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Foreword


In many ways, a textbook defines a particular discipline, and this is especially true in the evolution of modern plastic surgery. The publication of Zeis’s Handbuch der Plastischen Chirurgie in 1838 popularized the name of the specialty but von Graefe in his monograph Rhinoplastik, published in 1818, had first used the title “plastic”. At the turn of the last century, Nélaton and Ombredanne compiled what was available in the nineteenth century literature and published in Paris a two volume text in 1904 and 1907. A pivotal book, published across the Atlantic, was that of Vilray Blair, entitled Surgery and Diseases of the Jaws (1912). It was, however, limited to a specific anatomic region of the human body, but it became an important handbook for the military surgeons of World War I. Gillies’ classic Plastic Surgery of the Face (1920) was also limited to a single anatomic region and recapitulated his remarkable and pioneering World War I experience with reconstructive plastic surgery of the face. Davis’ textbook, Plastic Surgery: Its Principles and Practice (1919), was probably the first comprehensive definition of this young specialty with its emphasis on plastic surgery as ranging from the “top of the head to the soles of the feet.” Fomon’s The Surgery of Injury and Plastic Repair (1939) reviewed all of the plastic surgery techniques available at that time, and it also served as a handbook for the military surgeons of World War II. Kazanjian and Converse’s The Surgical Treatment of Facial Injuries (1949) was a review of the former’s lifetime experience as a plastic surgeon, and the junior author’s World War II experience. The comprehensive plastic surgery text entitled Plastic and Reconstructive Surgery, published in 1948 by Padgett and Stephenson, was modeled more on the 1919 Davis text.


The lineage of the Neligan text began with the publication of Converse’s five volume Reconstructive Plastic Surgery in 1964. Unlike his co-authored book with Kazanjian 15 years earlier, Converse undertook a comprehensive view of plastic surgery as the specialty existed in mid-20th century. Chapters were also devoted to pertinent anatomy, research and the role of relevant specialties like anesthesiology and radiology. It immediately became the bible of the specialty. He followed up with a second edition published in 1977, and I was the Assistant Editor. The second edition had grown from five to seven volumes (3970 pages) because the specialty had also grown. I edited the 1990 edition which had grown to eight volumes and 5556 pages; the hand section was edited by J. William Littler and James W. May. I changed the name of the text from Reconstructive Plastic Surgery to Plastic Surgery because in my mind I could not fathom the distinction between both titles. To the mother of a child with cleft lip, the surgery is “cosmetic,” and many of the facelift procedures at that time were truly reconstructive because of the multiple layers at which the facial soft tissues were being readjusted. The late Steve Mathes edited the 2006 edition in eight volumes. He changed the format somewhat and V.R. Hentz was the hand editor. At that time, the text had grown to more than 7000 pages.


The education of the plastic surgeon and the reference material that is critically needed are no longer limited to the printed page or what is described in modern parlance as “hard copy”. Certainly, Gutenberg’s invention of movable type printing around 1439 allowed publication and distribution of the classic texts of Vesalius (Fabrica, 1543) and Tagliacozzi (De Curtorum Chirurgia Per Insitionem (1597) and for many years, this was the only medium in which surgeons could be educated. However, by the nineteenth century, travel had become easier with the development of reliable railroads and oceangoing ships, and surgeons conscientiously visited different surgical centers and attended organized meetings. The American College of Surgeons after World War II pioneered the use of operating room movies, and this was followed by videos. The development of the internet has, however, placed almost all information at the fingertips of surgeons around the world with computer access. In turn, we now have virtual surgery education in which the student or surgeon sitting at a computer is interactive with a software program containing animations, intraoperative videos with sound overlay, and access to the world literature on a particular subject. We are rapidly progressing from the bound book of the Gutenberg era to the currently ubiquitous hand held device or tablet for the mastery of surgical/knowledge.


The Neligan text continues this grand tradition of surgical education by bringing the reader into the modern communications world. In line with advances of the electronic era, there is extra online content such as relevant history, complete reference lists and videos. The book is also available as an e-book. It has been a monumental task, consuming hours of work by the editor and all of its participants. The “text” still defines the specialty of plastic surgery. Moreover, it ensures that a new generation of plastic surgeons will have access to all that is known. They, in turn, will not only carry this information into the future but will also build on it. Kudos to Peter Neligan and his colleagues for continuing the chronicle of the plastic surgery saga that has been evolving over two millennia.




Joseph G. McCarthy, MD





2012










Preface


I have always loved textbooks. When I first started my training I was introduced to Converse’s Reconstructive Plastic Surgery, then in its second edition. I was over-awed by the breadth of the specialty and the expertise contained within its pages. As a young plastic surgeon in practice I bought the first edition of this book, Plastic Surgery, edited by Dr. Joseph McCarthy and found it an invaluable resource to which I constantly referred. I was proud to be asked to contribute a chapter to the second edition, edited by Dr. Stephen Mathes and never thought that I would one day be given the responsibility for editing the next edition of the book. I consider this to be the definitive text on our specialty so I took that responsibility very seriously. The result is a very changed book from the previous edition, reflecting changes in the specialty, changes in presentation styles and changes in how textbooks are used.


In preparation for the task, I read the previous edition from cover to cover and tried to identify where major changes could occur. Inevitably in a text this size, there is some repetition and overlap. So the first job was to identify where the repetition and overlap occurred and try to eliminate it. This allowed me to condense some of the material and, along with some other changes, enabled me to reduce the number of volumes from 8 to 6. Reading the text led me to another realization. That is that the breadth of the specialty, impressive when I was first introduced to it, is even more impressive now, 30 years later and it continues to evolve. For this reason I quickly realized that in order to do this project justice, I could not do it on my own. My solution was to recruit volume editors for each of the major areas of practice as well as a video editor for the procedural videos. Drs. Gurtner, Warren, Rodriguez, Losee, Song, Grotting, Chang and Van Beek have done an outstanding job and this book truly represents a team effort.


Publishing is at a crossroads. The digital age has made information much more immediate, much more easy to access and much more flexible in how it is presented. We have tried to reflect that in this edition. The first big change is that everything is in color. All the illustrations have been re-drawn and the vast majority of patient photographs are in color. Chapters on anatomy have been highlighted with a red tone to make them easier to find as have pediatric chapters which have been highlighted in green. Reflecting on the way I personally use textbooks, I realized that while I like access to references, I rarely read the list of references at the end of a chapter. When I do though, I frequently pull some papers to read. So you will notice that we have kept the most important references in the printed text but we have moved the rest to the web. However, this has allowed us to greatly enhance the usefulness of the references. All the references are hyperlinked to PubMed and expertconsult facilitates a search across all volumes. Furthermore, while every chapter has a section devoted to the history of the topic, this is again something I like to be able to access but rarely have the leisure to read. That section in each of the chapters has also been moved to the web. This not only relieved the pressure on space in the printed text but also allowed us to give the authors more freedom in presenting the history of the topic. As well, there are extra illustrations in the web version that we simply could not accommodate in the printed version. The web edition of the book is therefore more complete than the printed version and owning the book, automatically gets one access to the web. A mouse icon [image: image] has been added to the text to mark where further content is available online. In this digital age, video has become a very important way to impart knowledge. More than 160 procedural videos contributed by leading experts around the world accompany these volumes. These videos cover the full scope of our specialty. This text is also available as an e-Book.


This book then is very different from its predecessors. It is a reflection of a changing age in communication. However I will be extremely pleased if it fulfils its task of defining the current state of knowledge of the specialty as its predecessors did.




Peter C. Neligan, MB, FRCS(I), FRCSC, FACS





2012
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Understanding the motives, expectations, and desires of a patient seeking cosmetic surgery is at least as important as manual dexterity for achieving consistently satisfactory results.1








Synopsis







[image: image] Societal interest in plastic surgery is increasing:



• The number of plastic surgery procedures performed by ASAPS members has increased 72.5% since 1997



• Women between the ages of 35 and 50 comprise the largest group of patients for both surgical and nonsurgical procedures.


[image: image] Understanding the patients motivations for surgery and their expectations of the outcomes are the keys to achieving satisfied patients postoperatively:



• Managing the patients expectations requires full patient education



• Second consultations are almost always necessary preoperatively



• Be sure to discuss your policy for revisional surgery during the preoperative period.


[image: image] Postoperative follow up should include detailed written instructions and the surgeon’s contact details:



• Regular follow up visits are needed during the early post-operative period to assist the patient through the recovery



• Unhappy patients or those with unsatisfactory outcomes should be seen more often to improve communication.


[image: image] Societal interest in plastic surgery is increasing:



• The number of plastic surgery procedures performed by ASAPS members has increased 72.5% since 1997



• Women between the ages of 35 and 50 comprise the largest group of patients for both surgical and nonsurgical procedures.












Societal interest in cosmetic surgery






The concept of beauty


What is beauty? The concept of attractiveness seems to be innate and is similar across cultures and religions. While it can be influenced somewhat by social trends and advertising, research shows that subjective attractiveness is largely biological, overlaid with only a small amount of personal p4135, 5447, 7635, 9003, 9839, 10712, 12071, 13271, 14303, 15587, 16174, 16665, 17988, 18448, 21262, 21970, 22669, 23508, 25283, 27236, 28303, 29311, 30404, 31525, 32858, 33357, 34487, 35335, 35877, 36955, 38041.


In order to ascertain what makes an attractive face, some researchers have assessed facial features by judging individual faces, then comparing the results with computer-generated composite faces, averaging the individuals.4,5 This research showed there was a trend towards the composite face being more attractive than the faces individually, producing a claim that “attractive faces are only average.” Others have disputed this claim, saying that a mathematically averaged face is not the same as an average face.6,7 Interestingly, functional magnetic resonance imaging scanning of subjects during judgment on the facial attractiveness of strangers has shown that perceived facial attractiveness increases with eye contact rather than with increased physical attractiveness per se.8,9 These studies have also shown that facial attractiveness is a fundamental condition which a stranger can read rapidly. In fact, it takes only 150 ms and no eye movement to judge a stranger’s attractiveness.


Over 2000 articles on the study of facial attractiveness have been published in the past 30 years. Social and psychological literature from the 1970s and 1980s extensively studied the response to physical attractiveness and showed that physical attractiveness has a statistically significant effect on the person’s self-esteem and well-being.2 This implies that beauty has influence which is more than “just skin deep.”10 Pediatric studies have revealed that parents provide better parenting to attractive children and have higher expectations of success for them. Conversely, children with craniofacial deformities have behavioral and anxiety problems.11 Studies have also shown that attractive women receive more dates and are perceived to have more positive social attributes. Housman suggested that physically attractive people are offered greater opportunities for success and happiness throughout their life.10 Attractive individuals are more likely to be hired, promoted, and earn higher salaries than their less attractive counterparts. As the potential benefits go far beyond improved self-esteem, it is perhaps not surprising that individuals are attending their plastic surgeons with requests for surgical and nonsurgical options in an attempt to increase their perceived attractiveness or correct a deformity.









Increasing societal acceptance of cosmetic surgery


The specialty of plastic surgery is rooted in reconstructive surgery for congenital abnormalities and acquired injuries. Surgery for purely aesthetic reasons was incorporated into the field somewhat later. Research from the American Society for Aesthetic Plastic Surgery (ASAPS) has shown that societal acceptance of plastic surgery is increasing. The ASAPS Quick Facts consumer attitudes survey of 2010 found that 53% of women and 49% of men approve of cosmetic surgery, while 27% of married Americans and 33% of unmarried Americans would consider cosmetic surgery for themselves in the future.11 If you compare these attitudes with previous results, 20% of Americans are more favorably disposed towards cosmetic surgery now than they were 5 years ago. This increased acceptance may be related to the extensive media coverage which essentially normalizes plastic surgery. This includes celebrities openly discussing their plastic surgical procedures, as well as popular television programs such as Dr 90210 and Extreme Makeover. Unfortunately, the downside of making plastic surgery a form of mainstream entertainment is the misrepresentation of the significance, complexity, downtime, and potential complications of undergoing surgery. These issues increase the chance that the patient will present with unrealistic expectations which must be clearly addressed by the plastic surgeon at preoperative consultations.


ASAPS statistics for surgical procedures performed by its members in 2011 show that the most commonly performed plastic surgery operations are breast augmentation and liposuction (Fig. 1.1).11 Compared with the surgical statistics from 1997, there has been a significant increase in these procedures (Fig. 1.2). This is in line with the overall 72.5% increase in plastic surgical operations performed over this period. Over this same time period there has also been a significant rise in nonsurgical cosmetic procedures, such as injectables (botulinum toxin, hyaluronic acid, and so forth), laser hair removal, and skin-resurfacing techniques, which have outpaced the growth in surgical procedures, growing 355.6% since 1997. This trend also highlights the public’s acceptance of cosmetic procedures overall, and the popularity of nonsurgical procedures may indicate a pool of potential patients who will consider operative procedures in the future.
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Fig. 1.1 Top five surgical procedures in 2011 (American Society for Aesthetic Plastic Surgery 2011 data.)
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Fig. 1.2 Change in procedure numbers 1997–2011 (American Society for Aesthetic Plastic Surgery 2011 data.)




The largest age group of patients undergoing surgical and nonsurgical procedures is between 35 and 50 years of age. Interestingly, statistics show that patients in the younger age group than this (19–34 years) represent a greater proportion of patients who undergo surgical procedures (27.9%) than patients in the older group (51–64 years: 23.3%), while the older group more commonly underwent more nonsurgical procedures than the younger (Table 1.1). This may be related to the increasing societal acceptance of plastic surgery, as younger people tend to be quicker adopters of a new trend than older persons. Not surprisingly, the majority of plastic surgical and nonsurgical patients are female (Table 1.2).




Table 1.1 Age distribution of plastic surgery patients (American Society for Aesthetic Plastic Surgery 2011 data)
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Table 1.2 Sex distribution of plastic surgical patients (American Society for Aesthetic Plastic Surgery 2011 data)
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Surgeon advertising


When aesthetic plastic surgery first developed, advertising the surgeon’s services was considered distasteful and was frowned upon by most practitioners. However, as times have changed, advertising of services has become commonplace. In these authors’ opinion, advertising should be discreet, professional, and truthful. A professional, thorough website, which can be accessed by public search engines and via links from the websites of professional bodies with whom the surgeon is affiliated, is essentially a common form of advertising. Many patients say they wish to see before-and-after photos if possible, while the surgeon must of course be cognizant of maintaining patient privacy. As a minimum, the website should cover the surgeon’s personal philosophy and procedures offered, and provide contact details and a location map. Additionally, advertising in local magazines or newspapers may be appropriate. However, it is important that plastic surgery is not seen to be trying to sell a service to the patient, but instead is advertised as available and able to meet the patient’s needs and requirements with competence and care. The American Board of Plastic Surgery, the American Society of Plastic Surgeons (ASPS), and ASAPS all have ethical codes and guidelines governing advertising to which diplomats and members must adhere.












Patient motivation for cosmetic surgery


As Greer stated in 1984, “Understanding the motives, expectations, and desires of a patient seeking cosmetic surgery is at least as important as manual dexterity for achieving consistently satisfactory results.”1 The patient may seek cosmetic surgery for any number of reasons. Elucidating the patient’s motivation is a goal of your first patient encounter. The best reason for wanting plastic surgery is for self-improvement. However, there are many other potential reasons. Patients may feel that surgery will alter their life in some way, perhaps make them more outgoing, help them secure a partner, or save their marriage. The surgeon must be wary of patients with hidden agendas, as an excellent surgical outcome may still not result in a happy patient postoperatively.


During the initial consultation, the surgeon must attempt to ascertain what the patient actually wants. This may be different from what the spouse or partner or parents want. If the patient is not initiating the surgery, then beware operating on the patient. If the patient has attended the first appointment with his or her partner and the surgeon feels the partner is the driving force behind the consultation, a second appointment should be scheduled with the patient alone. It is important to ensure that it is the patient who wants the surgery and that s/he fully understands the ramifications of surgery before going ahead with any procedures.


Another potential warning sign regarding patient motivation is “doctor shopping.” While we encourage any patient to seek a second, or even third, opinion if they wish, if the surgeon is aware that the patient has seen several doctors already, this should strike a warning bell. The surgeon should inquire as to the reason for this. Perhaps the patient’s request for surgery has been declined by other surgeons with good reason. The patient’s expectations may be excessively high and unrealistic. The patient may simply be indecisive. The surgeon should be cautious about offering surgery to these patients unless there is a thorough understanding about the reasons for that patient shopping around.






The ideal patient


The ideal patient for cosmetic plastic surgery is one with whom the surgeon can develop rapport and understanding. The patient should be pleasant to the surgeon and the office staff, have effective communication skills, and be intelligent, well educated, and well informed regarding their potential treatment. They must have an identifiable deformity for correction, with realistic expectations of the outcome and a full understanding of potential complications. They should be sensible and compliant with pre- and postoperative instructions. Unfortunately, not all of our patients fit this profile!












Special patient groups






The male cosmetic surgery patient


Male patients account for nearly 9% of all cosmetic surgery in the US and men underwent nearly 145 000 cosmetic surgery operations in 2011.11 While the most common operations include lipoplasty and rhinoplasty (Fig. 1.3), men also represented 9% of all facelift (rhytidectomy) procedures in 2011.
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Fig. 1.3 Top five cosmetic surgeries for men. (American Society for Aesthetic Plastic Surgery 2011 data.)




Importantly, men are often overrepresented in the complication data for their procedures, particularly hematoma rates. This should be thoroughly discussed with patients before surgery. The reported incidence of hematoma following male rhytidectomy ranges from 8 to 13% in most series, twice as high as for females. This may be related to the greater vascularity of the male facial skin, with a higher number of microvessels to supply the hair follicles.12 Strict perioperative blood pressure control may be the most important aspect of care to reduce this rate. To this end, we routinely give males clonidine (a centrally acting, alpha2 adrenergic receptor agonist) 0.1 mg postoperatively. This helps stabilize their blood pressure and is long-acting, with a half-life of about 12 hours.









The young cosmetic surgery patient


How young is too young for plastic surgery? This is not a straightforward question and the answer usually depends on the reason for the surgery and the degree of patient deformity and concern. The number of teenage patients is small – only 2.1% of all patients undergoing plastic surgery in 2011.11 Data from the last 12 years of reporting from both the ASAPS and the ASPS show similar rates every year over the time period, ranging between 1 and 3%. Excluding otoplasty (cosmetic ear surgery), rhinoplasty is the most common surgery for teenagers overall (Fig. 1.4). While ASAPS 2011 data show that only 1.5% of all breast augmentations were performed on women 18 years of age and under, over 44% of these were performed for purely cosmetic purposes (Fig. 1.5). This is despite the fact that the US Food and Drug Administration (FDA) only approves saline-filled breast implants for cosmetic augmentation in women age 18 years and over, and silicone-filled implants for women 22 years and older. The FDA states that this restriction is placed because “breasts continue to develop through late teens and early 20s and because there is a concern that a young woman may not be mature enough to make an informed decision about the potential risks.”
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Fig. 1.4 Percentage of patients for cosmetic surgery procedures who are 18 years and younger. (American Society for Aesthetic Plastic Surgery 2011 data.)
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Fig. 1.5 Breast augmentation in women 18 years and under. *In 2011, 4830 procedures were performed on women 18 and under, less than 2% of the total number of breast augmentations. **The Food and Drug Administration recommends that cosmetic breast augmentation be restricted to women age 18 and above. (American Society for Aesthetic Plastic Surgery 2011 data.)




As the FDA implies, the greatest concern when operating on a young patient is that the teen will have unrealistic expectations from the surgery. Clearly, plastic surgeons need to assess the mental as well as the physical maturity of younger patients before undertaking any surgical procedures. The young patient must understand that the surgery itself results in a permanent change. In particular, patients must understand that there will be permanent scars and there are potential complications which will be with them for life. A thorough preoperative assessment of why the young patient wishes to have the surgery, and what difference the patient thinks it will make to her life should be undertaken. Any unrealistic expectations of the changes that the surgery may make should warn the surgeon against operating until the patient is more emotionally mature and may prompt a psychological referral instead.


In almost all of the US, individuals are considered minors and therefore unable to consent to surgery until they reach the age of 18. State legislation requires parental consent for surgery on any patient under 18 years. However, the state recognizes that the legal age of majority is arbitrary and that there are minors who are competent and others, of legal age, who are not. While this can be confusing, the fundamental basis of the legislation is to protect minors from the consequences of poor decisions. A responsible plastic surgeon also has a role to play in protecting young patients from the consequences of unnecessary surgery, even if the patient is over the age of majority. First and foremost, it is the surgeon’s job to care about the patient’s overall well-being.


Younger patients need support people during and after surgery as much, or even more, than older adults. During the preoperative assessments, make note of who attends with the patient. Is it a parent or caregiver? Or is it a boyfriend or girlfriend? While patients over 18 are not required to inform their parents of their request for surgery, it can show a level of maturity if the patient has discussed the surgery with parents and have family support before going ahead. Contrast this with young patients who do not want to tell anyone they are undergoing surgery. Who will look after them during their postoperative recovery period? Who will bring them to their follow-up visits? Who will support them if there are complications? Also, plastic surgery for cosmetic purposes is not normally covered by insurance, raising the question of how patients will pay for the primary surgery and what arrangements they can make to pay for revisions and complications. Parental and family support assists both emotionally and physically, and the plastic surgeon should be wary of operating on a young patient without an obvious support network.









Friends or family as your cosmetic surgery patient


It is a strong endorsement of your skills and reputation as a plastic surgeon when friends or family consult you and desire your surgical expertise. However, this flattery can be expensive, as family and friends often have an expectation of free or heavily discounted procedures. Not only does such discounting generate little revenue to help meet the overheads of the practice, it also takes up time in your surgical schedule that could have been spent operating profitably on another patient. It is important to have a clear policy to manage these expectations ahead of time.


If you don’t wish (or cannot afford) to discount your surgery, one strategy is to explain to the patient that you provide a professional service and therefore there will be a bill for your services. However, as the individual is an important person to you, you will endeavour to provide added value in different ways. For example, increasing your availability to see the patient outside your regular office hours, such as evenings or weekend, may be very valuable to a friend or medical colleague who works full-time. The cost of this, even if you pay a practice nurse overtime to see the patient with you, can be significantly less than discounting the surgery.


It is the practice of the senior author to discount my surgical fee for family, friends, other healthcare professionals, and office staff. However, the amount of discount that is offered will vary with the relationship. It can be embarrassing and challenging to discuss this face to face with the patient. To avoid this, I provide a letter to the patient explaining my position on this matter, which is a modified version of one which Dr. Tom Rees shared with me years ago (Fig. 1.6).
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Fig. 1.6 Example letter to friends and family regarding surgical discount.




Of course, these comments ignore the ethical issue of whether one should operate on one’s family and friends. The Code of Ethics states that physicians should not, except in emergencies or when the illness is minor, treat themselves or anyone with whom they have a relationship, such as their spouse or child. This is due to the fact that your emotional bond with the patient could compromise the quality of your care and impair your judgment. Despite this, operating on family seems to be common in our profession. If you do undertake this surgery, ensure that you can do so safely and to a high standard. If you feel that your judgment may be impaired by the relationship, do not hesitate to refer the patient to a colleague.












The initial consultation






First contact with the office


Although your website may well be the patient’s first contact with, and first impression of, your practice and you, the receptionist is usually the first person the patient will have contact with in the office. It is important that the reception staff leave a favorable first impression on the patient. Make sure that the person answering your phone calls provides friendly, efficient, personal service. The receptionist should be able to answer questions about you and your facility, as well as provide information about the services you offer. This could include approximate cost information, as many patients wish to know this before they make an appointment. If the reception staff do not know the answers to the questions asked, they should be able to put potential patients through to someone who can answer them, possibly your patient coordinator, administrative assistant, or nurse.


It is useful to have the reception staff inquire how the patient found out about you. They may have been referred from friends or family, have found you on an internet search, or seen your advertising. This information should be recorded and you should assess it regularly, to see whether your advertising dollar has been usefully spent.


When making the patient an appointment to see you, ensure that the receptionist checks how the patient prefers to be contacted. Some patients may not be happy to receive calls at their place of work, or at home, or they may not want you to leave messages for them if they do not have a private voice mailbox. This information is especially important as new patient management systems are integrated into more and more practices. These can automatically contact the patient for you, to remind them of their appointment times or request feedback on their visit. If the preferred method of contact is not clearly indicated in the patient’s paper or electronic record, breaches of the patient’s privacy can occur.


Once an appointment time has been made for the patient, an information pack is sent out from the office, although all the information may alternatively be available on a practice website. This includes information regarding the surgeon and the practice, including its location, a map, and parking instructions. A health questionnaire is included, which the patient is requested to complete and bring along to the appointment (Fig. 1.7). The pack can also be personalized to include a brochure on the procedure that the patient is considering. While all of this information is likely to be on your website, not all patients are computer-literate and printed material can be brought along at the time of the appointment to assist with directions.
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Fig. 1.7 (A,B) Examples of preconsultation medical questionnaires.











Nurse assessment


In the senior author’s practice, the first person to see and assess the patient is my nurse. The patient is brought into a private consultation room and the nurse goes over the preassessment forms with the patient. This includes checking that the health questionnaire forms are accurately completed and that any allergies are correctly recorded, and confirming the reason for today’s appointment. Depending on the patient and the likely surgery, sometimes the nurse will spend time looking through pre- and postoperative photographs with the patient. At the end of this time, the nurse leaves the information for me to read over before I see the patient. The nurse can also provide valuable feedback on the patient. It is helpful to be warned about any potential issues with the patient before entering the room yourself. Also, some patients can be polite and sociable to the surgeon but rude to the other staff members, so it is always useful to be aware of the nurse’s first impression of the patient, along with your own.









Surgeon’s assessment


After reviewing the information, I then introduce myself and ask the patient what I can do for the patient. I spend between 15 and 30 minutes with the patient. Initially we will discuss the patient’s goals and aims from surgery. This time helps me assess the patient and whether his or her expectations are reasonable, and whether I can meet them. It also develops rapport with the patient much more effectively than beginning the consultation with closed questions. Then I will review all the health information with the patient, including personal history of smoking and deep-vein thrombosis, as well as adding any pertinent procedure-specific questions. After reviewing the history, we return to the reason for the consultation.


Throughout the appointment, I am assessing the patient by appearance, grooming, manner, body language, and enthusiasm for any surgery. I want to know whether the patient is a realistic person with reasonable expectations. Do I think that I can achieve these goals? Do I like the patient? If we have a complication, will I be happy to see the patient regularly in my clinic and will I be able to support him or her throughout the issue? I am sure that the patient will be making similar judgments about me, so I strive to be attentive, to maintain eye contact rather than looking at the notes, and to be friendly and caring in my demeanor. I always provide feedback at the end of the consultation regarding whether I think the patient is a suitable candidate for the procedure or not.









Photography


Formal, standardized photographs are taken of the patient at the first appointment. These must be suitably consented and the intended use of the images should be clear to the patient on a signed consent form (Fig. 1.8). The consent could allow display of the images for the patient’s record only, for teaching purposes, for publications, website use, or to show other patients. I have a separate consent form for any patient who consents to the use of photographs on the website, to ensure complete understanding of this process and avoid any unwanted legal issues.
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Fig. 1.8 Example photographic consent form.




My practice has a professional photographer who takes images and also provides digitally altered images to predict the postoperative appearance. This is particularly helpful for rhytidectomy and rhinoplasty procedures. Often rhinoplasty patients will be offered more than one postoperative option, so that they can see how their nose might look if set further back, or with more hump reduction. This is helpful to ensure that both you and the patient have similar goals in mind for the surgery. However, it is important to make it clear to the patient that these photographs do not guarantee the outcome.









Patient coordinator


After seeing me and having photographs taken, the patient then sees my patient coordinator. While I do not pressure the patient to make any decisions at the first appointment, the issue of fees and the waiting time for scheduling are covered. If an overnight stay is being considered, the patient is shown photographs of the overnight suites, or tours the facilities if there are empty rooms available for viewing. The coordinator will also go over the surgery, complications, and recovery time with the patient again. The coordinator then becomes the liaison person for the patient, to answer questions and schedule surgery or further appointments.









After the appointment


The patient is always given written material to take home regarding the procedure and the facility. Once the patient has left, I dictate a letter to the patient at the same time as my clinical note. This letter reiterates our discussions and the potential surgical plan (Fig. 1.9). I routinely request that the patient comes back for a second appointment at no charge, prior to scheduling surgery.
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Fig. 1.9 Example of a generic follow-up letter after consultation.














Second and subsequent consultations


A second appointment allows me the opportunity of answering any further questions and reviewing my surgical plan with the patient. It also provides another chance to go over the limitations of each procedure, the scars, and potential complications for a second time. We also discuss the possibility of revisional surgery being required, and the financial implications of this. I often give my patients some “homework” for this second visit: I request that my facial aesthetic patients bring in a photograph of themselves from about 15–20 years previously, that rhinoplasty patients bring in pictures from magazines of noses that they like, and breast augmentation patients bring in any pictures they find that they like, and so forth. These help me visualize what I am trying to achieve with the surgery, and ensure that the patient and I have similar goals.


If surgery is going to go ahead, it is usually booked by the end of the second appointment. Courtiss writes of a “three strikes” rule – this means to beware the patient who requests three or more preoperative appointments with you.13 This can be a red flag for indecisiveness or uncertainty, which indicates that this is not the ideal patient for you to operate on.









Saying “no” to a potential patient


Saying “no” to a patient can be difficult but is sometimes necessary. You should heed your intuition and be cautious. If you have concerns, do not offer the patient surgery. After all, plastic surgery is truly elective surgery, so do not undertake it if you feel that it is not in the patient’s best interest.






When to say “no”


The surgeon may consider the patient unsuitable for a number of reasons. According to Gorney and Martello, the patient may be either anatomically or psychologically unsuitable for the procedure.14 From an anatomic viewpoint, the feature that the patient wishes to have altered must be visible to the surgeon and able to be corrected. Some patients perceive with a significant degree of concern a deformity that the surgeon may consider to be minor or trivial. The ideal patient fits around the diagonal of Gorney’s patient selection graph (Fig. 1.10).14,15
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Fig. 1.10 Gorney’s patient selection guide.




However, studies on patients requesting rhinoplasty have failed to demonstrate a significant correlation between the extent of the deformity and the degree of psychological disturbance the deformity causes the patient.16 This implies that, just because the surgeon feels that the deformity is only minor, the significance to the patient and therefore the likelihood of improving the patient’s self-esteem following corrective surgery is not necessarily also minor.


Reasons for declining to operate on a patient include:




• You (or your staff) don’t like the patient.


• You don’t think the patient likes you.


• The patient is unreasonably demanding or has unrealistically high expectations.


• You believe the patient has a psychological problem such as body dysmorphic disorder (BDD).


• You feel that the patient has emotional instability and would not cope with the surgery.





BDD is covered in detail elsewhere in this textbook (vol. I, ch. 3), but it is suitable to discuss it briefly here as it is particularly relevant to patient selection. BDD is considered by the Diagnostic and Statistical Manual of Mental Disorders, fourth edition,17 as a somatoform disorder defined by preoccupation with an imaginary defect in appearance. If a physical anomaly is present, the patient’s concern is markedly excessive. To qualify as BDD the condition must be severe enough to impair the patient’s social or other functioning. The incidence in the general population is unknown but is thought to be between 0.5% and 2%. Reported rates among people seeking cosmetic surgery are thought to be much higher, with studies suggesting that BDD occurs in anything from 7% to 15% of patients.18,19 The most common symptom seen by the plastic surgeon during consultation is excessive concern or distress over a minor imperfection, manifested by spending a long time describing the defect in great detail.18 The patient may appear to have a depressed mood and speak in a monotone. He or she may also show dissatisfaction with previous surgical procedures, or request repeated surgery. Other, less common features which may be apparent in the plastic surgeon’s office include camouflaging and skin picking.


As the diagnosis of BDD requires the patient to have impaired functioning because of the defect, it is important that the plastic surgeon specifically asks the patient what effect that defect has on social or daily functioning. The importance of identifying these patients in your practice before operating on them cannot be overstated, as surgery may exacerbate the problem.20 If surgery is performed, more than 75% will report dissatisfaction with the outcomes, and this can potentially produce a malpractice lawsuit or even violence towards the operating surgeon. Performing surgery on these patients has also been shown to lead to anything from never-ending requests for more surgery to psychosis and suicidal ideation. Unfortunately, plastic surgeons do not always identify these patients in advance. Sarwer published the results of a survey of ASAPS members in 2002, in which most respondents (84%) indicated that they had operated on a patient whom they initially believed was a suitable candidate for surgery, only to discover postoperatively that the patient suffered from BDD.21 Of these, 43% indicated that the patient seemed to be more preoccupied with the defect after surgery than they had been before, while another 39% reported that the patient was less preoccupied with the initial defect but was now focused on a different perceived defect. Most concerningly, 40% of respondents indicated that a patient with BDD had threatened them, either legally or physically, or both. Given these risks, it is probably sensible to consider BDD to be a contraindication to plastic surgery. Referral for psychiatric consultation and treatment would be appropriate prior to reconsidering the idea of plastic surgery.1,18


If you are concerned about a patient’s ability to cope with surgery emotionally, Sykes suggests trying less invasive procedures first.22 For example, if the patient presents for facial rejuvenation, if it is appropriate you could trial temporary treatments such as toxins or fillers to see how well the patient tolerates these. If the patient copes well, attends regularly for follow-up, and behaves in a reasonable fashion afterward, this can help to reassure the surgeon that the patient may cope with the surgery. Similarly, poor posttreatment behavior can help unmask a difficult patient before you make the mistake of operating on this person.









How to say “no”


Once you have decided not to operate on the patient, you must be clear and honest about this. Do not be ambivalent in your wording, leaving the patient hope that you might change your mind. Do not blame the patient but instead if necessary take the blame yourself. Phrases such as, “I am not prepared to operate on you because I don’t think I can achieve the result you are looking for,” are most suitable.












Saying “yes”: what is involved?






Managing surgical expectations


Assuming that you understand the patient’s goals and desires and feel that you are able to meet them, surgery can be scheduled. Managing the patient’s expectations requires full patient education. Patients should be given a clear indication of the risk-to-benefit ratio for the surgery, as well as information covering the likely time course for the operation and recovery. I tell my patients to, “Forget the word cosmetic, remember the word surgery,” and that all surgery carries risk. It is helpful to show photographs of other patients at different time points following similar surgery, to provide them with an idea of what they might expect. This can be particularly relevant before procedures such as chemical peels, which can be associated with significant short-term postoperative morbidity that the patient must accept before going ahead with the procedure. I provide all my patients with written information about the procedure, as well as postoperative care instructions. They are encouraged to contact me or my patient coordinator if they have any further questions before their operation.









Managing financial expectations


Prior to any surgery going ahead, the patient receives clear documentation of all the costs involved from my patient coordinator. We make it clear that insurance coverage is unlikely for most cosmetic procedures, and that they will be responsible for the bill themselves. My practice has a policy of this bill being paid in full 14 days prior to their operation. This preoperative financial discussion also includes clear knowledge of who pays for the treatment of any complications or necessary revisions. It is also made quite clear to the patient that the bill is an estimate only. While I do not alter my surgical fee if the operation runs longer than expected, patients will be responsible for any additional operating room or anesthesia charges. While some practices offer referrals to financial lending institutes to arrange loans to pay for surgery, this is not my practice and I consider it a (relative) contraindication to perform elective plastic surgery on a patient who struggles to afford it or takes a loan to pay the bill.









Informed consent


Informed consent is a process, not a piece of paper. I clearly explain the general and specific risks in terms that the patient can understand, and I do not downplay the likely downtime postoperatively. The risks are reiterated by my surgical coordinator and by myself at the patient’s second consultation. Each procedure has a specific indepth consent form (Fig. 1.11). The patient is required to read and initial each page and sign on the last page. This includes the policy on paying for revisions, which must also be read and initialled, as has been suggested in the literature.23
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Fig. 1.11 Example surgery consent form.




You may wish to consider adding into your consent a restriction on the patient’s ability to post information regarding you or their procedure on the internet without your written permission. While this is not my current practice, with the rapid increase in blog sites and social media, one unhappy or vindictive patient can do untold damage to your reputation with postings on the internet, reaching far more people than word of mouth alone. Legally, it can be difficult, if not impossible, to redress this situation or remove damaging posts unless you have a signed restriction, as above.









Preoperative regime for the patient


Preoperatively, I make it clear to my patients, both verbally and in the consent forms, that they must stop smoking (not just cut down) prior to their surgery. I also request that they cut down on any alcohol in the immediate preoperative period. Depending on the procedure, my nurse will discuss a skin care regime, such as starting retinoids in the preoperative period as appropriate. All my facial aesthetic patients are started on arnica and bromelain 1 week preoperatively to decrease their bruising. All patients are given a complete list of medications to avoid in the 2 weeks prior to their surgery, including aspirin, vitamin E, and analgesics containing nonsteroidal anti-inflammatories such as ibuprofen (Fig. 1.12). They are also asked to stop any herbal remedies or dietary supplements.
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Fig. 1.12 Example list of medication patient is told to avoid preoperatively.











Anesthesia consultation


As all cosmetic surgery is elective, in the interests of patient safety all patients are required to have clearance from their internist prior to surgery. They also meet with one of our anesthesiologists for a preoperative check-up and discussion of anesthesia care (Fig. 1.13). Further investigations are ordered by the internist or anesthesiologist as required, and surgery is deferred if necessary until clearance has been received. These visits ensure that the patient is a suitable candidate for surgery, as well as confirming the patient’s suitability for treatment in our office-based, credentialed operating suites. It also allows patients the opportunity to become familiar with the anesthesia plan and facilities prior to their operation. This familiarity helps avoid delays and alleviates anxiety on the day of surgery.
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Fig. 1.13 Example presurgery anesthesia evaluation form.














Postoperative follow-up


Following surgery, the patient may be discharged home from the recovery room or stay overnight in a private suite. Occasionally we arrange for the patient to stay at a hotel with an overnight nurse. Patients who stay overnight are reviewed in the evening by myself or a colleague and cared for overnight by qualified nursing staff. The following morning I check the patient, answer any questions, and arrange discharge. Drains may be removed prior to leaving or at a postoperative follow-up visit as suitable. All patients are given a prescription for analgesic medications and instructions on what to look out for in terms of complications (Fig. 1.14). Contact details are provided prior to leaving. These calls come through to the office during working hours. After hours, an answering service takes and forwards any calls to the surgeon. If patients go home from the recovery room, they are called that evening and the next morning by myself or my nursing staff, to check on them and answer any questions. They are always given an appointment time and date for a follow-up visit prior to leaving the office.
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Fig. 1.14 Example discharge advice form.








Follow-up consultations


My practice has a separate internal waiting room for facial surgery patients so they do not have to spend time in the main waiting room with preoperative patients. As a matter of courtesy I always endeavor to see my patients as promptly as possible. I sit with them in the consultation room, focusing on the patient, not the clinical records, asking after recovery, comfort levels, and so forth. Then I take down the dressings and examine the wounds. I discuss progress and at this stage the patient has an opportunity to ask questions. Often the patient brings in a list of questions, and I take time to go over all these concerns.


During the first 1–2 postoperative weeks, when the swelling and bruising are maximal, the patient may have doubts about the wisdom of the surgery. After all, patients usually look worse, not better, during this period! Therefore I support them through this time by seeing them often, sometimes twice a week or more if necessary, and then space out their follow-up appointments over time. Postoperative photographs are always taken for the records. I encourage patients to continue to consult with me regularly until we can see the final outcome, perhaps 6 months to a year. Once patients have completely recovered and settled from their surgery, I offer them follow-up appointments for as long as they want to see me, usually on an annual basis.












The unsatisfactory outcome


In an ideal world, both the patient and the surgeon are happy with the results. Three unsatisfactory outcomes are possible:




1. The patient is happy, the surgeon is unhappy.


2. Both the patient and the surgeon are unhappy.


3. The patient is unhappy, the surgeon is happy.









The patient is happy


If the patient is happy, then no further treatment is indicated, even if the surgeon feels that this was far from his or her best result. A happy postoperative patient whose expectations have been met is the goal of plastic surgery. However, under these circumstances, the surgeon should suggest further follow-up to review the patient in the future, in case the patient changes his or her mind about the suitability of the outcome.









Both the patient and the surgeon are unhappy


When the outcome is unsatisfactory, you must put personal feelings aside, difficult as it may be. Do not take complications or poor outcomes personally. Accept that unhappy patients following surgery happen to everyone who practices plastic surgery.23 Under these circumstances, further surgery is likely. During your postoperative consultations, reassure patients that you understand their dissatisfaction, that you can see what they are concerned about, that you are not happy with it either, and that you will do your utmost to fix it for them. If a complication has occurred, be upfront with the patient and explain what happened. In private, undertake an honest self-appraisal of your operative technique in your primary surgery and attempt to ascertain what produced the unsatisfactory outcome. Ask yourself, “What went wrong?” and “How will I prevent this happening again?” Next, ask yourself whether you are able to fix the problem. If you do not feel comfortable with operating again, consider referring the patient for a second opinion or to a subspecialist plastic surgeon if appropriate. The cost of further surgery should also be discussed. This conversation is easier if it has been covered preoperatively. My practice has a policy of providing free revisional surgery. Your policy may be different, but in general you should waive your surgical fee, though the patient may be liable for any facility and anesthetic fee. If you are sending the patient for a second opinion, expect to cover (or at least contribute to) the other surgeon’s fee yourself. Above all, provide patients with a clear explanation of the management plan and ensure that their concerns have been addressed.









The patient is unhappy but the surgeon is happy


This is a very bad outcome as it usually indicates a breakdown in communication between the surgeon and the patient, or poor patient selection. First, assess what went wrong. Did you have similar goals initially? Does the patient have a psychological disturbance such as BDD that you did not discover during your preoperative evaluation? Most importantly, can you see and appreciate what the patient is unhappy about? If you cannot, then you will never be able to fix it, or make the patient happy. If you can see the deformity or defect that the patient is unhappy with, further surgery may be indicated. Otherwise, it may be appropriate to refer the patient for a second opinion, to a specialist colleague, or even to a psychiatrist for further assessment.












Managing the unhappy patient


Managing the dissatisfied patient is challenging and time-consuming. It requires patience and tact on the part of the plastic surgeon. Most patient dissatisfaction is based on failure of communications and poor patient selection, rather than technical errors.24 Obviously, improving your patient evaluation and selection skills can help limit the number of unhappy patients you deal with. However, when unhappiness occurs, underlying the dissatisfaction is normally a breakdown in rapport between the patient and surgeon.14 This means that effective communication is the key in managing these patients. Spend time listening with empathy and compassion to patients’ concerns. Try to elicit the specific reason(s) for the dissatisfaction and make sure that their issues are heard, accepted, and understood.25






Managing a colleague’s unhappy patient


The unhappy patient could be your own or a colleague’s. It is important never to criticize your colleagues on a personal or professional basis, or to criticize what took place during the previous surgery. The patient should be managed as any new patient to your practice would be, with a full history and physical evaluation. Almost always, I can explain to the patient what I find, say that I’ve seen it before, and explain how it can be revised. Sometimes the patient simply requires a second opinion, in which case I encourage the patient to return to the primary surgeon if they still have a rapport. If the patient insists that s/he will not return to the primary surgeon, then I will discuss the cost of the surgery. As the primary surgery was not with me, any revisional surgery will cost the patient the full fee. I explain that the patient will likely receive a lesser fee if s/he returns to the primary surgeon. If the patient wants to schedule surgery with me, I make every effort to contact the primary surgeon for information and receive old notes (including preoperative photographs) if possible. Bear in mind that you cannot contact the other surgeon or discuss the patient’s care with anyone without the patient’s consent.









Managing your own unhappy patient


As mentioned above, the key to improving patient satisfaction is improved communication. When a patient is unhappy or has an unsatisfactory result, I see the patient more frequently in my clinic (even though the staff and I might want to see the patient less!). I attempt to provide emotional support and reassurance to the patient. If it is appropriate to the situation, I will express regret that the outcome was not what the patient wished. Throughout these visits, any possible consultation fees are waived. It is helpful to have other staff (for example, your most senior nurse) attend all the consultations with you and develop a rapport with the patient if possible. The patient may tell the nurse information that he or she would not tell you, and if the relationship between you and the patient breaks down, the nurse can be helpful in relaying information to the patient. For similar reasons, the patient should be encouraged to bring a friend or family member along to the consultations.


For everyone’s safety and to avoid later confusion, ensure that you document all visits and discussions clearly in the patient record. It can be helpful to send the patient a letter at the end of each consultation summarizing any discussions that were held and any decisions that were made.












Conclusion


Patient selection in plastic surgery is challenging. Patient evaluation can be difficult to teach during residency and unfortunately is often learnt through trial and error while in practice. Your ability to recognize patients who are unsuitable for surgery physically, or who may not cope emotionally with the surgery, is an integral part of running a successful practice. Time spent with patients preoperatively, ensuring that they understand the potential benefits, risks, and complications, pays dividends postoperatively as their expectations are more likely to be met. As plastic surgeons, our prime responsibility is to the safety of our patients, as well as their comfort and satisfaction. I will not undertake surgery that I do not feel is in the best interest of my patients. Focusing on the welfare of the patient, utilizing good communication skills, and carrying out a thorough evaluation of the patient preoperatively can prevent postoperative dissatisfaction.










Fig. 1.6 Example letter to friends and family regarding surgical discount.


Fig. 1.7 (A,B) Examples of preconsultation medical questionnaires.


Fig. 1.8 Example photographic consent form.


Fig. 1.9 Example of a generic follow-up letter after consultation.


Fig. 1.11 Example surgery consent form.


Fig. 1.12 Example list of medication patient is told to avoid preoperatively.


Fig. 1.13 Example presurgery anesthesia evaluation form.


Fig. 1.14 Example discharge advice form.
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Determining skin type






Fitzpatrick skin phototype


Dr. Thomas B Fitzpatrick first introduced his approach to categorizing skin type, now known as the Fitzpatrick skin phototype (SPT) system, in 1975 in order to evaluate a patient’s response to ultraviolet (UV) exposure in preparation for treating psoriasis with light.1 In this system, patients are assigned a skin type based on their reported ability to tan or burn. A minimum erythema dose (MED) is identified for each skin type, which the practitioner then uses as a guide for selecting doses of UV therapy for various skin conditions. Of note, this skin-typing system has evolved into a method for characterizing a patient’s skin color. Currently, dermatologists may assign an SPT to a patient based on a clinical assessment of skin color and not necessarily after questions regarding the patient’s history of sun tanning or burning (Table 2.1). The Fitzpatrick SPT system originally included skin types I–IV and categorized only white skin. Naturally dark pigmented skin is typically labeled as SPT IV–VI. When category V was first added, it was used to describe all skin of color (brown or dark-brown skin). The SPT VI designation was later added to classify further skin of color.2 The correct use of the Fitzpatrick SPT is not an indicator of a patient’s ethnicity or interpretation of an individual’s skin color and complexion, but a measure of the skin’s potential to burn or to tan.


Table 2.1 The Fitzpatrick skin phototypes






	Skin type

	Typical features/appearance

	Reaction to sun exposure/tanning tendency






	Type I

	Very fair/pale skin; blond or red hair; light-colored eyes; freckles common

	Always burns, never tans






	Type II

	Fair-skinned; light eyes; light hair

	Burns easily, occasionally tans






	Type III

	Medium/darker white/fair skin; eye and hair color vary

	Sometimes burns, gradually tans






	Type IV

	Mediterranean Caucasian skin (olive to light brown); medium to heavily pigmented

	Burns minimally, tans easily






	Type V

	Middle Eastern skin; rarely sun-sensitive

	Rarely burns, tans always






	Type VI

	Dark brown/black skin, rarely sun-sensitive

	Never burns, always tans darkly







Although the Fitzpatrick SPT is widely accepted and used in dermatology, the system does not fully address certain issues related to individuals with darker skin types. For instance, some authors have questioned the potential to predict a patient’s MED based on reported ability to tan and burn. In fact, a poor correlation was observed between SPT, as obtained by self-reported tanning history, and MED in a study involving white patients. This study did reveal a better correlation between MED and skin complexion traits such as eye and hair color, freckling tendency, and number of moles.3 A poor correlation between SPT, based on self-reported tanning history, and MED has also been found in various studies in Asian and Arab skin.4–7 The authors of these studies have suggested that the SPT system is not applicable to nonwhite patients or the full range of ethnic backgrounds.


Another issue with the SPT system pertains to the correlation of visually assessed skin color with MED. Many dermatologists assign a Fitzpatrick SPT to a patient based on a clinical assessment of skin color, and rarely question a patient on skin-tanning history. Further, some authors have contended that SPT (as determined by observed skin color) does not correlate with the MED in ethnic skin. Specifically, they have suggested that, in skin of color, the constitutive pigment does not correlate with MED, as implied by the current conventional application of SPT.8


For example, patients of African descent are typically labeled as having Fitzpatrick SPT V (brown) or VI (dark brown). However, it has been discovered through questioning that some of these patients have reported that they do frequently burn. If categorized based on self-reported tanning history, a subset of such patients likely would be classified as having SPT III or IV. In a study that compared skin pigmentation as measured by diffuse reflectance spectroscopy of MEDs, investigators found that epidermal pigmentation was not an accurate predictor of skin sensitivity to UVB radiation.9 These data illustrate some of the limitations of the SPT, which was originally designed to assess lighter skin types. Although the Fitzpatrick SPT remains in wide use, several other systems have been created in an attempt to depict skin type more accurately.









Baumann skin-typing system


The author has developed the Baumann skin-typing system (BSTS) in order to recognize a wider range of cutaneous variables. Four skin parameters are assessed: (1) oily versus dry; (2) sensitive versus resistant; (3) pigmented versus nonpigmented; and (4) wrinkled versus tight (unwrinkled). These four spectra are not mutually exclusive; therefore, assessing the skin using all four parameters yields 16 potential skin-type permutations (Table 2.2).




Table 2.2 The Baumann skin-typing system


[image: image]




The BSTS provides specific guidance to identify the most suitable skin products for individuals, and also to help standardize the discussion of skin care science. The BST is easily determined by a scientifically validated questionnaire known as the Baumann skin type indicator (BSTI), which is used to identify baseline skin type10 (questionnaire available at no charge at www.skintypesolutions.com). Doctors and aestheticians can use this information to help identify the products and procedures most suitable for their patients. The remainder of this chapter will discuss skin care science following the format of the BSTS.


Dry skin, or xerosis, is characterized by an impaired barrier, lack of natural moisturizing factor (NMF), or reduced sebum production. Conversely, oily skin is characterized by elevated sebum production. In the BSTS, a higher score indicates increased sebum production, while a low score corresponds to diminished skin hydration. A person with a BSTI score in the middle of this parameter is considered to have “normal” skin. It is possible for a person to vacillate between oily and dry skin with climate change. These skin types are known as “combination.”


Characterized by inflammation, sensitive skin manifests as acne, rosacea, burning and stinging sensations, or skin rashes. Higher scores in the “S” portion of the BSTI suggest a greater likelihood that the patient exhibits several types of sensitive skin. For instance, a patient who has symptoms of burning and stinging as well as rosacea would have a higher “S” score than a patient with rosacea only. A robust stratum corneum (SC) is typical of someone with resistant skin, which protects the skin from allergens, other environmental irritants, and water loss. Erythema and acne are rare in people with resistant skin. Stronger skin care products and in-office procedures such as chemical peels can be more safely used on patients with resistant skin than on those with sensitive skin.


The pigmented/nonpigmented parameter refers to neither skin color nor ethnicity. Rather, this designation focuses on the propensity for skin to develop hyperpigmentation under certain stresses. Examples include a history of solar lentigines, melasma, and freckles. In this system, individuals with darker skin types are more likely to be categorized as having the pigmented skin type, while individuals with light skin who do not tan easily are often categorized as the nonpigmented skin type. Knowing a patient’s “P” score can alert the physician to a patient’s pigmentary changes and provides helpful data for the practitioner to consider when adjusting chemical peel strengths and laser settings to prevent the development of postinflammatory hyperpigmentation.


A discussion of the fourth “wrinkled” parameter is subsumed within the following discussion on skin aging.












Skin aging


The manifestation of cutaneous aging is a result of the complex interplay between intrinsic and extrinsic factors. Intrinsic aging is attributed to individual heredity and the natural effects of the passage of time and, as such, is considered inevitable and beyond voluntary control. Extrinsic aging occurs as the result of exogenous insults, such as exposure to UV radiation, cigarette smoke, other pollution, as well as poor nutrition, and, by definition, can be avoided. Premature skin aging is evidence of extrinsic aging. In fact, 80% of facial aging is attributed to solar exposure alone.11


At a cellular level, UV exposure leads to skin damage through numerous mechanisms, including sunburn cell formation, thymine dimer development, collagenase production, and engendering an inflammatory response. These lead to photoaging, photocarcinogenesis, and photoimmunosuppression.12 Interestingly, a recent paper suggests that the photoaging and melanogenesis provoked by UV exposure are linked to telomere-based DNA damage signaling that may represent a cancer avoidance protective response.13 Telomeres, specialized chromosomal components, shorten with age; telomeric loss or erosion has thus become an important measure of cellular aging, a veritable internal aging clock.14 The enzyme telomerase, which stabilizes or lengthens telomeres, is expressed in about 90% of all tumors but absent in many somatic tissues.15 One of the few regenerative tissues to express telomerase, however, is the epidermis.16 Telomerase is believed to act against excessive telomere loss in human epidermis throughout the lifelong regeneration process.17 Interestingly, exposure to UV radiation, due to its deleterious effect on DNA and its acceleration of telomere shortening, can be characterized as influential in intrinsic as well as extrinsic aging. Signaling through p53 after telomere disruption is also typically observed in skin aging and photodamage.18 Currently, there are no skin care products available that target telomerase.


At the macroscopic level, the development of rhytides, caused by alterations in the dermal layer of skin, is the most prominent manifestation of cutaneous aging. Because few skin care product ingredients can sufficiently penetrate the dermis to ameliorate deep wrinkles, the prevention of rhytides is the focus of dermatologic antiaging skin care.19 Specifically, dermatologists aim to slow the degradation of or replenish the three main dermal constituents (collagen, elastin, and hyaluronic acid), all of which are known to decline with age. Reducing inflammation is key here, as inflammation can contribute to the breakdown of these structural components of the skin. Skin inflammation itself can result from the formation of free radicals, which can act directly on growth factor and cytokine receptors in keratinocytes and dermal cells.


While the exact mechanisms of growth factors and cytokines in skin aging have not been fully understood, it has been established that they function together in a complex interplay involving several types of growth factors and cytokines.20 Better understood, however, is the influence of free radicals on the aging process. The activation of the mitogen-activated protein kinase pathways induced by free radicals has been shown to result in collagenase synthesis, paving the way for collagen degradation.21 Using antioxidants to inhibit this pathway is believed to prevent photoaging by thwarting collagenase production. In a study on human skin, Kang et al. demonstrated that pretreatment with the antioxidants genistein and N-acetyl cysteine hindered the UV induction of the cJun-driven enzyme collagenase.22 Vitamins C and E, ferulic acid, coenzyme Q10, green tea, pycnogenol, silymarin, and idebenone are among the various antioxidants featured in multiple skin care products.









Dry skin


The relative lack of moisture in the SC is indicative of xerosis, or dry skin, which is characterized by cracks and fissures when the level of water, the primary plasticizer of the skin, is low.23 Water content in the SC must be at least 10% in order for the skin to appear and feel normal.24 The elevation in transepidermal water loss (TEWL) that progresses to xerosis occurs when a defect in the permeability barrier permits the loss of excess water to the atmosphere. The etiology of the barrier perturbation itself is generally multifactorial and includes variables such as harsh detergents, acetone, and other contactants, as well as frequent bathing (Box 2.1).





Box 2.1


Exogenous factors that can lead to dry skin







• Hot water


• Detergents


• Friction from clothing


• Frequent air travel


• Pollution


• Other chemicals


• Air conditioning








Dry skin can also be engendered by changes in the epidermal lipid component of the skin. The incidence of dry skin is suspected by some dermatologists to have increased in recent years, a phenomenon that has been attributed to increased bathing and showering using hot water, foaming cleansers, fragranced bubble baths, and bath salts, all of which can denude the skin of lipids, thus impairing barrier function. In fact, soap, detergents, and hard water all have the capacity to wash off the healthy and normal barrier of the skin.


Underlying disease is not the root cause of the majority of dry-skin complaints. Most patients simply lack the ability to cope with environmental elements that adversely affect the water-binding capacity of the SC (see Box 2.1 for environmental factors that can cause dry skin). Dry skin is more likely to occur during the fall and winter months due to lower humidity as well as excessive bathing in hot water. The condition also increases with age, as skin tends to become less oily. Indeed, xerosis has been referred to as “winter itch” because it is at its worst during that season. The areas of the body most often affected are those with comparatively few sebaceous glands, such as the arms, legs, and torso.






Clinical signs


Initial clinical signs of xerosis include a dull gray-white color and increased topographical skin markings.25 With increased dryness, TEWL spurs a degradation in the cohesiveness between the corneocytes, while resulting in an abnormal retention of desmosomes. The loss of cohesiveness in entire sheets of corneocytes manifests in scaling, flaking, and an overall rough cutaneous texture. The resultant appearance of the skin is dull because a rough surface is less able to refract light than a smooth surface. The skin is then less pliable with stretching and bending; diminished elasticity can then yield visible cracks and fissures.









Basic skin care formulations


Xerotic symptoms can be treated by increasing the hydration state of the SC with occlusive or humectant ingredients and by smoothing the rough surface with an emollient. Moisturizers are designed to increase cutaneous hydration. Most moisturizers are oil-in-water emulsions, such as creams and lotions, or water-in-oil emulsions such as hand creams. While moisturizers are intended to enhance the hydration state of the SC, moisturizing ingredients operate in discrete ways. Occlusives coat the SC and retard TEWL; humectants draw water from the atmosphere as well as the underlying epidermis, thus hydrating the skin; and emollients soften and smooth the skin. Practitioners should understand the distinct categories of moisturizing ingredients and how various individual and combination products work. Toners were invented to remove the soap scum of cleansers. Modern cleansers do not leave this film in most cases (and when they do, it is disastrous) so toners are not really necessary in a skin care line. Cleansing agents are used by people of all skin types. Brief primers on cleansing agents and moisturizing agents follow.






Cleansers


Surfactants are the main active ingredients in cleanser products. They regulate the degree of mildness or irritancy of a formulation. Most surfactants in cleansers are anionic, because of their ideal foam and lather qualities.






Bar surfactants


Soap (alkyl carboxylate), the primary surfactant in most cleansing bars, is usually produced by saponification, involving a reaction of a triglyceride oil/fat with an alkali. Vegetable oils (e.g., palm oil, palm oil derivatives, rice bran oil, ground nut oil, and castor oil combined with coconut oil or palm kernel oil) are typical.26 Nonvegetable ingredients in soap typically come from animal fat (e.g., tallow). Despite their effectiveness as cleansers, soaps can irritate the skin, causing erythema, xerosis, and pruritus, especially in cold weather.27 Newer classes of soaps (i.e., superfatted soaps, transparent soaps, and combination bars) have been developed to provoke less irritancy.






Superfatted soaps


Superfatting is intended to enhance the mildness, moisturization, lather, mush value, and wear rate of a soap.28–30 This is achieved through incomplete saponification (neutralization) by leaving unreacted fatty acids or oils in the soap or by adding fatty alcohols, fatty acids, or esters during production.









Transparent soaps


Manufacturing with a high level of humectants intended to solubilize the soap renders a transparent, clear appearance. Transparent soaps contain high levels of active soap and an alkaline pH, qualities that typically cause irritancy. These products are usually mild, however, due to the presence of the humectant glycerin and low levels of fatty acids.31









Combination bars


Combination bars (combars) combine natural soaps with milder synthetic surfactants. The pH of these products is in the high range (9.0–9.5), but the synthetic surfactants seem to inhibit irritancy, leaving these products less likely to cause irritation as compared to average soaps.32









Synthetic detergent bars


Unlike soaps, synthetic detergent bars (syndet bars) are created through esterification, ethoxylation, and sulfonation of oils, fats, or petroleum products, and are formulated in the neutral-pH range. Alkyl glyceryl ether sulfonate, alpha olefin sulfonates, betaines, sulfosuccinates, sodium cocoyl monoglyceride sulfate, and sodium cocoyl isethionate are among the synthetic surfactants used in such bars.33 The most commonly used synthetic surfactant is sodium cocoyl isethionate, which confers mildness on these products.












Liquid surfactants


Anionic and amphoteric surfactants are often combined in liquid cleansers. Soaps (salts of fatty acids) and synthetic surfactants such as alkyl ether sulfate, alkyl acyl isethionates, alkyl phosphates, alkyl sulfosuccinates, and alkyl sulfonates are the anionic surfactants regularly used in these products. The common amphoteric or zwitterionic surfactants used are cocoamido propyl betaine and cocoamphoacetate. Nonionic surfactants (e.g., alkyl polyglucoside) and amino acid-based surfactants (e.g., acyl glycinates, alkyl glutamates, and sarcosinates) are increasingly used as the main surfactants in liquid cleansers because they enhance mildness. Most liquid cleansers have a pH in the neutral to acidic range; however, the products that contain soap (alkyl carboxylate) as the chief active ingredient usually have an alkaline pH (Box 2.2).





Box 2.2







• For patients with dry skin, suggest a nonfoaming cleanser such as a cleansing milk, oil, or cream.


• Surfactants in foaming cleansers strip necessary lipids from the skin, leaving the skin with an inability to hold on to water.


• Unpublished marketing studies show that most patients prefer the stripping foaming cleansers because they “feel cleaner,” so it is crucial to educate patients with dry skin to avoid these.


















Moisturizers


Moisturizers increase water content in the SC by preventing water evaporation (TEWL) from the skin with the use of occlusive ingredients or by increasing the integrity of the skin barrier. The primary method of increasing the integrity of the skin barrier is delivering fatty acids, ceramides, and cholesterol to the skin and controlling the calcium gradient. Assisting the skin to hold on to water is another moisturization approach, achieved by increasing levels of NMF, glycerol (glycerin), and other humectants such as hyaluronic acid. Enhancing the ability of the epidermis to absorb important components for the circulation, such as glycerol and water through aquaporin channels, also augments skin hydration (Box 2.3).





Box 2.3







• The best moisturizers contain both humectants and occlusives.


• One of the best humectant ingredients is glycerin because of its ability to transverse aquaporin channels and absorb into the dermis.


• Oils that contain antioxidants and/or linoleic acid are the best occlusives.


• Examples include safflower oil, sunflower oil, olive oil, walnut oil, peanut oil, and grape seed oil.












Occlusives


Typically oily substances that can dissolve fats, and therefore widely used in skin care cosmetics, occlusives coat the SC to inhibit TEWL and provide an emollient effect. Two of the best occlusive ingredients are petrolatum and mineral oil. Petrolatum, a purified mixture of hydrocarbons derived from petroleum (crude oil) and used as a skin care product since 1872, exhibits a water vapor loss resistance 170 times that of olive oil.34 The hydrocarbon molecules present in petrolatum prevent oxidation, yielding a long shelf-life for this occlusive, considered the gold standard to which other ingredients are compared.35 However, although also known for being noncomedogenic, petrolatum has a greasy feeling that may render it cosmetically unacceptable to patients.36 Mineral oil, or liquid petrolatum, is derived from the distillation of petroleum in the production of gasoline; cosmetic-grade mineral oil has been available for over 100 years and is one of the most frequently used oils in skin care products.37 In 2004, a randomized double-blind controlled trial of 34 patients with mild-to-moderate xerosis demonstrated that mineral oil and extra-virgin coconut oil were equally efficacious and safe as moisturizers, with surface lipid levels and skin hydration significantly improved in both groups.38 However, an earlier epidemiologic review of the relationship between mineral oil exposure and cancer that revealed several associations has spawned some myths about this agent.39 The cases of cancer that occurred resulted from prolonged exposure to industrial-grade mineral oil. Cosmetic-grade mineral oil has never been linked to cancer. Also, unlike the industrial grade, cosmetic-grade mineral oil is noncomedogenic. Significantly, occlusive agents are effective only while present on the skin; TEWL returns to the previous level once occlusives are removed.


Occlusives are typically combined with humectant ingredients in moisturizers. Other commonly used occlusive ingredients include lanolin, paraffin, squalene, dimethicone, propylene glycol, beeswax, soybean oil, grapeseed oil,40 and other “natural” oils that have become increasingly popular, such as sunflower seed, evening primrose, olive oil, and jojoba oils.41–45






Lanolin


Derived from the sebaceous secretions of sheep, lanolin is a complex natural product that cannot be synthesized; its composition is very different than human sebum.46 Nevertheless, like SC lipids, lanolin contains cholesterol, an essential component of SC lipids, and, significantly, both lanolin and SC lipids can coexist as solids and liquids at physiologic temperatures. The concern over allergic reactions to lanolin has led to the development of ultrapure medical-grade lanolin products, which have been demonstrated as effective in treating dry skin and healing superficial wounds.47–49









Oils


The rise in popularity of natural and organic ingredients has led to the frequent use or inclusion of essential oils in moisturizing products. Both hydrophobic and lipophilic, oil is a substance that is liquid at room temperature and insoluble in water. Oils actually contain copious lipids, which the skin requires for the proper formation and function of cell membranes to prevent TEWL. Specifically, several natural oils contain fatty acids important in maintaining the skin barrier. Linoleic acid, an omega-6 fatty acid present in sunflower, safflower, and other oils, is an essential fatty acid that must be obtained from the diet or through topical application. Several foods and oils contain linoleic acid and many of these oils are found in skin care products that supply fatty acids while functioning as occlusive agents. Linoleic acid is important because it is necessary to produce ceramide in the skin’s barrier.












Humectants


Humectants are water-soluble materials with high water absorption capabilities. In low-humidity conditions, however, humectants can attract water from the deeper epidermis and dermis, thereby exacerbating xerosis.50 Therefore, humectants are effective as intended when combined with occlusive ingredients. In cosmetic moisturizers, humectant ingredients prevent product evaporation and thickening, thereby prolonging product shelf-life. Humectants can also alter the appearance of the skin; that is, by drawing water into the skin, a slight swelling of the SC results, rendering the perception of smoother skin with fewer wrinkles. Consequently, several moisturizers are marketed as “antiwrinkle creams” even though they confer no long-term antiwrinkling benefit. Commonly used humectants include glycerin, urea, sorbitol, sodium hyaluronate, propylene glycol, alpha hydroxy acids (AHAs), and sugars. Urea, which has been included in hand creams since the 1940s,51 is a component of the NMF and also exhibits a mild antipruritic effect.52 It is important to note that hyaluronic acid, a humectant, does not penetrate into the dermis when applied topically.






Glycerin


A potent humectant, glycerin (glycerol) displays a hygroscopic ability comparable to that of NMF,53 which allows the SC to retain a high water content even in a dry environment. Glycerol levels have been shown to correlate with SC hydration levels, suggesting a significant role in skin hydration for this humectant.54 In a 5-year study comparing two high-glycerin moisturizers with 16 other popular moisturizers in 394 patients with severely dry skin, the high-glycerin products were found to be superior because they rapidly restored normal hydration to dry skin and helped to prevent the return to dryness for a longer period than other products, even those containing petrolatum.55 Glycerin induces an expansion of the SC due to increased thickness of the corneocytes and creates expanded spaces between layers of corneocytes.56 Therefore, it appears that glycerin generates a reservoir of moisture-holding ability that leaves the skin more resistant to drying. It is worth noting that, while glycerol can be obtained from topical preparations, it can also be transported from the circulation into the epidermis through aquaporin channels. Normal SC hydration requires endogenous glycerol according to recent studies.57 The potential importance of endogenous glycerol for normal SC hydration has been shown by two different studies by Hara et al. Knockout mice, which lack the aquaporin-3 (AQP-3) water channel, cannot transport glycerol from the circulation into the epidermis and they exhibit abnormal SC hydration and decreased SC glycerol levels.58 The topical application of glycerol remedies this defect in mice.59












Emollients


By filling the spaces between desquamating corneocytes and providing increased cohesion, resulting in a flattening of the curled edges of the individual corneocytes, emollients yield a smooth surface, and are added to cosmetics to soften and smooth the skin.32,60 Many emollients act as humectants and occlusive moisturizers as well. Lanolin, mineral oil, and petrolatum are occlusive ingredients that also impart an emollient effect. Several natural ingredients also confer such benefits.






Oatmeal


Wild oats (Avena sativa) have been used for over 2000 years in traditional folk medicine, especially as a poultice or soak. For decades in the West, colloidal oat grain suspensions have been used as adjuvant therapy for atopic dermatitis.61 Colloidal oatmeal has replaced rolled oats and oatmeal in skin care products, and has exhibited moisturizing and anti-inflammatory properties.60 Further, oatmeal is one of the few botanically derived products labeled by the Food and Drug Administration (FDA) as an effective skin protectant.









Shea butter


Used widely in cosmetic formulations as a moisturizer, particularly as an emollient, shea butter (Butyrospermum parkii) is a natural fat derived from the African shea or karite tree that has been shown to manifest anti-inflammatory activity.62 Shea butter is found in various skin and hair care products, especially high-end skin products, and is touted for delivering rich emollient benefits. It is also believed to confer benefits as an adjuvant moisturizer in the treatment of atopic dermatitis, dry skin, acne, scars, and striae alba.















Other ingredients


Vitamins C and E, coffeeberry, green tea, and coenzyme Q10 are among the antioxidant ingredients often found in moisturizers. These are popular ingredients because antioxidants are believed to neutralize the free radicals that assault the skin and other organs and thereby contribute to cutaneous aging. Niacinamide and soy, which are key depigmenting agents, are also popular additives in cosmetic moisturizers. Glycyl-L-histidyl-L-lysine-Cu2+ (GHK-Cu), a copper tripeptide complex, is also found in many moisturizers. GHK-Cu complex has been used for many years to enhance wound healing and it has also been demonstrated to augment collagen synthesis.63,64












Hydroxy acids






Alpha hydroxy acids


AHAs, a group of water-soluble, naturally occurring compounds so named because they contain a hydroxy group in the alpha position, function as humectants as well as exfoliants. This versatile family includes glycolic acid (derived from sugar cane), lactic acid (from sour milk), citric acid (from citrus fruits), malic acid (from apples), tartaric acid (from grapes), and phytic acid (from rice).65 Glycolic acid and lactic acids are the most commonly used AHAs, were the first to reach the market, and will be the only ones discussed here. Topical preparations containing AHAs have long been known to influence epidermal keratinization,66 and the use of hydroxy acids in skin care dates back to ancient Egypt and Cleopatra, who was believed to have applied sour milk to her face to foster youthfulness.


The cosmetic effects of hydroxy acids include normalization of SC exfoliation, leading to enhanced plasticization and fewer dry scales on the skin surface. AHAs and beta hydroxy acid (BHA) degrade the desmosomes and allow desquamation to proceed. They also affect corneocyte cohesion at the basement levels of the SC,67 where they alter pH and promote desquamation. Applying AHAs and BHA in high concentrations results in the detachment of keratinocytes and epidermolysis. Application of AHAs and BHA at lower concentrations degrades intercorneocyte cohesion directly above the granular layer, which accelerates desquamation and SC thinning. A thinner SC is more flexible and compact, and better reflects light, giving the skin a more luminous and youthful appearance.68 However, a thinner SC can confer some disadvantages, as exfoliants have been shown to reduce the MED of the skin.69 Although one study indicated that glycolic acid delivered a photoprotective effect,70 subsequent studies have suggested that increased photosensitivity is associated with the application of AHAs.71,72 The FDA now requires that AHA products include a label warning that sun protection should accompany their use.






Lactic acid


Lactic acid, first used in 1943 for the treatment of ichthyosis,73 is a popular AHA found in several at-home products as well as prescription moisturizers, and is usually not used as an in-office peel. It is unique insofar as it is an AHA as well as a component of the NMF, which plays an important role in hydration. Studies of the activity of buffered 12% ammonium lactate lotion (LacHydrin) have documented the moisturizing ability of lactic acid.74 One study using 5% and 12% lactic acid resulted in increases in skin firmness and thickness and enhanced texture and hydration in the epidermis, but not dermis.75 Lactic acid (particularly the L-isomer) has been shown in vitro and in vivo to augment ceramide synthesis by keratinocytes.76 In fact, application of the L-isomer of lactic acid to keratinocytes also increased the ratio of ceramide-1-linoleate to ceramide-1-oleate, which is significant because a lower ceramide-1-linoleate to ceramide-1-oleate ratio is seen in atopic dermatitis and acne.77,78 In addition, lactic acid imparts antiaging benefits, as implied by a double-blind vehicle-controlled study finding that an 8% L-lactic acid formula performed better than vehicle in treating photoaged skin, with statistically significant improvements in skin roughness, mottled hyperpigmentation, and sallowness.79









Glycolic acid


Popularly known as “the lunchtime peel” because it can be completed quickly, effectively, and discreetly within a lunch hour without obvious visible signs, glycolic acid is the AHA most commonly used in chemical peels in the offices of dermatologists and aestheticians. In 1996, Ditre et al. demonstrated that applying AHAs led to a 25% increase in skin thickness, increased acid mucopolysaccharides in the dermis, improved the quality of the elastic fibers, and increased collagen density, as determined histologically.80 Such findings imply that AHAs reverse some of the histological signs of aging. Such data were buttressed by Moon et al., who reported that mice treated with glycolic acid exhibited a significant reduction in wrinkle score and an increase in collagen production, which typically decreases with age.81 Increased collagen production after treatment with AHAs has been demonstrated in vivo and in vitro using fibroblast cultures. Glycolic acid treatments increased collagen synthesis as well as fibroblast proliferation in vitro in one study.82 To prevent burning, glycolic acid, unlike many other peels, must be neutralized after use. Therefore, glycolic acid should not be used on large areas of the body, but, rather, in small areas on which application can be quickly applied and neutralized.












Beta hydroxy acid


The only BHA, salicylic acid, is a chemical exfoliant derived from willow bark, wintergreen leaves, and sweet birch, though it is also available in synthetic form.83 Although labeled a BHA because the aromatic carboxylic acid has a hydroxy group in the beta position, the carbons of aromatic compounds are traditionally given Arabic numerals (1, 2, etc.) rather than the Greek letter designations typical for the nonaromatic structures. Salicylic acid was likely labeled a BHA at the time the peels were introduced for marketing purposes and to benefit from the popularity of AHAs. Although BHA is a newer category of chemical peels, salicylic acid has a long and versatile history of effectiveness in skin care. As a chemical peel, salicylic acid is available in over-the-counter home products (usually in 0.5–2% concentrations and often labeled as “acne washes,” and suitable for treating acne, rosacea, photoaging, and hyperpigmentation) and in those used in the office (usually 20–30% concentration). It is also a component in various in-office peels using a combination of ingredients, such as the Jessner’s Peel, the PCA peel by Physician’s Choice, and the Pigment Plus Peel by Biomedic.


Most cosmetic dermatologists use preparations of 20% or 30% salicylic acid for in-office peels, which have been demonstrated to fade pigment spots, decrease surface roughness, and reduce fine lines,84 comparable to AHA peels. In the early 1990s, satisfactory results were seen using 50% salicylic acid on the hands and forearms of patients with actinically induced pigmentary alterations.85 These effects are likely a result of enhanced exfoliation and an accelerated cell cycle, as observed with AHAs. Unlike AHAs, however, BHA influences the arachidonic acid cascade and, consequently, displays anti-inflammatory activity, which may allow salicylic acid peels to be effective while causing less irritation than AHA peels. The anti-inflammatory properties of salicylic acid render it very useful in a peel for patients with acne and rosacea. BHC can also be combined with other acne treatments to accelerate the resolution of comedones and papules. In addition, salicylic acid is lipophilic, which enables it to impart a stronger comedolytic effect than AHA peels as well as penetrate the sebaceous material in the hair follicle and exfoliate the pores.


Of note, salicylic acid peels can exert a whitening effect in patients with darker skin types. A study of 24 Asian women treated with biweekly facial peeling with 30% salicylic acid in absolute ethanol for 3 months exhibited some pigmentary lightening.86 Postinflammatory hyperpigmentation can also result from BHA peels. Unlike AHAs, BHA does not need to be neutralized and the frost is visible once the peel is complete.















Sensitive skin


Sensitive skin has been historically difficult to fully characterize. Yokota et al. as well as Pons-Guiraud offered their input on this convoluted issue by offering classification systems within the past decade; however, few agree on a typing system for sensitive skin.87,88 Within the BSTS framework, sensitive skin is classified into four types based on clinical manifestations: type 1 (developing open and closed comedones and pimples; known as the acne type or S1 type), type 2 (facial flushing due to heat, spicy food, emotion or vasodilation of any cause; known as the flushing rosacea type or the S2 type), type 3 (burning, itching, or stinging of any cause; the S3 type), and type 4 (susceptible to developing contact dermatitis and irritant dermatitis and often associated with impaired skin barrier; the S4 type) (Table 2.3). It is important to note that patients can suffer from combinations of sensitive skin subtypes. For example, an individual may burn and sting and develop acne due to the use of particular skin care products. This person would be designated as an S1S3 sensitive skin type. The remainder of the sensitive skin discussion will focus on acne, rosacea, and the main class of topical treatments.


Table 2.3 Baumann sensitive skin classification






	Type 1

	Pimples and comedones






	Type 2

	Flushing






	Type 3

	Burning and stinging or itching






	Type 4

	Impaired barrier, contact and irritant dermatitis











Acne


Acne vulgaris, characterized by open or closed comedones as well as papules and pustules, is a multifactorial process involving the pilosebaceous unit. This most commonly reported skin disorder affects more than 17 million people annually in the US alone,89 and 75–95% of all teens are affected.90 Most patients outside this age range are adult women, who usually exhibit a hormonal aspect to their acne. Approximately 12% of women are affected by acne until the age of 44 compared to only 3% of men up to the same age.91 Acne caused by exposure to cosmetics was dubbed “acne cosmetica” by Kligman and Mills in 1972.92 In all cases, early and individually tailored treatment is required to achieve a satisfactory resolution and cosmetic appearance for the patient (Box 2.4).





Box 2.4







• Acne treatment should consist of a salicylic acid cleanser, a topical antibiotic or benzoyl peroxide, a prescription retinoid and a topical anti-inflammatory serum or moisturizer.


• It is important to recommend a nonacnegenic sunscreen as well.








Although comedogenesis and acnegenesis are distinct processes, comedones usually precede acne. Comedogenesis is a noninflammatory follicular reaction exhibited by a dense compact hyperkeratosis of the follicle. Acnegenesis is characterized by inflammation of the follicular epithelium, which loosens hyperkeratotic material within the follicle, leading to the formation of pustules and papules. The etiology of acne varies from person to person and within individuals, and, therefore, is somewhat elusive; however, three principal factors have been identified: (1) sebaceous gland hyperactivity; (2) changes in follicular keratinization; and (3) the influence of bacteria. No topical products have been proven to decrease sebum production, although many make this claim. Retinoids and hydroxy acids normalize follicular keratinization, and antibiotics and benzoyl peroxide reduce the acne-causing bacteria Propionibacterium acnes.


Coconut oil and isopropyl myristate are among the numerous ingredients in skin care and hair care products that can exacerbate acne (Box 2.5). Some of the more comedogenic products include blushes, lipstick, and other color cosmetics that contain drug and cosmetic red dyes, which are derived from coal tar. In addition, sunscreen ingredients have been known to provoke acneiform eruptions.93 Another class of treatments, anti-inflammatories, will be discussed after the following section on another typical sensitive skin presentation, rosacea.





Box 2.5


Topical ingredients in skin care and hair care products that may cause acne12–14







• Avocado oil


• Butyl stearate


• Ceteareth 20


• Cocoa butter


• Coconut oil


• Decyl oleate


• Evening primrose oil


• Isocetyl stearate


• Isopropyl isostearate


• Isopropyl isothermal


• Isopropyl myristate


• Isopropyl palmitate


• Isostearyl neopentanoate


• Lanolin


• Laureth 4


• Lauric acid


• Myristyl myristate


• Octyl palmitate


• Octyl stearate


• Oleth-3


• PPG myristyl propionate


• Putty stearate


• Red dyes


• Soybean oil


• Stearic acid















Rosacea


Known to afflict millions after the age of 30, rosacea is a chronic cutaneous disorder presenting as central facial erythema, telangiectasia, papules, pustules, flushing, and facial redness. It is often confused with acne. Rosacea is more common in fair-skinned than dark-skinned individuals. Risk factors for developing this condition include photodamage, a tendency toward facial flushing, and genetic predisposition. Aggravating factors include sunlight, heat, alcohol consumption, and spicy food (Box 2.6).





Box 2.6







• Rosacea treatment should combine in-office intense pulsed light treatments with an at-home regimen containing an anti-inflammatory cleanser, moisturizer, and sunscreen.


• A topical antibiotic such as metronidazole or an anti-inflammatory such as azelaic acid is added at night.


• Green tea and caffeine combinations are commonly used in serum and cream preparations.


• Avoidance of alcohol and spicy food should be stressed if these are triggers.








The precise causal pathways of rosacea remain unknown. Several etiologic factors have been implicated, including genetic predisposition, Demodex folliculorum mites, Helicobacter pylori infection, vascular lability, response to chemical and ingested agents, and psychogenic factors. This discussion will be limited to factors related to inflammatory pathways. While the digestive tract bacteria debate over H. pylori remains controversial, it has been suggested that intestinal inflammation and bacteria may induce hypersensitization of facial sensory neurons via the plasma kallikrein-kinin pathway and production of bradykinin, a well-known vasodilator.94,95 Further, matrix metalloproteinase-9 (MMP-9), also known as gelatinase, has been implicated in the pathophysiology of rosacea as elevated levels of MMP-9 have been noted in patients with ocular rosacea.96 An etiologic theory based on vascular response may be explained by a combination of factors such as the superficiality of cutaneous vasculature on the face,97 greater blood flow of facial skin,98 and vascular dysregulation via humoral and neural mechanisms causing vasodilatation.99–101 A recent study of rosacea patients revealed the presence of vascular endothelial growth factor (VEGF) receptors on vascular endothelium in addition to the expression of both VEGF and VEGF receptors on inflammatory cells.102 The investigators suggested that VEGF “receptor-ligand binding” may play a role in rosacea etiology. Topical antiangiogenic growth factors will likely be a target of future rosacea therapy research.103


In another recent study, investigators observed that individuals with rosacea express abnormally high levels of the proteins cathelicidin and SC tryptic enzyme (also called kallikrein 5), and showed that when both proteins are present in excess, aberrant enzymatic processing occurs and yields high levels of abnormal cathelicidin, which is proinflammatory, and clinically results in the erythema, inflammation, and vascular dilatation and growth characteristic of rosacea.104 Notably, increased cathelicidins in the case of psoriasis and decreased levels in the case of atopic dermatitis have been implicated in the pathophysiologic pathways of those conditions.105 Currently, approaches to modify cathelicidin production are under development. In the meantime, anti-inflammatories are a mainstay in multimodal rosacea therapy. (Table 2.4 provides a wider range of rosacea treatment modalities than can be covered in this chapter.) Just as there is variability in the type of sensitive skin that patients may exhibit, there is a wide range of anti-inflammatory treatments available to treat the symptom common to all types of sensitive skin.


Table 2.4 Rosacea treatment modalities






	Topical treatments






	Antibiotics






	



Metronidazole


Clindamycin


Erythromycin












	Anti-inflammatories






	



Azelaic acid


Feverfew


Green tea


Licochalcone


Licorice extract












	Immunomodulators






	



Pimecrolimus


Tacrolimus












	Sulfur products






	



Sulfur


Sodium sulfacetamide












	Oral antibiotics






	



Tetracyclines (tetracycline, doxycycline, minocycline)


Macrolides (erythromycin, azithromycin, clarithromycin)


Metronidazole


Ampicillin


Trimethoprim/sulfamethoxazole












	Other oral treatments






	



Isotretinoin


Aspirin


Beta-blockers


Selective serotonin reuptake inhibitors


Clonidine


Hormones (oral contraceptives)












	Laser and light treatments






	



Intense pulsed light therapy


Vascular lasers (pulsed dye laser, Dornier 940 nm, KTP laser)


Carbon dioxide resurfacing laser












	Other treatments (for phymatous subtype)






	



Hot loop electrocoagulation


Dermabrasion




















Treatments for sensitive skin






Corticosteroids (topical)


Corticosteroids inhibit proinflammatory genes that encode cytokines, cell adhesion molecules, and other mediators interfering with the inflammatory response.106 Specifically, they selectively induce anti-inflammatory proteins such as annexin I and MAPK phosphatase-1. Annexin I physically interacts with and blocks cytosolic phospholipase A2α (cPLA2α).107 Thus, corticosteroids suppress the release of arachidonic acid and its subsequent conversion to eicosanoids.108 Bacteria, viruses, cytokines, and UV radiation are inflammatory signals that activate the MAPK cascades.109 Although topical corticosteroids are generally well tolerated for short-term treatment of inflammatory skin diseases, long-term use can engender adverse cutaneous effects such as skin atrophy, hirsutism, folliculitis, acne, striae, telangiectasia, purpura, and unwelcome pigmentary changes.110,111 More serious systemic side effects of chronic topical corticosteroid use have also been reported, including hypothalamic–pituitary axis suppression, hyperglycemia, avascular osteonecrosis, glaucoma, and posterior subcapsular cataracts.112–116 Although corticosteroids work well for rosacea, they should not be used because they lead to compensatory redness when they are discontinued and can thin the skin with prolonged use.









Cyclooxygenase inhibitors (systemic)


Although their use for cutaneous conditions is somewhat limited,117 an increasing number of nonsteroidal anti-inflammatory drugs (NSAIDs) specifically target bioactive lipids generated from arachidonic acid. Ibuprofen, for instance, has demonstrated effectiveness in treating acne, because inflammatory acne lesions are infiltrated with neutrophils and ibuprofen suppresses leukocyte chemotaxis.118 Investigators conducted a double-blind study of 60 male and female patients 15–35 years old with acne vulgaris, randomly assigning patients to one of four groups: (1) oral ibuprofen (600 mg) plus tetracycline (250 mg) four times daily (qid); (2) ibuprofen (600 mg) plus placebo qid; (3) tetracycline (250 mg) plus placebo qid; and (4) two placebos qid. Only the combination therapy exerted a statistically better effect than the placebo in reducing total lesion count. Ibuprofen treatment alone achieved beneficial results comparable to the ones of tetracycline alone but with fewer side effects.119 One year later, Funt performed a follow-up study, treating 22 male and female patients aged 14–25 with nodulocystic acne and a history of unsuccessful oral antibiotic treatment with a combination of minocycline (50 mg) plus oral ibuprofen (400 mg) three times daily. After 1 month, the combination therapy was associated with a 75–90% improvement in all patients.120


NSAIDs are also used to treat sunburn. Investigators compared ibuprofen and placebo in a randomized double-blind crossover study of 19 psoriatic patients receiving UVB phototherapy, and assessed signs and symptoms of UVB-induced inflammation. Although a statistical difference was found only in the technician’s assessment of erythema, the results implied that ibuprofen was more effective than placebo in providing symptomatic relief of UVB-induced inflammation after high doses of UVB phototherapy for psoriasis. It is believed, based on the observation that dermal prostaglandins are elevated after UVB irradiation, that an NSAID that interferes with prostaglandin production may mitigate UVB-induced inflammation.121









Salicylic acid (topical)


Salicylates have been shown in experimental and clinical settings to exert anti-inflammatory as well as antimicrobial activity.122 Salicylic acid, as a member of the aspirin family, truncates the arachidonic acid cascade, thus imparting analgesic and anti-inflammatory effects. Salicylates control inflammation by suppressing the expression of proinflammatory genes. Salicylic acid lowers the frequency and severity of acne eruptions by diminishing acne-associated inflammation while also conferring an exfoliating action in the pores. It is lipophilic so it is able to penetrate the sebum in the pores much better than glycolic acid can. It has therefore become a popular ingredient in over-the-counter acne products. Salicylic acid is also used in the treatment of rosacea and other superficial inflammatory conditions.









Sulfur/sulfacetamide (topical)


The medicinal use of sulfur dates back to the time of Hippocrates.123 Although not a first-line therapy, sulfur continues to be used primarily to treat acne, seborrheic dermatitis, rosacea, scabies, and tinea versicolor.124 Elemental sulfur and its various forms (e.g., sulfides, sulfites, and mercaptans) are thought to possess antimicrobial, antifungal, and antiparasitic properties in addition to acting as anti-inflammatory agents.125 Sulfur is often combined with sodium sulfacetamide, a sulfonamide agent that exhibits antibacterial properties, specifically acting as a competitive antagonist to para-aminobenzoic acid, an essential component for bacterial growth.126 Sodium sulfacetamide has also been shown to be active against Propionibacterium acnes.127 The keratolytic and anti-inflammatory effects of sulfur and the antibacterial effect of sulfacetamide in combination yield an effective topical formulation for the treatment of acne vulgaris, rosacea, and seborrheic dermatitis.128 This combination is available in cream, lotion, gel topical suspension, cleanser, and silica-based mask form. Many of them have a rotten egg-type smell, so this therapy is not very popular.









Natural ingredients (topical and systemic)


Botanically derived products have gained widespread usage and interest.129 The following discussion focuses on some of the botanicals known to impart anti-inflammatory activity.






Aloe vera


Aloe vera is one of the most widely used botanical products in the world and is reputed to possess potent anti-inflammatory properties. The most likely active anti-inflammatory constituents include salicylates (delivering “aspirin-like effects”); magnesium lactate, which is thought to suppress histamine production; bradykinin and thromboxane inhibitors, which provide pain reduction; and polysaccharides, particularly acemannan, which is believed to impart immunomodulatory activity.130,131 Of note, C-glucosyl chromone, another compound isolated from aloe, has displayed topical anti-inflammatory activity equivalent to that of hydrocortisone (200 µg/mouse ear).132 Also, in a recent study exploring reported antimicrobial effects of aloe, using an in vitro assay, investigators determined that the inner gel of aloe suppressed bacterial-induced proinflammatory cytokine production (i.e., tumor necrosis factor-α and interleukin-1β (IL-1β)) from human leukocytes stimulated with Shigella flexneri.133,134









Chamomile


Recognized for its therapeutic properties since the age of Hippocrates (circa 500 BCE), when it was used by ancient Greeks and Egyptians to treat erythema and xerosis, chamomile is a sweet-scented flower that remains one of the most used medicinal herbs.135,136 Although Roman chamomile and German chamomile have been used for therapeutic applications, the flowers of the German variety contain a higher concentration of key active ingredients that have demonstrated anti-inflammatory activity in vivo: the terpenoids chamazulene and α-bisabolol.137 Consequently, German chamomile is the official medicinal chamomile. Notably, it was found to suppress the inflammatory response and leukocyte infiltration in an animal study in which inflammation was induced by the injection of carrageenan and prostaglandin E1.138 Specifically, researchers have shown that chamazulene weakens the inflammatory process by inhibiting leukotriene synthesis.139 Chamomile is also thought to improve the texture and elasticity of the skin, thus lessening the signs of photodamage. Due to reports of allergic contact dermatitis in susceptible types,140 practitioners should caution individuals with known allergies to the compositae plant family (e.g., ragweed) about the use of topical chamomile products.









Feverfew


Feverfew, a rapidly growing small bush with citrus-scented leaves and daisy-like flowers, has been used for 2000 years to reduce fever and pain. Its use as an antipyretic led to the name “feverfew,” a corruption of the Latin word febrifugia (fever reducer).141,142 The feverfew extract parthenolide, a type of sesquiterpene lactone (an essential oil commonly found in members of the Asteraceae family and known for its anti-inflammatory effects) has been shown to bind to and inhibit IκB kinase β, the kinase subunit known to play a critical role in cytokine-mediated stimulation of genes involved in inflammation.143 This may partly explain the anti-inflammatory properties attributed to feverfew. Sesquiterpene lactones also exert the major allergenic effects of the Asteraceae family. However, the anti-inflammatory properties of feverfew can still be delivered without posing the risk of contact dermatitis, as shown in a recent study using a parthenolide-depleted extract of feverfew. In this research, in vitro feverfew was demonstrated to attenuate the formation of UV-induced hydrogen peroxide and to blunt proinflammatory cytokine release; in vivo, topical feverfew diminished UV-induced epidermal hyperplasia, DNA damage, and apoptosis.144









Ginseng


Studies suggest that ginseng may exert chemopreventive activity against cancer. Proposed mechanisms include inhibition of DNA damage, induction of apoptosis, and suppression of cell proliferation.145–147 Ginseng may also potently influence the inflammatory cascade and hinder the “inflammation-to-cancer sequence.” For example, ginsan, a polysaccharide extracted from Panax ginseng, has been demonstrated to inhibit the release of proinflammatory cytokines in vivo.148 Further, the ginsenoside Rg3 has been shown to block the NF-κB-mediated induction of the inflammatory process.149 Finally, ginseng has been proven to suppress production of tumor necrosis factor-α and other proinflammatory cytokines by cultured macrophages when exposed to bacterial lipopolysaccharides.150









Licorice extract


Licorice (Liquiritae officinalis) is best known in its confectionery form of black or red candy. However, it is a botanical source of systemic or topical medications that have been used in herbal medicine for approximately 4000 years.151 Two species of licorice, Glycyrrhiza glabra and G. inflata, have exhibited the most therapeutic actions, including anti-inflammatory effects. G. glabra, which grows around the Mediterranean, the Middle East, and central and southern Russia, is increasingly found in anti-inflammatory products.152,153 Its biological active metabolite glycyrrhetic acid reportedly exhibits anti-inflammatory activity in subacute and chronic dermatoses, and therefore has been used to treat eczema, pruritus, contact dermatitis, seborrheic dermatitis, and psoriasis.154 In fact, there is evidence that glycyrrhetic acid can exert a cortisone-like effect, thus suppressing proinflammatory prostaglandins and leukotrienes.155 Of note, glycyrrhetic acid has not been shown to be superior to topical corticosteroids in treating acute inflammation, such as atopic dermatitis, although the combination of glycyrrhetic acid and corticosteroids has proven effective, with the addition of 2% glycyrrhetic acid enhancing hydrocortisone activity in skin in one study.156,157 Nevertheless, in a double-blind study assessing the effects of 1% and 2% topical licorice extract preparations on atopic dermatitis in 60 patients, investigators found that the 2% topical gel was effective in reducing erythema, edema, and pruritus, which led the team to conclude that licorice extract might be a suitable agent for treating atopic dermatitis.158 Finally, in a series of animal studies, investigators found that glyderinine, a glycyrrhizic acid derivative, exhibited anti-inflammatory, analgesic, and antipyretic activity, and concluded that glyderinine is a suitable compound for treating certain skin conditions.159


As for the other main medicinal licorice species, licochalcone, the primary active ingredient of Chinese licorice root, G. inflata has exhibited anti-inflammatory activity against arachidonic acid-induced mouse ear edema.160,161 In a study evaluating the effects of five different chalcones, researchers found that four of the five, including licochalcone A, hindered the production of proinflammatory cytokines from monocytes and T cells. The authors concluded that licochalcone A and some of its synthetic analogs may have immunomodulatory effects, suggesting their suitability to treat infectious and other inflammatory diseases.162









Mushrooms


Several mushroom species have been used in traditional or folk medicine for thousands of years.163 In particular, extracts from Ganoderma lucidum (lingzhi in Chinese, reishi or mannentake in Japanese), Lentinus edodes (shiitake in Japanese), Grifola frondosa (maitake in Japanese), and Cordyceps sinensis, among others, have been used in China, Japan, and Korea to treat a wide variety of conditions including allergies, arthritis, bronchitis, gastric ulcer, hepatitis, hyperglycemia, hypertension, inflammation, insomnia, nephritis, neurasthenia, scleroderma, and cancer.164 Since ancient times, G. lucidum has been used in China in dried powder form to treat cancer, and is now used as a home remedy to treat wounds and inflammation.165,166 Recent research on rats and mice has suggested that the ethanol extract of the mycelium of G. lucidum displays significant antiperoxidative, anti-inflammatory, antimutagenic, and antioxidant properties.167,168 G. lucidum is one of the most studied botanical treatments in Asia and has become a popular ingredient in topical skin care products in the West.









Oatmeal


The use of oats and oat-derived products for skin care dates back to 2000 BCE in Egypt and the Arabian peninsula. Oatmeal baths were often used to treat pruritic inflammatory skin conditions during the 19th and early 20th centuries. Further, in the late 1950s, colloidal oatmeal baths were reported to be effective in the management of pediatric atopic dermatitis.169,170 Colloidal oatmeal, which is composed of dehulled oats ground to a fine powder, has replaced rolled oats and plain oatmeal in the modern dermatologic armamentarium. It disperses more easily in bath water and can also be added to creams and lotions in topical products. Colloidal oatmeal consists mainly of polysaccharides (60–64%), proteins (10–18%), and lipids (3–9%), but also contains enzymes (e.g., superoxide dismutase), saponins, vitamins, flavonoids, and inhibitors of prostaglandin production in a unique combination that renders it suitable for use in the care of inflammatory skin conditions, such as cleaning, moisturizing, protecting (i.e., barrier preservation), and relieving pruritus in inflamed skin as well as adjunctive therapy in atopic dermatitis, irritant and allergic contact dermatitis (including contact to poison ivy, oak and sumac), insect bites, diaper dermatitis, cercarial dermatitis, xerosis, ichthyosis, urticaria, and sunburn.171–174 In fact, oatmeal is one of the few natural products recognized by the FDA as an effective skin protectant, and consequently colloidal oatmeal is one of the few FDA-regulated botanical ingredients.175


The therapeutic and cosmetic uses of oatmeal have been enhanced by the isolation and identification of avenanthramides, a newly discovered group of polyphenolic alkaloids found exclusively in oats that act as potent antioxidants, scavenging reactive oxygen and nitrogen species.176 Further, avenanthramides reportedly inhibit prostaglandin biosynthesis almost as well as the synthetic anti-inflammatory agent indomethacin.177 In 2007, strong anti-inflammatory activity was displayed by avenanthramides in a study in which keratinocytes were incubated with an inducer of proinflammatory IL-8 in the presence of vehicle or avenanthramides. The release of the proinflammatory cytokine IL-8 was reduced by 10–25% as a result of the inclusion of avenanthramides.178









Selenium


Selenium, an essential trace element in the human body, is believed to exhibit anticarcinogenic, anti-inflammatory, antioxidant, and therefore antiaging activity. Water, soil, and plant foods are the major sources of selenium. It is also found in meat, fish, Brazil nuts, shellfish, dairy products, cereals, and cereal products. Selenium is the essential antioxidant required to form glutathione peroxidase, one of the most important natural antioxidant defenses (Box 2.7). Glutathione peroxidase protects cell membranes from oxidative deterioration, as does vitamin E. Studies have shown that vitamin E and selenium act synergistically to impart such protection.179 Selenium also displays anti-inflammatory activity in preventing inflammatory cytokine production, which can occur in response to UV exposure, for example, leading to a compromised immune response and photodamage.180 Most available topical formulations contain very low concentrations of selenium, which are not well absorbed by the skin. However, recent animal and human studies have found that, when taken orally or applied topically in the form of L-selenomethionine, selenium conferred protection against daily and excessive UV damage. In one study, skin inflammation and pigmentation were reduced in treated patients; a delay in the onset and a decrease in the incidence of skin cancer were also observed.181





Box 2.7







• Food choices may play a role in sensitive skin. Some studies have shown that sugar and dairy in the diet may lead to acne. Spicy food worsens rosacea.


• Anti-inflammatory foods that contain antioxidants and omega-3 fatty acids should be added to the diet of all sensitive skin types.


• Salmon, flounder, kiwi fruit, flax seed, walnuts, strawberries, and broccoli are all good additions to the diet.















Turmeric/curcumin


Turmeric, best known as a spice used primarily in Asian cuisine, has a long history in both Chinese and Ayurvedic medicine as an anti-inflammatory agent.182 Curcumin (diferuloylmethane), the yellow pigment corresponding to the main biologically active component of turmeric, has been shown to have more acute anti-inflammatory effects than the volatile oil fraction of turmeric,183 and possibly even ibuprofen.184 Curcumin has also exhibited significant wound-healing, anticarcinogenic, and antioxidant properties. At a low dose, curcumin can act as a prostaglandin inhibitor, while at higher levels it stimulates the adrenal glands to secrete cortisone.185


















Pigmented skin


The incorporation of melanin-containing melanosomes, synthesized by the melanocytes, into the keratinocytes in the epidermis and their subsequent degradation largely account for skin color. A discussion of the various disorders of pigmentation is beyond the scope of this chapter; the focus here is on treatments for hyperpigmentations in general (Box 2.8).





Box 2.8







• Unwanted pigmentation regimens should consist of a glycolic acid cleanser followed by a tyrosinase-inhibiting serum or moisturizer (such as hydroquinone or kojic acid).


• Sunscreens, preferably containing soy or niacinamide, should be diligently used every day.


• Night time therapy should consist of a glycolic cleanser followed by a combination product with a tyrosinase inhibitor and a retinoid and a mild steroid.












Tyrosinase inhibitors


Considered the rate-limiting enzyme for the biosynthesis of melanin in epidermal melanocytes, tyrosinase is the enzyme that controls the synthesis of melanin. Therefore, tyrosinase activity is believed to be central in melanogenesis and is the target of several products intended to reduce melanin formation by inhibiting tyrosinase.






Hydroquinone


For many years, hydroquinone (HQ), which exerts its depigmenting effect by inhibiting tyrosinase, has been the primary treatment option for postinflammatory hyperpigmentation and melasma.186 The use of HQ results in the reversible inhibition of cellular metabolism by affecting both DNA and RNA production. It also efficiently hinders tyrosinase, reducing its activity by 90%.187 Although effective alone, HQ is often combined with other agents such as tretinoin, glycolic acid, kojic acid, and azelaic acid.188 However, concerns about the safety of HQ have emerged sufficient to prompt Europe, in 2000, to ban HQ for general cosmetic purposes. Its use is permitted, but highly regulated in Asia. At the time of publication, the FDA was debating whether to ban HQ in over-the-counter formulations in the US (it was recently banned as an OTC product in Texas).


In over four decades of availability, HQ has never been etiologically linked with human cases of cancer. The most serious adverse health effect observed in workers exposed to HQ is pigmentation of the eye and, in a few cases, permanent corneal damage.189 The FDA is primarily concerned about the side effects associated with topically applied HQ, which can engender exogenous ochronosis.190 However, despite the prevalance of HQ, only 30 cases of ochronosis have been attributed to its use in North America.191 Other side effects include skin rashes and nail discoloration. The safety debate about HQ within the FDA has spurred companies to research newer, less controversial skin lighteners.









Aloesin


Aloesin, a C-glycosylated chromone naturally derived from aloe vera, competitively inhibits tyrosinase by suppressing the hydroxylation of tyrosine to DOPA as well as oxidation of DOPA to DOPAchinone, and it hinders melanin production in cultured normal melanocytes.192 Aloesin and some chemically-related chromones have been shown to inhibit tyrosinase more potently than arbutin and kojic acid.193 Interestingly, in one study on the inhibitory effect of aloesin and/or arbutin on pigmentation in human skin after UV radiation, pigmentation was inhibited, as compared with control, 34% by aloesin, 43.5% by arbutin, and 63.3% by cotreatment with aloesin and arbutin.194









Arbutin


Present in the leaves of pear trees and certain herbs (e.g., wheat and bearberry), arbutin (C12H16O7) is a naturally occurring β-D-glucopyranoside that is composed of a molecule of HQ bound to glucose. Traditionally used in Japan, arbutin’s depigmenting mechanism involves a reversible suppression of melanosomal tyrosinase activity rather than hindering the expression and synthesis of tyrosinase.195 The effectiveness of arbutin as a depigmenting agent is uncertain, however. Deoxyarbutin, a synthetic arbutin derivative, has exhibited promising in vitro and in vivo results with a greater inhibition of tyrosinase than the plant-derived precursor.196









Flavonoids


Many of the 4000 flavonoid compounds manifest depigmenting activity. Several flavonoids exhibit the capacity to inhibit tyrosinase directly and act on the distal part of the melanogenesis oxidative pathway. Resveratrol, well known in recent years as an important component in red wine, also induces depigmentation by decreasing microphthalmia-associated transcription factor and tyrosinase promoter activity; the related oxyresveratrol and gnetol are more efficient tyrosinase inhibitors than resveratrol.197,198 Ellagic acid, isolated from strawberries, green tea, eucalyptus, and geraniums, is a tyrosinase inhibitor that has been demonstrated to prevent UV-induced pigmentation. It is reportedly more effective than kojic acid or arbutin and safer than HQ as it affects melanogenesis without eliciting cytotoxic reaction.199 Derived from gentian roots, gentisic acid has been shown in vitro and in cell cultures to impart an inhibitory effect on tyrosinase. Of note, methyl gentisate appears to be more effective than the free acid, and in vitro studies have shown methyl gentisate to be more effective and less cytotoxic to melanocytes than HQ.200









Hydroxycoumarins


Lactones of phenylpropanoid acid with an H-benzopyranone nucleus, hydroxycoumarins directly interact with tyrosinase. Melanogenesis and intracellular glutathione synthesis in normal human melanocytes have been demonstrated to be strongly inhibited by 7-allyl-6-hydroxy-4,4,5,8-tetramethylhydrocoumarin (hydrocoumarin 4).201









Kojic acid


Kojic acid (5-hydroxy-2-hydroxymethyl-gamma-pyrone or C6H6O4) is a fungal metabolite of various species of Aspergillus, Acetobacter, and Penicillium.202 It suppresses tyrosinase activity, chiefly by chelating copper, which results in a whitening effect on the skin.203 Kojic acid has been used extensively in cosmetic agents, particularly in Japan,204 and through its preservative and antibiotic activity contributes to extending product shelf-life.205 In two separate studies, kojic acid combined with glycolic acid was more effective than 10% glycolic acid and 4% HQ for the treatment of hyperpigmentation.206,207 Kojic acid products are typically recommended for twice-daily use for 1–2 months or until the patient achieves the desired cosmetic result. The standard concentration is 1% because kojic acid has been associated with contact allergy, with 2.5% concentrations provoking facial dermatitis, and it is considered to have a high sensitizing potential.208,209 Sensitization to 1% creams has also been reported.210 Of note, derivatives of kojic acid have reportedly exhibited enhanced efficiency through increased penetration into the skin.211









Licorice extract


Glabridin (Glycyrrhiza glabra), the primary active ingredient in licorice extract that affects skin, is incorporated in skin-lightening products because it inhibits tyrosinase activity in cell cultures without altering DNA synthesis. In addition, topical applications of 0.5% glabridin have been shown to inhibit UVB-induced pigmentation and erythema in guinea pig skin.212 Clinically, G. glabra has demonstrated efficacy in treating melasma,213 and glabridin has been shown in one study to exert a superior depigmenting effect as compared to HQ.214









Emblicanin


Emblica is an extract of the edible Phyllantus emblica fruit and contains the tannins emblicanin A and emblicanin B. Emblica, which is photochemically and hydrolytically stable and thus conducive to inclusion in skin care formulations, acts at several different sites in the melanogenesis pathway, as an inhibitor of tyrosinase and/or tyrosinase-related proteins (TRP-1 and -2) and peroxidase/H2O2,215 as well as a broad-spectrum cascading antioxidant. Emblica is believed to be as effective as HQ and kojic acid, but has not been associated with adverse side effects.












Melanosome transfer inhibitors






Niacinamide


Niacinamide, the biologically active amide of vitamin B3, has been shown to inhibit the transfer of melanosomes to epidermal keratinocytes. Clinical trials have revealed that niacinamide (also known as nicotinamide) inhibited melanosome transfer by up to 68% in an in vitro model and can improve unwanted facial pigmentation.216 The use of a 5% niacinamide formulation twice daily for 8 weeks has resulted in significant amelioration in hyperpigmentation, as has the use of 3.5% niacinamide in combination with retinyl palmitate.217 Of note, the pigmentation effects of niacinamide have been demonstrated to be reversible.218









Soy


The soybean plant provides us with tofu products as well as soybeans and soy milk. As the health benefits of soy have become known in the West, soy has been increasingly incorporated into several skin care products. In recent years, research has shown that soymilk and the soymilk-derived proteins (specifically, soybean trypsin inhibitor and the Bowman–Birk inhibitor) are able to inhibit the activation of PAR-2, a G-protein-coupled receptor found to regulate the ingestion of melanosomes by keratinocytes in culture,219 thus inducing skin depigmentation.220


The lightening of pigmented spots after topical soybean extract application has been demonstrated in human trials.221 Soy offers an excellent safety profile and side effects are negligible, because the inhibition of melanosome transfer is reversible. In a parallel, randomized, double-blind, vehicle-controlled trial, the efficacy of a novel soy moisturizer containing nondenatured soybean trypsin inhibitor and Bowman–Birk inhibitor on pigmentation, skin tone, and additional photoaging characteristics was assessed in 65 women, aged 30–61 with Fitzpatrick phototypes I–III, who had moderately severe mottled hyperpigmentation, lentigines, blotchiness, tactile roughness, and dullness. After twice-daily application of both the moisturizer and the vehicle over 12 weeks, the investigators determined by clinical observation, patients’ self-assessments, colorimetry, and digital photography that the soy moisturizer conferred significant improvement in all metrics, including overall appearance, as compared to the vehicle.222















Wrinkled skin


Prevention is the key in managing and, ideally, avoiding wrinkled skin. Behaviors such as smoking and excessive sun exposure are best avoided. The use of broad-spectrum sunscreen (blocking UVA and UVB) and sun avoidance during the peak hours of 10 a.m. to 4 p.m. are well known to be important in preventing extrinsic photoaging. The prevention and even treatment of aging skin might be facilitated through a routine skin regimen containing retinoid application (Box 2.9). Topical retinoids promote collagen production and diminish the MMPs involved in collagen and elastin degradation.223,224 Antioxidants, which combat the oxidative stress and free radicals generated by UV irradiation, also have an important role in the armamentarium against wrinkle formation.





Box 2.9







• Advise patients to use retinoids (only a pea-sized amount) every third night for the first 2 weeks.


• If they do not experience redness and flaking, they can increase to use every other night.


• After 1–2 weeks, most patients can increase to nightly usage.


• Titrating the retinoid use in this manner increases compliance by decreasing the incidence of irritation.












Retinoids


Retinoids are a family of compounds derived from vitamin A that include beta-carotene and other carotenoids, first-generation agents retinol and tretinoin, as well as third-generation agents tazarotene and adapalene. For several years, retinoids have been used topically and systemically to treat dermatologic disorders, particularly acne. Interestingly, female acne patients over a quarter of a century ago began reporting that their skin felt smoother and less wrinkled after treatment.225 Subsequently, a clinical trial demonstrated that patients treated with tretinoin experienced improvement in sunlight-induced epidermal atrophy, dysplasia, keratosis, and dyspigmentation.226 Numerous clinical trials have since confirmed these early observations. These data ultimately led to the FDA approval of tretinoin (brand name Renova) to treat photodamage. Currently, the only topical agents approved specifically for this purpose are Renova and Avage. Retinol, the metabolic precursor of tretinoin, is included in many over-the-counter cosmetic formulations touted as “antiwrinkle” creams.






Mechanism of action


In 1987, investigators determined that tretinoin was a hormone as a result of the discovery of retinoic acid receptors.227,228 The newest retinoids bear little structural resemblance to retinol but qualify as retinoids because they confer biological action through the same nuclear receptors modulated by the active natural metabolite of vitamin A called retinoic acid. Retinoids can act directly, by inducing transcription from genes with promoter regions that contain retinoid response elements, or indirectly, by inhibiting the transcription of certain genes, thus ultimately affecting cellular differentiation and proliferation.229 The fact that early retinoids became unstable with sun exposure led to the belief that these products should be used at night, rather than in the day. Structural modifications to each successive generation of compounds have resulted in a third generation of retinoids more photostable than the first- and second-generation molecules.230 There are now over 2500 such products.231


Although tretinoin has been approved for many years for the treatment of photoaging, it may also play a role in the prevention of cutaneous aging. UVB exposure significantly upregulates the production of multiple collagen-degrading enzymes known as MMPs. In turn, the activation of MMP genes leads to the synthesis of collagenase, gelatinase, and stromelysin, which fully degrade skin collagen.232 The application of tretinoin has been shown to inhibit the induction of all three of these MMPs.233 UV exposure has also been demonstrated to reduce collagen production. Pretreatment of the skin with tretinoin has been shown to inhibit this loss of procollagen synthesis; therefore, pretreating the skin with topical retinoids consistently may be beneficial in preventing as well as treating photodamage.234 Retinoids have also been demonstrated to increase collagen synthesis in photoaged humans.235 Topical application of tretinoin 0.1% to photodamaged skin partially restores levels of collagen type I.









Side effects


Xerosis, desquamation, and redness are the most common side effects of topical retinoids and appear to be related to the type and dose of the retinoid, typically occurring within 2–4 days of initial treatment.236 Importantly, the irritation engendered by retinoids is separate from their photoaging benefits. This was shown in a study in which two different strengths of tretinoin (0.1% and 0.025%) were compared. Although equally efficacious in the treatment of photoaging, the degree of irritation differed substantially between the two treatment groups, with the 0.1% tretinoin-treated group experiencing nearly a threefold greater incidence of irritation than the 0.025% tretinoin-treated group.237 The irritation response appears to be receptor-mediated, as suggested by findings that the topical application of tretinoin to the skin of transgenic mice deficient in retinoic acid receptors led to no detectable epidermal hyperplasia or desquamation.238 The development of newer retinoids with specific receptor and pharmacokinetic profiles and relevant dosing may therefore result in a lower incidence of irritation, flaking, and desquamation.












Antioxidants


A full rendering of the various antioxidants useful or under investigation for dermatologic applications is beyond the scope of this chapter. The focus here will be to highlight briefly some of the most applicable antioxidants in the dermatologic armamentarium.






Vitamin C


Ascorbic acid, also known as vitamin C, is found in citrus fruits, blackcurrants, red peppers, and leafy green vegetables. Vitamin C has been demonstrated to disrupt the UV-induced generation of free radicals by reacting with the superoxide anion or the hydroxyl radical; this activity spurred its inclusion in various “after-sun” products in the 1980s.239 The topical application of vitamin C in animal models has delivered photoprotective effects, as indicated clinically by a significant reduction in erythema and tumor formation and histologically by a decrease in sunburn cells, after both UVA and UVB irradiation.240,241 In swine skin, the topical application of vitamin C combined with either a UVA or UVB sunscreen has improved sun protection as compared to the sunscreen alone.242


Most currently available topical preparations are unstable and fail to penetrate into the dermis, leaving them useless. The exposure of vitamin C preparations to UV light or air results in the molecule adding two electrons, transforming into dehydro-L-ascorbic acid, which contains an aromatic ring. This substance can be reduced back to ascorbate, but if further oxidized, the ring irreversibly opens, forming diketogulonic acid, and the vitamin C solution is rendered permanently inactive.243 Therefore, airtight containers with UV protection are necessary and the product must be formulated at a low pH to encourage absorption. This causes many vitamin C products to sting the skin. Only a few companies have successfully developed stabilized vitamin C preparations at a low pH that are packaged so as to minimize inactivation of this easily degraded product. Other benefits of vitamin C are that it helps increase production of collagen because collagen requires ascorbic acid to be formed. In addition, vitamin C has some inhibition activity on tyrosinase, making it a useful treatment for pigmentation disorders.









Vitamin E


Vitamin E, or tocopherol, found in various vegetables such as asparagus and spinach, as well as seeds, nuts, and olives, is the universal term for eight related tocopherols and tocotrienols. Vitamin E forms are referred to as either “tocopherol” or “tocopheryl” followed by the name of what is attached to it, as in “tocopheryl acetate.” Tocopherol exhibits better absorption, while tocopheryl displays a slightly longer shelf-life. The vitamin E forms used in cosmetics, usually alpha tocopheryl acetate and alpha tocopheryl linoleate, are less likely to cause contact dermatitis than D-alpha tocopheryl and are more stable at room temperature. The topical application of alpha tocopherol has been demonstrated to protect significantly against UV-induced damage to murine skin.244









Coenzyme Q10


Found in all cells and involved in energy production, coenzyme Q10 (CoQ10), also known as ubiquinone, is a powerful antioxidant that is easy to formulate into a topical cream. CoQ10, in addition to being an antioxidant, plays a significant role in the energy-producing adenosine triphosphate pathways in the mitochondria of each cell in the body. Topical CoQ10 has been demonstrated to penetrate the viable layers of the epidermis and lower the level of oxidation, reducing wrinkle depth, as well as inhibit the expression of collagenase in human fibroblasts following UVA irradiation.245 Of note, most clinical work with CoQ10 has considered oral administration. Oral coenzyme Q10 has a caffeine-type effect, therefore supplements should be taken in the morning.









Grape seed extract


The extract that is prepared from the seeds of grapes (Vitis vinifera) is rich in polyphenolic proanthocyanidins,246,247 members of the flavonoid family that are potent free radical scavengers found in many other foods, such as various berries (e.g., strawberry, cranberry, bilberry, and blueberry), green and black tea, red wine, and red cabbage.248 The topical application of grape seed extract has been shown to enhance the sun protection factor in human volunteers.249 Grape seed extract is thought to be a significantly more potent scavenger of free radicals than vitamins C and E.250 The bioflavonoids in grape seed extract appear to foster the body’s ability to absorb vitamins, thus providing a symbiotic environment for other nutrients.









Resveratrol


Highly touted for its presence in red wine, resveratrol (trans-3,5,4’-trihydroxystilbene) is a polyphenolic phytoalexin compound found in the skin and seeds of grapes, berries, red wine, and other foods. There are two isoforms: the more stable trans-resveratrol and cis-resveratrol. The topical application of reseveratrol before and after exposure to UVB has been shown in SKH-1 hairless mice to reduce UVB-induced tumor incidence and to produce a delay in the onset of skin tumorigenesis in long-term studies.251 In a different study by some of the same authors, topical application of resveratrol prior to irradiation protected against UVB-mediated cutaneous damage, as manifested by a significant reduction in UVB-mediated hydrogen peroxide production and infiltration of leukocytes; skin edema was also suppressed, as was lipid peroxidation, a marker of oxidative stress.252 Normal human keratinocytes pretreated in vitro with resveratrol have also demonstrated an inhibition of UVB-induced activation of the NF-κB pathway.253 Interestingly, posttreatment with resveratrol in this study revealed equal protection to the pretreatment, implying that responses mediated by resveratrol may not be sunscreen effects. Resveratrol is incorporated into various skin care products, including antiaging creams, eye creams, facial moisturizers, supplements, and sunscreens.









Green tea


Green tea, extracted from the Camellia sinensis plant, is one of the most studied antioxidants, with myriad in vitro and in vivo studies investigating its effects.254 The polyphenolic catechins of green tea, which include (–)epicatechin-3-O-gallate (ECG), (–)gallocatechin-3-O-gallate (GCG), (–)epigallocatechin-3-O-gallate (EGCG) and (–)epigallocatechin (EGC), have been shown to modulate the biochemical pathways important in cell proliferation, inflammatory responses, and responses of tumor promoters.255 In human skin, these polyphenols from topically applied green tea have been shown to confer photoprotection, dose-dependently decreasing UV-induced erythema, the number of sunburn cells, and DNA damage while protecting epidermal Langerhans cells.256 In addition, there is evidence from work with mice that the EGCG-induced increase of IL-12 results in augmented production of enzymes that repair UV-induced DNA damage.257 EGCG also thwarts collagen degradation, which leads to photodamage by downregulating UV-induced expression of AP-1 and NF-κB and inhibiting metalloproteinases in murine skin.258 In a 2004 study, hairless SKH-1 mice were exposed to multiple doses of UVB after oral administration of green tea polyphenols, which were found to have inhibited UVB-induced protein oxidation and expression of matrix-degrading MMPs.259 This finding, coupled with the same result seen in vitro in human skin fibroblast HS68 cells, suggests the antiaging potency of green tea polyphenols.









Lycopene


Lycopene is a nonprovitamin A red carotenoid found in fruits and vegetables such as tomatoes, watermelon, pink grapefruit, and apricots and responsible for their color.260 In a 1995 study, a 31–46% reduction in skin lycopene concentration was observed following a single intense exposure (three times the MED) of solar-simulated light on a small area of the volar arm.261 Since then, the ability of lycopene to quench singlet oxygen has been characterized as more potent than that of alpha-tocopherol or beta-carotene due to its high number of conjugated double bonds.262 Lycopene, in synergy with other nutrients, has been demonstrated to lower biomarkers of oxidative stress and carcinogenesis.263 While there is a wealth of literature describing the efficacy of ingested lycopene, there are few double-blind, case-controlled studies assessing the antioxidant in topical formulations. Nevertheless, lyocpene is found in various over-the-counter skin care products such as “antiaging” formulations, eye creams, facial moisturizers, eye creams, and sunscreens.















Role of noninvasive procedures






Microdermabrasion


Microdermabrasion is a painless resurfacing modality that requires no anesthesia or recuperation time and causes no side effects. It also diminishes fine wrinkles, improves skin texture, treats comedones, and eliminates excess skin oil.264 The microdermabrasion machine propels sterile micronized aluminum oxide crystals at the skin while applying vacuum suction to remove these particles along with the desquamated skin. The depth of the treatment depends on the force at which the particles are propelled and the speed at which the device is passed over the skin. In contradistinction to traditional surgical dermabrasion, which enters the dermis, the goal of microdermabrasion is to remove the outer layer of the epidermis, promoting natural exfoliation.265 It also appears to facilitate transdermal delivery of some medications.266,267


Microdermabrasion devices are classified as cosmetic rather than medical, and are therefore not regulated by the FDA. This has allowed the marketing claims of the manufacturers of these devices to go unchallenged or unproven. Typical indications include acne, acne scarring, striae distensae, and photoaging.268 Currently, microdermabrasion is used for facial rejuvenation, in treating other dispigmented areas, in facilitating transdermal delivery of medications, as well as in selectively reducing full-thickness SC without damaging deeper tissues, thus enhancing skin permeability.269 In 2008, microdermabrasion was among the top seven types of minimally invasive aesthetic procedures performed.270









Intense pulsed light


Introduced in 1995, intense pulsed light (IPL) devices are light instruments that emit noncoherent light with wavelengths between 500 and 1200 nm. They do not qualify as lasers because they lack coherent, monochromatic light. IPLs do look and act like lasers, however, and the newer systems are able to pump true laser devices in a separate handpiece, allowing for the purchase of one system for several indications. IPLs are widely available and have been used for hair removal as well as to treat acne, facial redness and telangiectasias, keratosis pilaris, lentigines, nevus flammeus, photodamage, poikiloderma, spider veins, and venous malformations.271


Practitioners should ascertain a patient’s skin type and sun protection status prior to treatment. For instance, hypopigmentation can result from treating a recently tanned patient due to the absorption of melanin by the device. Patients should be advised to protect themselves from solar exposure before and after treatments. Practitioners should take special care in lengthening pulse widths and delays between pulses when using IPLs on patients with darker skin types (Fitzpatrick IV and V).272,273 For patients with severe photodamage, pulses should be placed close together; far spacing can lead to striping, which can also result in any situation when higher fluences are used and pulses are not placed closely together. Additional treatment of the untreated areas resolves this complication. Fifteen minutes is the typical time elapsed for a full-face treatment. To treat photodamage successfully, three to five treatments at 1-month intervals are suggested.274


Topical anesthesia is not required for IPL procedures. IPLs offer the ability to treat vascular and pigmented lesions with one instrument, rapid treatment times (allowing patients to return to work after the procedure), and consistent reproducible results while causing few, if any, side effects (e.g., minimal if any downtime and perhaps mild darkening of treated lentigines, and erythema of treated areas).












Conclusion


To achieve optimal results for patients, whether they are having surgery, dermal fillers, botulinum toxin or lasers, the proper skin care must be recommended. The author’s skin-typing system has proven helpful in classifying patients before choosing an appropriate regimen of skin care. The skin care regimen should be reviewed at every patient visit to increase patient compliance.
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It is well established that chronic sun exposure leads to the manifestation of premature or extrinsic skin aging. Fisher et al. show that retinoids, long used for treating acne as well as photoaging, can inhibit the UV induction of several collagen-degrading enzymes, suggesting that retinoids have the potential to prevent skin aging.
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Synopsis







[image: image] When properly administered to appropriately selected individuals, botulinum toxin type-A (BoNT-A) can have a rejuvenating effect on nearly the entire face and neck.


[image: image] Carefully observing the functional anatomy of each patient is the key to determining how much BoNT-A to administer and where to place each injection.


[image: image] In some facial areas, fine control can be achieved by only partially affecting muscles, causing the neighboring musculature to compensate for the ensuing weakness.














Introduction


There are many components to the process of facial aging. Thinning of the dermis, elastosis, loss of facial volume, genetic factors, gravity, skeletal changes, sun damage and smoking all play a part in this process. So does facial animation. Certain rhytids are primarily caused by facial movement. Others are caused by other factors as well as a component of animation. Therefore, as long as a wrinkle or unattractive shape is as least partially caused by muscular action, it can be treated with botulinum toxin A (BoNT-A); however, how well a specific unaesthetic area responds to treatment with BoNT-A depends on how much of the unattractive area is caused by factors other than animation.


For example, a glabellar rhytid that is almost completely caused by the actions of the corrugators and procerus muscles in a relatively young patient can be totally eradicated with BoNT-A. In contrast, vertical lip rhytids in an elderly woman with thin skin, sun damage, a history of smoking, and loss of lip volume may only be partially improved by careful injection of the orbicularis oris muscle, which contributes to the accordion-like scrunching of the overlying lip skin.


BoNT-A treatment is currently the most frequently performed cosmetic procedure in the US and its importance in aesthetic plastic surgery simply cannot be overstated. In 2008, nearly 2.5 million BoNT-A procedures were performed in the US, representing approximately 30% of all nonsurgical cosmetic procedures. That is more than all liposuction, breast augmentation, rhinoplasty, facelift, and blepharoplasty procedures combined.1


Although the subject of this chapter is focused on the manipulation of facial animation, the ability of the overlying skin to resist these underlying forces that would deform it, is also of paramount importance when discussing rhytids.





Key points







• The most important elements for facial rejuvenation with BoNT-A are functional anatomy, functional anatomy, and functional anatomy!


• To minimize the risk of a frozen, unnatural appearance, use the minimally effective dose of BoNT-A.


• Brow elevation depends on the relative weakness of the brow elevators versus brow depressors.


• The dose of BoNT-A used should be based on the estimated mass of the muscle being injected, not the depth of the rhytid.


• Avoiding the use of aspirin and non-steroidal antiinflammatory medications will decrease the occurrence and severity of ecchymosis.


• The lower frontalis muscle has the greatest effect on brow elevation.


• Threading the injection through the lips gives a more natural result than the near universal point technique.


• Cooling the skin before injection minimizes discomfort.


• As a general rule, injecting depressors more strongly than elevators will tend to give a more gentle lift to the area involved.


• Over-injecting the mentalis can result in a “witch’s chin” deformity and oral incompetence.















History


BoNT-A was first used in ophthalmology for the treatment of strabismus:




• Injecting BoNT-A into spastic extraocular muscles provided a noninvasive alternative to surgery.


• Effectiveness was first established in Rhesus monkeys.2


• The safety and effectiveness were later demonstrated in human patients.3





The ophthalmic use of BoNT-A soon included treatment of incapacitating essential blepharospasm:




• Injecting BoNT-A into the orbicularis oculi provided relief of spasm for an average of 12 weeks.4





The use of BoNT-A rapidly expanded into the field of aesthetic medicine:




• A report describing the cosmetic value of BoNT-A on glabellar rhytids in 18 patients was published in 1992.5


• Glabellar muscles remain the most commonly injected muscles for cosmetic reasons; however, BoNT-A has been used to treat every mimetic muscle of the face with varying results.












Basic science






Pharmacology and pharmacokinetics


Clostridium botulinum is a Gram-positive, anaerobic bacterium that is known to produce seven serologically distinct types of toxin designated A through G, of which type A is the most potent. Botulinum toxin types A and B are used medically and are available in the US. The type-A toxin is a fully sequenced, 1296 amino acid polypeptide protein consisting of a 100-kDa heavy chain joined by a disulfide bond to a 50-kDa light chain.6


In the normally-functioning neuromuscular junction, the propagation of an action potential at the presynaptic neuron terminal opens voltage-dependent calcium channels. The influx of extracellular calcium ions causes vesicles containing acetylcholine to dock and fuse to the presynaptic neuron’s cell membrane through the action of a 25 kDa soluble N-ethylmaleimide-sensitive factor attachment protein (SNAP-25). The released acetylcholine crosses the synaptic cleft, where it binds with nicotinic receptors at the motor end plate, opens sodium-potassium ion channels, depolarizes the motor endplate, and initiates the sequence of events that leads to contraction of the muscle fiber.7


Following the administration of botulinum toxin, the heavy chain binds to the axon terminal, which enables the toxin to enter the neuron via endocytosis. In the cytoplasm, the proteolytic light chain degrades SNAP-25, thereby preventing fusion of the acetylcholine containing vesicle with the cell membrane, preventing release of acetylcholine. Within a few days, the affected nerve is incapable of releasing acetylcholine, resulting in flaccid paralysis of the muscle fiber it innervates. Type-B botulinum toxin also causes flaccid paralysis but does so by inhibiting synaptobrevin, a vesicle-associated membrane protein similar to SNAP-25.7 Unless specified, the remainder of this chapter concerns botulinum toxin type A.


Recovery begins to occur after several weeks, although the mechanism for this is not completely understood. Initially, small neuritic processes grow out of the affected neurons and establish new functional synapses, which are capable of acetylcholine release; however, these neuritic networks shrink and disappear as the original neurons regain function. The initial clinical response to botulinum toxin is usually readily apparent for 3–4 months, although 6–7 months are often required for the effects to completely disappear. BoNT-A begins to display an increased duration of action in most patients when they undergo treatment on a regular basis. When used cosmetically, the duration of action of BoNT-B is significantly less than that of type A, with an effective initial response of 2–3 months.






Commercial sources of BoNT-A


Several botulinum toxin products are currently available in the US:




• Botox® (onabotulinumtoxinA) for injection (Allergan, Inc., Irvine, CA) is supplied in vials containing 100 U of vacuum-dried Clostridium botulinum type A neurotoxin complex, 0.5 mg of albumin human, and 0.9 mg of sodium chloride without a preservative.8


• Botox® Cosmetic (onabotulinumtoxinA) for injection (Allergan, Inc., Irvine, CA) is provided in vials containing 50 U of vacuum-dried Clostridium botulinum type A neurotoxin complex, 0.25 mg of albumin human, and 0.45 mg of sodium chloride without a preservative, or 100 U of vacuum-dried Clostridium botulinum type A neurotoxin complex, 0.5 mg of albumin human, and 0.9 mg of sodium chloride without a preservative.9


• Dysport™ for injection (abobotulinumtoxinA) (Tercica Inc., Brisbane, CA and Medicis Aesthetics Inc., Scottsdale, AZ) is supplied in vials containing 500 or 300 U of lyophilized abobotulinumtoxinA, 125 µg human serum albumin and 2.5 mg lactose.10


• Xeomin for injection (incobotulinumtoxinA) (Merz) in 50 and 100 unit vials.












Commercial source of BoNT-B







• Myobloc® (rimabotulinumtoxinB) injection (Solstice Neurosciences Inc., South San Francisco, CA) is provided in 3.5 mL vials containing 5000 U of botulinum toxin type B per mL in 0.05% human serum albumin, 0.01 M sodium succinate, and 0.1 M sodium chloride.11





The BoNT-A in Dysport and Botox are produced by fermentation of the bacterium Clostridium botulinum type A (Hall Strain), while BoNT-B in Myobloc is produced by fermentation of the bacterium Clostridium botulinum type B (Bean strain).12 It is important to note that the potency of each product is specific to the preparation and assay method utilized and is not interchangeable with other preparations of botulinum toxin products.13,14


While this list was comprehensive at the time it was written, there are many other toxins in clinical trials, which we will have in our armamentarium. Whether these are injectable or topically applied (RT001, Revance Therapeutics, Newark, CA) the strategy for these products remains the same; to identify the offending muscular segments and relax them to a certain extent. Dosing regimens with these products will always be in a state of flux. Good judgment, a critical eye, and an understanding of functional anatomy will never go out of style. Thus, this chapter is adaptable for neurotoxins not yet in use. New BoNT-A formulations will have different complexing proteins, different excipients, different complex sizes, different pharmacokinetics, and definitely different dosing regimens. The key to evaluating these products will be dissociation. The basic function of the lone 1296 amino acid chain is the same.
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Plastic Swrgecy and Rocovery Conter

Foad Nahs, MD. FACS,

‘To My Dear Friends and Family:

Daring the many years hat  ave been i the racic o Plasic Surgery, have
estended full coutesy st close finds and doctors . mater ofprincple. As
the ears pass, 1 havebeen fortnate i accumulating morefiends and enjoyed the
professionalconfidence ofdocors famile, o the extent that asgnificat par of my

time these days s consumed performing such surgery.

thei

reasing costs of

overhead i the pra

of surgery today, notthe least of which is our excessive and.

‘rowing insurance premium for malpractice nsurance,

s olongerporsibe o me
oy et s coriis,Nesdles o, e st o
1t v o e my sl s oo s ad s ot is i
i o T b i e ey s L e ol
understand and forgive me, since all | have to offer is whatever expertise I may have.
doeopad o e
S,

NS et

Foad Nabai, M.D.

The Plicads # Suite 640 #3200 Downssood Circle ® Atlant, Georgia 30327
Phone:(404) 3510051 ¢ Fax:(404)351.0632 % NAHAIMDG@sol.com
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ALTERNATIVES

RHYTIDECTOMY
(FACE LIFT)

cheduled on 4/14/201

'UNSATISFACTORY RESULT: The results of a chemical pecl may be less than
satisfactory for a number of reasons, including but not limited 10, ess than desired beneficia
skin changes, scarring, increased or decreased skin coloration, areas of skin necrosis
(slough)etc.

RECURRENCE OF SKIN LESIONS: Superfiial skin lesions are frequently removed by
e, but may recur and require secondary removal by other means.

'SKIN CANCER: While skin peels may help with some precancerous skin conditios, those
conditions may not be climinated or may recur.

SENSITIVITY TO SUNBURN: Desper pecls (usually phenol) may leave your skin
permancntly sensitive o sun exposure.

RECURRENCE OF WRINKLES: Wrinkles climinated or decreased now may recur with
further aging. Further treatment may be indicated in the future.

PROLONGED HEALING: Occasionally, deeper peels esult i onger than anticipated
healing times. Discomfort can be prolonged and the final result may be thin sensitve skin.

HEART COMPLICATIONS: Phenol peels have occasionally stimulated heart iregularities
and srious cardiac problems requiring hospitalization. A few deaths have been reported.

Chemical peel is an elective procedure and can be avoided with no procedure risk.
Altematives include other types of lighte pecls, dermabrasion, laserresurfcing, scar
excisions, skin tightening procedures and dermal illers. The surgical altemativs also have
potental complications.

INCISIONS (SCARS): In the temporal area, Dr. Nahai can make the incisions within the
hairline or n front of the hairline. 1fmade in ront,the sars will be visible but the hirline
will not change. Scars made within the hairline cause the hair to move up and slightly
backward when the lf i done. We find it best o place the preauricular (in front of the ear)
scar behind the tragus (the small lap at the external opening of the ear),as that

least noticeable.

“The incision behind the car can also be made within or below the hairline. 1f made within
the harline, much of th scar will be hidden, BUT THERE WILL BE A CHANGE IN THE
HAIRLINE AND THERE WILL BE MORE HAIR-FREE SKIN BEHIND YOUR EAR. If
Dr. Nahai places the incision below the hairlin, the hairline will remain intat, but the sca-
il b visible if you wear your hair up.

HEMATOMA: Ifexcessive bleeding occurs under the skin aftr surgery,a collction of
blood under the skin (a hematoma) can form. I the hematoma remains smal, the body il
absorb it gradually. IFitbecomes larger, it may need o be emoved by sucton. Further
surgey o removeclsisuncommon, bt occasionaly necessary.

LOSS OF SENSATION: Permanent numbness rarely occurs. When it does, i usually
involves the earlobes and rarely the skin in front of the ars.
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W SUPPLIES TO PURCHASE IN ADVANCE FOR HOME CARE: -1/1 box of 4X4 gauze
sponges
~distlled water
~CIAquaphor
~11Cetaphil Cleanser
~ICetaphil Lotion
~0119% hydrocortisone cream

W MEDICATIONS: At your pre-operative appointment you will be given a prescription for a
pein medication, which usually is equired for th first couple of days afer the procedure.
Your other prescrptions will b for an antibiotic and an antiviral medication to minimize
infection and fever blisers. Take all medications as prescribed unti inished.

W PROTECTING NEW SKIN: ALWAYS wash your hands befor touching your face.
‘Typically, healing progresses over the 1010 14 days from the application ofthe pecl
chemicals. During this time, ollow these simple procedures o assure a rapid and.
uncomplicated recovery. Continue taking the prescribed antiviral and ant
unil it s finished. This wil help to avoid "fever blsters”". You should also try 1o avo
exposure to persons with colds of viral infections or outbreaks.

‘During the first 7 days aftr a laser resurfucing procedure or a Croton Oil Peel, it is most

important that you adhere o the following directions. If you experience swelling, it will

disappear. Postoperative instructions may change aflr 7 09 days when the skin surfice
very thin and tender. You

W DIET AND FLUIDS: Ifthe area around the mouth was resurfaced, avoid excessive
chewing and speaking. The more fluids you drnk, the better you will do. Attempt to rink.
10 ounces of luids per hour while awake. Apple juice and ginger ae tend to be tolerated
the best. After 48 hours, try o increase your diet 0 soft kinds of food, such as soup, pasta,
milk shakes, pudding or yogurt. Avoid eating abrasive foods such as potato chips or meat
which require excessive chewing. You should ncrease the food consistency as tolerated.

W ACTIVITIES During the first 48 hours remain a rest. You may resume normal activitis as
‘your pain level permits. Seep on your back with your head sightly clevated. Avoid
‘activties that might result n injury. As much s possible, avoid exposure {0 the sun,
Refrain from strenuous exercise, work or play during the irst 5 days.

[
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ALTERNATIVES

CHEMICAL PEEL

W BLINDNESS: This is an extremely rare complication. Bloeding deep within the orbit,
around the eye, appears to b the underlying reason. Avoiding deep orbita injections and
‘employing meticulous hemostasis (control of smal bleeders) during the procedure avoids
the potential for this horrible complication. Most plastc surgeons do not even know anather
surgeon whohas seen this problem.

™ Youand Dr. Nahai have chosen o proceed with eyelid surgery. Not having surgery avoids.
all potential isks. Several different methods of prforming your eyelid surgery are
avalable. Ifyou have any questions abou the method agreed upon by you and Dr. Nahai
please ask more questions until you feel completely comfortable with your decision.

M DECREASED PIGMENTATION: Loss or reduction of normal skin color can occur after
phenol-based chemical pecls. "Buered” phenol peels have much les risk of loss of skin
color,but do not erase the wrinkles as well because the "buffering” reduces the depth of
penctration.

Lighter peels, such as trchloroacetic aid (TCA), resorcinol, or gycolic acid do not cause:
‘s much hypopigmentation under nomal circumstances.

DECREASED PIGMENTATION, IF IT OCCURS, IS PERMANENT AND MAY
REQUIRE THE USE OF MAKEUP ON A REGULAR BASIS.

' RATIONALE FOR CHOICE OF PEEL: Phenol-based pecls il help even the most
kled skin, bt the small risk of hypopigmentation is the price e pays for the
elimination or eduction of those wrinkles. Lighter peels, such as TCA or esorcinol, will
help more superfcial wrinkles, but will NOT erase deep wrinkles.

W SCARS: Superficial scarring can occur after phenol, TCA, or resorcinol peels, butis
relatively uncommon. Ifit should occur, t i usually confined to a small area or to scatered
areas. Injection with Kenalog (steroid),the use of slicone sheeting, dermabrasion, and the
passage of time allcan help.

W INCREASED PIGMENTATION: Increased depth of color or chronic redness can occur
after peels. This problem usually fades with time. If you requir treatment, so-called
bleaching creams can help, but efective action may take 1-3 months.

W HERPES AND OTHER INFECTIONS: Please inform your surgeon or the nurse if you
have a history of herpes infections (e.2, cold sores, fever blister, shingls). He or she will
give youa prescription for Zovirax as a preventative measure aginst lesions developing in
the peeled area. Other skin infections can occur following peels which would require:
antibioti treatment.

W SORES: If you do not have a history of herpes, but have any type of sore i the pecled arca
aftersurgery, please call (404) 351-0051 for medication.
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PRE-ANESTHESIA EVALUATION
Paces Plastic Surgery and Recovery Center

Please complete all questions, front & back, and sign dotoof planned surgery
_ PR —_—
Pt e | dweolbm  hegh  weRh  cecwpoien
Soorrmarycore gy o 87 oadaen

Lastphysical exam by

Is ther any chance that you e now prognant? __ I you menstuale, what was the st day of your last mensirual pariod? ___

list ALL allergies. allergies
05, tap, s, toxoc__your reaction 1o thom ___ugs,tap, ook, iex oc__your reaction to them

list proscription medicines _ r0a50n you ake s _dosane st proscripion medicines _ reason you ake s __dossge

Listal ovor-the-counter madicines, natual o hobal products you take.

i you have had anesthesiabefoe, s those surgeries and approximate dtes
year_operstion ropersion’ your__operaton

0t you oxperience nausea wih anesthesia? __ other probem s rlated o anesthesia.
Has anyono decty rolated 1 you had a igh fovr o breatring protiems rolated o anesthesia?

100 you experience motion sckness?____ (This can increase yourrisk for nausea afe surgry)

‘CIRCLE ALLTHAT APPLY IF YOU HAVE OR HAVE HAD THE FOLLOWING:

yes_ .. Hoart condition: angina, chest pain, previous hoart atack, iregular heartboal, high blood pressure, murmur,
hear ailure, other

o5 no . Hoart reatment procedures, pacemaker, iternal defbilator, stent placement, o other heart operations or
heart ests.

yus_ o ..Have you had any breathing problems: seep apnea, asthma, emphysema, chroric chest colds, fecent
preumonia bronchits, lu, sinus infecton or recent cold, or 40 you cough most or every day?

o8 no...Have you had any reatment fo your lungs of to improve your breahing?

e e e e e e e
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B SKIN LOSS: Occasionally, poor circulation coupled with skin under tension willlead to
blistring,redness, and, rarely, small areas of skin loss. Skin loss most commonly occurs
behind the cars but an occur lsewhere. I this happens, it will deay healing, and
superfical scarrng may occur. You may require some "touch-up” procedures. (This is why
we ask smokers o discontnue smoking for several weeks bfore and ate surgery,as they
areatthe greatest is for this complication).

W POSTOPERATIVE SAGGING: Proper sk tension is important. Ifthe kin s pulled too
tight,cirulation diminishes and skin can die. Dr. Nahai. wil I o tighten your skin as
much as tis saf to.do. If your skin does not have normal eastiity, it may strtch or sag
sooner than desired. This s not your surgeon's faul. A subsequent smal tuck can be very.
helpful if you have this kind of skin.

® NERVE INJURY: It s extremely are for the main trunk of the facal nerve o be injured.
Temporary damage 10 one ofthe peripheral branches i uncommon. I his should happen,
‘you might have diffculy in moving your forehead, upper lip, or lower lip. Resolution
usually occursin & month or twos however, permanent damage remains a remote possibiliy.
Occasionally, the sensory nerve that suppli the earlobe may incur damage despite the best
efforts o preserve its function.

W ASYMMETRY: No onesfuce i totally symmetrical. Many people notice asymmetry for
the first time when they scrutinize themselves afier a face ift. Because this surgey is as
‘much an art a a science, surgical asymmetries can occur, Purther surgery is arely

W CHRONIC PAIN: Most fuce-lftprocedures cause very litle discomfort for more than a
e days and allthe skin sensation will have returned (o normal in 3-5 months. In very rare
cases, patients have noted chronic pain at the surgicl it that lsts @ year or longer
(occasionally longer). Rarely, patients complain that the operated areas become
superfcially hot or red. These symptoms can occur following exercise or for no apparent
reason and can occur for several months. The reasons for allthe above symptoms are
unclear and specific treatment is ot known. Massage and ice packs may be
symptomaticaly helpful. Some patience and understanding while the symptoms clear over
time i "required.”

W SWELLING AND PAIN IN THE PAROTID AREA: The surface of the parotid gland (2
large salivary gland below and in front ofthe ea) is exposed as part of the procedure for
tightening the deeper layers. Occasional swelling of the parotid gland or discomfort while
eating may occur for 1-4 weeks atersurgery. This i a sl -limiting problem and will
resolve without reatment.

W SCARS: Scars will occur and may go from pink and firm to faded and softover a period of
six to twelve months; some scars may widen, become depressed, or appear aised, irm, and.
"ropey” red which may take two years or longer to fade and soften scars wil be permanent
and visible.

B HAIRLOSS: Possible loss of some hair along the incisions lnes on the scap.

e
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PECIFIC POST OPERATIVE INSTRUCTIONS

BLEPHAROPLASTY
(EYELID SURGERY)

CHEMICAL PEEL

B ICE: lee packs oriced sponges help tremendously after eyelid surgery. A bow of ce cubes
and several sponges at the bedside can soothe sor areas during the firstday or so. Itis
‘more important t sleep than to have ice on your eyelds, so don' stay awake in order 1 ic.
‘When you do awaken, apply some ice for a few minutes before going back to slecp.

' POSITION: Keeping the head clevated will help reduce swelling. Many patiens sleep with
several pillows or in a ecliner o maintain their head above the level o their heart,

® BLEEDING AND CLOTTED BLOOD: If you bleed from one of the suture lines, pply
pressure with a sponge for 10-20 minutes, and it will almost certaily stop. If dred or
clotted blood i stuck n the sutures or alang the suture line, we advise gentl cleansing with
peroxide or soap and water.

B SUTURES: Dr. Nahai will emove the sutures 4-6 days after surgey. You maybe
instructed o begin some scar massage at this point.

B SUNSCREEN AND MAKEUP: Aflerth suureshave been removed, use a sunscreen with
a skin protection facor (SPF) ofat east 15 o your yelids when otsid, and continue (0
050 for at least 6 months afte surgry. You may apply makeup i addition o sunscrcen
on your eyelids the day afle the suures are emove

W ACTIVITIES: Most people feel early normal wit
(although swelling and bruising may last onger). You can retum to work as desired,
provided your job does not involve any heavy lifting or training. Do not do aerobic or
heavy exercise for at least3 weeks after surgery in order 10 avoid excessive swelling or
blecding.

W ADDITIONAL POINTS INCLUDE IN YOUR CARE: *M;
during the healing process that may stretch or crack the s
+Tum your back o the shower head and wash your hair with your head tilted backwards.

Do not allow the shower water t hit your face direcly.

Absolutely avoid sun exposure for one month aftr all peelng has fiished.

+IDo not wear makeup while skin s healng.

+CIKeep your hair offyour face

Sleep on your back with your head elevated to help reduce swelling, and prevent pillows
from rubbing on your face.

+0Avoid using dental floss.

+OIAlthough infection i rare, notify your doctor if you see evidence of drainage or aised

ize facial expressions

B CONTINUING CARE: Your physi structyou s ou ar sn t postopratve
Vst regarding any changes tothe sbove and furter car, Avoid juryand th sun. Onc
approved by your physican,appy sunscreen withan SPF (sun protetionfcto) ofa st
30if you pla o be ousideaal.
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BLEPHAROPLASTY
(EYELID SURGERY)

ed on 4/14/2010

PECIFIC SURGICAL RISKS

W SAGGING OR "ATONICITY" OF THE LOWER EYELIDS: Temporary or ong-term loss
of the nerve suply to the muscle tha supports the lower eyelid can allow sagging of the
margin of the eyelid. The muscle usually regains it innervation within several days (0
weeks. Supportof the eyelid with tape and upward massage usually helps. Few patients

require further surgery.

B MILIA (MICROCYSTS ALONG THE INCISION LINES): Tiny cysis often form along
the incision line during the healing phase. ‘These willcither cear up with time or Dr. Nahai
can "unroof” with a needle tp during a postoperative vi

W RETRACTION AND ECTROPION (EVERSION) OF THE LOWER EYELIDS: Rarcly,
scarring within the eyelid or excessive skin excision can cause eversion of the margin of the
eyelid or a downwiard pull of the eyelid. Taping with adhesive strips (steri-srips) and
‘upward massage usually solve the problem, but some patients require further surgery.

B INABILITY TO CLOSE THE UPPER EYELIDS: This oceurs because of excessive skin
excision or postoperative muscle weakness. Although we want o remove as much skin as
possible in order o obiin the "best result” we will operate conservatively and use our best
judgment and experience to avoid such problems. Inan exremely rare case, you may.
require a replacement of skin with a graft.

B SAGGING OR "PTOSIS" OF THE UPPER EYELIDS: Surgery may damage the
‘mechanism that supports and it the upper eyelid. Should this unlikely even occur, you
may need further surgery.

B DRY EYES: Aftereyelid surgery, your ees will probably feeldrierthan usual. We
suggest using artificial tears or ointment. If you have a problem with dry eyes before.
surgery, you must discuss this with your surgeon before the operation.

W ASYMMETRY: One eyelid can heal slightly differently than the other. Very minor
differences are common in normal people and are common afer surgery as well. Following
surgery, patients examine themselves much more critcally and have more concerns. Almost
all minor differences disappear with the completion of healng.

W INTERNAL EYELID DAMAGE: Eye muscles and nerves are arely inured during
blepharoplasty. Should such injury occur, secondary surgery could be required (usually by
an Ophthalmologist) and permanent damage could remain.

W UNSATISFACTORY RESULT: If the result of your lepharoplasty surgery is
unsatsfactory,cither time and healing or a scondary surgcal procedure wil usually correct
the problem.
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PACES

Plastic Surgery and Recover Center
'3200 Downwood Gircle, Suite 640
Adianta, GA 30327
Phone: 4043510081 FAX: 404-3610632

PRIOR TO YOUR SURGERY:

DO NOT TAKE VITAMIN E, GARLIC TABLETS, ST. JOHN'S WORT, GINKGO
BILOBA, ECHINACEA, GREEN TEA, GINSENG, WEIGHT LOSS PRODUCTS OR
ASPIRIN PRODUCTS FOR TWO WEEKS PRIOR and ONE WEEK AFTER SURGERY
AS THESE MAY PROMOTE BLEEDING.

“IF YOU ARE ON COUMADIN - please notify us immediately and you must contact

your physician who prescribed it. He will need to make the decision if you are able to
come off o this for surgery and give written medical clearance.

ASPIRIN products include:

‘Alka Seltzer Anacin Ascriptin BC Tablets
Bufferin Cheracol Cope Coricidin
Darvon Compound Bayer Fiorinal Dristan
‘Soma Compound Ecotrin Empirin Excedrin
Widol Sine-Aid Sine-Off Percodan
Stendin Vanquish Triaminicin

IBUPROFEN medications include:
Advil Medipren Nuprin
Aleve Motrin Rufen

ANTIARTHRITIC medications include:

Voltarin Clinoril Feldene indocin

Naprosyn Tolectin Anaprox Orud
Dolobid Relafen Ansaid Butazolidin
Daypro

PLEASE TAKE ONLY TYLENOL (ACETAMINOPHEN) FOR PAIN
BEFORE YOUR SURGERY.

“WE ENCOURAGE YOU TO TAKE 500 MG OF VITAMIN C, 4 to & times a day EVERY DAY
BEFORE YOUR SURGERY AND DURING THE RECOVERY fo improve bruising and swolling
resulting from the surgery, and o enhance healing. We aiso recommend taking Arica Montana
prior to surgary.

IF YOU HAVE ANY QUESTIONS ABOUT THESE OR OTHER MEDICATIONS THAT YOU ARE
TAKING, PLEASE CALL 404-351-0051 AND ASK TO SPEAK WITH A NURSE.
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procedures
Total for all 1.4% 19.56% 429% 27.8% 8.3%

procedures
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HEALING OF SENSORY NERVES: As the nerves regenerate, itching, buming, tingling,
‘and shooting sensations will occur. Ice, moisturizers, and gentle massaging are helpful
during this phase of the healing process.

FIRMNESS UNDER SKIN: Some degree of irmness or lumpiness under te skin s normal
aftersurgery and will esolve with time. Local massage will speed resolution ofthis
problem, which normally takes 2-4 months to disappear completey.

ASYMMETRIC SWELLING: Do not b alarmed if one side of your face is slghtly more
swollen or numb than the other. This is common and usually disappears within a few weeks.

EYE SYMPTOMS: Your eyelids may feel tight even if they have not been operated on,
because of the swelling that occurs in the ntire fuce. Your vsion may also be blurred from
the ointment that s placed in them for protction during surgery. Eye drops and ice packs
il feel particularly soothing forthe first few days afer surgery.

ACTIVITIES: Most patients who have had face lfs foel reasonably normal within 3-4 days.
after surgery even though they are swollen. I you wish to do light office work, you may.

Do not, however, o any heavy activtis or aerobic exercise for at east 3 weeks afier
Strenuous activiies can cause bleeding and swellng for a onger period than is
necessary.

Wi ¥





OEBPS/OEBPS/images/B9781455710539000407_ifcopy-004-9781455710539.jpg
pticurs
oy use

o s s





OEBPS/OEBPS/images/B9781455710539000018_on001-008-9781455710539.jpg
PACES PLASTIC SURGERY AND RECOVERY CENTER
3200 Downwood Circle
Suite 640
Atlanta, Georgia 30327
(404) 351-0051

PHOTOGRAPHIC CONSENT

I hereby voluntarily grant permission to Paces and Paces North Plastic Surgery Center
and/or their designated employees to take and use any pre-operative, intra-operative, or
post-operative photos of myself for purposes of record, rescarch, education, and medical
publication, as well as assisting others in making their surgical decisions. Any of these
uses may be eliminated from this form.

| further understand that no form of compensation shall become payable to me for the use
of these photographs.

| hereby release Paces Plastic Surgery Center and it agents from any and all claims and
demands arising out of or in conjunction with the use of these photographs.

Signature Date

Print Name

I hereby certify that I am a parent or the person legally responsible as the guardian of the
above patient, a minor person, and that I also hereby provide authorization and grant the
releases described above in this document.

Parent/Legal Guardian Signature Date

Print Name
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DRAIN CARE: Sccure the bulb of the drain (0 the dressing on your head with a safety pin.
“The evening of surgery, you should empty the bulb by opening the plug a the op and
pouring outthe contents. Do not attempt 1o remove the bulb from the tubing. Squecze the
bulb 10 recompres it and put the plug back into the holeat the top in order to maintain the
vacuum. Do this whenever the bulb fills or expands 50% or more.

Ifthe bulb fll rapidly after emptying it or you need o empy it mor than three imes daily
please call us at (404) 351-0051. Dr. Nahai or a nurse will usually remove the drain the day
after surgery, but occasionally they are Ieft for 2-3 days. Removing them fecls a litle
strange, butis ot painful. You may shower and shampoo your hair the day afte the drans.
are removed.

BLEEDING: Small amounts of oozing and bieeding afte surgery are normal. The bulky.
dressing may be stained and the size of the stain may enlarge after you g0 home — his is
normal. IFserious bieeding oceurs, apply pressure and call us. Bleeding under the skin
flaps that causes serious swelling and discomfort is very uncommon, but it does occur, it
requires attention and evaluation by your surgeon. Call us at (404) 351-0051 immediately.

SUTURES: The sutures in front of your ears willbe removed in the week after surgery. 1If
you have had an incision made under your chin, those sutures also will be removed at that
fime. The staples within the hair and the sutures behind the ear willalso be removed.

SUNSCREEN AND MAKEUP: It i imperativ that your scars be protected from the sun
fora good 6 months aftr surgery. Usc a sunscreen with a skin-protction factor (SPF) of at
least 15 atal imes. It should be applied before your makeup. You may begin applying
makeup 2 days afer your sutures are removed. Our staffcan assit you with techniques of
camouflage make up.

‘SKIN CARE: All the skin of the face and neck may el dry and chapped after facial
surgery. By two weeks atersurgery you can usually retu to your preoperative skin care
regimen.

HAIR CARE: Aftr a face lifl, most patients experience a temporary change in the texture
‘and manageability of thei hair, Your hair is eacting o the "shock” of surgery and will
recover naturally within 6 weeks. If you color or perm your hair, plan to have it done before
surgery or wait unil 6 weeks aterward forthe best resuls

SHAMPOO: Forty-cight hoursafe surgery or 24 hoursafter th s have been
emoved,you may wsh your hair. You may refer o hve your hairdrsservash it for
you. I cither case,a hair dryr, fused tall shoud be keptonth lowest hatsetin, a5
Joursclp may be partally .

e W
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Roderick Hester, Jr., MD
Mark A. Codner, MD

Foad Nahai, MD, FACS
Farzad Nahai, MD

Kristin Boehm

Susan Hurt, MD

Phone: 404-351.0051 Fax 404-351.0632

CHIEF COMPLANT(S)

PAST HISTORY:
1. Serious liinesses:

3 Other Hospitalzations:

4. Medications Allergies:

5. Bleeding Disorders or condition?

DVT History? YES NO

6. Latex Allergy? YES NO

7. Present Medications:

[EAMILY HISTORY and PERSONAL HISTORY:
1. Breast Cancer

Refering Physician:
Relerred By

Mammogram: Yes  No
Last Done:

History of Cigarette Smoking? ~ Yes  No

ETOH
History of:
. Eczema
. Acne,
* Skindisease

- VITAMINE
« IBUPROFEN
* DetaryHerbal Supplements:

2. Skin cancer
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'ONSENT FOR SURGERY

1, [ csirc Foad Nahai, M.D., F.A.C.S. and such assistants as may be assigned by him, to
perform the clective procedure(s) of:

W CROTON OIL/ TCA - SEGMENTAL CHEMICAL PEEL (A chemi
perioral arcas using CROTON OIL and TRICHLOROACETIC acid.)

W QUAD BLEPHAROPLASTY (Removal of excess skin and fat from my upper and lower cyclids.)

W SHORT SCAR RHYTIDECTOMY - FACE AND NECK LIFT (Removal of excess skin from my
face, jowl, and neck with minimum scarring )

1 peel of the forchcad and

‘The nature and purpose of the operation(s), possible alternative methods of treatment, including no
treatment/surgery, risks and possible complications have been fully explained to me by Foad Nahai, M.D.,
F.A.C.S. during my preoperative consultation. T understand that this operation is not an emergency nor s it
‘medically necessary (o improve of protect my physical health. | have been advised that all surgery involves
gencral risks, including but not limited to bleeding, infection, nerve or tissue damage and, rarely, cardiac arrest,
death, or other scrious bodily injury. I acknowledge that no guarantes o assurances have been made as 10 the
resuls that may be obtained.

1 understand that anesthesia will be given and that it too, carries risks. | consent to the administration of
anesthesia by cither Foad Nahai, M.D., F.A.C.S. or a qualified anesthesiologist and to the use of such
anesthetics as he may deem advisable.

1t has been explained to me that during the course of the operation unforeseen conditions may be revealed that
necessitate an extension of the original procedure, and I hercby authorize my doctor and/or such assistants as
may be sclected by him to perform such procedures as are necessary and desirable, including but not limited to
the services of pathologists, radiologists, or a laboratory. The authority granted in this paragraph shall extend to
remedying conditions that are not known to my doctor at the time the operation commences.

1 understand that if computer generated documents were used in my planning that it was used merely for the
purpose of illustration and discussion. 1 certfy my understanding that there is not a warranty, expressed or
implied as to my final appearance by the use of such electronically altered images.

T understand that photography is important in planning and evaluating surgery, and I give permission for
photographs to be taken before, during and afier my surgery for the purposes of documentation only, 10 be
‘maintained in my office medical chart.

We do not operate under General or MAC anesthesia on pregnant patients at this facilty. It s recommended
that all female patients of child bearing age take a pregnaney test prior to anesthesia and surgery. The reason
for this precaution is the risk of possible damage o any unborn child. Your signature below indicaes that you
wish to waive this pregnancy test and assume this risk for yourself releasing Paces Plastic Surgery, Emory
University and your physician from all responsibility and labiliy for any complications that may occur.
Pregnancy testing is available here at your additional expense.
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BreciFic As

BLEPHAROPLASTY
(EYELID SURGERY)

CHEMICAL PEEL

RHYTIDECTOMY
(FACE LIFT)

YOU HEAL INFORMATION

DRYNESS: Aftersurgery you may noice that your ey feel dryer than normal. This
usually subsides in a matier of days o weeks. Untilthen, use arifcal tears o lubricant o
‘comfort and protect the e surface.

SENSITIVITY AND VISION: Your eyes may feelsensiive o light for several days, and
‘your vision may blur for a week 0 10 days. These are common occurrences and should not
alam you.

. A normal occurrence,this
along the

NUMBNESS: Expect some numbness along the lash
usuall disappears within several weeks. You may experience itching or
scars during ths period of healing,

SWELLING: All swelling will not disappear for several months. During this period, the
eyelids willfeelheavier and thicker than normal

'SCARS: The scars will become almost
happens 4-12 months afer surgery.

le when they tum white. This usually

EYELIDS STICKING TOGETHER: Occasionally, the upper and lower eyelids will stick
together the night of surgery. Use a moist Q-1 to open them gently.

ITCHING AND DRYNESS OF THE PEELED AREA: These are common symptoms once
the skin has healed nitally. Once the acute “bum” heals, discontinue the Preparation H and
switch o something bland and lubricating such as Aquaphor or Bacitracin Ointment. Once.
the "new skin” becomes slightly "tougher,” you can use any commercial moisturizer in your
cabinet. Flakiness and dry crusting will gradually clear.

HBREES SR A0 SO SORER. 1ot ke ko s ki
treated areas, please call s specific treatment is now available.

EXPOSURE TO SUNLIGHT: Use sunscreen with a skin-protection formula (SPF) of at
least 15 when outdoors, a the new skin will emain more sensiive forseveral months.

ACTIVITIES: You may return to sedentary work and acivities a soon as you wish. Most
people waituntil the initalcrusting clears and makeup can be applicd (7-14 days).

NUMBNESS: When the skin is separated from the underlying tssues during surgery, small
sensory nerves are cut. Varying degrees of numbness will be present ater surgery and will
improve gradually a the nerves reconnect (o the skin. This process can take from 2 months.
for face, neck, and cheeks (0 9-12 months forthe forchead and scalp.

TIGHTNESS: Frequently there  feeling inthe neck afer a face lift, During.
surgery, ot only the skin, but the underlying muscls are tightened to create a better and
longer lsting result. Additionally, the swelling will move downward i the fist week and
the neck willfeel even tighter. Do not be alarmed! You will not choke, and the sensation
willdecrease during the first month.
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P AGCE S
T.Roderick Heser. . M.D. | Foad Nabi, D, | Glan D MeCord. M.,
Farad R Nabi D, | Keiin A Bochm, M.,
Susan . Hort, M.,
Dear Patient:
It was nice to mest you at Paces Plastic Surgeryon _____ Aswe

discussed, you are a good candidate for breast enlargement. With this
operation, we plan to place a saline implant (filled with saltwater) under the
muscle of your chest through an incision in the crease below each of your
breasts. | am aware of your desires for final breast size and will do my best
to address them. However, please remember that we will select your
implants based on the dimensions of your breasts rather than the volume of
the implants. The operation will be performed in our operating rooms as an
outpatient procedure.

Itis important to understand that breast augmentation is not maintenance
free; the implants are not permanent, will eventually fail, and have to be
changed. There is always the risk of capsular contracture (hardening of the
breast), which may also necessitate reoperation and implant change. |
would be happy to meet with you again to go over this and the other risks
and complications that we have discussed before you make a final

decision. In the meantime, if you need any more information or if we can
assist you in any way, please don't hesitate to call.

Best wishes

Sincerely,

Foad Nahai, M.D.

The Palisades
3200 Downvood Circle | Suite 640 | Aanis, GA30327 | phi 404351 0051 | fux: 404 351 0632

SES S o)
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RHYTIDECTOMY
(FACE LIFT)

W TREATMENT OF SKIN: Expect bloody oozing. It s important that you cleanse the
treated skin 3 104 times daily o prevent crusting. WASH YOUR HANDS BEFORE
TOUCHING OR CLEANSING YOUR FACE. If you have artifical fingenails, wear
disposable gloves before touching your fice.

Use Cetaphil Cleanser and disilled water, gently wiping with dx4 gauze pads in circular
‘motions and gently clean the resurfaced areas to remove the honey-colored crust. Ifthe
crust has hardened, please soak with gauze sorked in distilled water for 10 minutes, then
cleanse by wiping with the 4xs and Cetaphil cleanser.

‘Next apply Aquaphor o cover the treated areas keeping the areas moist
Repeat ths process 310 4 times a day or more as needed.

1Fyour eyelds have been resurfaced, use saline sosked gauze pads o cleanse the skin close
0 your eyes. Apply ophthalmic ointment to keep your eyelids moist.

On Days 5 107 or when oozing has stopped, leanse with Cetaphil Cleanser and tepid tap
water,using your ingertip. Pat dry. Mix a quarte-size dab of Cetaphil Lotion with 2 dime.
size dab of 1% hydrocortisone cream; apply this to lascred or pecled areas.

B FEVER: Ifredness increases o spreads and i the pain increases, you may have a
superfcial infection. Please call Dr. Nahai or one of the nurses. Depending on the
symptoms, you may ned to see your doctor andor be trated with antibiotcs

W DRESSINGS: The bulky dessing placed a the time of sugery puts some pressure on the
arcas operated on and halps sosk up any extemal drainage of normally occurring serum and
blood. If the dresing i 00 tght o causes pain, pieasecallusat (404) 351-0051. You may
be intructed o cut part way or compleely through the potion of the dressing under the
chin. This will usally elieve th discomfrt. Removing the eniredressing will not cause
any problems, in the unlikely event tha this seears (o be necessary. We remove the bulky
dressing the moming afer surgery and replace it with  very light one, which you will
remove the following day. After that, there are no more dressings.

W POSITION: Kecping your head elevated as much as possible will help o reduce
postoperative swellng. 1 you can,sleep on two or three pllows to keep your head above
the level of your heart but avoid excessive neck flexion.

W DRAINS: On cach side of your face,  small drain may be placed under the skin and
brought out through a small incision made inthe temple or behind the ear. These drains.
evacuate the fluid that accumulates ater surgery and enable you (o heal faster. When the
drain s fist put n place,the bulb at the end of cach tube will be compressed to create gentle
suction. As the fluid collcts in the bulb, it will expand.





