region, can also be helpful to anticipate and minimize postoperative
hypertrophic scars, keloids, hyperchromia (i.e., postinflammatory hyperpigmenta-
tion), and hypochromia.

Conjunctival Cicatrizing Disorders

Presence of cicatrizing diseases of the skin and conjunctiva, and evidence of sym-
blepharon, should be noted. Symblepharon may be extensive, affecting the cornea
or restricting ocular motility, or can be discreet/localized, simulating eyelid ptosis
or focal eyelid retraction, entropion, or trichiasis.

Stabilization of the underlying disease is critical prior to surgery, in order to avoid
acute exacerbation of the cicatrizing condition. This may include measures to elimi-
nate irritative factors (such as trichiasis or dry eyes); in case of autoimmune diseases,
immunosuppression may be required. It is also necessary to inform the patient that
surgery may worsen the underlying disorder, despite appropriate precautions.

Strabismus

Unilateral inability to elevate the eye may occur due to a variety of local, peripheral,
or central nervous system etiologies. Paresis and paralysis that affects both the supe-
rior rectus and ipsilateral inferior oblique muscle is termed double elevator palsy
(DEP). DEP implies that both elevator muscles of one eye are weak, leading to
restricted elevation and hypotropia. Since DEP is usually unilateral, it is sometimes
referred to as monocular elevation deficiency [11].

In DEP, the deviation angle in the primary position varies, and compensatory
head posture may be observed. The forced duction test is usually normal, but may
sometimes reveal elevation restriction.

Caution must be taken in surgical candidates with this condition, due to the pos-
sible absence of Bell’s phenomenon resulting in postoperative corneal exposure and
lagophthalmos. They may also demonstrate pseudo-, rather than true, eyelid ptosis.

Poor Bell's Phenomenon, Neurotrophic Cornea, Facial
Nerve Palsy

Assessing the presence and quality of Bell’s phenomenon is critical in the preopera-
tive evaluation, especially prior to upper eyelid blepharoplasty and ptosis repair.

Patients with neurological disorders who demonstrate a poor/absent Bell’s phe-
nomenon and impaired eyelid closure will have increased risks of developing post-
operative ocular surface exposure, keratitis, and even corneal ulceration. If
lagophthalmos is noted, the residual strength of the orbicularis muscle should be
examined.
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Fig. 3.10 Right lower eyelid ectropion (a) and lagophthalmos (b) secondary to facial paralysis

A poor Bell’s phenomenon should warrant consideration of potential etiologies
such as double elevator palsy, progressive chronic external ophthalmoplegia, oculo-
pharyngeal muscular dystrophy, myotonic dystrophy, third cranial nerve palsy, and
myasthenia gravis. Besides the postoperative exposure risks, binocular diplopia
with eyelid elevation may be unmasked if concurrent motility deficits are present. In
patients with myasthenia gravis, systemic treatment prior to surgery should be con-
sidered [6].

Patients with a previous history of facial nerve (seventh cranial nerve — CN VII)
palsy warrant additional attention prior to oculofacial cosmetic surgery. Facial nerve
palsy includes both paralysis and weakness of the seventh cranial nerve, with Bell’s
palsy (idiopathic, acute onset unilateral facial nerve palsy) as the most common
etiology. However, facial palsy can be also idiopathic, congenital, infectious, trau-
matic, inflammatory, neoplastic, and iatrogenic [5].

Ocular symptoms and signs of facial nerve palsy include dry eyes, redness, tear-
ing, burning, foreign body sensation, inability to close the eye, upper eyelid retrac-
tion, and lower eyelid ectropion.

Depending on the etiology, prognosis and recovery of function may vary. It is
advisable to wait 6 months after onset to ensure stable symptoms prior to surgical
intervention, unless corneal compromise is significant. Sequelae may include para-
Iytic lagophthalmos, ectropion, eyebrow ptosis, and eyelid retraction (Fig. 3.10).

Patients may also demonstrate aberrant regeneration, synkinesis, and hemifacial
spasm. Muscle tightness, discomfort, and facial asymmetry can be minimized with
the use of botulinum toxin to selective muscles [5].

Preoperative Checklist

A thorough preoperative checklist should also include systemic comorbidities, prior
surgeries, and medications used by the patient, particularly those that may cause
intra- and postoperative complications. The previous chapter discussed the systemic
risk factors in detail. In general, anesthetic complications or medication adverse
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affects should be noted. Comorbidities such as diabetes mellitus, hypertension, and
coagulation disorders may directly affect the surgical outcome. Tobacco smoking
can have a negative effect on scarring and vascularization of skin grafts.

Medications for hypertension are typically taken on the day of surgery. Statins
and antiplatelet medications should be suspended 7 days prior to surgery, and anti-
coagulants held 5 days prior. However, in patients with high risk for deep venous
thrombosis, replacement bridging therapy with heparin should be considered.
Phytotherapeutic medicines with anticoagulant or antiaggregant action should also
be suspended. Estrogens increase the risk for thromboembolic events and should be
suspended 1 month in advance. Oral hypoglycemic agents should not be taken on
the day of the surgery. Subcutaneous insulin should be individualized for each case.
As mentioned in the previous chapter, all medication recommendations should be
closely coordinated with the patient’s medical team and cardiologist.
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Introduction

Cosmetic surgery is often a strongly positive force in a patient’s life, and multiple
studies show that cosmetic procedures can improve a patient’s overall social func-
tion and quality of life [1-3]. It can also reduce anxiety and neuroticisms. While
most patients do experience a positive result, patient selection is key in maximizing
this impact and avoiding unhappy patients with devastating psychological outcomes.

Various studies have shown that 47-70% of patients seen in consultation for
cosmetic procedures meet the criteria for a mental disorder [4]. Meanwhile, 19% of
cosmetic surgery patients report a mental health history compared to only 4% of
non-cosmetic surgery patients [5]. The postoperative sequelae on a patient with
underlying psychopathologies can range from general unhappiness or preoccupa-
tion to major depression with psychosis. Post-traumatic stress disorder (PTSD) can
even be developed due to surgical intervention on a mentally unfit patient [6]. By
identifying these patients preoperatively, postoperative pain and suffering can be
reduced for both the patient and the physician.

Patient characteristics Associated with Poor
Psychological Outcomes

Many factors have been associated with poor psychological outcomes in cosmetic
surgery. While association of these factors has been made, formal evaluation and
hypothesis testing of these factors is difficult due to various biases, difficulty vali-
dating diagnoses, and poor rates of patient participation. An analysis of
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psychosocial outcomes for patients seeking cosmetic surgery by Honigman et al.
summarizes many of these factors nicely and includes the following [7]:

1. Demographic factors including being male and/or younger age

2. A known history of psychological illness such as depression or anxiety, dysmor-
phophobia, or personality disorder

. Having relationship issues centered on the cosmetic procedure

. Unrealistic expectations

. Previous surgical procedure with “unacceptable” result

. Minimal deformity

[ NNV, T SNV}

A pneumonic often used to summarize the patient demographics associated with
psychopathology is SIMON: single, immature, male, overly expectant, and narcis-
sistic. These patients should always be thoroughly evaluated in the preoperative
setting with a low threshold for referral for formal psychological evaluation [§-10].
While this approach will require often unsavory discussions of psychological health
at the time of initial consultation, it will protect the patient and surgeon from poor
outcomes.

Body Dysmorphic Disorder

The importance of identifying body dysmorphic disorder (BDD) patients in the pre-
operative setting cannot be understated. As Dr. Constantian points out, BDD is often
associated with childhood developmental abuse and neglect resulting in negative
body image [11]. While these patients may not overtly display classical warning
signs (such as SIMON), attention to detail at the time of initial consultation may
raise concern for potential BDD patients. A number of studies evaluating cosmetic
outcomes in patients with diagnosed body dysmorphic disorder have shown terrible
patient satisfaction [7, 12]. Phillips et al. evaluated 109 adults with BDD who
received cosmetic procedure for minimal objective deformity. Of the patients
receiving surgical intervention, only 17% reported an improvement in their per-
ceived deformity [13]. Surgeons polled who have operated on patients with BDD
report that only 1% of patients are symptom-free after intervention [14]. If BDD is
suspected, formal psychological evaluation should be initiated prior to any
intervention.

Patient Evaluation and Selection

While the topic of psychological illness and cosmetic surgery has been thoroughly
investigated and described, it does not necessarily help in identifying those patients
at the time of consultation. It is important to begin all initial consultations with an
open mind. Attention to detail in the initial history and physical is of extreme impor-
tance. This must include inquiring about the number of procedures the patient has
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had for a specific complaint and the duration of the complaint or perceived defor-
mity. It should also include a full treatment history for all cosmetic concerns. Aside
from an overt history of mental illness, red flags at this time include a patient who
is devastated by their complaint and have sought numerous interventions from mul-
tiple physicians. The patient will often report that they are “unable to function” or
“cannot go outside” because of a cosmetic concern. At times, these patients will
refer to previous physicians as “terrible,” “crooks,” or “the worst.” In addition, any
history of legal action or physical threats should raise serious concern and prompt
formal psychological evaluation.

As the initial consultation continues, review of expectations will often reveal at-
risk patients. This includes patients with plastic surgery addiction or those request-
ing extreme body modification. Unrealistic expectations are often expressed in
terms of wanting to look “perfect” or to obtain “complete symmetry.” In addition,
many authors have established that expectations of enhancing social networking or
establishing relationships (personal or professional) are concerning.

As facial cosmetic surgery becomes more widespread and accepted, young
patients are more common. Through social media and online marketing, younger
patients are presenting for procedures previously reserved for a much older demo-
graphic. Examples include temporal brow lift or conservative upper blepharoplasty.
In all of these patients, a direct and formal discussion should be had with attention
to goals and perception of deformity. Often, due to social media filters and photo-
graph morphing programs, patient expectations must be carefully garnered.
Unrealistic hopes to achieve increased social media presence, to look like a “filter,”
or to become famous through cosmetic surgery warrant concern.

With regard to assessing a patient with “minimal deformity,” BDD must always
be considered. Simple ways to help identify these patients include asking how much
of the day they spend thinking about the deformity, if this has changed their life or
daily behavior, and what impact surgery will have on their overall life. Any patient
that is devastated by a minimal deformity and believes the surgery will completely
change their life is of great concern.

There are formal screening tools for psychiatric illness, such as the Primary Care
Evaluation of Mental Disorders, which may be used as an initial screening tool [15].
However, patients are often embarrassed or unwilling to complete this type of sur-
vey in the cosmetic office setting. They also may untruthfully answer questions to
avoid further psychological interrogation. A more discreet approach involves care-
ful evaluation of the patient’s complaints and history. This must include a review of
current medications with attention to psychiatric mediations, benzodiazepines, and
amphetamine derivatives. Any cosmetic intervention should not proceed further in
these patients until a formal psychiatric evaluation and clearance for the specific
intervention have been carried out.

To make patient selection more complex, absence of a psychological illness does
not necessarily make the patient an appropriate surgical candidate. The result of
cosmetic surgery is, as reviewed above, open to interpretation. A “great” result for
the surgeon may not equate to a “great” result for the patient. Meeting accepted
measurements or creating a specific angle does not always create a happy patient.
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To identify and avoid these patients, the importance of in-office discussion cannot
be understated. Screening for these patients begins before the office visit. Interaction
with the patient scheduler and office staff is extremely important. Any preliminary
report of poor treatment or unreasonable expectations should not be ignored.

If, at the time of the initial consult or subsequent office visits, the patient is not
willing to accept a less than perfect result, they are likely not an acceptable surgical
candidate. If they are requesting an aesthetic that you, as the surgeon, do not agree
with, they are not an acceptable surgical candidate. This can be seen in, for example,
patients requesting over-rotated noses or extreme brow elevation. Reviewing and
discussing before and after photos can help illuminate these patients’ goals if they
are not overtly stated at the time of consult. Repeat questioning such as, “But could
you lift that a little higher?” or “Could we get a little more lift in my case?” should
alert the surgeon that the patient may be expecting or wanting something either
unobtainable or aesthetically extreme. In these cases, the surgeon must take control
of the encounter and explicitly state their opinion and recommendation. This
includes (1) reviewing that there are limits to all surgical procedures and (2) dis-
cussing aesthetic “norms.” A realistic and achievable goal must be set by the sur-
geon and meticulously detailed in the medical record. This should also include
having the patient sign an outline of the surgical procedure and goals of surgery. If
an agreement cannot be made, the patient is not an appropriate surgical candidate
and should not be offered surgery. If surgery is agreed upon, however, it is important
to document all postoperative visits and allow the patient to include their own com-
ments and opinions at each visit.

Conclusion

Cosmetic surgery patients have a high incidence of psychological illness, and it is
the surgeon’s responsibility and to the surgeon’s benefit to identify and evaluate
those patients with suspected psychopathology.

Prior to recommending formal psychiatric evaluation, a frank discussion should
be had with the patient explained exactly why this is being recommended. This can
be difficult for the practitioner due to fear of upsetting a potential patient, concern
about a negative social media review, or simple lack of clinic time. However, by
explaining the importance of psychological health in cosmetic surgery to the patient
and offering to continue to help the patient after psychological evaluation, overall
complications will be reduced, and improved patient satisfaction will be achieved.
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Anesthesia-Related Complications
of Periocular Surgery

Sathyadeepak Ramesh and Jonathan A. Hoenig

Introduction: Why Do Surgeons Need to Know
About Anesthesia?

Periocular surgery is now routinely performed on an outpatient basis, either with
local anesthetic, intravenous sedation, or general anesthesia. Cases can even be
performed without an anesthesiologist in the office — with local anesthetic and
oral sedation. While patients and surgeons alike benefit from the efficiency and
convenience of surgery in the ambulatory setting, intraoperative anesthesia-related
complications can be devastating when unrecognized or improperly treated. The
“captain of the ship” doctrine, while not necessarily legally defensible in many
states [1], nevertheless places the surgeon at the center of any liability arising
from an adverse event in the operating room even when not related to negligence
on the surgeon’s part. Moreover, the increasing prevalence of certified registered
nurse anesthetists (CRNAs), who may even practice independently depending on
location, muddies the waters of medicolegal responsibility should such an event
occur [2]. Most importantly, prompt recognition of anesthetic-related complica-
tions can save lives, and the periocular surgeon has a responsibility to learn about
the potential adverse effects of and treatments for these complications. Medically
appropriate anesthesia leads to smoother surgery, an improved patient experience,
and better outcomes.
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Risks of Local Anesthetic

Local anesthetic can be associated with several complications. Direct damage from
injection into vital structures (vessels, nerves, and the globe itself) can lead to
immediate (hemorrhage, vascular occlusion) or late (extraocular muscle fibrosis)
complications. Care must be taken at all times to ensure that sharp objects are not
directed toward the globe while injection, particularly in the patient who is not
under general anesthetic. Sudden sneezing or coughing due to intravenous anes-
thetic can lead to inadvertent globe injury. Furthermore, hematoma can distort tis-
sues and weaken action of muscles such as the levator, complicating surgical
planning during ptosis surgery and blepharoplasty. Finally, patients metabolize
local anesthetic at different rates and can even be unresponsive to certain types of
anesthetic. Short-lived or inadequate anesthesia can lead to patient dissatisfaction
and a compromised surgical result.

Local anesthetic systemic toxicity (LAST) can be a devastating phenomenon that
can suddenly lead to potentially lethal complications. Local anesthetics act primar-
ily through blockade of voltage-gated sodium channels, preventing action potentials
from being generated in affected nerves [3]. These sodium channels are also present
in the central nervous system and cardiac tissue, as well as all other tissues, such
that increased concentrations can cause unwanted side effects. Local anesthetics
within the same class have different pharmacokinetics, including binding affinity,
diffusion coefficient, lipophilicity, plasma protein binding, and molecular weight;
these factors account for varying toxicity among these drugs. Moreover, physiologic
states that induce increased blood flow to the brain (e.g., hypercapnia) or heart (e.g.,
metabolic acidosis) can increase the free fraction of drug and worsen toxicity.
Coadministration of epinephrine with its subsequent vasoconstriction can delay sys-
temic absorption of the drug, allowing for increased doses to be given.

Early clinical suspicion and diagnosis are paramount to prompt treatment.
Prodromal symptoms include a metallic taste in the mouth, dizziness, tinnitus, audi-
tory/visual disturbances, and perioral numbness; frank toxicity can lead to seizures,
cardiac dysrhythmias, and even cardiac arrest [4]. These effects are primarily dose
dependent (Table 5.1), although idiosyncrasies exist — bupivacaine, in particular,
unbinds more slowly from sodium channels than other anesthetics (including lido-
caine and ropivacaine), leading to an increased fraction of bound receptors and
greater risk of toxicity without prodromal symptoms [4]. In fact, cardiac dysrhyth-
mias from bupivacaine can occur as the first presenting sign, prior to any prodrome

Table 5.1 Recommended local anesthetic doses

Local anesthetic Maximum recommended dose (mg/kg) Maximum adult dose (mg)
Bupivacaine 2 (2 with epinephrine) 150
Cocaine 1.5 1.5
Lidocaine 4.5 (7 with epinephrine) 200 (500 with epinephrine)
Prilocaine 6 (8 with epinephrine) 400 (600 with epinephrine)
Ropivacaine 3 225

Adapted from Butterworth et al. [5]
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or central nervous system symptoms. Ropivacaine is the pure S(—) enantiomer of
bupivacaine, which binds much less avidly to sodium channels than the R(+) enan-
tiomer [5] and potentially exhibits decreased cardiotoxicity; however, given reduced
potency, higher doses are typically injected which may negate this benefit. Liposomal
bupivacaine (Exparel, Pacira Biosciences, Parsippany, NJ) allows slow dissociation
of the anesthetic which may improve its safety profile, although this has not
been tested.

Timing of these reactions can be immediate (from direct, inadvertent intravascu-
lar injections) to delayed (due to slow absorption from the infiltrated tissue into the
intravascular space), with plasma concentrations sometimes reaching their peak
hours after initial infiltration and, in some cases, after discharge from the surgery
center [6]. In particular, patients in the extremes of age should be monitored closely
due to decreased lean muscle mass, hypoalbuminemia, and impaired cardiorenal
function leading to decreased drug metabolism.

Treatment is directed at the specific adverse effect of the toxicity. Standard cardio-
pulmonary resuscitation guidelines should be followed for cardiac dysrhythmias,
hypoventilation, and central nervous system depression or seizure activity with key
exceptions — epinephrine should be given at a dose of <1 pg/kg, and vasopressin,
calcium channel blockers, beta adrenergic receptor blockers, and other local anes-
thetics (e.g., lidocaine) are to be avoided. Airway maintenance is key as hypercapnia
can exacerbate local anesthetic toxicity [7]. Seizures should be treated with benzodi-
azepines. Most importantly, intravenous lipid infusion [8] should be administered at
a dose of 1.5 mL/kg, followed by a continuous infusion of 0.25 mL/kg/min for a
maximum of 10 mL/kg in 30 minutes [7]. Adults can be treated with a simplified
regimen of 100 mL over 2-3 minutes followed by 200-250 mL of the 20% emulsion
over 15-20 minutes [9], with a maximum of 12 mL/kg or 1 L to be given. Lipid
emulsion creates a potential space in which the local anesthetic rapidly accumulates
due to its lipophilicity and also exhibits cardioprotective effects [10] which may
ameliorate ischemia-related or reperfusion-induced injury. While propofol does con-
tain lipid, it is only a 10% emulsion, and any benefits are outweighed by an overdose
of the propofol itself; as such, propofol itself cannot be used to treat LAST.

Risks of Systemic Anesthetics

Whether a patient is undergoing conscious sedation or general anesthesia, inhala-
tional and/or intravenous anesthetics can cause complications that can be inconve-
nient or even catastrophic. The distinction of monitored anesthesia care (MAC)
versus general anesthesia (GA) is subtle and has to do with the level of sedation of
the patient rather than the device used to secure the airway (laryngeal mask airway
(LMA), endotracheal tube (ETT), versus no device (with nasal cannula)). A patient
with a nasal cannula and deep intravenous sedation, who is not responsive to exter-
nal stimuli yet still breathes spontaneously, is still considered to have undergone
general anesthetic. In comparison, patients undergoing conscious sedation (or
MAC) can have varying levels of responsiveness and can even be awoken
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completely for portions of the procedure (e.g., ptosis surgery). Patients undergoing
any type of sedation incur risks associated with the medicines administered (com-
monly inhalational anesthetics, opiates, propofol, and benzodiazepines), the airway,
or postoperative nausea and vomiting. A full treatise on best practice for anesthesia
is out of the scope of this book, but we will focus on selected points that are relevant
for the periocular surgeon.

Malignant hyperthermia is a rare but potentially life-threatening condition that
occurs due to an inherited skeletal muscle disorder. In response to certain inhala-
tional anesthetics or succinylcholine, susceptible individuals experience sustained
muscular contraction that leads to hyperthermia, cardiac dysrhythmias, and, even-
tually, death. The earliest signs include elevated end-tidal CO, and tachypnea;
clinical suspicion should remain high in the young patient who is overbreathing the
ventilator, and prompt recognition and treatment with discontinuation of the anes-
thetic and infusion of intravenous dantrolene (2.5 mg/kg loading dose, and then
1 mg/kg until the patient improves) can save the patient’s life. All surgical areas
where inhalational or intravenous anesthetic is administered should have a malig-
nant hyperthermia treatment cart, even if the surgical area is within the plastic
surgeon’s office.

Airway-related complications, whether they are due to laryngospasm, pharyn-
geal obstruction, a misplaced tube, or hypoventilation/apnea, lead to downstream
hypoxia and ischemic brain damage. Obstruction is common in patients with diag-
nosed or undiagnosed sleep apnea. Laryngospasm is particularly common in the
pediatric population [11]. Respiratory depression or central apnea can result from
excess dosages of sedative medicines. A reactive airway (e.g., from recent infection)
can lead to coughing and straining during surgery. Aspiration risk can be reduced by
adhering to published nil per os (NPO) guidelines [12]; in the event an LMA or
nasal cannula is used, the airway is unprotected from gastric contents, and strict
adherence to published guidelines is mandatory for elective surgery. The surgeon
must be prepared to deal intraoperatively with these complications by helping the
anesthesia staff secure the airway. This may include providing a sterile jaw thrust/
chin lift, allowing an oral airway or LMA/ETT to be placed, or deferring cautery so
that more concentrated oxygen can be delivered.

Cardiovascular complications including dysrhythmias and hypotension/hyper-
tension can also occur. Continuous monitoring is necessary when any patient under-
goes sedation, and staff should be trained in the relevant cardiovascular resuscitation
protocols. It is crucial for the surgeon to recognize that it is impossible to attend to
both the patient’s vital signs and the surgical procedure at hand. As such, there
should always be a dedicated staff member to continuously evaluate the patient’s
level of sedation, oxygenation, and other vital signs at all times — this can be an
anesthesiologist, nurse anesthetist, or the circulating room nurse. All tools neces-
sary for resuscitation (including airway management, drugs, and defibrillator)
should be readily available and routinely checked for function. Staff should be
trained and up to date on best practices in advanced cardiac life support. Most
importantly, dysrhythmias and cardiovascular anomalies should be detected in an
early state that obviates the need for dramatic interventions such as defibrillation.
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Thorough communication with an attentive anesthetist is key to preventing disasters
before they occur.

Each drug has a specific side effect profile that includes both dose-related and
idiosyncratic reactions [13]. Benzodiazepines provide rapid anxiolysis and amne-
sia, which is often desirable for the initial injection of local anesthetic. However, in
combination with opioids, this can cause respiratory depression or apnea. An atypi-
cal reaction to benzodiazepines can cause the patient to exhibit increased agitation
or even delirium. Opioids can provide significant analgesia with some sedation and
antitussive effect, at the risk of increased respiratory depression. Fentanyl in par-
ticular can cause chest wall rigidity in an idiosyncratic reaction that makes ventila-
tion ineffective; reversal of the opioid with naloxone is key to treating this reaction.
Propofol provides excellent sedation with ease of titration, although synergistically
causes respiratory depression in combination with opioids and benzodiazepines.
Dexmedetomidine avoids these risks of respiratory depression, although there is a
higher risk of bradycardia, hypotension, and prolonged recovery due to a delayed
peak effect. Any of these medications may cause a prolonged emergence from anes-
thesia, and staff in the recovery area should be available for continuous monitoring
of sedated patients. Ketamine provides amnesia and analgesia without less risk of
respiratory depression; however, a dissociative state may develop that confounds
typical sedative effects, and hypersalivation may exacerbate a reactive airway.
Adequate local anesthetic is key to allowing the patient to remain comfortable under
sedation; in our practice, we are able to perform facelifts with oral benzodiazepines
and local anesthetic, if the patient so desires. A thorough evaluation of the patient
and thoughtful discussion with the anesthesia staff about the duration of surgery and
level of cooperation necessary will allow the best cocktail of medicines to be given
for each patient.

Fire Risk

Assessment of intraoperative fire risk is critical for the periocular surgeon given the
proximity to the airway and common use of unsecured methods to deliver oxygen
(e.g., nasal cannula). The “fire triad” describes the elements necessary for a fire to
occur — an ignition source (cautery), oxidizer (intraoperative oxygen delivery), and
fuel (hair, gauze, preparatory solutions, drapes, etc.) [14]. While most fires are
quickly arrested, the consequences can be no less catastrophic, and an operating
room fire is a “never” event.

Monopolar cautery and handheld battery-powered cautery are the most common
ignition sources, and patient skin/hair and surgical gauze were the most common
fuels [14]. Alcohol-based preparations also carry a higher risk of fire, and standard
practice is to clean the face with 10% iodine solution; if chlorhexidine is required,
then a 3-minute drying time is recommended with care to ensure no pooling of
solution.

Supplemental oxygen delivery is the most common oxidizer, although a signifi-
cant percentage of fires were reported to occur without any high-flow oxygen
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delivered. As such, the surgeon must be aware that reducing oxygen delivery is
important (ideally <30%) but not sufficient to eliminate the risk of fire while using
cautery. Open draping of the face also allows rapid diffusion of concentrated pock-
ets of oxygen, both reducing risk of ignition and limiting severity of fires should
they occur. Should the patient require continuous high-flow oxygen delivery and
concurrent cautery use, a sealed gas delivery device (e.g., LMA or ETT) should be
considered.

Finally, battery-operated cautery devices have a disproportionately higher risk of
ignition compared to other devices, and caution should be exercised. Bipolar cau-
tery likely has the least risk of ignition, although the risk is not nil. Regardless of the
type of cautery used, continuous communication between the surgeon and anesthe-
sia staff is vital to reducing the risk of operating room fire.

Miscellaneous Risks

Loss of intravenous access can lead to inadequate anesthesia and an awake patient.
Inability to treat dysrhythmias, drug reactions, or other cardiovascular abnormali-
ties can lead to complications. Infiltrated needles can also lead to a compartment
syndrome, which, if not quickly diagnosed, can lead to loss of function in the down-
stream appendages. Equipment failure, while thankfully rare, can complicate proce-
dures. Backups of all relevant equipment must be available on site. Procedures must
be in place for power outages, fires, or natural disasters. Protocols for dealing with
these are well established by the certifying agencies for surgical centers. Care must
be taken to ensure that the surgical facility, be it the office, outpatient surgical cen-
ter, or hospital, is in compliance with these requirements.

Conclusion

Potential intraoperative complications during periocular surgery are numerous, and
it is impossible to predict or account for each possibility. However, good patient
outcomes depend on prompt recognition and appropriate treatment. Thorough pre-
operative and intraoperative planning between the surgeon, nurses, and anesthesia
staff is critical in providing safe and effective anesthesia for the patient’s periocular
procedure.
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Infection

The periocular region has a robust, highly anastomotic vascular supply that allows
for a reduced infection rate compared to other surgical sites [1]. The National
Nosocomial Infections Surveillance system reported a postoperative infection rate
of approximately 2% for all types of surgery [2]. In contrast, studies of common
periocular procedures place the infection rate between 0.02% and 0.4% [3-5].
Despite these favorable statistics, serious infections can occur involving atypical
mycobacteria, Staphylococcus aureus, and group A p-hemolytic Streptococcus nec-
rotizing fasciitis.

Periorbital postoperative infections can be grouped into preseptal and orbital cel-
lulitis. Preseptal cellulitis, also known as periorbital cellulitis, is infection that is
confined to the eyelid skin and subcutaneous tissues anterior to the orbital septum.
On examination, the eyelids are warm, edematous, erythematous, and tender to pal-
pation. The extraocular motility is normal, and there is no proptosis. The most com-
mon organisms causing preseptal cellulitis are Streptococcus pyogenes,
Staphylococcus aureus, and Haemophilus influenzae type B.

Recent reports suggest an increase in the incidence of cutaneous atypical myco-
bacteria postoperative infections [6, 7]. Cutaneous atypical mycobacterium infec-
tions are often difficult to identify causing a delay in diagnosis with potentially
unfavorable outcomes. Onset of infection can range from 1 to 12 weeks postopera-
tively with the appearance of firm nodules, edema, erythema, and sometimes dis-
charge (Figs. 6.1 and 6.2) [6]. Diagnosis is made by tissue culture and histopathologic
evaluation. Treatment consists of systemic antibiotic therapy based upon organism
sensitivity and may be combined with surgical debridement. Topical antibiotic treat-
ment may be of benefit. Steroid therapy can prolong the course of infection and
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Fig.6.1 Atypical
mycobacteria 1 week
post-op: Patient at 7 days
postoperative visit
following bilateral upper
blepharoplasty. Sutures
were removed at visit and
routine healing was noted
bilaterally

Fig. 6.2 Atypical
mycobacteria 2 months
post-op: Patient at
approximately 60 days
postoperative returned with
erythema and pustule
formation on the left upper
eyelid that began 3—4 days
prior. Right upper lid was
normal. A tissue biopsy
was taken which returned a
diagnosis of
Mycobacterium chelonae

should be avoided. Consultation with an infectious disease specialist may be helpful
for selecting appropriate antibiotic therapy. Frequent follow-up is required to assess
the treatment progress. The duration of treatment is typically greater than 5 weeks
with a range of 4 to 24 weeks (Fig. 6.3) [6, §].

Orbital cellulitis occurs when the infectious process involves the tissues poste-
rior to the orbital septum. The clinical presentation differs from preseptal cellulitis
by the additional symptoms of increased pain, proptosis, restriction of ocular motil-
ity, pupillary defects, dyschromatopsia, and loss of vision. Alterations in globe posi-
tion, proptosis (exophthalmos), pupillary defects, and significantly decreased vision
should not be seen if the process is isolated to the preseptal area. The most common
causative organisms of orbital cellulitis are the same as those involved in preseptal



6 Surgeon-Related Complications 43

Fig. 6.3 Atypical mycobacteria 2 months post-treatment — 4 months post-op: Patient at 120 days
postoperative and 60 days post-oral and topical antibiotic treatment for mycobacterium infection
of the left upper lid. Patient was placed on oral clarithromycin and topical tobramycin ophthalmic
ointment. Tissue texture and erythema gradually improved with appropriate treatment

cellulitis: Streptococcus pyogenes, Staphylococcus aureus, and Haemophilus influ-
enzae type B.

Preseptal cellulitis is initially managed with oral antibiotics and clinical monitor-
ing. Orbital cellulitis management is more aggressive, and early recognition and
treatment is paramount to prevent further complications, such as subperiosteal
abscess, orbital abscess, cavernous sinus thrombosis, optic nerve compression,
meningitis, panophthalmitis, brain abscess, or vision loss. In cases of orbital cellu-
litis, the patient is admitted to the hospital for close observation, computed tomog-
raphy (CT) of orbits and the brain is performed, and blood cultures and intravenous
(IV) broad-spectrum antibiotics are started immediately. No other testing should
delay treatment with the IV antibiotics. The patient should be monitored for clinical
progression or improvement with serial visual acuity, pupillary testing, and con-
frontation visual fields. In the absence of noticeable improvement within
2448 hours, CT should be repeated, and addition or alteration of antibiotics is
considered. Radiologic identification of an orbital abscess, particularly in an adult,
typically warrants surgical intervention.

Surgical intervention is indicated when there is inadequate improvement with
antibiotics and/or evidence of an orbital abscess, progressive visual loss, and visual
field constriction. There are primarily two types of interventions — orbital decom-
pression and orbitotomy with exploration and drainage. Surgical approaches for
drainage of orbital abscess include opening the upper eyelid blepharoplasty incision
to reach the affected area, the Kronlein-Burke approach (lateral orbital wall orbi-
totomy), an inferior transconjunctival incision following the pathway of the lower
eyelid blepharoplasty incision, or a transantral Caldwell-Luc decompression
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(medial and inferior wall orbitotomy). The medial orbit can also be accessed through
a trans-nasal endoscopic approach.

Orbital Hemorrhage

Orbital hemorrhage is one of the most feared complications of orbital and perior-
bital surgery. Orbital hemorrhage is the most common cause of postoperative per-
manent vision loss, and it usually occurs within the first 24 hours after surgery
(Fig. 6.4). The mechanism of permanent vision loss from orbital hemorrhage is
believed to be elevated intraocular (IOP) and intraorbital pressure (OP) caused by
hematoma. Orbital compartment syndrome (OCS) describes a condition where
there is an increase in intraorbital pressure within the confined orbital volume.
When the intraorbital pressure exceeds the arterial pressure, optic nerve or choroi-
dal ischemia may lead to irreversible vision loss. Risk factors for orbital hemor-
rhage include thyroid associated orbitopathy, blood dyscrasias, hypertension,
atherosclerosis, vascular disease, and anticoagulation [9]. Careful assessment of the
patient’s risk factors for hemorrhaging should be performed prior to performing
periorbital surgery. Any patient that complains of extreme pain, asymmetric swell-
ing, proptosis, dimming or loss of vision postoperatively might have an orbital hem-
orrhage and must urgently be evaluated and treated. A complete ophthalmologic
examination, including visual acuity, pupil assessment, intraocular pressure, and
dilated fundus exam, should be performed but should delay treatment if there is an
obvious collection of blood. Diagnosis is primarily made by clinical examination;
however, orbital CT may be a useful adjunct.

Fig.6.4 Sagittal CT
image showing a large
orbital hemorrhage 12
hours following orbital
floor fracture repair. The
titanium implant can be
seen inferior to the
hemorrhage. Orbital
compartment syndrome
was diagnosed clinically in
this case based upon the
deformation of the globe
and nerve on CT, a
complete APD, increased
IOP, globally decreased
ocular motility, orbital
pain, and no light
perception (NLP) vision
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Intraoperative hemostasis is crucial in prevention of orbital hemorrhage. In the
postoperative period, one may consider the use of antiemetics to prevent hemor-
rhage secondary to valsalva. Medical management may include the use of systemic
corticosteroids to reduce orbital and periorbital tissue edema. If intraocular pressure
is elevated, topical or systemic medications to control intraocular pressure may be
used to temporarily protect the optic nerve. Treatment of elevated intraocular pres-
sure is only a temporizing measure to decrease the incidence of optic nerve insult.
However, decreasing the intraocular pressure with combinant increased orbital pres-
sure may further diminish intraocular blood flow. In cases where vision is intact and
the hemorrhage is felt to be stable, progression can be followed with monitoring of
the pupils and color plates, exophthalmometry, and serial Humphrey or Goldmann
visual field testing. Serial orbital CTs can also be used to monitor progression; how-
ever, there are radiation risks with repeated exposures. There are also disposable
compartment pressure measuring devices that use a standard 18-gauge needle and
can provide objective orbital pressure measurements [10].

Definitive management of a progressive orbital hemorrhage causing orbital com-
partment syndrome is surgical intervention. The periorbital incision can be opened
and explored, cauterizing or ligating any potential sources of bleeding. Any visual-
ized clots are removed and compartmentalized blood evacuated. If the patient’s pre-
senting condition is severe, or progresses, then a lateral canthotomy and cantholysis
is performed. When this does not sufficiently reduce the vision threatening symp-
toms, orbital decompression may be performed. Decompression can involve the
canthal cutdown technique, where the orbital septum is opened at the site of the
canthotomy incision and blunt dissection is used to disrupt the various orbital com-
partment septae [11]. The septum is incised at the 7-8 o’clock position in the right
eye and 4-5 o’clock position in the left eye as these areas are devoid of ocular
muscles and nerves. The inferolateral orbit can also be explored through the can-
tholysis opening to release loculated compartments of heme within the orbital sep-
tae [12]. If further decompression is required, the orbital floor can be infractured
with a freer elevator. In the majority of cases, canthotomy and cantholysis, with
canthal cutdown, are adequate to reduce the orbital pressure and prevent further
optic nerve compromise. It is possible to reverse visual loss caused by orbital hem-
orrhage with immediate and aggressive surgical intervention. Therefore, recogniz-
ing the signs and symptoms of orbital hemorrhage and prompt intervention are
instrumental in preventing permanent vision loss.

Globe Perforation

Globe perforation, or rupture, can occur during any periocular procedure. The globe
is at risk for perforation during injection of local anesthetics, incision, dissection,
cautery, laser usage, and suturing (Fig. 6.5). Globe perforation is an ophthalmic
emergency and can lead to permanent vision loss. Perforation risks can be decreased
by the use of plastic or metallic corneoscleral protective shields, placed prior to
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Fig. 6.5 Full-thickness
penetration of globe,
possibly from
overaggressive removal of
nasal fat pad with
monopolar cautery. The
patient went on to develop
endophthalmitis resulting
in no light perception
vision (NLP)

surgery. A topical ocular anesthetic should be placed on the eye prior to insertion.
Anesthetic should be applied approximately every 45 minutes or when the patient
complains of ocular discomfort. If using laser for incision or dissection, nonreflec-
tive metallic shields should be used.

The placement of a corneoscleral shield at the start of surgery and proper injec-
tion and surgical technique can help decrease the chances of globe perforation, but
the shield will only protect the area it covers. It is still possible for uncovered por-
tions of the sclera to be perforated. The conjunctiva can also be lacerated without
perforation. Seidel testing can be performed to evaluate for a leak of aqueous humor
or vitreous from the wound to rule out perforation. However, puncture wounds can
be self-sealing. A dilated funduscopic evaluation should be performed in the event
of any suspected perforation incident.

Globe perforation or rupture is an ophthalmic emergency. The surgical procedure
should be halted. There should be no manipulation of the eye. Broad-spectrum anti-
biotics should be given topically and intravenously, and an eye shield placed over
the eye. An ophthalmologic evaluation must be performed immediately for evalua-
tion and emergent repair if required.
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Post-blepharoplasty Dry Eye 7

Craig N. Czyz and Morris E. Hartstein

Dry eye is often seen secondary to the complications of lagophthalmos, eyelid
retraction, or lacrimal gland injury. However, individuals with preexisting eye dry
syndrome can have exacerbations or increased severity of their symptoms, even
when there is no frank lagophthalmos. Patients who have undergone laser vision
correction are at an increased risk for developing dry eye following blepharoplasty.
In this population of patients, extreme care should be taken to avoid lagophthalmos
and lower eyelid retraction. However, even without lagophthalmos, this population
is at risk for developing significant dry eye after blepharoplasty. It is advisable that
blepharoplasty should not be attempted sooner than 6 months following laser vision
correction. Patients in this population should be identified during the preoperative
assessment and informed of the potential for increased risk of complications.

Patients experiencing dry eye will complain of eye irritation, foreign body sensa-
tion, eye redness, and potentially blurred vision. Individuals with preexisting dry
eye syndrome can experience an increase in any of these symptoms following
blepharoplasty. Dry eye predominantly results from inadequate tear production,
instability of the tear film, or a deficiency in quality of the any tear film components.
Following overly aggressive blepharoplasty, dryness may be caused or exacerbated
by lagophthalmos, lid retraction, incomplete blink, or lacrimal gland injury. Even
with a conservative blepharoplasty, a disturbance in any one of layers of the tear
film can tip the susceptible patient over the edge into severe dry eye.

Conservative management of dry eye syndrome is comprised of ocular lubrica-
tion with artificial tears and/or lubricating ointment. Postoperative symptoms of dry
eye may occur even in the absence of complications. Symptoms of dryness may
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abate as the normal speed and frequency of the blink returns when orbicularis func-
tion normalizes. Patients with preexisting dry eye syndrome should be lubricated
more aggressively in the early postoperative recovery period. In patients who are
refractory to ocular lubrication, punctal plugs are sometimes beneficial in alleviat-
ing symptoms of dryness. Besides aggressive lubrication, topical steroid drops can
help alleviate associated inflammation and improve the dry eye symptoms. Another
topical anti-inflammatory medication is Restasis, which takes at least 6 weeks to
produce an effect. Topical cyclosporine has been used to increase tear production,
but it is better suited as a long-term intervention in chronic dry eyes syndrome than
as acute therapy.

Oral medications, such as doxycycline, can help improve meibomian gland func-
tion. It was thought that omega-3 had a similar effect, but this been largely dis-
proven. There are other oral supplements such as flax seed oil pills, cod liver oil
pills, as well as some commercial products specifically for dry eye. In certain
patients, these can be extremely effective. They also have few to no side effects so
it is easy to have patients try them.

Finally, a number of devices aimed at treating dry eye have come onto the market
in recent years. Most of these devices focus on improving meibomian gland dys-
function. LipiFlow (Johnson and Johnson TearScience), IPL (Lumenis), and Tixel
(Novoxel) are just a few of the devices on the market in this space. While many
patients have been successfully treated using these devices, there is still a lack of
evidence-based studies proving their effectiveness, and cost can be prohibitive for
many patients.

Surgical management of dry eye is limited to correction of the complications of
lid function such as lagophthalmos and eyelid retraction. The corrective methods
are discussed elsewhere in this chapter. In cases where punctual occlusion is clini-
cally beneficial, permanent surgical punctual occlusion can be performed following
evaluation an