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Series Introduction

During the past decade there has been a vast explosion in new information relating
to the art and science of dermatology as well as fundamental cutaneous biology.
Furthermore, this information is no longer of interest only to the small but growing
specialty of dermatology. Scientists from a wide variety of disciplines have come
to recognize both the importance of skin in fundamental biological processes and
the broad implications of understanding the pathogenesis of skin disease. As a re-
sult there is now a multidisciplinary and world-wide interest in the progress of
dermatology.

With these factors in mind, we have undertaken a new series of books specif-
ically oriented to dermatology. The series will be purposely broad in focus and will
range from pure basic science to practical, applied clinical dermatology. Thus, while
there will be something for everyone, all editions in the series should ultimately
prove to be valuable additions to the dermatologist’s library.

Since the inception of this series of books on Basic and Clinical Dermatology,
there has been an expanding interest in the field of dermatological surgery, in general,
and cosmetic surgery in particular. The current volume: Cosmetic Surgery: An In-
terdisciplinary Approach, edited by Dr. Rhoda Narins, fulfills an obvious need for a
broad-based interdisciplinary approach to a subject of great interest and timeliness.
I sincerely believe that this volume will be a valuable edition to the libraries of all
physicians interested in cosmetic surgery.

Alan R. Shalita, M.D.

Distinguished Teaching Professor & Chairman
Department of Dermatology

SUNY Downstate Medical Center






Preface

Very few substantial cosmetic surgery texts integrate the knowledge of dermatolog-
ical, maxillofacial, and plastic surgery procedures. There is a growing demand for
cosmetic enhancement with heightened media attention on the numerous treatments
available. The level of expertise and the number of new treatments have risen dra-
matically. It is necessary to know and understand all the latest technology and in-
novative techniques available in order to choose the optimal proecdure for each
patient. This book includes chapters by dermatological cosmetic surgeons as well as
plastic and oral maxillofacial surgeons from an international faculty, providing a
comprehensive perspective and combined expertise to offer each patient the best
possible surgical treatment. I would like to gratefully acknowledge all the authors
whose hard work has enabled this book to be realized.

This is a how-to manual that will take you step-by-step through surgical pro-
cedures and will thoroughly explain every aspect of the surgical techniques. Con-
tributors have been encouraged to make each chapter readable as an independent
entity. Pre-op information and instruction sheets, consent forms, and post-op instruc-
tions are included. Each chapter discusses the indications and contraindications for
the procedure, techniques, and possible innovative results in the future, along with
the limitations and potential complications.

This book is designed to be comprehensive in scope and to provide information
for the novice as well as the experienced cosmetic surgeon. We hope it will appeal
to cosmetic surgeons of many different specialties worldwide. The topics covered
range from facelifts, filling substances, laser procedures, and liposuction to consul-
tations and office and OR set-ups as well as handling the dissatisfied patient. The
effectiveness of any practicing cosmetic surgeon ultimately depends on making the
right choice of treatment. The extensive experience of the authors enables them to
give invaluable practical tips about each procedure. After reading this book, the
cosmetic surgeon will be able to plan the best combination of treatment and main-
tenance programs for each patient.

Rhoda S. Narins
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Designing the Surgical Suite

C. William Hanke

Laser and Skin Surgery Center of Indiana, Carmel, Indiana, and Indiana
University School of Medicine, Indianapolis, Indiana

Jenette A. Buening
Laser and Skin Surgery Center of Indiana, Carmel, Indiana

FACILITY TYPE

The number of outpatient surgery procedures has surpassed the number of inpatient
procedures, and currently makes up 60 to 80% of the surgery market. States have
established regulations and accrediting organizations have developed standards in an
attempt to assure quality care in the outpatient setting. The California Assembly
passed AB 595, which requires regulatory oversight of outpatient surgery facilities
that use general anesthesia or intravenous sedation. This California Statute mandates
accreditation of office surgical facilities by the Accreditation Association for Am-
bulatory Health Care (AAAHC), the Joint Commission on Accreditation of Health-
care Organizations (JCAHO), Institute for Medical Quality (IMQ), or the American
Accreditation Association for Ambulatory Surgical Facilities (AAAASC); state li-
censure of an outpatient surgical facility; and Medicare certification of an ambulatory
surgery center. Other states have adopted similar policies or are considering them.

Consequently, three key questions must be answered to determine what type
of facility to design and develop:

1. What types of surgical procedures do you perform?
What types of anesthesia do you require?

3. What regulations regarding office surgery have been implemented in your
state?

Ambulatory Surgery Centers

Some physicians prefer to do procedures under local anesthesia in the office, and
will use an ambulatory surgery center or hospital operating room when intravenous
sedation or general anesthesia is necessary. Many free-standing or hospital-based
ambulatory surgery centers will grant privileges to dermatologic surgeons who can
document proper training and experience. A minority of dermatologic surgeons have

1



2 Hanke and Buening

developed their own ambulatory surgery centers as an extension of the office. The
cost to develop an office ambulatory surgery center is much higher than that for an
office alone. Therefore, a high volume of insurance-reimbursable ambulatory surgery
center procedures is required to support the facility. In dermatologic surgery, this
usually necessitates a large case load of flaps, grafts, and complex repairs.

Ambulatory surgery centers are highly regulated. Some states require a Certif-
icate of Need (CON) before a new ambulatory surgery center can be built. Some
states have a state licensure requirement for ambulatory surgery centers that is dis-
tinct from Medicare certification. Currently, AAAHC and other accrediting bodies
have “deemed status” which allows them to survey for AAAHC accreditation and
Medicare Healthcare Financing Administration (HCFA) certification during a single
survey. However, the Medicare survey does not satisfy state licensure requirements
and the state will schedule a separate survey for state licensure. As was stated earlier,
ambulatory surgery centers are highly regulated.

A Medicare-certified, state-licensed ambulatory surgery center will have a num-
ber of very specific design requirements depending on the particular state. A typical
list of requirements includes operating rooms as large as 400 sq ft, recovery room(s),
soiled utility room, clean utility room, separate waiting room for the ambulatory
surgery center, 8-ft wide corridor access to operating rooms, special air filtration
requirements, emergency power, emergency cart, special fire protection, and special
ceiling and wall coverings. One or more registered nurses are required for staffing.
The exact requirements for a particular state can be obtained from the ambulatory
care division of the state department of health.

Office Surgical Facilities

It is possible to develop a high-quality office surgical facility (OSF) without the
expense of an ambulatory surgical center. Many physicians would use only local
anesthesia or light oral or intramuscular sedation in a facility of this type. Other
physicians would contract with a Certified Registered Nurse Anesthetist (CRNA) or
anesthesiologist to deliver intravenous sedation or general anesthesia. An appropri-
ately sized procedure room for an OSF would be 144 to 256 sq ft. If general anes-
thesia or intravenous sedation is used, a recovery area should be available. However,
we have surveyed OSFs and ambulatory surgery centers where patients were recov-
ered in the operating rooms after the procedure. Full emergency preparedness is
necessary, and includes emergency cart and emergency power.

ACCREDITATION BY AAAHC

The AAAHC currently has 1000 ambulatory health care facilities under accreditation.
The American Society for Dermatologic Surgery (ASDS) is one of 12 sponsoring
healthcare organizations for AAAHC, and has two seats on the AAAHC Board of
Directors (Table 1). The ASDS and the other sponsoring healthcare organizations
have input into the AAAHC accreditation standards. The standards are under con-
tinuous review and revision by the AAAHC Board of Directors. The purpose of
AAAHC is delineated in Table 2.

AAAHC accredits many different types of ambulatory healthcare organizations
(Table 3). AAAHC Core Standards must be satisfied by all organizations, but Adjunct
Standards are applied only when appropriate (Tables 4, 5).
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Taste 1 AAAHC Sponsoring Organizations and Initial Year of Sponsorship

Year of
Sponsoring organization sponsorship
American Academy of Cosmetic Surgery (AACS) 1989
American Academy of Dental Group Practice (AADGP) 1987
American Academy of Facial Plastic and Reconstructive Surgery (AAFPRS) 1983
American Association of Oral and Maxillofacial Surgeons (AAOMS) 1989
American College Health Association (ACHA) 1979
American College of Occupational and Environmental Medicine (ACOEM) 1987
American Society for Dermatologic Surgery (ASDS) 1993
Association of Freestanding Radiation Oncology Centers (AFROC) 1989
Federated Ambulatory Surgery Association (FASA) 1979
Medical Group Management Association (MGMA) 1979
National Association of Community Health Centers (NACHC) 1979
Outpatient Ophthalmic Surgery Society (OOSS) 1982

TABLE 2 Purpose of AAAHC

Conduct a survey and accreditation program that will promote and identify high-quality,
cost-effective ambulatory health care programs and services

Establish standards for accreditation of ambulatory health care organizations and services

Recognize compliance with standards by issuance of certificates of accreditation

Conduct programs of education and research that will further the other purposes of the
corporation; to publish the results thereof; and to accept grants, gifts, bequests, and
devices in support of the purposes of the corporation

Provide programs that will facilitate communication, sharing of expertise, and consultation
among ambulatory health care organizations and services

Assume such other responsibilities and conduct such other activities as are compatible with
such survey, standard-setting, accreditation, and communication programs

Tasle 3 Types of Ambulatory Health Care Organizations Accredited by AAAHC

Ambulatory health care clinics Hospital-sponsored ambulatory care clinics
Ambulatory surgery centers and surgery centers

Birthing centers Occupational health services

College and university health services Office surgery centers and practices
Community health centers Oral and maxillofacial surgeons’ offices
Dental group practices Radiation oncology centers

Diagnostic imaging centers Single-specialty group practices
Endoscopy centers Surgical recovery centers

Health maintenance organizations (HMOs) Urgent or immediate care centers
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Tasle 4 AAAHC Core Standards

Rights of patients

Governance

Administration

Quality of care provided

Quality management and improvement
Clinical records

Professional improvement

Facilities and environment

Tasle 5 AAAHC Adjunct Standards

Anesthesia services

Surgical services

Overnight care and services

Dental services

Immediate/urgent care services
Pharmaceutical services

Pathology and medical laboratory services
Diagnostic imaging services

Radiation oncology treatment services
Occupational health services

Other professional and technical services
Teaching and publication activities
Research activities

It generally takes a healthcare organization 3 to 6 months to prepare for a
AAAHC survey. Some organizations send staff members to AAAHC educational
conferences in advance of the survey. The organization fills out a pre-survey ques-
tionnaire, which is reviewed by AAAHC staff.* The survey is then scheduled. For
a single-physician office practice, the survey is usually performed by a single-phy-
sician surveyor over 1.5 days at a cost of approximately $2500.00. The size of the
team and cost are greater for larger facilities.

More dermatologic surgery practices are seeking AAAHC accreditation surveys
each year. The ASDS has sent a number of its members through AAAHC surveyor
training but more volunteers are needed. It is not always possible to match each
dermatologic surgery facility requesting a survey with an ASDS/AAAHC surveyor.
Consequently, dermatologic surgeons are sometimes surveyed by a physician from
another specialty. During the survey the surveyor will review multiple materials,
which include:

Accreditation Association for Ambulatory Health Care, Inc., 3201 Old Glenview Rd., Suite 300, Wil-
mette, IL 60091. Phone: (847) 853-6060, FAX: (847) 853-9028.
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1. Governing body and committee minutes

2. Personnel records for physicians, dentists, and other health care
practitioners

3. Policies governing physician and staff credentialing

4. Personnel policies for physician and nonphysician staff members

5. Most recent audit, balance sheet, and related financial records

6. Continuing education schedules for physician and nonphysician staff

members
7. The most recent statistical reports for pathology, laboratory, radiology,
and other technical services
8. Policies and procedures for fire, bomb, and other emergency situations
9. Information reflecting patient satisfaction with services provided
10. Statement of patient rights and responsibilities
11. Any patient handouts and other marketing materials
12. Reports of surveys conducted by Medicare
13. Reports of surveys conducted by state or local fire marshals, state or local
health departments, or other code enforcement agencies
14. Reports from companies providing maintenance and calibration of equip-
ment used in providing patient care

The surveyor’s purpose is to verify that the organization is doing what it says
it is doing in the pre-survey questionnaire. After the survey, the surveyor’s report is
reviewed by the AAAHC Accreditation Committee. An accreditation decision can be
3-year accreditation, 1-year accreditation, nonaccreditation, or deferral pending an-
other survey (Table 6).

ADMINISTRATION AND STAFFING
Mission Statement

An important element to identify the goals and objectives of an ambulatory surgery
practice is a mission statement. The mission statement serves to proactively educate
patients and employees. The statement should be shared with new employees during
orientation. It has proven beneficial to include the statement as part of the personnel
manual that is required reading for all employees. Goals are clearly defined to assure
that expectations within the practice are met. The goals should define how the prac-
tice strives to maximize the quality of patient care.

TABLE 6 Advantages and Disadvantages of Accreditation

Advantages Disadvantages

Enhanced quality of care Increased operating expense

Reduced liability Increased numbers of personnel

Increased reimbursement Increased staff time to satisfy documentation

Prestige/marketing advantages
Satisfies state regulations
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Order of Authority

It is important for all employees to be clear about their position within the organi-
zation. A visual outline containing the hierarchy of command should be available for
all employees. In a practice where there are 6 to 10 staff members, an administrator
oversees the day-to-day activities of the staff. The administrator serves as the liaison
between the managers within the practice, and the physician. The managers supervise
the employees in their respective job duties. The division of supervisory responsi-
bility is diffused from the physician to the administrator, and from the administrator
to the managers. Managers may include Office, Insurance, Nursing, Laboratory, and
Clinical Research.

Personnel Manual

Employees have a right to know what is expected of them. It is wise for an orga-
nization to implement employee policies that clarify what is acceptable and what is
not. In addition to learning what is expected through the code of ethics, employees
should become aware of benefits, working hours, holiday schedules, paid time off,
insurance plan, and employee rights. A personnel manual should be prepared to
document office policy. Each employee should be given a copy of the personnel
manual during orientation. It is best to have the employee sign an acknowledgment
that they have read the manual. The signed acknowledgment should be kept in the
employee’s personnel file.

The personnel manual should include the mission statement of the organization;
a brief overview of the manual; job classifications, including an explanation of the
probationary period; details of the compensation policy, including salary program,
paychecks, overtime, and time records; a summary of benefits including paid holi-
days, paid time off, insurance, retirement, the hierarchy of authority, employees with
disabilities, and standards of conduct. The manual should also include a policy on
Equal Employment Opportunity and sexual harassment and discrimination.

Job Descriptions

Job descriptions are essential in a well-organized, efficient surgical practice. Clearly
defined job descriptions delineate the responsibilities of the employee. Although there
may be some degree of cross-training between employees, it is essential that each
employee maintain specific job duties. A job description should include an estimate
of the time needed for each task, as well as a detailed description of the duties to
be performed (see Appendix 1). The job description should also leave space for new
responsibilities. This can be accomplished by adding the phrase ‘“‘other duties as-
signed as needed” to each employee’s job description. The employee should be
presented with the job description during orientation. It is the responsibility of the
employee’s supervisor to clarify all duties and responsibilities. Job descriptions serve
as an outline for employee evaluations, which may directly affect bonuses or pro-
bationary action.

Personnel Files

Personnel files are important for the development of employees and the practice.
Personnel files should contain documentation of job experience, education, and li-
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censure. Orientation paperwork containing social security number and tax forms
should be included. Documentation of met OSHA requirements, including Hepatitis-
B vaccination, annual TB test results, and annual bloodborne pathogen, hazardous
communication, and fire safety training should be included in the file, as well as
CPR certification cards. Employee performance evaluation forms should be kept in
the file along with continuing education activities. All personnel files should be
confidential. Personnel files may be separated into payroll/non-payroll files. The pay-
roll files should contain employee time cards (if needed), insurance application, sal-
ary documentation, and tax forms including social security number and current ad-
dress. All other forms should be kept in the non-payroll personnel file. Files should
be updated regularly, especially with regard to continuing education and safety train-
ing. Personnel files should be retained for 5 years after resignation or termination of
an employee.

Salary and Benefits

The majority of high-performance employees prefer work environments that offer
rewards. An appealing benefits package presented to new employees often serves as
a source of enthusiasm. One of the first questions a prospective employee may ask
is about salary. Competitive salaries are set by taking into account the responsibilities
of the position, and then researching the salaries of similar positions in other prac-
tices. Salary ranges for a geographic area may be determined by contacting local
medical societies, hospital human resource departments, and the chamber of
commerce.

Employee Rights

Employees should understand their rights within the organization. Employee rights
should include safety in the workplace, encouragement to sensibly discuss complaints
with supervisors, air grievances, and maintain a voice in decisions that affect work
policies and procedures. Employee rights should be included in the personnel man-
ual, which is given to the employee during orientation.

Orientation

All new employees should receive appropriate orientation. On the first day of em-
ployment, the employee will be given a copy of the personnel manual and will be
encouraged to discuss the manual with the supervisor. Orientation should also include
the following: a tour of the facility with introductions to the staff, detailed expla-
nation of the employee’s job description, key agreement (if they are given keys),
confidentiality agreement, equipment demonstration including a check-off form, pa-
tient and employee rights, and the completion of insurance and tax forms. In addition,
OSHA training and fire safety/evacuation procedures should be explained by the
Safety Coordinator. If applicable, Hepatitis-B vaccination forms should be completed
and the series started immediately. The employee should also receive a TB skin test.
All forms signed during orientation should be placed in the employee’s personnel
file. The orientation period should lay the groundwork for the establishment of suc-
cessful relationships among the new employee, supervisors, and co-workers.
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Professional Development

A highly efficient, motivated staff should strive for continuous improvement. Most
employees appreciate the opportunity to increase knowledge and upgrade skills. An
employer who takes an active role in professional development of employees will
be rewarded. Professional development may include continuing education seminars
or periodic reading materials. It may also include in-service sessions held at the
office on a certain day of the month, or when the need arises. Employees should be
encouraged to actively learn about the specialty in which they work. Compensation
for attendance at national meetings or seminars should be offered in order to en-
courage employee growth.

Risk Management/Quality Improvement

A risk-management plan is designed and maintained to prevent potentially harmful
situations from occurring and to protect the life and welfare of the organization’s
patients and employees. The plan should identify and address areas of potential
liability, and promote activities to minimize legal and physical risk to patients and
staff. A healthcare organization can implement a risk-management program by using
the following guidelines

1. Establish a risk-management committee to superintend risk management
of the practice. The chair of the committee should be the physician im-
plementing the risk-management plan. This committee should meet
quarterly.

2. Apply the risk-management program throughout the organization, includ-
ing all departments and all service locations.

3. Establish a method by which a patient may be dismissed from care and
treatment discontinued. This method should provide adequate explanation
to the patient for the withdrawal.

4. Develop procedures for collection of unpaid accounts, allowing for the
review of unpaid accounts before referral to a collection agency.

5. Establish procedure for the analysis of patient and staff incident reports.
Incidents include serious accidents, trauma, adverse events, and fatalities.

6. The risk-management committee meets periodically to review litigation
involving the organization and its staff. Minutes from these meetings are
kept.

7. Establish procedure for the review of patient complaints. All complaints

are discussed by the risk-management committee and corrective action is

taken.

Maintain correspondence with the professional liability insurance carrier.

9. Develop methods of responding to inquiries from government agencies,
attorneys, consumer advocate groups, reporters, and the media.

10. Establish methods for addressing the relationships with competing health
care organizations in order to avoid antitrust and restraint of trade
concerns.

11. Provide a policy to be implemented in the event that the physician be-
comes incapacitated during a surgical procedure or becomes an impaired
health care provider.

*®
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12. Establish methods for complying with all applicable government regula-
tions and contractual agreements.

13. Establish staff accessibility after usual office hours.

14. Implement procedure for the periodic review of clinical records and pol-
icies concerning clinical records.

15. Provide risk-management education to all employees with documentation.

A quality-improvement program should be implemented to guide the coordi-
nation, integration, and operation of a plan that ensures and promotes the optimum
of quality patient care. The program should function to

1. Maintain and deliver quality health care through the identification, evalu-
ation, and resolution of problems. Quality-improvement studies should be
completed regularly.

2. Provide assistance and guidance to the administrative and clinical staff in
the identification of problems or opportunities for improvement.

3. Promote efficient use of resources through regular monitoring of patient
care and patient satisfaction.

4. Improve employee satisfaction by encouraging their participation in im-

proving the delivery of care.

Review key indicators in comparison with other practices.

6. Quantify and ascertain outcomes via quarterly status reports to the gov-
erning body.

g

FACILITY DESIGN

Space Planning

Ambulatory surgery center and office surgical facility designs vary greatly depending
on the procedures to be performed. Whatever style may be used within the suites, it
is important to maintain compliance with the requirements of regulatory agencies
and accreditation organizations. It is important to consult with agencies such as
AAACHC, the state department of health, and the National Fire Protection Agency
before constructing an ambulatory surgical center or office surgical facility.

Patient flow is the first factor to consider when designing the layout of the
surgical facility. The recovery rooms, operating rooms, and nursing station should
allow for the quick transfer of patients. The time required for the physician to travel
between rooms should be minimized. The operating rooms should be in close prox-
imity to the recovery rooms. The doorways of the operating rooms should be wide
enough to accommodate emergency code equipment in the unlikely event of an
emergency. In order to maximize efficiency for nursing staff, the location of instru-
ments, surgical supplies, and sterilization equipment should be easily accessible. A
clean utility room should be separate from a soiled utility room to eliminate the
possibility of contamination.

The front office area should be separated from the surgical area. The patient’s
first interactions will take place at the front desk, so care should be taken to maximize
organization of the area. The activity of the busy front office should not hinder the
physician and nursing staff from remaining efficient in patient care.
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The sizes of surgical suites may vary significantly to accommodate different
procedures. Many prefer an operating room of 20 X 20 ft to maximize movement
around the room. Recovery rooms containing large equipment should be 9 X 12 ft.
An operating room 15 X 15 ft would easily accommodate large lasers or liposuction
equipment. It is important to develop room plans and blueprints including all equip-
ment to be certain that rooms will provide ample space for efficient patient care.

Space in the surgical suite should be allotted for recovery rooms, scrub areas
near the operating rooms, patient dressing room, patient and employee restrooms,
medical records storage, equipment and supply storage, and physician office(s). It is
important to initiate early contact with regulatory agencies that will be reviewing the
facility in order to eliminate the inconvenience and cost of retrofitting.

Walls and Ceilings

A variety of materials are available for wall coverings and ceilings. The materials
for ceilings should provide a smooth surface for easy cleaning. Materials that are
porous are not easily cleaned and should not be used.

Paint and wall coverings should be washable. Regulations concerning smoke
and flame resistance should be followed to comply with building codes and the state
department of health.

Flooring should be cleanable without risk of cracking. Seamless vinyl or similar
material should be used to promote disinfection of the operating and procedure
rooms. If ceramic tile is chosen for ease of cleaning, it must be inspected regularly
for chips or cracks. If damage to the tile occurs, it is necessary to replace the damaged
sections immediately in order to avoid the accumulation of dust and contaminants.

Lighting
Standard

Surgical lighting may vary greatly depending on the procedures to be performed.
Lighting may be installed in the ceilings of the surgery suite for a moderate price.
Many ceiling lamps offer multiple light sources and flexible arms to maximize light-
ing efficiency and eliminate shadows. Both high-intensity halogen and fluorescent
lamps are available and have replaced many reflector lights. Many lamp units are
lightweight and can emit up to 1000 foot candles at 18 inches. Small lamps may be
attached to the physician’s magnifier for use as a headlamp.

Emergency

It is important to have an auxiliary power supply available in the event of an emer-
gency. Emergency power lighting can be maintained through battery backup systems.
When a power outage occurs, the battery system will allow sufficient power to
maintain lighting. In addition, battery powered flashlights and lamps should be lo-
cated in convenient places throughout the office.

Emergency Power

Maintaining access to auxiliary power may ensure the safety of patients undergoing
procedures in the operating room. In the event of a power outage, a backup power
supply enables the physician to finish the procedure. There are several choices and
varying price ranges for auxiliary power supplies.
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Electrical generators that run on natural gas are powerful enough to supply an
entire office with power. Although the generator may produce an unlimited supply
of power, it may prove to be the most expensive option.

A second option for back-up power is an electric inverter. Activation of the
inverter takes place in one-fortieth of a second. The inverter is ideal to maintain
memory for computer systems. The space needed for the inverter is minimal and
little maintenance is required. The inverter will provide battery backup power for
essential pieces of surgical equipment.

Ventilation

Ventilation for operating rooms is important to keep airborne contaminants from
causing infection. If the operating room is not set up with its own ventilation system,
it may be necessary to install high efficient particular air (HEPA) filters or electro-
static filters. Filters will sufficiently decrease the number of airborne contaminants
that enter the operating room. The filtration system should be monitored to ensure
proper operation.

Maintenance and Repair

In order to ensure the proper performance and maintenance of equipment, biomedical
engineering specialists should evaluate office and surgical equipment annually. Hos-
pitals can usually provide these equipment checks through their clinical engineering
departments. Equipment checks should be documented in writing.

Restrooms

A patient restroom should be available in close proximity to the operating rooms or
procedure rooms. Wide corridors and doorways are beneficial for postsurgical pa-
tients that may require assistance. Hand rails installed on the wall of the restroom
are useful for elderly and postsurgical patients. A restroom should be large enough
to include lockers for patient belongings.

Storage

Storage space is a high priority in a surgical facility. Space should be allotted for
storage of supplies inside and outside the operating and procedure rooms. Clean,
sterile storage rooms should contain cabinet doors that close to inhibit dust. Cabinetry
located above countertops and sinks maximizes work space as well as storage space.
Closets with locks are necessary for pharmaceutical supplies.

Laboratory

If laboratory facilities are not located near the office, space can be allotted within
the office. Durable countertops and sinks should be provided, with ample cabinet
space for storage. If chemicals are to be used in the laboratory, it is necessary to
provide for proper storage. A flammables cabinet may be needed in addition to
chemical waste containers. It is important to consider how many people will work
in the lab, and allow 150 sq ft per technician. A refrigerator in the lab may be used
to store surgical and laboratory supplies, but not food.
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Surgical Practices
Sterilization

Sterilization is a daily process in a busy surgical practice. Sterilization equipment
should be easily accessible and reliable. The most effective sterilization of instru-
ments is achieved with a steam autoclave. Because of high heat and pressure, steam
sterilization is efficient for removing spores.

Before instruments are sterilized, they should be washed in warm water and a
neutral pH detergent. Dried blood and debris can be dislodged from instruments with
an ultrasonic cleaner. After the instruments are removed from the ultrasonic bath,
they should be rinsed with an oil-in-water emulsion for lubrication. The emulsion
will minimize rust and corrosion of stainless steel instruments.

Instruments may be placed in clear packs for sterilization. An indicator strip
should be placed in the pack to monitor sterilization. Biological indicators should
be used every 2 to 4 weeks to be sure that all spores are eliminated through
sterilization.

Many options are available in addition to steam sterilization. Dry heat and
chemical sterilization including ethylene oxide may be acceptable, although more
staining and damage to instruments may occur.

Surgical Site Preparation

Care should be taken to ensure that surgical sites are appropriately prepared before
the first incision. Proper surgical site preparation significantly decreases the rate of
infection. Cutaneous surgical wounds are usually in the clean or clean-contaminated
categories. Clean surgical wounds necessitate sterile technique throughout the pro-
cedure. Care is taken to avoid entry into the respiratory, genitourinary or alimentary
tracts and oropharyngeal cavity. Clean-contaminated wounds may allow minor breaks
in sterile technique. The wounds may enter the respiratory, genitourinary or alimen-
tary tracts, or oropharyngeal cavity with little spillage. Major breaks in sterile tech-
nique define contaminated wounds, and old traumatic wounds, infected tissue, and
devitalized tissue constitute dirty wounds.

Cutaneous surgery carries a very low risk of infection when appropriate prep-
aration and scrub is performed before surgery.

Preparatory Solutions

Surgical preparatory solutions are used to disinfect the patient’s skin and to remove
as much surface bacteria as possible. A preparatory solution with prolonged antibac-
terial activity offers the greatest bacterial eradication both during and after surgery.

Several effective skin preparatory solutions are currently available. Isopropyl
alcohol (70%) and ethyl alcohol (90%) are active against gram-positive and gram-
negative bacteria. Alcohol is flammable and must be allowed to dry completely
before electrosurgical equipment can be used. It is relatively inexpensive and easily
accessible, and is a reliable bacteriocidal agent.

Chlorhexidine (Hibiclens, Hibitane, Hibistat) is a skin disinfectant that is ef-
fective against gram-positive and gram-negative bacteria. Chlorhexidine binds well
to the skin and has a very long duration of activity. It is ideal for length surgical
procedures and in patients who are allergic to iodine. Caution should be used around
the ears, eyes, and tendons.
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Iodine (Lugol’s solution, iodine topical solution, iodine tincture) and iodophor
(Betadine) are effective against gram-positive and gram-negative bacteria. To effec-
tively disinfect, they must remain on the skin for 3 to 5 minutes. Iodine-containing
agents should not be allowed to enter open wounds because they are toxic to cells.
Iodine allergy is common.

Benzalkonium chloride (Zepharin) is a quarternary ammonium cationic deter-
gent. It may be used to disinfect skin, although it is more easily contaminated than
chlorhexidine or iodine. It rarely causes allergic contact dermatitis.

Considerations in choosing the proper antiseptic surgical scrub are the esti-
mated length of surgical procedure, patient allergies, and surgical site. Several dif-
ferent scrub solutions should be available for all cases.

Surgical Scrub

Bacteria on the skin surface should be minimized for a patient undergoing surgery.
Patients should be encouraged to shower on the evening before surgery. A dramatic
reduction in bacteria occurs after showering.

The removal of patient hair on the scalp, beard, or groin may be necessary in
order to sufficiently scrub the surgical site. Trimming the hair with scissors is pre-
ferred to shaving in order to minimize cuts and nicks. It is necessary to scrub the
surgical site and surrounding areas with a preparatory solution to remove the max-
imum number of organisms.

The surgeon should include hand washing as a regular part of patient interac-
tion. Hand washing between patients reduces the risk of contamination between
patients. Scrubbing before surgery should include a solution such as chlorhexidine,
parachlorometaxylenol, povidone-iodine, or benzalkonium chloride. Watches, jew-
elry, and nail polish should be removed before the surgical scrub. The surgeon should
use the scrub solution on hands, wrists, and forearms up to the elbows. Special
attention should be given to scrubbing under fingernails. Scrubbing should take 3 to
5 minutes.

Surgical Attire

Cotton surgical scrub suits should be worn under fluid-resistant gowns in the oper-
ating room. Gowns may be disposable or reusable. Street clothes should not be worn
in the operating rooms because they are likely to harbor contaminants.

Eyewear such as goggles or glasses with side shields are required for the entire
surgical staff during operating room procedures. The eyes must be protected from
the splashing of blood, anesthetic, bodily fluids, or chemicals.

The surgical team must protect itself and the patients by using masks. The
mask should cover the nose and mouth in order to decrease wound contamination
during surgery. Masks should be disposable and fluid-resistant in order to protect the
surgical team from splashing blood, anesthetic, bodily fluids, or chemicals. Masks
should be used with laser surgery and electrodesiccation to protect from viral par-
ticles found in the smoke plume.

Gloves

Surgical gloves should be sterile latex, vinyl, hypoallergenic, powder-free, or pow-
dered. The gloves protect the surgical team from being exposed to bloodborne path-
ogens such as Hepatitis B and the human immunodeficiency virus. The use of gloves
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decreases the number of bacteria transmitted from the surgical team to the patient.
Gloves should be visually examined during surgical procedures to be sure that no
punctures have occurred. If a glove becomes torn or perforated during surgery, it
should immediately be removed and replaced.

Equipment
Tables

The operating table should be easily maneuvered and tilted to provide comfort for
patients. The table should provide adequate head, neck, upper and lower back, and
leg support without inconvenience to the surgical team.

An operating table with multiple adjustments allows for multiple uses. A table
that fully reclines may be ideal for lengthy cases. A table that adjusts into an upright
seated position is convenient for less lengthy procedures. A table should not be bulky
or excessively wide. Floor pedals allow the surgeon to raise and lower the table
during surgery. A surgical table should offer as much comfort to the surgeon as it
does the patient.

Electrosurgical Equipment

Many choices for electrosurgical equipment are available. Depending on the require-
ments of the surgeon, the unit may be monopolar using a grounding plate or dis-
persive electrode. The electrode may be a forceps type or the standard pencil type.
Touching the electrode to the blood vessel causes immediate coagulation. When
using forceps the vessel is pinched and sealed off by touching the electrode to the
forceps.

In bipolar electrocoagulation, less power is used which decreases damage to
surrounding tissue. Bipolar electrocoagulation requires the use of special forceps to
pinch the vessel and allows the current to pass from one tip of the forceps to the
other.

Options for sterilization of the electrosurgical unit and electrodes should be
considered when choosing a system. Disposable tips may be used, but electrodes are
designed for multiple uses with the appropriate sterilization.

Mayo Stands and Back Tables

Mayo surgical stands and back tables are important for the accessibility of surgical
instruments during a procedure. A tray containing instruments and gauze sponges
can be sterilized and placed directly on the Mayo stand. The stand may contain two
or four wheels for ease of movement in the operating room.

Back tables should be placed in close proximity to the operating table. A ster-
ilized tray may be placed on the table allowing for accessibility to instruments and
sterile surgical supplies. Back tables are found in many sizes, and should be chosen
to fit the operating room. A table should be large enough for appropriate use during
surgery, but should not be so large that it inhibits personnel moving around the room.

Waste Receptacles

Waste should be separated into contaminated and noncontaminated waste containers.
Contaminated waste is most often placed in a visible red container or bag that is
marked with a biohazard sticker. Contaminated waste includes gauze or surgical aids
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that have been in contact with patient blood, tissue, or bodily fluids. All noncontam-
inated waste, such as paper towels and instrument and supply wrappers, should be
placed in a separate trash container identified by a black garbage bag or labeled as
noncontaminated waste.

Kick buckets on wheels are useful within the operating room. They can easily
be moved to the desired location. Kick buckets are not as large as traditional waste
cans, and multiple bag changes may be necessary during the day. It will be necessary
to have a large contaminated waste container for temporary storage of multiple waste
bags.

Suction

Suction may be used in addition to electrosurgical units in cases where excessive
bleeding occurs. Suction may allow the surgical team to efficiently pinpoint a bleed-
ing vessel. Suction is most efficient when attached to a small vacuum pump. Suction
units may add substantial noise to the operating room.

Crash Cart

A crash cart should be in close proximity to the operating rooms for immediate use
in the event of an emergency. In the event of a medical emergency, employees
certified in ACLS and CPR should be responsible for procedures involving restoring
cardiac, circulatory, ventilatory, and metabolic function. The following equipment
should be included on the crash cart: cardiac monitor with defibrillator, oxygen,
Ambu bag, portable suction machine for aspiration, laryngoscope, oropharyngeal
airways, tracheotomy Kkit, stethoscope and blood pressure cuff, intravenous (IV) ac-
cess equipment, IV fluids, and emergency drugs. Emergency drugs include: 10%
calcium chloride, bretylium tosylate, 2% lidocaine, epinephrine multidose, diphen-
hydramine, and naloxone.

The crash cart should be checked regularly to ensure proper operation of the
defibrillator and monitor as well as to replace expired emergency drugs.

Monitors

Monitoring equipment should be used during office surgery, especially when IV
sedation and general anesthesia are used. Strict monitoring of a surgical patient
allows for rapid response in the event of a medical emergency. Equipment for patient
monitoring should include a pulse oximeter, electrocardiograph, and blood pressure.
Many monitoring units are included as part of resuscitation units. The monitoring
equipment should be kept in close proximity to the crash cart to facilitate quick
action if necessary.

RECOMMENDED READING
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Coleman WP, Hanke WE, Alt TH, Asken S, eds. Accreditation of the Office Surgical Facility
in Cosmetic Surgery of the Skin. 2nd ed. St. Louis: Mosby Publishers, 1997, pp. 81—
84.
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APPENDIX 1: SAMPLE JOB DESCRIPTION

Position:

Qualifications:

Physical
Requirements:

Reports to:

Supervises:

Office Manager

High School Diploma/College Courses

Typing skills (60 wpm)

A minimum of five years experience in a business office
managing customer service, clerical operations, and accounting.
Proficient word processing skills, strong verbal and written
communications are required as well as organization and
efficiency.

Good physical health required
Visual and audio acuity

Clear and distinct speech

Neat, clean, particular appearance

Administrator

Office Staff

Position Primary Responsibilities: 1. Schedule appointments and input into computer

database.
Handle all incoming calls and route as needed.
Handle all general correspondence for physician
including dictation.
Supervise office staff.
Distribute mail.
Maintain inventory of office supplies.
Maintain responsibility for communication with
physicians, officers, Board of Directors and
staff.
8. Develop appropriate marketing for practice.

W

Nk

Position Secondary Responsibilities: 1. Patient check in/check out.

2. Run daily schedule, distribute to nursing/
laboratory staff.

3. Medical Record management

4. Mailings/new patient packets

Terms of Employment: Permanent, full-time position

Approved by:

Date

Reviewed and agreed by: Date




2

Aesthetic Analysis of the Aging Face

Richard G. Glogau

University of California at San Francisco, San Francisco, California

Wrinkles should merely indicate where smiles have been. Mark Twain. (1987).

As a member of the so-called Baby-Boomer generation turns 50-years old every 8
seconds, aging appearance has taken center stage as a presenting complaint for many
patients. The motivations behind their unhappiness with their appearance include the
following:

* job pressures in a highly competitive and increasingly technical job market

* a high rate of divorce and successive remarriage

e incessant visual advertising media

e awareness of the wider availability of cosmetic services

* a sustained decade of economic growth, with higher discretionary income

* a wider social acceptance of cosmetic rejuvenation procedures

¢ a logarithmic explosion of medical and surgical techniques introduced to
the standard armamentarium

Many techniques, such as liposuction surgery, were literally unheard of only two
decades ago, and now liposuction is the most commonly performed cosmetic surgical
procedure in the United States. Now lasers, which didn’t exist two decades ago, have
probably surpassed liposuction in sheer number of cases performed. Use of injectable
soft-tissue fillers and the newest aesthetic agent, botulinum toxin, may even surpass
the number of laser procedures performed in the next year or two.

ANATOMIC BASIS FOR AGING APPEARANCE

One can approach the analysis of the aging face using an anatomical model to
provide a systematic framework to counsel patients and rationally select among a
wide variety of therapeutic options. Too often, patients encounter physicians who
have a therapeutic ‘“‘hammer,”” and they all become ‘‘nails.”” Inappropriate application
of a given therapeutic technique to a clinical situation in aging appearance because
of inability or unwillingness to correctly recognize and categorize the anatomical
basis for the cosmetic defect leads to mediocre results at best and disasters at worst.

17
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The human face ages in response to the following factors, which appear in varying
degrees in different individuals:

Chronic ultraviolet (UV) light damage to the skin,

Loss of subcutaneous fat,

Changes in the intrinsic muscles of facial expression,
Gravitational changes from loss of elasticity of the tissue, and
5. Remodeling of the underlying bony and cartilaginous structures.

N

Identifying the relative mix and proportion of these factors in the patient, selecting
the proper procedure knowing the risk/benefit ratio, and communicating this infor-
mation to the patient constitutes the essential ingredients of the cosmetic consultation.
Clearly there is a great deal of confusion among cosmetic professionals because we
still see patients with distinct cosmetic defects being mismatched with the wrong
therapeutic procedure on a regular basis. Examples include the following:

» patients with severe sun damage as their main aesthetic problem having
face-lifts without resurfacing

e patients with jowls and platysmal banding of the neck getting liposuction
without redraping the submuscular aponeurotic system (SMAS)

* patients with not a gram of fat left in their face getting laser resurfacing
and rhytidectomy, accentuating their presurgical gaunt appearance

* patients with deep glabellar furrows being treated with collagen or other
fillers without botulinum toxin being used to address the intrinsic muscles
of the glabellar complex

Mismatching the procedure to the patient is the result of failing to take into account
the individual variables that go into the aging appearance of the face. Considered in
turn, each lends itself to some aspect of therapy that may be used individually or
combined to give the desired aesthetic effect.

PHOTOAGING

With the increase in leisure time, air travel, and outdoor activity, “Boomers” spent
their formative years out in the sun without the benefit of currently available sun-
screens. Years of “‘baby oil and iodine,” more revealing clothing, and the desire of
the physically fit to acquire the oxymoronic ‘“‘healthy tan,”” have produced high rates
of skin cancer and premature aging skin. Cumulative exposure to sun remains the
largest factor in aging skin and is responsible for a large portion of the unwanted
aesthetic effects. Clinical signs of photoaging of the skin include rhytids, lentigines,
keratoses, telangiectasia, loss of translucency, loss of elasticity, and sallow color
[1,2].

A simple systematic classification of patient photoaging types, Types I through
IV (Table 1), has been developed by the author [3]. Younger patients, usually in their
second or third decade, show only the earliest signs of photoaging, usually as a
change in homogeneity of color, but generally have no rhytids at all, even when the
face is animated by talking or expression. They are categorized as Type I, or “no
wrinkles™ (see Fig. 1). They generally wear no makeup foundation at all because
they do not require it for either color or lines.
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TaBle 1 Glogau Photoaging Classification

Type I: No wrinkles
early photoaging
mild pigmentary changes
no keratoses
minimal wrinkles
patient age, twenties or thirties
minimal or no makeup

Type II: Wrinkles in motion
early to moderate photoaging
early senile lentigines visible
keratoses palpable but not visible
parallel smile lines beginning to appear
patient age, late thirties or forties
usually wears some foundation

Type III: Wrinkles at rest
advanced photoaging
obvious dyschromia, telangiectasia
visible keratoses
wrinkles even when not moving
patient age, fifties or older
always wears heavy foundation

Type IV: Only wrinkles
severe photoaging
yellow-gray color of skin
prior skin malignancies
wrinkled throughout, no normal skin
patient age, sixth or seventh decade
cannot wear makeup— “‘cakes and cracks”

As the patient ages, the UV damage to the elastic fibers becomes chronic, and
the inherent “snap back” quality of the skin becomes impaired. At first, wrinkles
begin to appear only when the face is in motion, usually as expression lines parallel
to the meilolabial fold, the corners of the mouth, and the lateral canthal areas and
over the zygomatic arch and malar eminences. These patients frequently use makeup
foundation to conceal the irregularity in color or the sallow tones that result from
chronic sun exposure. These patients are commonly in their thirties or forties and
look unlined when their face is at rest. However, as soon as they begin to talk, the
lines appear. They are classified as Type II, or “wrinkles in motion” (see Fig. 2).

As the photoaging proceeds, the damage to the elastic fibers becomes more
severe. Eventually the wrinkles produced by dynamic movement of the face persist
even when the face is at rest. Generally by the fifth decade of life, there are visible
parallel lines at the crow’s feet, parallel to the corners of the mouth, radiating down
from the lower eyelids onto the malar cheeks, and across the upper lip and lower
lip. Makeup foundation still helps with the color problem in these patients, but tends
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FiGure 1 Type I: No wrinkles. Skin is uniform in color. There is an absence of lines even
at the corners of the eyes and mouth.

to accentuate the appearance of the lines. These patients appear lined even when
their face is at rest, and are classified as Type III, or “wrinkles at rest.”

With continued photoaging, the wrinkles gradually spread to cover the majority
of the facial skin while the dermis becomes totally engorged with thick debris or
poorly staining ground substance, giving a thickened, coarse quality of the skin.
Usually this occurs by the sixth or seventh decade of life, but earlier in the severest
cases. Many of these patients have already had one or more skin cancers. Makeup
is completely impractical because it gives the appearance of cracked mud when
applied to such an uneven surface. These patients really have no unlined skin at all
anywhere on their face, and are classified as Type IV, or “only wrinkles.”

PIGMENTARY SYSTEM

Patients must also be categorized according to their Fitzpatrick Sun-Reactive Skin
Type [4]. This classification (Table 2) is based on the skin’s response to erythema
producing doses of UV light. Patients differ in their sun reactivity and the scale gives
a very good indication of potential dyschromia after epidermal/papillary dermal in-
jury and the likelihood of developing postinflammatory hyperpigmentation during
the short-term postsurgical period, as well as the potential for permanent hypopig-
mentation resulting from destruction of melanocytes. Evaluating the degree of pho-
todamage present and the pigmentary UV response can be expressed as shorthand

FIGURE 2 Type II: Wrinkles in motion. (a) When the face is at rest, the patient appears
similar to Type I. But when the face is animated by expression (b and c), there are many
parallel lines that appear, first at the corners of the mouth, then parallel to the nasolabial
folds, then at the corners of the eyes, and finally over the malar cheeks.
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i

FiIGURE 3 Type lll: Wrinkles at rest. This patient clearly shows the parallel lines seen with
animation in Type Il except they are now present with the face at complete rest.

to classify the patient’s degree of damage. A patient, who is a Fitzpatrick 111, Glogau
Photoaging III is a very different candidate for resurfacing than a Fitzpatrick I,
Glogau Photoaging II. The risk benefit ratios are entirely different in these two
patients. The presence of lines and wrinkles alone is not sufficient indication for
resurfacing.

As a general rule, patients with Fitzpatrick Skin Types I to III will tolerate
resurfacing without significant risk of color change. Although resurfacing may be
undertaken in Fitzpatrick Skin Types IV to VI, the risk of pigmentary change is
certainly high enough that the patient should be warned that there can be color
change in the treated skin.

THE LOSS OF SUBCUTANEOUS FAT

An aspect of the aging face that is a major component of aesthetic disharmony is
the redistribution and loss of subcutaneous fat. Although some compartments, such
as the submental fat, may lend themselves to removal via liposuction, in general
there is a growing appreciation that removal of fat should be performed with caution
because of the flattening or hollowing of contours that may occur. Aging produces
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FIGURE 4 Type IV: Only wrinkles. The perioral skin in particular is likely to show the
total replacement of normal skin with minute, rhomboid, and geometric rhytids, clearly
seen in this patient. The entire face shows similar rhytids on close inspection.

a profound loss of subcutaneous fat in the perioral area, temporal fossae, premalar
areas, chin, and forehead. The older face has a flattened quality to the cheekbones,
a sunken appearance to the lips, a bulging of the inferior fat pads of the eye, and a
general loss of the fullness and roundness of youth. Experienced plastic surgeons
have recognized this and are moving away from excessive fat removal to fat re-
positioning or augmentation. S. Hoefflin has written, “[i]n the aging face it is not
the tightness of the SMA (platysma aponeurosis) or skin that makes the difference,
but the quantity and position of subcutaneous fat” [6].

The routine removal of the infraorbital fat as a part of blepharoplasty, which
often accentuated the deep grooves between the lower eyelid and the cheek, has
become outdated. Now surgeons prefer to use an arcus marginalis release and mo-
bilize the fat medially and anteriorly to fill in that groove and return a more youthful
appearance to the lower eyelids through restoration of fullness. Similarly, reposi-
tioning of the premalar fat has become an important part of routine face-lifting, or

TaBle 2  Fitzpatrick’s Sun-Reactive Skin Types

Skin type Skin color Tanning response

Type 1 White always burn, never tan

Type 11 White usually burn, tan with difficulty
Type 111 White sometimes mild burn, tan average
Type IV Brown rarely burn, tan with ease

Type V Dark brown very rarely burn, tan very easily

Type VI Black no burn, tan very easily
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reversing the aged appearance that comes from flattening of the cheekbone contours.
The ultimate recognition of the importance of the subcutaneous volume of the face
comes from the work of surgeons like Fournier, Coleman, and others who have
developed techniques of fat transfer to restore the volume contours of the aged face.
Microlipoinjection in small and larger volumes, placed subcutaneously and intra-
muscularly has been used with great success to reshape the aging face. Although,
difficulties remain in the predictability and longevity of fat transfers, the aesthetic
effects are often impressive in the naturalness of the resulting appearance. Restoration
of loss of volume lies behind the appeal of injectable fillers such as collagen, hy-
aluronic acid get, and microdroplet silicone. Lip augmentation with injectables re-
mains one of the most frequently sought after cosmetic procedures performed in
aesthetic medicine today. The market is literally overflowing with introduction of
new injectable agents and alloplastic implants of expanded polytetrafluorethylene
(SoftForm, Gore-Tex).

Analysis of the aging face must include an assessment of the quality and po-
sition of the subcutaneous fat. Are the lips thin? Have they lost their shape? Are the
cheekbones flattened? Is there wasting in the temporal fossae, above the eyebrows,
or in the buccal pads? Resurfacing and/or face-lifting will not address these problems,
and may make them stand out even more.

CHANGES IN FACIAL MUSCULATURE

Perhaps nothing else has driven home the impact of facial musculature on facial
aging like the introduction of botulinum toxin for selective chemical denervation of
selected muscles of the face. Paralysis or partial weakening of the glabellar corru-
gator/procerus complex, the forehead frontalis, and the lateral orbicularis muscles
has simply revolutionized the management of the upper third of the aging face. Deep
glabellar lines, which could only be briefly improved with injectable fillers, now melt
away with the placement of botulinum toxin in the corrugator/procerus complex.
Crow’s feet lines, which routinely reappeared after deep resurfacing now, vanish in
a few days. Even the troublesome horizontal lines and creases of the lower eyelid,
which persisted after blepharoplasty and/or resurfacing, can now be treated with
botulinum toxin. The toxin is both safe and temporary. It has now become a main-
stream tool in cosmetic surgery.

The interesting thing about the use of botulinum toxin is that it allows us to
see precisely what the components of the various anatomic compartments may be in
the aging face. For example, the patient who has deep photoaging lines may not get
complete resolution of the flabellar furrows with initial treatment with botulinum
toxin. Having repeatedly folded the sun-damaged skin, a line may still be visible for
several months after botulinum toxin has completely paralyzed the corrugators. These
patients require either resurfacing or a dermal filler such as Zyderm collagen to
address the remaining component of the glabellar line. Similarly, the occasional male
patient will have such hypertrophy of the glabellar muscle complex that with botu-
linum-induced paralysis and atrophy of the muscles, the underlying contour of the
bone becomes more prominent and the patient perceives a “bump’ appearing on the
brow. Volume in the face can be at least partly related to musculature as well as
subcutaneous fat.
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INHERENT LOSS OF ELASTICITY

As the facial soft tissue ages, the skin and underlying supporting structures, while
sagging under the effects of gravity, lose their inherent resiliency or ability to resist
stretching. The most striking example of this is the development of brow ptosis with
age. The most common problem in patients’ own analysis of the aging face is their
inability to relate the hooding of the upper eyelid skin to malposition of the brows
and forehead. How many patients ask for (and receive) upper-lid blepharoplasty when
the source of their problem is ptosis of the upper brow and forehead? In a similar
vein, inappropriate and overzealous use of botulinum toxin in the upper third of
the face routinely produces brow ptosis, a feeling of “‘heaviness,” and a slightly
Neanderthal-like appearance because the older forehead does not have the inherent
resiliency to maintain any brow position without the support of the underlying fron-
talis. In contrast, the surgeon who inappropriately elevates the brow to a position
that would be mismatched to the patient’s gender or age does the patient no aesthetic
favor. Careful consideration of the quality of elasticity of the skin and soft tissue
must be taken into account before attempting to address the position of the brow
either surgically or with botulinum toxin.

In the lower third of the face, the face-lift is the sine qua non of the successful
aesthetic outcome. Redraping, repositioning, and judicious removal of skin and soft
tissue that has lost elasticity achieves a restoration of youthful appearance that cannot
be achieved with resurfacing, fillers, fat transfer, or botulinum toxin. Although in
truth many of these other techniques properly applied have made it possible for
patients to delay and defray, virtually no one escapes the effects of gravity and the
loss of intrinsic elasticity. The face-lift procedure is not in danger of extinction,
although it now requires more selective application and execution that is mindful of
the other components of aging previously discussed.

CHANGES IN UNDERLYING CARTILAGE AND BONE

The aging nose elongates and the tip droops. The aging mouth is affected by bony
remodeling of the maxilla. The chin sharpens and protrudes. The ears appear to
lengthen as the lobes droop. The tarsal plate softens and no longer holds the lower-
lid margin in proper curve or position. Various surgical procedures address these
problerms, such as tip rhinoplasty, tarsal lid tightening, and canthoplasty. Newer
dental implant procedures and maxillofacial surgery can address intrinsic changes
affecting the lower face.

But the practiced diagnostic eye of the cosmetic surgeon should not overlook
the contribution of the underlying hard structures of the face—particularly when
assessing presence (or more commonly absence) of facial symmetry. Patients often
present with requests for treatment of facial problems without appreciating the con-
tribution of underlying structures to their facial asymmetry. Although subtle, the
asymmetry is not attributable to the soft tissue. No amount of collagen is going
to correct an underlying difference in maxillary structure of the cheekbones, for
example.

These pre-existing differences in facial asymmetry need to be identified so they
can be pointed out to the patient and discussed. We have seen too many patients
who are unhappy with their face-lift results and rail against the surgeon when it is
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their underlying facial structures that are the root cause of the difference in the
appearance of their lifts. Recognizing pre-existing facial asymmetry attributable to
underlying bony or cartilaginous structural differences is an important part of setting
realistic patient expectations.

The most common example of pre-existing asymmetry is in cosmetic ear pierc-
ing. Patients recognize that their earlobes differ in size, volume, position, and ori-
entation. They know how difficult it is to pierce ear lobes so that their jewelry will
hang at the proper angle. The surgeon can often use this example to point out other
asymmetries and put them in terms the patients can recognize.

COMBINATION THERAPIES

Optimal improvement in appearance can more often be obtained by combining pro-
cedures. At one end of the therapeutic spectrum, topical medical therapy using agents
like tretinoin, alpha-hydroxy acids, hydroquinones, and 5-fluoruracil can inhibit or
reverse UV-associated changes in aging skin. At the other end of the therapeutic
spectrum, rhytidectomy, blepharoplasty, brow-lift, and suction-assisted lipectomy of-
ten provide dramatic results in facial rejuvenation. The choice of therapy rests on
the ability of the surgeon to look at the face, analyze the anatomical components of
the aging appearance, and then prioritize them, matching procedure risk/benefit ratio
to each element. Is the predominant problem sun damage, sagging, or loss of volume?
Often there are overriding constraints, e.g., the ““‘down time,”” surgical risk, cost, and
likelihood of benefit all weigh in the selection of the appropriate therapy. But un-
derlying all of these choices must be a rational analysis of the various elements that
go into making up the aging face.
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INTRODUCTION

Over the past several years, patients have become increasingly concerned with the
appearance of their skin, and this has been further fueled in part by the media’s
interest in youth and facial rejuvenation. Patients want to both reverse the sun dam-
age they have already sustained and to prevent future signs of aging. The vocabulary
and the vast array of topical products aimed at rejuvenating the skin are routine and
part of the modern vernacular. Contemporary patients and ‘‘baby boomers” are in
search of procedures that will improve their appearance, but without causing sub-
stantial morbidity or down time. “Quick fixes’ in facial appearance are not limited
to women, because men too are also increasingly looking for rejuvenation without
surgery and the stigma associated with cosmetic procedures. As such, superficial or
light chemical peels that are primarily aimed at subtly and gradually refreshing the
skin have gained in popularity. However, it is imperative for the physician to un-
derstand the indications, mechanism of action, potential complications, and the lim-
itations of superficial chemical peels.

BACKGROUND

Chemical peels are defined as the application of a caustic agent to the skin resulting
in partial-thickness injury and necrosis, with subsequent healing secondarily with re-
epithelialization by adnexae. This results in a skin surface that is more homogeneous
and improved in both texture and appearance. Peels are loosely categorized based
on the percutaneous penetration of the solution (Table 1). Although superficial chem-
ical peels create a wound of approximately 0.06 mm in depth, corresponding to the
epidermis and papillary dermis in whole or in part, there is a continuum between
peel categories, and precise classification should be considered only as guidelines
and not rigid indicators of biological effect. Indeed, many factors (Table 2) may
affect the actual penetration of the peel, and agents normally considered ‘‘superficial”
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TaBle 1 Classification of Peel Depths
Cutaneous
Peel depth Layers affected
Light 0.06 mm Stratum granulosum to superficial papillary dermis
Medium 0.5-0.60 mm Papillary to upper reticular dermis
Deep 0.61-0.80 mm Midreticular dermis

may actually penetrate deeper in the tissue, and hence create a deeper peel with the
consequent risk profile.

The more common superficial resurfacing agents include alpha-hydroxy acids
(specifically glycolic acid), beta-hydroxy acids, low-concentration trichloroacetic
acid (TCA), Jessner’s solution, and, recently, microdermabrasion (Table 3). Although
many of these agents create a similar cutaneous injury and comparable results, they
can be used to complement one another. Hence, the physician should become familiar
with several of them. Ultimately, however, agent selection will be based on the
patient’s facial anatomy and deformity, as well as the physician’s preference.

One of the more popular and diverse superficial peeling agents is glycolic acid.
Because there are many different concentrations, formulations, and preparations, it
is important to be aware of the specifications of the products being used. In general,
the higher the concentration, the stronger the product; however, many commercially
available products are buffered, which increases the pH and diminishes the effec-
tiveness of the acid. At concentrations less than 15%, glycolic acid works by dimin-
ishing corneocyte cohesion, and at higher concentrations, there is epidermolysis.
Epidermal penetration corresponds to the development of erythema, whereas dermal
penetration can be seen as a whitish blanch. Recently, the addition of strontium
nitrate to glycolic acid preparations has been suggested to decrease any mild irritation
associated with these peels. Beta-hydroxy acids have recently become repopularized
because of the potential for increased penetration into the pilosebaceous unit, and
therefore can be particularly helpful for patients with acne and rosacea. They are
available as prepackaged kits of 20% and 30% salicylic acid. TCA is a versatile
agent and can be used in various concentrations. Superficial peels can be obtained
with low TCA concentrations in the range of 10 to 30%. Precipitation of the epi-
dermal protein imparts a faint and oftentimes incomplete white frost. The application

TABLE 2 Factors Determining Depth of Peel

Integrity of epidermal

Agent barrier Skin type Physician variation
Solution Pretreatment Atrophy/dermal thickness Pressure
Concentration Degreasing (soap, alcohol, Epidermal lesions or Mode of application
Number of acetone) cicatrix

applications Location (facial vs.

Duration (glycolic
acid)

nonfacial)
Pilosebaceous unit density
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TaBle 3  Superficial Resurfacing Agents

Alpha-hydroxy acids Jessner’s (Combes’) solution
Glycolic acid Trichloroacetic acid 10-30%
Lactic acid Azelaic acid
Malic acid 5-Fluorouracil
Tartaric acid Carbon dioxide
Citric acid Resorcinol
Unna’s paste
Beta-hydroxy acids Retinoic acid
Salicylic acid Microdermabrasion

Alpha/Beta-hydroxy acids
Glycolic/salicylic acid

of Jessner’s solution (Table 4) breaks intercellular bridges and also serves as an
effective superficial peeling agent.

CONSULTATION AND PRESURGICAL CONSIDERATIONS

Indications for superficial peels include mild photodamage inclusive of fine lines,
lentigines, and acne. They are also appropriate in areas where wound healing may
be unpredictable, such as nonfacial skin. Epidermal melasma may also be improved
with repeated light peels, and the use of a Wood’s lamp will help to localize the
dyschromia before the peel. However, it is important for the patient to understand
that, in order to maximize the benefits, they will need to undergo multiple peels as
well as maintain an adequate intrapeel skin care regimen (Table 5).

During the initial consultation it is imperative to determine the patient’s ulti-
mate cosmetic goals. The patient is handed a mirror and instructed to verbalize his
or her concerns. A chemical peel of any depth is aimed at resurfacing and retexturing
the skin, and will not address the underlying structural anatomy. Thus, it is equally
important that the physician also understand what the patient wishes modified, and
then determine if, indeed, a chemical peel will address these issues. A patient com-
plaining of blepharochalasia, brow ptosis, facial laxity, or fat atrophy may be best
served by other procedures or a combination of another procedure with skin resur-
facing. During this initial consultation it is also important to determine the patient’s

TABLE 4 Jessner’s Solution
(Combes’ Formula)

Resorcinol, 14 g

Salicylic acid, 14 g

Lactic acid (85%), 14 g
Ethanol 95% q.s.a.d., 100 mL
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Tagte 5 Skin Care Regimen

Morning Evening
Bland cleanser/bland cleanser with low Bland cleanser/bland cleanser with low
percentage alpha- or beta-hydroxy percentage alpha- or beta-hydroxy
acid acid
Ascorbic acid or other antioxidant Bleaching agent (4% hydroquinone,
kojic acid)
Sunscreen SPF 15 or greater Exfoliating agent (alpha- or beta-hydroxy

acid or tretinoin cream)

lifestyle (with emphasis on sun exposure) and ability to tolerate multiple office visits,
down time, and subtlety of the eventual results. Some patients would rather undergo
many minor procedures with minimal recovery, whereas others would prefer one
comprehensive procedure even with the attendant recovery period.

Once the physician and patient have determined that skin resurfacing is appro-
priate, then the type and depth of skin resurfacing will need to be agreed on. As
chronological and photoaging begin, fine rhytides develop when the face is in motion,
and, as the process continues, these wrinkles persist even when the face is at rest.
Simultaneously, dyschromia, telangiectases, and epidermal lesions will appear. In
general, the more profound the photodamage with attendant deep rhytides, the deeper
the cutaneous injury will be needed to accomplish the desired results (Fig. 1). Con-

FIGURE 1 Patient was referred for superficial resurfacing; however, profound photoda-
mage with deep rhytides and actinic damage would be more responsive to deeper
resurfacing modalities and/or facial plasty surgery.
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versely, a patient with mild photodamage, which consists of fine lines and minimal
dyschromia, would perhaps be best suited to a series of light peels.

PRESURGICAL INSTRUCTIONS

Once realistic goals have been established and the patient has committed to a regi-
ment of superficial chemical peels, she or he begins a rigorous home skin care
regimen (Table 5) that ideally should begin 2 to 3 weeks before the first peel. This
interval allows the physician to determine patient compliance and diligence with sun
protection as well as any potential contact hypersensitivities. The regimen and their
vehicles should be individualized, and can be altered contingent on the patient’s skin
type and degree of exfoliation. Ultimately the regimen will also cause a uniform
epidermal desquamation which aids in an even intraoperative peel application. It is
often helpful to provide the patient with detailed written instructions regarding the
presurgical skin care regimen to maximize compliance.

TECHNIQUE

All of the equipment for superficial peels is readily available and can be assembled
on a Mayo stand (Fig. 2). Having all of the agents in one location allows for max-
imum flexibility when the patient arrives and facilitates a possible change and a
tailoring of the peel to accommodate the patient’s precise needs.

On the day of the procedure the patient is instructed to arrive without make-
up. The risks, benefits, and expectations are reviewed with the patient. The rare

FIGURE 2 Equipment set-up: superficial peeling agent [glycolic acid (70%), salicylic acid
(30%), Jessner’s solution, trichloroacetic acid (20%)], degreasing agent (alcohol), appli-
cator (cotton-tipped, single/proctology), gauze, paintbrush, neutralizing solution, emol-

lient, and handheld fan.
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complications of infection and postinflammatory pigmentary anomalies are again
discussed, and the postsurgical instructions and sequence of events are also reviewed.
Patients are also reminded that they may feel a mild burning sensation on peel
application and, depending on the agent used, erythema and skin flaking can last
from minutes to days.

The patient’s skin is cleansed with soap and tepid water and blotted dry. The
face is inspected for small lacerations and/or alterations in the epidermal barrier that
would result in isolated areas of deeper peel penetration (Fig. 3). The patient’s head
should be elevated to a roughly 45° angle to aid in preventing the acid from acci-
dentally spilling into the eye. A small handheld fan should also be available to reduce
any mild burning sensation. The hair is pulled back with a headband or surgical cap.
The patient typically remains in his or her own clothes, but a gown or drape can be
placed around the neck to absorb any fluids that may spill onto the patient’s garments.
Petrolatum ointment can be placed on areas that should be avoided, such as open
wounds or the lips.

The face can be degreased with alcohol, acetone, or astringent solutions that
contain glycolic acid. This removes the residual make-up, debris, and sebum from
the skin, allowing for uniform application and penetration of the acid. A more vig-
orous and complete debridement permits deeper penetration of the acid; however,
care should be taken to avoid frank epidermal abrasion.

The acid can be applied in many fashions and with many different applicators.
However, to avoid skip areas, the acid is applied in a methodical fashion, starting
on the forehead and progressing in a clockwise pattern. In general, the more acid or
pressure applied, the greater the penetration. Broad passes should essentially paint

FIGURE 3 Area of deep glycolic acid penetration with resulting excoriation after intra-
lesional administration of corticosteroid for an acne cyst.
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TABLE 6 Glycolic Acid Protocols

Indication-Based Protocol Concentration (%) Time (min)
Acne 50-70 1-3
Melasma 50-70 2-4
Actinic keratoses 70 5-7
Fine wrinkles 70 4-8
Solar lentigines 70 4-8
Back or chest (any indication) 70 5-10

Concentration-Based Protocol 35 3

35 4
50 3
50 4
70 3
70 4

Time-Based Protocol 70 2

70 3
70 4
70 5
70 6
70 7

the entire facial surface, with feathering into the hairline and periocular area and,
when indicated, onto the neck and chest. Once an even application has been achieved,
repeat applications may be performed over the entire face or in select areas where
there is significant damage, such as dyschromia or keratoses. After acid application,
most light peels result in faint erythema and occasionally a transient mild frost. TCA,
Jessner’s solution, and beta-hydroxy acids remain intact after application. On drying,
the salicylic acid found in beta-hydroxy peels and Jessner’s solution leave a fine,
white powder residue. This can serve as marker indicating completeness of the peel
and can be left in place or removed with a dry gauze. Uniquely, glycolic acid peels
are neutralized with either tepid water or sodium bicarbonate on completion. Glycolic
acid removal is time- and/or concentration-dependent, and is predetermined by a set
protocol (Table 6). After acid removal, as with other superficial peels such as TCA,
a topical corticosteroid (Class VI) and emollient cream may be applied.

POSTSURGICAL CARE

After most superficial chemical peels, patients can resume their schedules without
interruption. However, those with residual erythema or desquamation are instructed
to gently cleanse the face and apply moisturizer followed by a sunscreen until all
the flaking has subsided and, if so desired, they may apply make-up. If significant
erythema is present, a mild topical corticosteroid can be continued twice daily for
the first 3 to 5 days. Some patients who receive a deeper injury to their skin will
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FIGURE 4 Patient requested “refreshing lunchtime peel.” Three days after multiple coats
of Jessner’s solution by nonphysician practitioner, the patient was referred for treatment
of “scarring.” Skin tightness with inability to open mouth and hyperpigmentation re-
solved uneventfully after appropriate patient education and wound care.

have a taut feeling and then progressively develop fine wrinkles and some isolated
areas of hyperpigmentation (Fig. 4). Over the next several days the skin will begin
to peel, and the patient should be instructed not to prematurely remove any of the
flaking skin. During this time, increased lubrication is warranted, and the patient is
instructed to use a gentle cleanser and apply a mild corticosteroid to the area twice
daily. On resolution of the normal sequelae of erythema and mild flaking, to maintain
the results the patient is instructed to resume the presurgical skin care regimen and
is encouraged to receive peels on a regular basis (4—12 weeks).

COMPLICATIONS

The complications resulting from superficial chemical peels are relatively infrequent.
The mild discomfort and burning from these peels are normal sequelae, as are tem-
porary erythema and scale. Persistent erythema, however, can be disquieting, and a
source of an occult contact dermatitis should be excluded. Possibly because of ov-
erzealous lubrication or interruption of the normal cutaneous flora, on occasion pa-
tients may also experience a flare of acne. Postinflammatory hyperpigmentation
rarely occurs, and fortunately, with judicious sun protection and topical bleaching
agents, this condition will resolve uneventfully (Fig. 5). Perhaps of greatest concern
with superficial resurfacing is the subtlety of improvement. Adequate and appropriate
patient selection and patient education, however, should mitigate confusion and result
in a satisfied patient.
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(b)

FIGURE 5 (a) Postinflammatory hyperpigmentation after 70% glycolic acid peel. (b) Ac-
centuation of nevi after 70% glycolic acid peel.
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Medium and Deep Chemical Peels
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The explosion of interest in chemical peeling and laser resurfacing on the part of
cosmetic surgeons has paralleled the general public’s interest in acquiring a youthful
appearance by rehabilitating the photoaged skin. The public’s interest has been fur-
ther heightened by advertising for cosmetic agents and over-the-counter chemicals
and treatment programs that have entered the general market of products meant to
rejuvenate skin and erase the marks of sun damage and age. Most of these over-the-
counter do-it-yourself home programs have been tried by patients, and by the time
they consult their dermatologist, plastic surgeon, or cosmetic surgeon, they are ready
for a more definitive procedure performed with either chemical peeling or laser
resurfacing. It is the obligation of the physician to analyze the patient’s skin type
and the degree of photoaging skin, and accordingly prescribe the correct facial re-
juvenation procedure. This should be the procedure or combination of procedures
that will give the greatest benefit for the least risk factors and morbidity. The cos-
metic surgeon should have available for the consumer the options of medical or
cosmoceutical topical therapy, dermabrasion, chemical peeling, and lasers available
for selective skin destruction and resurfacing. Each of these techniques maintains a
place in the armamenteria of the cosmetic surgeon to provide the appropriate treat-
ment for each individual patient and his specific problem.

The approach to photoaging skin has expanded beyond a one-stage procedure
to now include preparatory medical therapy and posttreatment cosmoceutical topical
therapy to maintain results and prevent further photodamage. Thus, the cosmetic
surgeon’s office has become not only the site for a surgical treatment session, but
also an educational setting for skin protection and care, and a marketplace for the
patient to obtain the necessary topicals for skin protection. It is up to the physician
to fully understand the nature of skin and sun damage, protective techniques avail-
able, and active agents that work as cosmoceutical preparations. Having available
multiple procedures to solve these problems will make patients better candidates for
the right procedure to restore and rehabilitate their skin.

Chemical peeling involves the application of a chemical exfoliant to wound
the epidermis and dermis for the removal of superficial lesions and improve the
texture of skin. Various acidic and basic chemical agents are used to produce the
varying effects of light to medium to deep chemical peels through differences in
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their ability to destroy skin. The level of penetration, destruction and inflammation
determines the level of peeling. The stimulation of epidermal growth through the
removal of the stratum corneum without necrosis consists of light superficial peel.
Through exfoliation, it thickens the epidermis with qualitative regenerative changes.
Destruction of the epidermis defines a full superficial chemical peel inducing the
regeneration of the epidermis. Further destruction of the epidermis and induction of
inflammation within the papillary dermis constitutes a medium-depth peel. Then,
further inflammatory response in the deep reticular dermis induces new collagen
production and ground substances which constitutes a deep chemical peel [1]. These
have now been well classified and usage has been categorized for various degener-
ative conditions associated with photoaging skin based on levels of penetration. The
physician thus has tools capable of solving problems that may be mild, moderate,
or severe, with very superficial, superficial, medium-depth, and deep peeling chem-
icals. The physician must choose the right agent for each patient and condition.

INDICATIONS AND PATIENT SELECTION

Analysis of the patient with photoaging skin must take into account skin color and
skin type as well as degree of photoaging. Various classification systems have been
available, and a presentation of a combination of three systems that may simplify
and help the physician define the right program or therapeutic procedure for the
patient follows. The Fitzpatrick skin-type system classifies degrees of pigmentation
and ability to tan [2]. Graded I through VI, it prognosticates sun sensitivity, suscep-
tibility to photodamage, and ability to facultative melanogenesis (the skin’s intrinsic
ability to tan). In addition, this system classifies skin as to its risk factors for com-
plications during chemical peeling. Fitzpatrick divides skin types I through VI, taking
into account both color and reaction to the sun. Skin types I and II are pale white
and freckled with a high degree of potential to burn with sun exposure. Types III
and IV can burn but usually are an olive to brown coloration. Types V and VI
comprise dark brown to black skin that rarely ever burns and usually does not need
sunscreen protection (Table 1). The patient with type I or II skin with significant
photodamage needs regular sunscreen protection before and after the procedure.
However, this patient has little risk for hypopigmentation or reactive hyperpigmen-
tation after a chemical peeling procedure. The patient with type III through VI skin
has greater risk for pigmentary dyschromia—hyper or hypopigmentation—after a
chemical peel and may need pre- and posttreatment with both sunscreen and bleach-

TABte 1 Fitzpatrick’s Classification of Skin Types

Skin type Color Reaction to sun
I Very white or freckled Always burns

II White Usually burns

111 White to olive Sometimes burns
v Brown Rarely burns

v Dark brown Very rarely burns

VI Black Never burns
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ing to prevent these complications [3]. Pigmentary risks are generally not a great
problem with very superficial and superficial pigment chemical peeling, but may
become a significant problem with medium and deep chemical peeling. It can also
be a significant risk when regional areas such as lips and eyelids are peeled with a
pulsed laser, creating a significant color change in these cosmetic units from the rest
of the face. The porcelain-white shiny skin seen after taped deep chemical peels in
regional areas has been classified as the ‘“‘alabaster look.” This is an objectionable
side effect of deep taped phenol peeling and should be avoided because patients
demand a natural look. The physician must inform the patient of this and other
potential problems, especially if the skin is type III through VI. He must justify
whether the benefits of the procedure outweigh these risks and, in addition, plan for
the appropriate techniques to prevent these unwanted changes in color.

The Glogau system classifies severity of photodamage, taking into account the
degree of epidermal and dermal degenerative effects [4]. The categorization is I
through IV, ranging from mild, moderate, advanced, and severe photodamaged skin.
These categories are devised to project which patients need therapeutic intervention.
Category I or minimal-degree photodamage can be treated with light chemical peel-
ing and medial treatment. Category II and III would entail medium-depth chemical
peeling whereas category IV would need deep peeling or resurfacing as well as
cosmetic surgical intervention for gravitational changes (Table 2). Monheit and Ful-
ton have devised a system of quantifying photodamage by developing numerical
scores that fit into corresponding rejuvenation programs [5]. In analyzing photodam-
age, the major categories include dermal with textural changes and epidermal with
skin lesions. Dermal changes include wrinkles, cross-hatched lines, sallow color,
leathery appearance, crinkly thin parchment skin, and the pebblish white nodules of
milia. Each of these is quantitated, giving the patient a point score of 1 through 4.
In addition, the number and extent of lesions are categorized from freckles, lenti-
genes, telangiectasias, actinic and seborrheic keratoses, skin cancers, and senile com-
edones. These also are added in a classification system of 1 through 4 and the final

TABLE 2 Photoaging Group—Glogau’s Classification

Group I Mild (typically age 28—35 yrs)
Little wrinkling or scarring
No keratoses
Requires little or no make-up

Moderate (age 35-50 yrs)
Early wrinkling, mild scarring
Sallow color with early actinic keratoses
Little make-up

Advanced (age 50—-65 yrs)
Persistent wrinkling or moderate acne scarring
Discoloration with telangiectasias and actinic keratoses
Wears make-up always

Severe (age 6075 yrs)
Wrinkling: photoaging, gravitational and dynamic
Actinic keratoses with or without skin cancer or severe acne scars
Wears make-up with poor coverage
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score results are tabulated. A total score of 1 through 4 would indicate very mild
damage, and the patient would adequately respond to a five-step skin care program
including sunscreen protection, retinoic acid, glycolic acid peels, and selective lesion
removal. A score of 5 through 9 would include all of the aforementioned plus re-
petitive superficial peeling agents program such as glycolic acid, Jessner’s solution,
or lactic acid peels. A score of 10 to 14 would need a medium-depth chemical
peeling, and a score of 15 or above would include deep chemical peeling or laser
resurfacing. The patient thus understands during the consultation the degree of pho-
todamage and the necessity for an individual skin rejuvenative program (Fig. 1).

The peeling agent is a chemical eshcarotic that damages the skin in a thera-
peutic manner. It is important that the physician understand the patient’s skin and its
ability to withstand this damage. The epidermis and stratum corneum have a barrier
function against noxious chemicals, and some skin types withstand the damage to a
greater degree than others while particular skin disorders have a greater tendency to
produce side effects and complications from chemical peels because of poor barrier
function or exaggerated inflammatory reactions. Patients with skin disorders such as
atopic dermatitis, seborrheic dermatitis, psoriasis, and contact dermatitis may find
their disease exacerbated in the postoperative period or may even develop problems
with postoperative healing such as prolonged wound healing, posterythema syn-
drome, or contact sensitivity. Rosacea is a disorder of vasomotor instability in the
skin and may develop an exaggerated inflammatory response to the peeling agents.
Other important factors include a history of radiation therapy to the proposed facial
skin, because chronic radiation dermatitis decreases the body’s ability to heal prop-
erly. A general rule of thumb is to examine the facial hair in the area treated by
radiation, and if it is intact there are enough pilosebaceous units to heal the skin
properly after medium or even deep chemical peeling. This, however, is not absolute
and one should find in the patient’s history the dates of radiation treatment and how
many rads were used for each individual treatment. Some of my patients with the
greatest amount of radiation dermatitis, however, had treatments that were given for
acne in the mid 1950s and over the years the skin developed the resultant degener-
ative changes [6]. On the other hand, patients with extensive photodamage may
require stronger peeling agents and repeated applications of medium-depth peeling
solutions to obtain therapeutic results. It is for this reason a careful evaluation of
skin types and problems must be assessed.

Herpes simplex can be a postoperative problem with significant morbidity. Pa-
tients susceptible should be pretreated with antiherpetic agents such as acyclovir or
valcyclovir to prevent herpetic activation. These patients can be identified in the
preoperative consultation and placed on appropriate therapy at the time of the chem-
ical peel. All antiherpetic agents act by inhibiting viral replication in the intact epi-
dermal cell. The significance of this in peeling is that the skin must be re-epithe-
lialized before the agent has its full effect. Thus, the antiviral agent must be continued
in deep chemical peeling for the entire 2 weeks, or in medium-depth peeling for at
least 10 days [7].

The chief indications for medium and deep chemical peeling are associated
with the reversal of actinic changes such as photodamage, rhytides, actinic growths,
pigmentary dyschromias, and acne scars [8]. The physician can thus use his classi-
fication systems to quantitate and qualitate the level of photodamage and prescribe
the appropriate chemical peeling combination.
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TEXTURE CHANGES POINTS SCORE
Wrinkles 1 2 3 4
(% of potential lines) <25% <50% <75% <100%

Cross-latched line 1 2 3 4

(% of potential lines) <10% <20% <40% <60%

Sallow color 1 2 3 4
Dull Yellow Brown Black

Leathery appearance 1 2 3 4
Crinkly (thin & parchment) 1 2 3 4
Pebbly (deep whitish nodules) 2 4 6 8
(% of face) <25% <50% <75% <100%

LESIONS POINTS SCORE
Freckles-mottled skin 1 2 3 4
(# present) <10 <25 <50 >100
Lentigenes (dark & irregular) & SKs 2 4 6 8
(Size) <S5mm _ <10mm <15mm >20mm
Telangiectasia-erythema flush 1 2 3 4
(# present) <5 <10 <15 >15
AK's and SK's 2 4 6 8
(# present) <5 <10 <15 >15
Skin Cancers 2 4 6 8
(# present-now or by history) Ica 2ca 3ca >4ca
Senile Comedones 1 2 3 4
(in cheek bone area) <5 <10 <20 >20

Total Score

CORRESPONDING REJUVENATION PROGRAM
SCORE NEEDS
1-4 Skin care program with tretinoin, glycolic acid peels
5-9 Same plus Jessner peels; pigmented lesion laser and/or vascular laser
10-14 Same plus medium peels - Jessner/TCA peel; skin fillers and/or Botox
15 or more Above plus laser resurfacing
Staff Signature Date Patient Signature Date

FiIGURE 1 Index of phototyping.
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MEDIUM-DEPTH CHEMICAL PEELING

Medium-depth chemical peeling is defined as controlled damage from a chemical
agent to the epidermis and papillary dermis resulting in specific regenerative changes
that can be performed in a single setting. Agents currently used include combination
products—IJessner’s solution, 70% glycolic acid, and solid carbon dioxide with 35%
trichloroacetic acid. The benchmark for this level peel was 50% trichloroacetic acid.
It has traditionally achieved acceptable results in ameliorating fine wrinkles, actinic
changes, and preneoplasia. However, since TCA itself is an agent more likely to be
fraught with complications, especially scarring, in strengths of 50% or higher, it has
fallen out of favor as a single agent chemical peel [9]. It is for this reason that the
combination products along with a 35% TCA formula have been found equally
effective in producing this level of control damage without the risk of side effects.

Brody first developed the use of solid CO, applied with acetone to the skin as
a freezing technique prior to the application of 35% trichloroacetic acid. The prelim-
inary freezing appears to break the epidermal barrier for a more even and complete
penetration of the 35% trichloroacetic acid [10].

Monbheit then demonstrated the use of Jessner’s solution prior to the application
of 35% trichloracetic acid. The Jessner’s solution was found effective in destroying
the epidermal barrier by breaking up individual epidermal cells. This also allows a
deeper penetration of the 35% TCA and a more even application of the peeling
solution [11]. Similarly, Coleman has demonstrated the use of 70% glycolic acid
prior to the application of 35% trichloroacetic acid. Its effect has been very similar
to that of Jessner’s solution (Table 3) [12].

All three combinations have proven to be as effective as the use of 50% tri-
chloroacetic acid with a greater safety margin. The application of acid and resultant
frosting are better controlled with the combination so that the ‘“hot spots” with
higher concentrations of TCA can be controlled, creating an even peel with less
incidence of dyschromias and scarring. The combination peel produces an even,
uniform peel. The Monheit version of the Jessner’s solution—35% TCA peel is a
relatively simple and safe combination. The technique is used for mild to moderate
photoaging including pigmentary changes, lentigines, epidermal growths, dyschrom-
ias, and rhytids. It is a single procedure with a healing time of 7 to 10 days. It is
also useful as an alternative to chemical exfoliation with topical 5-fluorouracil che-
motherapy in the removal of diffuse actinic keratoses. Topical chemotherapy is ap-
plied for 3 weeks creating erythema, scabs, and crusts for up to 6 weeks [13]. The

Tale 3 Agents for Medium-Depth Chemical Peel

Agent Comment

50% TCA Not recommended because of risk of scarring
Combination 35% TCA-solid CO, (Brody) The most potent combination
Combination 35% TCA-Jessner’s (Monheit) The most popular combination
Combination 35% TCA-70% Glycolic An effective combination
(Coleman)
89% Phenol Rarely used
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combination peel will produce similar therapeutic benefits within 10 days of healing.
It thus reduces the morbidity significantly and gives the cosmetic benefits of im-
proved photoaging skin.

The procedure is usually performed with mild preoperative sedation and non-
steroidal anti-inflammatory agents. The patient is told that the peeling agent will
sting and burn temporarily, and aspirin is given before the peel and continued through
the first 24 hours if the patient can tolerate the medication. Its inflammatory effect
is especially helpful in reducing swelling and relieving pain. If given before surgery,
it may be all the patient requires during the postoperative phase. For full-face peels,
however, it is useful to give preoperative sedation (5 to 10 mg diazepam orally) and
mild analgesia, 25 to 50 mg meperidine (Demerol; Winthrop, NY), and 25 mg hy-
droxyzine hydrochloride intramuscularly (Vistaril; Lorec, NY). The discomfort from
this peel is not long lasting, so short-acting sedatives and analgesics are all that are
necessary [14].

Vigorous cleaning and degreasing is necessary for even penetration of the so-
lution. The face is scrubbed gently with Ingasam (Septisol; Vestal Laboratories, St.
Louis, MO) 4 X 4 inch gauze pads and water, then rinsed and dried. Next, an acetone
preparation is applied to remove residual oils and debris. The skin is essentially
debrided of stratum corneum and excessive scale. A thorough degreasing is necessary
for an even penetrant peel. The physician should feel the dry, clean skin to check
the thoroughness of degreasing. If oil is felt, degreasing should be repeated. A
splotchy peel is usually the result of uneven penetration of peel solution attributable
to residual oil or stratum corneum and inadequate degreasing.

After thorough cleaning, the Jessner’s solution is applied with either cotton-
top applicators or 2 X 2 inch gauze (Table 4). The Jessner’s solution is applied
evenly with usually one or two coats to achieve a light but even frosting. The frosting
achieved with Jessner’s solution is much lighter than that produced by TCA and the
patient is usually uncomfortable, feeling only hat. A mild erythema appears with a
faint tinge of splotchy frosting over the face. Even strokes are used to apply the
solution to the unit area covering the forehead to the cheeks to the nose and chin.
The eyelids are treated last creating the same erythema with blotchy frosting
(Fig. 2).

The TCA is painted evenly with one to four cotton-tipped applicators that can
be applied over different areas with light or heavier doses of the acid. Four cotton-
tipped applicators are applied in broad strokes over the forehead and also on the
medial cheeks. Two mildly soaked cotton-tipped applicators can be used across the
lips and chin, and one damp cotton-tipped applicator on the eyelids. Thus, the dosage
of application is technique-dependent on the amount used and the number of cotton-

TaBle 4 The Jessner’s
Solution Formula

Resorcinol 14 ¢
Salicylic Acid 14 ¢
Lactic Acid 14 mL

Ethanol (gs) 100 mL
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(b)

FIGURE 2 Chemical peeling for photoaging skin. (a) Presurgical appearance of Glogau
Il photoaging facial skin, (b) Jessner’s solution applied with 2 X 2 gauze pads, ()
appearance of skin after Jessner’s solution, (d) full application of 35% TCA with frosting,
(e) appearance 4 days after surgery, and (f) appearance 6 months after surgery.

tipped applicators applied. The cotton-tipped applicator is useful in quantitating the
amount of peel solution to be applied.

The white frost from the TCA application appears complete on the treated area
within 30 seconds to 2 minutes. Even application should eliminate the need to go
over areas a second or third time, but if frosting is incomplete or uneven the solution
should be reapplied. TCA takes longer to frost than Baker’s formula or straight
phenol, but shorter than the superficial peeling agents. The surgeon should wait at
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FIGURE 2 Continued
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(e)
FIGURE 2 Continued

least 3 to 4 minutes after the application of TCA to ensure the frosting has reached
its peak. He can then document the completedness of a frosted cosmetic unit and
touch up the area as needed. Areas of poor frosting should be retreated carefully
with a thin application of TCA. The physician should achieve a level II to level III
frosting. Level I frosting is erythema with a stringy or blotchy frosting and is seen
with light chemical peels. Level II frosting is defined as white-coated frosting with
erythema showing through. A level III frosting, which is associated with penetration
through the papillary dermis, is a solid white enamel frosting with little or no back-
ground of erythema [15]. A deeper level I1I frosting should be restricted only to areas
of heavy actinic damage and thicker skin. Most medium-depth chemical peels use a
level II frosting, and this is especially true when used on eyelids and areas of sen-
sitive skin. Those areas with a greater tendency to scar formation, such as the zy-
gomatic arch, the bony prominences of the jawline, and chin, should only receive
up to a level II frosting. Overcoating trichloroacetic acid will increase its penetration
so that a second or third application will drive the acid further into the dermis,
creating a deeper peel. One must be careful in overcoating only areas in which the
take-up was not adequate or the skin is much thicker (Fig. 3).

Anatomic areas of the face are peeled sequentially from forehead to temple to
cheeks, and finally to the lips and eyelids. The white frosting indicates keratocoag-
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I

FIGURE 2 Continued

ulation or protein denaturation of keratin, and at that point the reaction is complete.
Careful feathering of the solution into the hairline and around the rim of the jaw
and brow conceals the line demarcation between peeled and nonpeeled areas. The
perioral areas has rhytids that require a complete and even application of solution
over the lip skin to the vermilion. This is accomplished best with the help of an
assistant who stretches and fixates the upper and lower lips to which the peel solution
is applied.

Certain areas and skin lesions require special attention. Thicker keratoses do
not frost evenly and thus do not pick up peel solution. Additional applications rubbed
vigorously into the lesion may be needed for peel solution penetration. Wrinkled
skin should be stretched to allow an even coating of solution into the folds and
troughs. Oral rhytides require peel solution to be applied with the wood portion of
a cotton-tipped applicator and extended into the vermilion of the lip. Deeper furrows
such as expression lines will not be eradicated by peel solution and thus should be
treated like the remaining skin.

Eyelid skin must be treated delicately and carefully. A semidry applicator
should be used to carry the solution within 2 to 3 mm of the lid margin. The patient
should be positioned with the head elevated at 30 degrees and the eyelids closed.
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(a)

FiGUrRe 3 Skin appearance with levels of frosting. (a) Level I: Erythema with streaky
frosting. (b) Level Il: Even white frosting with erythema showing through. (c) Level Il
Solid white enamel frosting.

Excess peel solution on the cotton tip should be drained gently on the bottom before
application. The applicator is then rolled gently on the lids and periorbital skin. Never
leave excess peel solution on the lids because the solution can roll into the eyes.
Dry the tears with a cotton-tipped applicator during peeling because they may pull
peel solution to the puncta and eye by capillary attraction (Fig. 4). The solution
should be diluted immediately with cool saline compresses at the conclusion of the
peel. The Jessner’s—TCA peel procedure is as follows:

1. The skin is cleaned thoroughly with Septisol to remove oils.

2. Acetone or acetone alcohol is used to further debride oil and scale from
the surface of the skin.

3. Jessner’s solution is applied.

4. 35% TCA is applied until a light frost appears.

5. Cool saline compresses are applied to dilute the solution.

6. The peel will heal with 0.25% acetic acid soaks and a mild emollient

cream.
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(c)
FIGURE 3 Continued
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FIGURE 4 (a) Oral rhytids are treated with wood portion of cotton tip for deeper pene-
tration. (b) Eyelids are painted cautiously with damp cotton-tip applicators; dry cotton
tips are used to blot the tears.

There is an immediate burning sensation as the peel solution is applied, but this
subsides as frosting is completed. Cool saline compresses offer symptomatic relief
for a peeled area as the solution is applied to other areas. The peel reaction is not
neutralized by saline solution as the reaction is completed when frosting occurs [16].
The compresses are placed over the face for 5 to 6 minutes after the peel until the
patient is comfortable. The burning subsides fully by the time the patient is ready
to be discharged. At that time, most of the frosting has faded and a brawny desqua-
mation is beginning.
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Postoperatively, edema, erythema, and desquamation are expected. With peri-
orbital peels and even forehead peels, eyelid edema can occur and may be enough
to close the lids. For the first 24 hours, the patient is instructed to soak four times
a day with a 0.25% acetic acid compress made of 1 tablespoon white vinegar in 1
pint of warm water. A bland emollient is applied to the desqumating areas after
soaks. After 24 hours, the patient can shower and clean gently with a mild nonde-
tergent cleanser. The erythema intensifies as desquamation becomes complete within
4 to 5 days. Thus, healing is completed within 1 week to 10 days. At the end of 1
week, the bright red color has faded to pink and has the appearance of a sunburn.
This can be covered by cosmetics and will fade fully within 2 to 3 weeks.

The medium-depth peel is dependent on three components for therapeutic ef-
fect: (1) degreasing, (2) Jessner’s solution, and (3) 35% TCA. The amount of each
agent applied creates the intensity and thus the effectiveness of this peel. The vari-
ables can be adjusted according to the patient’s skin type and the areas of the face
being treated. It is thus the workhorse of peeling and resurfacing in my practice as
it can be individuated for most patients I see.

The medium-depth chemical peel thus has five major indications: (1) destruc-
tion of epidermal lesions—actinic keratoses, (2) resurfacing the level II or III mod-
erate photoaging skin, (3) pigmentary dyschromias, (4) mild acne scars, and (5)
blending photoaging skin with laser resurfacing and deep chemical peeling.

1. Actinic keratoses. This procedure is well suited for the patient with epider-
mal lesions, such as actinic keratoses, that have required repeated removal with either
cryosurgery or chemoexfoliation (5-fluoruracil). The entire face can be treated as a
unit or subfacial cosmetic unit such as forehead, temples, and cheeks, and can be
treated independently. Active lesions can be removed, along with incipient growths
as yet undetected, as the epidermis is sloughed. Advantages for the patient with
photodamaged skin include a limited recovery period of 7 to 10 days, with little
postoperative erythema after healing. There is little risk of pigmentary changes such
as hypopigmentation or hyperpigmentation; therefore, the patient can return to work
after the skin has healed (Fig. 5).

2. Moderate photoaging skin. Glogau level II or III damage responds well to
this peeling combination by removing epidermal lesions and dermal changes, thereby
freshening photoaging which is characterized as sallow, atrophic skin with fine rhy-
tides. This peel is favored over deeper resurfacing procedures such as laser and deep
peel because it will heal in 10 days with minimal risk of textural or color compli-
cations. However, it is only designed for medium-depth damage (Fig. 6).

3. Pigmentary dyschromias. Although color change can be treated with repet-
itive chemical peeling, the medium-depth peel will be a single treatment preceded
and followed by the use of bleaching agents and retinoic acid [17]. In most cases,
the pigmentary problems are resolved with this single peel as an adjunct to the skin
care program (Fig. 7).

4. Blending other resurfacing procedures. In a patient in whom there is ad-
vanced photoaging changes, such as crow’s feet and rhytides in the periorbital and/
or perioral area with medium-depth changes on the remaining face, a medium-depth
peel can be used to integrate these procedures. Laser resurfacing or deep chemical
peeling can be performed over the periorbital and perioral areas that have more
advanced photoaging changes, while the medium-depth chemical peel is used for the
rest of the face. This will blend the facial skin as a unit so that the therapeutic
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FIGURE 5 Treatment of actinic keratoses with Jessner’s 35% TCA peel. (a) Presurgical
appearance, (b) application of Jessner’s Solution, (c) Jessner’s solution with 35% TCA,
(d) after surgery—4 days with desquamation and brisk erythema, and (e) 3 months
after surgery.

textural and color changes will not be restricted to one area. The patients requiring
laser resurfacing in a localized cosmetic unit will have the remaining areas of their
face blended with this medium-depth chemical peel. Patients having laser resurfacing
or deep peeling to the perioral or periorbital areas alone develop a pseudohypopig-
mentation that is a noticeable deformity. The patient requiring laser resurfacing at a
localized cosmetic unit will have the remaining areas of their face blended with this
medium-depth peel. The alternative—a full-face deep peel or laser resurfacing—has
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(d)

FIGURE 5 Continued

an increased morbidity, longer healing, and risk of scarring over areas such as the
lateral jaw line, malar eminences, and forehead. If deep resurfacing is only needed
over localized areas such as perioral or periorbital face, a blending medium-depth
peel reduces morbidity and healing time (Fig. 8) [18].

DEEP CHEMICAL PEELING

Glogau level III and IV photodamage requires deep chemical peeling. This entails
the use of either trichloroacetic acid above 50% or the Gordon-Baker phenol peel.
Laser resurfacing can also be used to reliably reach this level of damage. TCA above
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FIGURE 5 Continued

45% has been found to be unreliable and dangerous with a high incidence of scarring
and postoperative complications. For this reason, it is not included as a preferred
treatment method for deep chemical peeling. The Baker-Gordon phenol peel has been
used successfully for over 40 years for deep chemical peeling and produces reliable
results (Fig. 9) (Table 5). It is a labor-intensive procedure that must be taken seriously
as all major surgical procedures are.

The patient requires preoperative sedation with an intravenous line and pre-
operative IV hydration. Usually a liter of fluid is given preoperatively, and in addition
a liter of fluid is given during the procedure. This is helpful in decreasing the phenol
concentration from the serum. For this reason, one must be concerned with phenol
absorption through the skin and the resultant serum concentration of phenol through
cutaneous absorption. Methods to limit this include

1. IV hydration prior to the procedure and during the peel to flush the phe-
nolic products through the serum.

2. Extending the time of application for a full-face peel over 1.5 hours.
Baker’s solution is applied to each cosmetic unit with a 15-minute wait in
between each unit. That is, the forehead, cheeks, chin, lips, and eyelids are
each given a 15-minute period of time for a total of 1 to 1.5 hours for the
procedure.

3. All patients are monitored, and if there is any electrocardiographic abnor-
mality, i.e., PVC or PAC, the procedure is stopped and the patient is
watched carefully for other signs of toxicity.

4. Many physicians believe that O, given during the procedure can be helpful
in preventing arrhythmic complications.

5. Any patient with a history of cardioarrhythmia, hepatic or renal compro-
mise, or who is on medications that give a propensity for arrhythmias
should not undergo the Baker-Gordon phenol peel [19].
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(b)

FIGURE 6 Treatment of moderate photoaging skin. (a) Presurgical appearance. (b) Ap-
pearance 6 months after surgery.
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(b)

FIGURE 7 Treatment of pigmentary dyschromias with medium-depth chemical peel and
cosmoceutical treatment with tretinoin and hydroquinone 4%. (a) Appearance before
surgery. (b) Appearance 6 months after surgery.
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FIGURE 8 Combination deep chemical peel—perioral area with medium-depth peel over
remaining face. (a) Before surgery, (b) peel solution applied, and (¢) after surgery.

The patient undergoing deep chemical peeling must recognize the significant risk
factors, the increased morbidity, and possible complications involved in this proce-
dure so that the benefits can be weighed positively against these particular factors.
In the hands of those that perform this technique regularly, it is a reliable and safe
method of rejuvenating advanced to severe photoaged skin including deeper perioral
rhytids, periorbital rhytids and crow’s feet, forehead lines and wrinkles, as well as
the other textural and lesional changes associated with the more severe photoaging
process.

There are two methods for deep chemical peeling: Baker’s formula phenol
unoccluded and Baker’s formula phenol occluded with tape (Fig. 10). Occlusion is
accomplished with the application of waterproof zinc oxide tape such as 0.5 in Curity
tape. The tape is placed directly after the phenol is applied to each individual cos-
metic unit. Tape occlusion increases the penetration of the Baker’s phenol solution
and is particularly helpful for deeply lined ‘““weather-beaten’ faces. A taped Baker’s
formula phenol peel creates the deepest damage in midreticular dermis and this form
of chemical peeling should only be performed by the most knowledgeable and ex-
perienced cosmetic surgeons who understand the risks of overpenetration and deep
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(b)
FIGURE 8 Continued

damage to the reticular dermis [20]. The unoccluded technique as modified by
McCollough involves more skin cleansing and application of more peel solution. On
the whole, this technique does not produce as deep a peel as the occluded method
[21].

When the Baker’s peel was first popularized in the 1970s, taping and dry
healing would produce both color and textural changes on most patients. This in-
cluded hypopigmentation with alabaster skin texture. Most patients were told that
they would need make-up to disguise the color and textural changes. This is currently
unacceptable because natural appearance of skin texture has become more important.

The Baker-Gordon formula for this peel was first described in 1961, and since
then has been used successfully for over 25 years. The Baker-Gordon formula of
phenol (Table 3) penetrates further into the dermis than full-strength undiluted phe-
nol, because full-strength phenol allegedly causes an immediate coagulation of epi-
dermal keratin proteins and self-blocks further penetration. Dilution to approximately
50 to 55% in the Baker-Gordon formula causes keratolysis and keratocoagulation
resulting in greater penetration. The liquid soap, Septisol, is a surfactant that reduces
skin tension, thereby allowing a more even penetration. Croton oil is a vesicant and
epidermolytic agent that enhances phenol absorption. The freshly prepared formula



Medium and Deep Chemical Peels 59

Wrﬂ‘w-“‘:m

—
.'.\\_ o
i L

B oS

FiIGURE 8 Continued

is not miscible, but rather is a suspension and must be stirred in a clear glass medicine
cup immediately before application to the patient. Although the mixture can be stored
in an amber glass bottle for short periods, this is usually unnecessary and it should
be reformulated on a regular basis.

TECHNIQUES

Before the administration of anesthesia, the patient’s face is marked in seated position
noting landmarks such as the mandibular angle, the chin, the preauricular sulcus, the
orbital rim, and the forehead. The markings delineate the borders of the peel through-
out the limits of the face and slightly over the mandibular rim to blend any color
change. This peel does require sedation. An intravenous combination such as fentanyl
citrate (Sublimaze) and midazolam (Versed) can be administered intravenously by
an anesthetist while the patient is monitored and given intravenous sedation. It is
helpful to use local nerve blocks along the supraorbital and infraorbital nerve, and
along the mental nerve with Marcaine, which should provide some local anesthesia
for up to 4 hours. This is helpful with postoperative pain.



(b)

FIGURE 9 Baker-Gordon Phenol Peel performed for rhytids—unoccluded technique. (a)
Before surgery, (b) application of Baker’s solution, (c) frosting appearance (which fades
rapidly), (d) appearance 3 days after surgery, and (e) appearance 6 months after
surgery.
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(d)
FIGURE 9 Continved
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(e)
FIGURE 9 Continued

The patients should arrive n.p.o., and have shaved and cleansed their face the
morning of surgery. The face then is cleansed and degreased with a keratolytic agent
such as hexochlorophine with alcohol (Septisol) over the entire face with emphasis
placed on oily areas such as the nose, the hairline, and midfacial cheeks. A thorough
and evenly distributed cleansing or degreasing of the face will assure a more uniform
peel without skipped areas.

The phenol chemical agent is then applied sequentially to the six aesthetic units:
forehead, perioral, right, and left cheeks, nose, and periorbital areas. Each cosmetic
area takes 15 minutes for application, allowing 60 to 90 minutes for the entire pro-
cedure. Cotton-tipped applicators are used with a similar technique as discussed on
the medium-depth Jessner—35% TCA peel. However, less agent is used because
frosting occurs very rapidly. The last area for the peel is the periorbital skin on which
the chemical is applied with damp cotton-tipped applicators, taking care to keep the
drops away from the eye and tears off the skin. Tearing may allow the peel solution
to reach the eye by capillary attraction. It is important to remember that water dilution
of this chemical may increase the absorption; therefore, if the chemical does get into
the eye, these should be flushed with mineral oil rather than water. An immediate

TABlE 5 Formula for the
Baker-Gordon Phenol Peel

3 mL USP liquid phenol 88%
2 mL tap water

8 drops liquid soap (Septisol)
3 drops croton oil
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(b)

FIGURE 10 Baker’s Phenol Peel for photoaging skin, Glogau lll. (a) Appearance before
surgery. (b) Appearance 6 months after surgery.
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burning sensation is present for 15 to 20 seconds, and then subsides. The pain returns
in 20 minutes and persists for 6 to 8 hours.

After the full application of peel solution, the white frosting gradually develops
a brawny brown color and the tape can be applied for an occluded peel. Ice packs
can be applied at the conclusion of the peel for comfort, and if this is an untaped
peel, petrolatum is used. A biosynthetic dressing such as Vigilon or Flexzan can be
used for the first 24 hours. The patient is usually seen in 24 hours to either remove
the tape or the biosynthetic dressing and to monitor the healing. It is at this time the
patient is again reinstructed in the method of compresses and occlusive ointments or
dressings. It is important to keep the skin crust-free.

The four stages of wound healing are apparent after a deep chemical peel. They
include: (1) inflammation, (2) coagulation, (3) re-epithelialization, and (4) fibroplasia
[23]. At the conclusion of the chemical peel, the inflammatory phase has already
begun with a brawny, dusky erythema that will progress over the first 12 hours. This
is an accentuation of the pigmented lesions on the skin as the coagulation phase
separates the epidermis, producing serum exudation, crusting, and pyoderma. It is
during this phase that it is important to use debridant soaks and compresses as well
as occlusive salves. These will remove the sloughed, necrotic epidermis and prevent
the serum exudate from hardening as crust and scab. I prefer the use of 0.25% acetic
acid soaks found in the vinegar/water preparation (1 teaspoon white vinegar, 1 pint
warm water) because it is antibacterial, especially against pseudomonas and gram
negatives. In addition, the mildly acidic nature of the solution is physiological for
the healing granulation tissue, and mildly debridant, as it will dissolve and cleanse
the necrotic material and serum. I prefer to use bland emollients and salves such as
Vaseline petrolatum, Eucerin, or Aquaphor, as the skin can be monitored carefully
day by day for potential complications.

Re-epithelialization begins on day 3 and continues until day 10 to 14. Occlusive
salves promote faster re-epithelialization and less tendency for delayed healing,
which may occur with dry crusting. The final stage of wound healing, fibroplasia,
will continue well beyond the initial closure of the peeled wound and continues with
neoangiogenesis and new collagen formation for 3 or 4 months. Prolonged erythema
may last 2 to 4 months in unusual cases of sensitive skin or with contact dermatitis.
New collagen formation can continue to improve texture and rhytides for a period
up to 4 months during this last phase of fibroplasia.

COMPLICATIONS

Many of the complications seen in peeling can be recognized early on during healing
stages. The cosmetic surgeon should be well acquainted with the normal appearance
of a healing wound and its time frame for both medium and deep peeling. Prolon-
gation of the granulation tissue phase beyond a week to 10 days may indicate delayed
wound healing. This could be the result of viral, bacterial, or fungal infections,
contact dermatitis interfering with wound healing, or other systemic factors. A red
flag should alert the physician to carefully investigate and institute prompt treatment
to forstall potential irreparable damage that may result in scarring [24].
Complications can be caused either intraoperatively or postoperatively. The two
inherent errors that lead to intraoperative complications are incorrect peel pharma-
cology and accidental solution misplacement. It is the physician’s responsibility to
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know the solution and its concentration is correct. Trichloroacetic acid concentrations
should be measured weight by volume as this is the standard for measuring depth
of peel. Glycolic acid and lactic acid solutions as well as Jessner’s solution must be
checked for expiration date as the potency decreases with time. Alcohol or water
absorption may inappropriately increase the potency, so one must assure the shelf
life is appropriate. The peel solution should be applied with cotton-tipped applicators,
and in medium and deep peels it is best to pour the peel solution in a secondary
container rather than apply the solution spun around the neck of the bottle. Intact
crystals may give the solution a higher concentration as it is taken directly from its
container. One should be careful to apply the solution to its appropriate location and
not to pass the wet cotton-tipped applicator directly over the central face where a
drop may inadvertently get on sensitive areas such as the eyes. Saline and bicarbonate
of soda should be available to dilute TCA or neutralize glycolic acid if placed in the
wrong area. Likewise, mineral oil should be present for Baker’s phenol peels. Post-
operative complications can result from local infection or contact dermatitis. The
best deterrent for local infection is the continuous use of soaks to debride crusting
and necrotic material. Streptococcus and staphylococcus infection can occur under
biosynthetic membranes or thick occlusive ointments. The use of 0.25% acetic acid
soaks seems to deter this as well as the judicious removal of the ointment with each
soak. Staphylococcus, e. coli, or even pseudomonas may result from improper care
during healing and should be treated promptly with the appropriate oral antibiotic.

Frequent postoperative visits are necessary to recognize the early onset of a
bacterial infection. It may present itself as delayed wound healing, ulcerations, build-
up of necrotic material with excessive scabbing, crusting, purulent drainage, and
odor. Early recognition and institution of appropriate antibiotics will prevent the
spread of infection, heal the skin, and prevent scarring.

Herpes simplex infection is the result of reactivation of the herpes simplex
virus (HSV) on the face and most commonly on the perioral area. A history of
previous HSV infection should necessitate the use of prophylactic oral antiviral med-
ications. Patients with a positive history can be treated with 400 mg of acyclovir
three times a day beginning on the day of the peel and continuing for 7 to 14 days,
depending on whether it is a medium-depth or deep chemical peel. I prefer to treat
all patients with antiviral agents irregardless of a positive history as many patients
do not remember prior herpes simplex infection that may have occurred years ago.
The mechanism of action of all antiviral agents is to inhibit viral replication in the
intact epidermal cell. This would mean that the drug would not have an inhibitory
effect until the skin is re-epithelialized, which is 7 to 10 days in medium and deep
peels. In the past, these agents were discontinued at 5 days, and in treated patients,
clinical infection became apparent in 7 to 10 days [24]. Active herpetic infections
can be easily treated with antiviral agents and, caught early, they usually do not
result in scars.

Delayed wound healing and persistent erythema are signs that the peel is not
healing normally. The cosmetic surgeon must know the normal timetable for each
of the healing events so that he may recognize when healing is delayed or the
erythema is not fading adequately. Delayed wound healing may respond to physician
debridement if an infection is present, to corticosteroids if caused by contact allergic
or contact irritant dermatitis, along with the change of the offending contact agent,
or to protection with a biosynthetic membrane such as Flexzan or Vigilon. When
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this diagnosis is made, these patients must be followed daily with dressing changes
and a close watch on the healing skin.

Persistent erythema is a syndrome where the skin remains erythematous beyond
what is normal for the individual peel. A superficial peel loses its erythema in 3 to
5 days, a medium-depth peel within 15 to 30 days, and a deep chemical peel within
60 to 90 days. Erythema and/or pruritus beyond this period of time is considered
abnormal and fits this syndrome. It may be contact dermatitis, contact sensitization,
re-exacerbation of prior skin disease, or a genetic susceptibility to erythema. It is
also a red flag that indicates a sign of potential scarring. Erythema is the result of
the angiogenic factors stimulating vasodilation which indicates that the phase of
fibroplasia is being stimulated for a prolonged period of time. For this reason, it can
be accompanied by skin thickening and scarring. It should be treated promptly and
appropriately with topical steroids, systemic steroids, intralesional steroids if thick-
ening is occurring, and skin protection which would eliminate the factors of irritancy
and allergy. If thickening or scarring becomes evident, other measures that can be
helpful include the daily use of silicone sheeting and the dye pulsed vascular laser
to treat the vascular factors. With prompt intervention, scarring in many cases can
be averted.

CONCLUSION

The physician has the responsibility of choosing the correct modality to treat skin
conditions such as photoaging skin, scars, dyschromias, and the removal of skin
growths. There are many agents available including the three levels of chemical peels
reviewed. It is the responsibility of the physician to have thorough knowledge of all
of these tools to give each patient the treatment his condition warrants.
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