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Editor’s Update

John van Aalst, MD
Cincinnati

Children’s Hospital

Do you have a meeting, event, or announcement you would like to share with your colleagues?
Use this space to spread the word!  Please send us your notices, upcoming meetings, and news
from your institutions; anything of interest to your colleagues. Send to logrady@prri.com.

ASMS Winter Basic Course
January 27-29, 2017

Miamoi, Florida

ASCFS/ASPN Joint Symposium
January 23-25, 2017

Maui, Hawaii

ANNOUNCEMENTS & UPCOMING EVENTS

I am very excited about this month’s
edition of the Journal of the American Soci-
ety of Maxillofacial Surgeons.

Our lead-off article is a re-print of Arun
Gosain’s presidential address.  The address
was typical AG:  deflecting the spotlight to
others. Arun asked several questions of the
many leaders involved in ASMS, trying to
get at the question of why they chose to en-
ter the fields of Maxillofacial and Craniofa-
cial surgery.  You’ll be energized by their
answers.

An article by Steven Bonawitz in the
Ethics Corner addresses a topic that we have all struggled with at one
time or another: “Can I use this photo of my Patient’s Face?”  Greg
Pearson details how complex CPT coding is for a very common prob-
lem: Nasal fractures.

Interviews with Ken Salyer and Michael Friel remind us where
we’ve come from as a specialty and where we are going.

Devra Becker, Russel Reid, and Reza Jarrahy have given us a sum-
mary statement about gender and inclusivity.  The ASMS and its leader-
ship is committed to leading these changes in our specialty.  Why not
consider helping lead this change!

Peter Taub has given a comprehensive overview of frontal sinus
fractures (edited by Joe Williams).  This is a printed version of the quar-
terly webinar series.  Check out the other webinars at the ASMS website
(www.maxface.org).

There are two peer-reviewed articles in this month’s edition:  a sub-
unit approach to managing Rhinophyma by Raj Vyas that challenges us

to find better ways to care for patients with this deforming disease; and
a thought-provoking article about the Craniofacial deformities associ-
ated with the Zika virus by Jack Yu and his group at the Medical Col-
lege of Georgia.  In the coming months, we are likely to see patients
with cranial abnormalities secondary to Zika.  Though there is little we
can do surgically, we need to be prepared to engage with families and
other practitioners about this condition.

I would like to highlight three new additions to our Editorial Board.
Nataliya Biskup is the current Craniofacial Fellow at Cincinnati
Children’s Hospital Medical Center.  She completed her Plastic Surgery
training at Loma Linda Medical Center, and will become the Director
of the Craniofacial Team in Wichita, Kansas following completion of
her training. Joining Nataliya are Michael Ingargiola from Mount Sinai
Medical Center (nominated by Peter Taub) and Jenn McGrath from
Northwestern University (nominated by Arun Gosain).  Both Michael
and Jenn are planning on careers in Craniofacial Surgery.  Our hope is
that these new positons will be filled annually with fellows and resi-
dents who are intent on participating in the work of the Journal.

As we move into the new year, I would like to take a moment to
encourage ASMS members—and future members, including residents
and fellows—to consider publishing in the Journal. As you know, in
order for the Green Journal to be indexed in the future, we need to
create a track record of high-level publications.  I believe we are mov-
ing in this direction, but cannot continue our growth trajectory without
your assistance.

If you have a novel idea, the kernel of a new technique, consider
publishing in the Green Journal.

Enjoy this edition of JASMS.
John van Aalst

ASMS-MSF Advanced Course in Facial
Rejuvenation and Restoration

April 7-9, 2017
St. Louis University

ASMS/ASCFS Boot Camp for CF Fellows
August 4-6, 2017, Phoenix
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President’s Message

Arun Gosain, MD
Lurie Children’s

Hospital

(continued on next page)

Serving as ASMS President for the past year has been a tremendous opportunity that I have thoroughly enjoyed.  I
have served on the ASMS Board of Directors for the past 15 years, and what has been most satisfying about this
experience has been seeing the ASMS evolve into the premier organization to represent pediatric Plastic Surgery and
Maxillofacial Surgery in the United States.  The voice of our specialty and the voice of the ASMS are one and the same.
Whereas other organizations also represent specific aspects of our specialty such as the American Society of Craniofa-
cial Surgery (ASCFS) and the American Association of Pediatric Plastic Surgery (AAPPS), a review of the ASMS
leadership clearly shows that the leadership of the ASMS spans the scope of the leadership of the other major specialty
organizations representing pediatric Plastic Surgery and Maxillofacial Surgery in our country.  The stature of the ASMS
within organized medicine is apparent when one looks to representation of pediatric Plastic Surgery and Maxillofacial
Surgery within the major medical organizations in the United States.  The American Society of Plastic Surgeons/Plastic
Surgery Foundation (ASPS/PSF), the American Board of Plastic Surgeons (ABPS), the American College of Surgeons
(ACS), and the American Medical Association (AMA) all have designated seats for representation by the ASMS.  There
is no question as to why I am so proud of the ASMS, and more importantly, why I am so proud of our leadership.  As I

concluded my year as ASMS president, I asked our leadership to answer the following questions.  If there are any individuals in our leadership
who are not represented it is not because I do not appreciate their contributions, but they did not respond to my inquiries.

1) Why did you choose to go into medicine?
2) How did you direct your focus in medicine to Pediatric and Maxillofacial Surgery?

3) What is it about Pediatric and Maxillofacial Surgery that you feel is most satisfying?

Joe Losee, Secretary
Medicine was something that I was always
interested in growing up.  During high
school, I worked as an EMT, and during
college I worked as a paramedic and always
knew I wanted to be a doctor.
I went to medical school with the intention
of being a surgeon.  My first clinical rota-
tion was pediatrics and my chief resident
made me promise to “do something pediat-
ric.”  I met Joe Serletti at the time and the
rest is history.
The most satisfying thing about our careers,
are the patients that we care for.  Making a
difference in the life of a child, and taking
care of children, and getting to watch them
grow-up over time, is the most satisfying
and rewarding thing.

Don Mackay, First Vice President

I initially went into Dentistry. I found the
medical subjects the most stimulating and
went to Medical School after qualifying as a
dentist.
My dental background had me naturally
gravitate to Maxillofacial and Pediatric Sur-
gery.
Orthognathic surgery is the ultimate cosmetic
surgery operation.  Cleft surgery combines
the best of primary care and surgery. You have
the privilege of sharing many of the most in-
timate moments, through adversity and tri-
umph, with your patients and their families,
from infancy to adulthood.

Anand Kumar, VP of Communications

 I chose to enter medicine because I wanted to
help the afflicted, those who have lost their most
basic human right—health.
I was fortunate to have Ray Harshbarger as my
army counterpart who encouraged me to join
him on multiple pediatric humanitarian mis-
sions.  This experience convinced me to obtain
fellowship training in Pediatric Plastic Surgery/
Craniofacial Surgery and dedicate my practice
to caring for children with craniofacial anoma-
lies.
I enjoy the unique blend of technical proce-
dures, artistry, and immediate change visible
to the patient, family, and surgeon that Maxil-
lofacial Surgery allows!
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Bill Hoffman, President Elect

I went into medicine largely under the influ-
ence of my father, who is an internist.  I thought
I would be a cardiologist after doing research
on arrhythmias during college summers.
I went into surgery because of the OR and the
technical challenge.  I did not know about Plas-
tic Surgery until I was already a surgical resi-
dent at UCSF and was inspired by Luis
Vasconez and Steve Mathes.  I had a long-stand-
ing interest in photography and was attracted
to the idea of doctors with cameras as well.
Why I am a cleft and craniofacial surgeon? –
serendipity.  I felt that these areas were largely
absent from my training in residency and ap-
plied for fellowship to be more broadly trained.
I did not expect at the time that this would be
my passion, but Joe McCarthy was an inspir-
ing mentor and the rest is history.
Pediatric and maxillofacial surgery are fulfill-
ing on many levels.  There is nothing more high
stakes and challenging than making incisions
on a child’s face.  It is unusual if not unique in
surgery, in that we meet patients as infants and
follow them through high school and college,
giving us the gift of a lasting relationship with
patients and families.  It probably sounds trite
but the holiday cards with photos of kids that I
operated on 10 or even 20 years ago are proof
of this.

John Van Aalst, Editor, JASMS

I went into medicine because of the chance to
make change in a person’s life—the magnitude
of change can be enormous.  I remember at one
time early in my career thinking that it was
through education that the biggest change could
be made in a person’s life; however, early after
college it occurred to me that if a person does
not have a foundation of reasonable health,
even education doesn’t mean anything—in
short, health is an even more basic and foun-
dational need than education.
I owe the decision to enter maxillofacial sur-
gery primarily to a desire to work overseas.
With regard to cleft lip and plate, this area of
surgery is most “tailor-made” for working in-
ternationally.  With relatively few materials or
devices, a surgeon with skills to repair cleft lip
and palate can work effectively and safely over-
seas.  This personal decision was expanded to
include craniofacial surgery because of Kevin
Kelly at Vanderbilt and Jeff Posnik who came
as a visiting professor to Vanderbilt during my
3rd year medical school rotation on Plastic
Surgery.  I was hooked on the idea of Cranio-
facial Surgery after working with Dr. Kelly and
seeing several of Posnik’s presentations.
The challenges are endless; there is always
something new to learn for those who stay curi-
ous.  The field is a powerful way to change the
lives of children—and adults—and develop life-
long relationships with patients and families.

Frank Papay, VP of Education

During my Biomedical Engineering degree I
was able to work with some neurosurgeons. I
had always been fascinated with head and neck
anatomy. Which in my opinion is the most com-
plex anatomy in a limited region.  I thought of
medicine having a universe of endless oppor-
tunities that I could apply engineering, artistry
and continuous learning.  I thought in medi-
cine you would never be bored.  The icing on
the cake was the profound sense of contribut-
ing to humanity, one patient at a time, or
through training residents and medical students,
in addition to medical innovation you can com-
pound your effect.  Medicine is one of the last
honorable professions that leaves a lasting
legacy.
 Because I was so enthralled with head and neck
anatomy and interested in skull base surgery, I
trained in Otolaryngology Head and Neck Sur-
gery.  During that time I was introduced to Cran-
iofacial Surgery by Dr. Jim Zins and felt a com-
bination of skull base training and
craniomaxillofacial training would augment my
capabilities to treat most conditions of the head
and neck and craniomaxillofacial skeleton.  Pe-
diatrics and craniofacial anomalies was just the
icing on the cake!  Working with children that
are resilient and being able to shape their fu-
ture is the ultimate privilege a surgeon can have.
Pediatric Craniomaxillofacial Surgery allows
an immediate gratifying experience for the sur-
geon on the operating table - being able to see
your surgical results immediately.
In addition, your surgical expertise affects the
child for a lifetime.  It is always a pleasure to
see these children grow up both physically and
socially.  It is an honor to have such an impact
on their lives.

(continued on next page)

....we meet patients as infants and follow them through high school
and college, giving us the gift of a lasting relationship with patients
and families.                  -Bill Hoffman
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Devra Becker, Co-chair: Task Force on Diversity; Scientific Program Committee

Since majoring in Linguistics and Cognitive Science as an undergraduate, I have been a student
of natural language and its acquisition and application. How we learn language, and how cranio-
facial differences influence language processing has always fascinated me.
I have always loved working with children, and I like Craniomaxillofacial Surgery because of
the intersection between form and function.
What keeps me involved is the broad cross-section of patients of all ages, and the dynamic
colleagues I have throughout the country—surgeons who are scholars and gentlemen (and
women!), who have a generosity of spirit toward their patients and their colleagues, and whose
intellects and character keep me striving to be better than I am.

Warren Schubert, Co-Chair, Development Committee

My intent was to go into Engineering. I once felt it was a means of using creativity, and learning
a skill set that I could also use in developing countries. It is impossible for younger people to
understand the impact of being a freshman in college and seeing other college students being
shot dead at Kent State University by their own countrymen for protesting a war we should have
never been part of. As the years of undergraduate studies went by, it became clear that the good
jobs were going to engineers who were being employed by our military-industrial complex, and
the opportunities for foreign work became less clear.
During my last undergraduate year I completed a Biology degree, decided to teach in a rural
community with a population of 230 people and apply to Medical School a year later with the
hopes of becoming a small-town family practitioner. By the end of a Family Practice Residency,
it was clear I preferred to do procedures and applied to a General Surgery Residency in Canada.
It was only at the end of that training that I was first exposed to Plastic Surgery. I had a previous
concept that Plastic Surgeons just did Cosmetic Surgery. It became clear to me that Plastic and
Reconstructive Surgery is the family practice of the surgical specialties.
I enjoy all aspects of reconstructive surgery. It is wonderful to restore a hand to function, make
a woman feel whole after a mastectomy, and salvage a lower extremity after an injury. The
bottom line when all patients wake up in the morning is that they look in the mirror at their face.
The face forms our unique identity and means of expression and communication. The only thing
more rewarding than reconstructing a mutilated face after an injury or a tumor extirpation is to
repair a congenital facial deformity in a patient who has never had a chance in life. I can’t think
of another skill set that allows us to use creativity, and also make a contribution in developing
countries.

Jack Yu, Assistant Treasurer

I went into medicine after three years in Dental School so that I could learn how the rest of the
body worked.  Anatomy, biochemistry, and physiology fascinated me. They still do. Medicine
gave purpose to studying these subjects. I have not thought about why I went into medicine all
these years ago, the reasons and motives have been seasoned, fermented, and at times chal-
lenged. But it was because medicine allowed me to do the most good directly to and for another
person.
Kids are innocent and pure; they are our future. I love kids. I love working with kids. During
General Surgery residency, I came close to selecting Pediatric Cardiac Surgery as my focus. I
was going to spend two years in the lab but the marriage of another fellow resident to a CT
attending necessitated truncating my research time. I was exiting at a time when CT applications
were already closed, while that for Plastic Surgery was still open. So, I went for Plastic Surgery,
knowing also that the knowledge and skills learned in Dental School could be put to better use.
The most gratifying part about Pediatric Plastic and Maxillofacial Surgery is making kids whole
again. I can’t always get there, but once in a while I get to mend a little angel.

(continued on next page)
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Gaby Doumit, VP of Socioeconomic Issues

I chose to go into medicine to pursue a voca-
tion of helping people, and because of a love
of science and medicine.
I directed my focus in medicine to Pediatric
and Maxillofacial Surgery due to the gratifica-
tion of making great impact on the life of chil-
dren with congenital malformations.
What I find most satisfying about Pediatric and
Maxillofacial Surgery is the great impact that
we can have on patients’ life and self-image.

Richard Hopper
Chair, Educational Grants

I chose to go into medicine because it seemed
so diverse and daunting – I knew I would never
get tired of it.
The more I worked with kids, the more I real-
ized how truly amazing they are. During my
residency, Maxillofacial Surgery basically
scared me with its tough anatomy and poten-
tial severe complications. I figured if I was
scared, just think what the kids and parents were
feeling. That’s when I decided to specialize.
Seeing a kid successfully complete his surgi-
cal treatment and know I’ve helped make his
life better. The most satisfying is when these
children have improved to the point that they
don’t need me anymore.

Peter Taub, Treasurer

I chose to go into medicine because I had a
strong interest in math and science and enjoyed
working with my hands—putting things to-
gether.  I couldn’t see myself working from
behind a desk or sitting at a meeting table for
most of the work day.
Following my residency at UCLA where I got
to see some of the best hand surgeons in Neil
Ford Jones and Roy Meals and some of the best
microsurgeons in Bill Shaw and Andy Dalio, I
most liked Pediatric and Craniomaxillofacial
Surgery.  I was asked one day by Dr. Kawamoto
what I wanted to do when I completed my resi-
dency. I told him two things: one, I didn’t want
to break any traditions about UCLA residents
going elsewhere to train in Craniofacial Sur-
gery, and two, I wanted to train in the place he
felt I would get the best experience and
mentorship.  With that, I think he couldn’t turn
down my desire to stay in Westwood.
Surgery for me was the best fit and I felt that
Plastic Surgery allowed me to see my results,
better than General Surgery or any of the other
surgical specialties.  Children were fun to work
with and Maxillofacial Surgery allowed me to
work with bony structures that were more pre-
dictable than soft tissues.

Jesse Goldstein, Co-Chair,
Ad Hoc Committee for

Young Surgeons and Residents

Medicine was always an interest for me. I find
it creative, challenging, full of variety and com-
plexity, that keeps me on my toes.
I was drawn to the idea that Pediatric and Cran-
iofacial Surgery is the only surgical field where
as a surgeon, you form lasting relationships
with patients, and have the opportunity to watch
children grow up.
Forming relationships with families and hon-
oring the trust they place in you to care for their
children. It is a huge responsibility and a privi-
lege.

(continued on next page)

The most satisfying is when
these children have improved
to the point that they don’t
need me anymore.

-Richard Hopper
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Greg Pearson, Chair, Visiting Professor

I chose to pursue a career in medicine because it blended my love of science with my desire to
help people.
I have always loved babies and children.  I realized Craniofacial and Pediatric Plastic Surgery
provided a marriage between my love for children and my desire to help.  I thought about doing
mission work and decided to do that work in the US.  I do on a daily and weekly basis what other
doctors go on mission trips to do.
I gain so much joy from working with parents, trying to alleviate their suffering and concerns,
providing children with an improved sense of self.  I enjoy the long-term relationship I get to
establish with the children that I take care of with clefts and craniofacial disorders.  I am excited
when a new baby with a cleft or craniofacial malformation comes into my clinic because I hope
that I can be a positive influence in that child’s and family’s life for years to come.   I tell people
that I am blessed to do the work that I do.

Fan Liang Resident/Fellow Representative

I fought medicine for a long time, given that both my parents were physicians, and I was Asian.
In college, I loved the science and spent all my time in a theoretical and computational chemistry
lab. But at the end of a four-year project on rational drug design, I felt like I wanted my work to
have a more immediate and direct impact. I also realized that I felt much more fulfilled if making
meaningful interpersonal connections were a part of my day-to-day life.
I had some great mentors in residency—Drs. Urata, Wexler, Howell, Magee and Hammoudeh—
who made learning about Pediatric and Maxillofacial Surgery engaging and fun. I liked the
precision, attention to detail, and capacity to restore facial aesthetics and function.
 Making a difference that will affect a child for the rest of his or her life. We are able to level the
playing field, and give children the best opportunity to live their lives with as much normalcy as
possible, and to correct a condition that was through no fault of their own.

Reza Jarrahy, Assistant Secretary

I was sort of compelled to go into medicine by my parents. as immigrants from Iran they were
determined for their children to become professionals of one sort of another, which was and
remains a common goal of immigrant parents.  However, what truly drew me to medicine was
the notion of service, particularly to the less fortunate and those with limited resources.  I saw my
father put this into daily practice in his career as an Ob/Gyn whose office was located in one of
the most underserved areas of New York City.  In short, he was a tremendous role model for me.
I always wanted to work with kids, first as a Cardiac Surgeon; but then after working as Joe
McCarthy’s intern I was wooed by the artistry and great impact of Craniofacial Surgery.  This
shows the importance of role modeling, first with Dr. McCarthy (and then Plastic Surgery resi-
dent Jim Bradley!) and subsequently with Dr. Kawamoto and others, particularly ASMS col-
leagues.
As a father I feel drawn to children and families and truly believe in the idea that “it takes a
village” to raise a child. I see myself as a bit part in the larger global community of children and
families that form the backbone of all cultures and societies around the globe. Whether in Los
Angeles or the most remote parts of developing nations where I do global health work and
service projects, the sense of belonging to, and contributing to, the health and welfare of a
community makes me feel grounded, connected, and constantly teaches me how to be a better
physician, citizen, and father.

(continued on next page)
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Russel Reid,
Co-chair, Task Force on Diversity

Nothing in my professional life would have
been possible without the mentors and role
models that touched my life.  First, my interest
in medicine was spawned by my mother, a hard-
working immigrant who toiled 35 years in burn
units and oncology wards as a nurse. Visiting
her at work as a child and hearing her stories
about the challenges of patient-care inspired me
to help those afflicted with disease.
n pursuit of my medical degree, I quickly be-
came interested in taking care of children.  Posi-
tive role models and mentors were critical in
my decision to focus on Pediatric Plastic and
Craniofacial Surgery.  During residency and
fellowship, I received excellent training and
guidance from great individuals, thinkers, and
Pediatric Plastic/Craniofacial Surgeons such as
Bruce Bauer, Pravin Patel, Scott Bartlett and
Linton Whitaker—individuals whom I still look
up to today.
Pediatric Plastic and Craniofacial Surgery is
most rewarding to me because I feel I can make
a great impact on a child’s life, especially how
they feel about themselves, which is critical to
their successful living.  It is also satisfying to
watch a child, whom I have known since in-
fancy, grow and flourish in part due to the care
I have administered to that child.

Kant Lin,  Past President

The following is a synopsis of events that di-
rected me to my present career path: Exposure
to patients with craniofacial deformities and the
craniofacial team dedicated to their treatment
at the Children’s Hospital of Philadelphia, un-
der the leadership of Peter Randall, Linton
Whitaker and Scott Bartlett, while a junior
General Surgery resident at Penn.
Having the opportunity to establish and work
in the craniofacial research lab at Penn work-
ing with my mentors, Mike Yaremchuk, Scott
Bartlett, and Linton Whitaker.
Solidifying my career choice with an additional
year of clinical training and basic science re-
search in Pediatric Craniomaxillofacial surgery
at the Hospital for Sick Children in Toronto.
Having the opportunity to inherit and direct the
storied Craniofacial Division at the University
of Virginia, first established by Milton Edgerton
and John Persing, and most importantly, the
chance to work with John Jane Sr. as the neu-
rosurgeon on the team for the past 20 years.

Christian Vercler
Chair, Ethics Committee

I chose to go into medicine because it always
seemed like the best thing I could do with my
life. It felt like a calling. Also, my grandmother
was enrolled in Medical School in Germany
when WWII broke out and she was never able
to finish; so listening to the story of how she
never got to fulfill her dream of becoming a
physician inspired me.
I had several mentors along the way that influ-
enced me: Dr. Jurkiewicz guided me into be-
coming a Plastic Surgeon, and John Mulliken
helped me to understand that there was noth-
ing else I wanted to do other than to take care
of children born with facial differences through-
out their lives.
What I find most satisfying about Pediatric and
Maxillofacial Surgery is the ability to so sig-
nificantly and positively impact the self-es-
teem of a person.  As Joe Murray said in his
autobiography “Channeling Tagliocozi,” it is
surgery of the soul.

(continued on next page)

(continued on next page)

What I find most satisfying about Pediatric and Maxillofacial
Surgery is the ability to so significantly and positively impact
the self-esteem of a person.  As Joe Murray said in his
autobiography “Channeling Tagliocozi,” it is surgery of the soul.

-Christian Vercler
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Steve Baker, Chair, Audit Committee
I chose to go into medicine through a somewhat circuitous route.  Initially, I applied the Dental
School with the purpose of going into orthodontics.  However, upon entering Dental School, I
became more interested in physiology and pharmacology which led me to the specialty of Oral
Surgery.  Although this would require 2 more years of training I decided to pursue this specialty.
At the time, getting a medical degree was becoming the trend and this extended my Oral Surgery
training to 6 years.
During Oral Surgery I became very interested in bony surgery of the face which led to my
interest in Craniofacial and Plastic Surgery.  Having been offered a spot at the institution where
I was performing my Oral Surgery, I decided to embark on the specialty of Plastic Surgery and
subsequently Craniofacial Surgery.  This training has afforded me the opportunity to participate
in all aspects of facial reconstruction.  It has also given me the gift of participating, not only in
the care of adults, but the delight of working with children.
What I find most satisfying about the specialty of Maxillofacial Surgery is the ability to change
the life of a child.  Not only do you participate in the physical repair of the child’s anomaly, but
over the course of adolescence and young adulthood, you provide emotional support as well.  I
frequently tell my residents that if I were ever forced to give up either Cosmetic Surgery or my
Pediatric Plastic Surgery practice, I would choose Pediatric Maxillofacial Surgery over Cos-
metic Surgery.  Although it is less lucrative, emotional satisfaction and sense of well-being, that
is achieved through helping young lives is unparalleled in my experience.  Participating in the
care of an infant through adolescence gives me an avuncular feeling that almost makes me view
my patients as nieces and nephews.  I never feel like I am working when I am participating in the
care of my cleft and craniofacial patients.  It is an honor and privilege to participate in the care of
a family’s cherished possession, their child.  I imagine when I reflect on my life in old age, I will
never think about the material items I have accumulated but rather children’s lives I have touched
by being able to participate in their care as they mature into young adults.

George Varkarkaris, Co-Chair, Task Force on Private Practice

Growing up with a strong family tradition of surgery, I acquired a good perception of the re-
wards and demands of being a physician. The ability to assist people directly and make them
happy was my driving force for becoming a physician. The capability of serving and alleviating
suffering through medical science is unique.
In my nine years of postgraduate training, I had extensive interaction and training with pediatric
patients (Pediatric Surgery, Pediatric Plastic Surgery and Craniofacial Surgery). My mentors,
Drs. Jeffrey Fearon, Robert Havlik, John J. Coleman III, Rajiv Sood and Roberto Flores, are
among the national leaders in Pediatric Plastic and Craniofacial Surgery. The complexity of
Pediatric Surgery cases, the need for superior technical skills along with the highest responsibil-
ity as a caregiver, makes the field of Pediatric Plastic Surgery challenging, but attractive. In
Maxillofacial Surgery, the surgeon needs to think three-dimensionally, take into consideration
both soft and hard tissues, and provide solutions to various conditions associated with oncology,
trauma, and acquired deformities, all of which have aesthetic challenges.
Being able to have an effect on peoples’ lives and the ability to give back to the community is my
source of satisfaction. We witness daily emotions of fear, hope, courage, and heroism. Being a
part of this and helping, are both sources of satisfaction for me.  Improving the smile of a child
with a cleft lip; creating a new ear for a child with anotia, or remodeling the skull of a child with
craniosynostosis—these all are examples of how we impact a patient and their family.

(continued on next page)

It is an honor and privilege to
participate in the care of a
family’s cherished possession,
their child.

-Steve Baker

Being able to have an effect on
peoples’ lives and the ability to
give back to the community is
my source of satisfaction.

-George Varkarakis
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Carolyn Rogers, Co-Chair, Ad Hoc
Committee for Young Surgeons and

Residents

My mother was a nurse (later a Nurse Practi-
tioner and now a PhD Sleep Medicine re-
searcher) and often gave me opportunities to
interact with oncology patients and hospital
staff when I was a child.  As a result, I felt very
comfortable in the healthcare environment at a
young age and had a lot of empathy for kids
like me who were going through extreme health
challenges.  I assumed I’d pursue a career in
the visual arts (my only real talent), but it be-
came increasingly obvious as I finished high
school and moved through college that a ca-
reer in medicine was a way to combine artistic
abilities with my passion for working with pa-
tients.
Interacting with children has always come more
naturally to me than interacting with adults, so
I went into medical school expecting to pursue
a career in a pediatric discipline.  Loving sur-
gery came as a total surprise and the rest I owe
to serendipitously connecting with fantastic
mentors—Fred Deleyiannis, Del Mount, and
Mike Bentz—just to name a few).
In many ways, our face is the most crucial as-
pect of how we present ourselves to the world.
It is central to non-verbal and verbal commu-
nication, intake of nutrition, and appearing “hu-
man.”  Being able to combine my knowledge
of science and anatomy with an artistic eye and
compassionate heart to construct, reconstruct,
and fine tune this critical part of a child’s body
and life is an extraordinary opportunity.

Ray Harshbarger
Chair,  Best Paper Committee

From middle school on I loved science. I re-
member dissecting a shark and a cat, and was
fascinated.  As part of my service in high school,
I read to children admitted to the pediatric ward
at Strong Memorial Hospital in Rochester, NY-
- and found that I enjoyed being around the
kids, and in the hospital.  My mom is a pas-
sionate and capable nurse, and was a good role
model for me as well.
During Plastic Surgery residency, I gravitated
to cleft, jaw, and cranial vault surgery (part of
this was having a good mentor- Patrick
Sullivan).  The anatomy was complex, the prob-
lems varied, and three dimensionally challeng-
ing, and I liked the patients.
We can make demonstrative changes in
children’s lives.  The face is how a person pre-
sents himself to the world.  It’s the first thing
seen, and it houses complex functions of breath-
ing, chewing, speaking, vision, expression, all
of which are how we interact with the world,
and sustain ourselves.  There is a brilliant in-
terplay between form and function in the face,
and it’s a challenging area in which to work.

Mark Urata, Historian

I was a combined Pre-Dentistry and Film ma-
jor at USC as an undergraduate.  I thought Den-
tistry and Oral and Maxillofacial Surgery would
be a rewarding profession with an optimal bal-
ance between work and personal life.
I rotated on a cleft palate team as an OMFS
resident and found my life’s calling.  From that
point, I knew I needed to go to Medical School
and a residency and fellowship in Plastic Sur-
gery and Craniofacial Surgery respectively.
I like performing relatively high risk operations
which ultimately can provide more substantial
improvements for our patients.  I am on the
brain every day side-by-side with residents and
a fellow and I cherish educating the next gen-
eration of Plastic Surgeons and Craniofacial
Surgeons.

(continued on next page)

Being able to combine my knowledge of science and anatomy
with an artistic eye and compassionate heart to construct,
reconstruct, and fine tune this critical part of a child’s body and
life is an extraordinary opportunity.

-Carolyn Rogers
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Steve Chidyllo, Co-Chair, Task Force on Private Practice

My focus and direction into Medicine and Maxillofacial Surgery came from my prior career in
“Dentistry.”
As a Dentist I felt limited in the ability to be able to help my patients to the extent that I desired.
Yes, I was able to restore their smiles, and that was gratifying; however, many patients required
more “soft tissue and boney augmentations” to either their lips or nose, which I did not have the
knowledge of or ability to perform.
I feel that I received the complete education, training and experience to perform both facial
reconstruction, as well as aesthetic facial surgery.  I have been able to get greater satisfaction in
this field through my contributions to the ASMS.  I have always felt that I represent “private
practitioners” in the community practices.  Most non-academic Plastic Surgeons feel that the
ASMS membership is comprised of full-time, academic surgeons.  It has always been my goal to
set them straight, and show them that you can be a surgeon in a community private practice, and
an active member of the ASMS.  The ASMS has always been an important part of my education,
training and experience.

Alexander Lin, Parliamentarian

I’ve always enjoyed most subjects I’ve learned, but at Stanford undergrad the field of Psychol-
ogy, and understanding human behavior, fascinated me the most. As I delved into it and did
research, I realized that to study multivariable data, you needed to understand statistics better, so
I pursued a Statistics Master’s at Stanford as well. My first job after college was as a biostatisti-
cian, but people close to me became sick, and I realized that what I cared about — humanity,
scientific analysis and understanding — was embodied in Medicine, so I applied to medical
school.
At Johns Hopkins School of Medicine, I really enjoyed most subjects and rotations. But it wasn’t
until my Plastic Surgery mini-rotation, as part of a weeklong exploration during the Surgery
Clerkship, that I met Dr. Paul Manson and the rest of his faculty. That just presented stupendous
case after stupendous case of nasal reconstruction, thumb reconstruction, biceps reconstruction.
None of it appeared legal or possible and I just had to learn how to do Plastic Surgery. During my
Plastic Surgery residency at UCSF, although I loved all aspects of Plastic Surgery, I found the
face the most human and important and irreplaceable part of ourselves. I also enjoyed techni-
cally how there was both significant bony and soft tissue reconstruction. I also enjoyed the
challenge of working in small spaces, and the meticulous attention to detail required to navigate
and understand those areas.
Although I was drawn to the anatomy, surgery, and structures of craniomaxillofacial surgery, in
the end, the most satisfying part by far is making a difference in children’s and their parents’
lives.  I also love it when a reconstruction is near-perfect.  I also love the challenge, because the
amazingly frustrating challenge of pediatric growth means you have to think in four dimensions;
the science and research is in four dimensions as well.  I’m sure it has been said before, but there
is nothing as pure and innocent in the world as a child’s smile, so when you can reconstruct it and
the face that goes along with it, there is no more satisfying accomplishment.  Equally, there is
nothing as pure and true as a parent’s love for their child, and to strengthen this bond is also
extremely rewarding.

I’m sure it has been said
before, but there is nothing as
pure and innocent in the world
as a child’s smile, so when you
can reconstruct it and the face
that goes along with it, there is
no more satisfying
accomplishment.

-Alex Lin
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Ethics Corner :  The Ethical Use of Photographs
or, Can I use this photo of my patient’s face?

By Steven Bonawitz, MD
This question is difficult to answer without considering a number

of related questions which are inseparable from any ethical discussion
of use of patient photographs.  These questions include:

Has the patient been fully informed about the purpose of the
photographs?
Is the patient in the photograph identifiable by any person or
means?
Have the rules of the Health Insurance Portability and
Accountability Act (HIPAA) been satisfied?
Can the patient’s interests be protected?
Have I placed the patient’s interests above my own personal
interests?
Does the patient have particular rights to the use of his/her
information?

Issues with the taking of photographs involve several connected or
overlapping acts including taking or recording the images, storing the
images, transmitting the images and using the images.

HIPAA

HIPAA applies to identifiable information.  If the photograph is
truly not identifiable its use is compliant with HIPAA. 1  Considering
that ASMS members are generally photographing the face, this issue is
particularly vexing. It should be remembered that including patient ini-
tials, medical record number, and date when the picture was taken, will
under HIPAA definitions, make the photographs identifiable and is thus
protected.

What is identifiable to the patient or a family member may not be
obvious to the physician.  The old practice of shading the eyes is cer-

tainly inadequate for the purpose
of de-identification.2  Even when
a picture is not identifiable, prior
consent is advisable and often
required for any photograph in-
cluded in manuscripts for publi-
cation.3, 4

HIPAA does not require
consent for the use of photo-
graphs in the course of
healthcare operations at the in-
stitution where the patient is
treated, including training and
teaching, lectures and case pre-
sentations involving faculty,
residents, students.  Audience
members, however, often use
cell phones to record at presen-
tations.  This could result in loss

of control of the information and a breach of HIPAA and should be
discouraged.

Use of identifiable information outside the institution is another
matter and does require prior authorization by the subject or his guard-
ian.1

Taking the Image

How the image is taken and stored will often affect whether HIPAA
has been fully satisfied.  In this matter, the cultural needs of the patient
should also be considered. 5  Different cultures may have very divergent
views of what is acceptable and how the physician-patient relationship
is conducted.  When in doubt, it is always best for the physician to ask
the patient. The mere act of photographing a patient may have signifi-
cant (and unanticipated) effects on the patient, their family, and on the
physician-patient relationship, even when the images are properly man-
aged.  Patients should always be asked permission and the purpose and
use of photographs should always be explained.  The option to refuse
being photographed should be offered to the patient and family; the
physician should avoid any behavior that could be construed as coer-
cive in obtaining consent.

Physicians should be particularly aware of vulnerable populations
when taking photographs; extra efforts should be made to protect the
rights of these populations, including minors, individuals with disabili-
ties; patients who are sedated, anesthetized or unconscious; prisoners,
and anyone in any situation, where a lack of control may be perceived.2

All photographs must be treated the same, regardless of who actu-
ally takes them.  The treating physician should also be aware of other
individuals who may be taking pictures during the course of patient
care and take appropriate steps to safeguard the patient from loss of
control and privacy by the actions of others. 2

Use of a chaperone may be helpful and necessary during photogra-
phy 6, particularly when photographing members of the opposite sex or
a vulnerable population.  This helps put the patient at ease, and addi-
tionally, may protect the physician from any allegations of improper
conduct.

Transmission and Storage of the Image

How photographic images are stored is another area of concern.
Most cameras are not encrypted, and have the capability to store thou-
sands of images.  Photographic files must be downloaded to a secure
“home” in the medical record to be considered safe; they cannot be
stored for extended periods of time on the camera. 1

Most cloud-based services are not HIPAA compliant. 7 To maintain
HIPAA compliance with regards to transmission and storage, all in-
volved parties must be compliant. 7 It is wise to have written agree-
ments with all contracted services where PHI (protected health infor-

(continued on next page)

HIPAA does not require
consent for the use of
photographs in the
course of healthcare
operations at the
institution where the
patient is treated,
including training and
teaching, lectures and
case presentations
involving faculty,
residents, students.
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mation) may be accessed. the contracting services must agree to com-
ply with HIPAA regulations.

Transmitting and storage of images can now involve the use of
many electronic platforms with varying degrees of security.  Common
examples include:

 Text messaging – usually violates HIPAA regulations.
 E-Mail – if within the health system, email is likely compliant;

but once sent outside the system protection is often not
guaranteed.

 EHR (Electronic Health Record) – generally compliant as long
as institutional policies recognize photographs as components
of the EHR.

 Local Drives (laptops) – can be stolen; any time these devices
connect with another external device or system, protection can
be lost.

Ethical Implications

Ethical principles of respect for autonomy and nonmaleficence are
the predominant issues involved intaking and using pictures of patients.
Autonomy refers to the patient’s right to maintain control over his or
her self and body. Respecting this principle is one of the core ethical
responsibilities of medical professionals. The principle of
nonmaleficence, taken from the Hippocratic dictum to “do no harm,”
requires thoughtful consideration of the patient’s perspective and vul-
nerabilities.

When pictures are used for purposes that directly involve the treat-
ment of a patient and therefore benefit the patient, separate consent is
usually not necessary. 1  When patient photographs are shared with a
wider audience, the benefit is usually not to the patient, but to a differ-
ent group of individuals.  In these circumstances, the patient must be
allowed to maintain control over the distribution of his or her personal
information. 8 In situations where the physician’s interests can be con-
strued to be significant, it is always best to obtain consent prior to using
the images.  Education is an important component of medicine, but this
does not supersede the physician’s ethical responsibility  to act prima-
rily in the best interest of the individual patient.  This duty can only be
overridden in the most extenuating of circumstances. 8, 9

Recommendations for the Ethical Management of Pictures

 Use a dedicated camera that is stored within the institution,
 Download images as soon as possible to a secure storage location,

 Avoid routinely storing images on laptops, in cameras or in
cellphones.

 Avoid transmitting images by or to any unsecure and unencrypted
medium.

 Have all patients consent for photography, at the very least for any
images that will be used outside the institution.

 Give a copy of the consent form to the patient and family,
including a time limit and affirmation that care will not be affected
in any way by compliance on the part of the patient.  Try to cover
all possible uses in consent.  Include a statement that consent may
be withdrawn at any time.

 Always fully inform the patient as to the reason for photography
and how these images will be handled.

 Be aware of the specific cultural needs of your patients.  When you
are dealing with a vulnerable patient population take particular care
to protect their rights.

 Consider the use of a chaperone.
 Photograph patients in an appropriate environment where privacy

can be maximized.
 Consider the use of a professional medical photographer—when

possible.
 Only photograph the minimal area necessary for the purposes of

the image.
 If photographs are manipulated in any way, copies of the originals

should be maintained for legal reasons.

If you follow these rules, you should minimize the risk of problems
with the use of your patients’ images.
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CPT Coding Update: Nasal Bone Fractures
by Gregory Pearson, MD

Nasal bone fractures are one of the most common facial fractures presenting to the Emergency
Department and Maxillofacial Surgeon.
Nasal—including septal—fractures have 8 CPT codes assigned to them (21310, 21315, 21320, 21325,
21330, 21335, 21336, and 21337).  The codes vary depending on whether and open or closed
approach is utilized to correct the fracture.

Closed Nasal Fractures
For the sake of organization, I will present the closed codes first

(codes 21310, 21315, 21320, 21337).  Code 21310 is defined as a closed
reduction without manipulation.  The CPT descriptor states that the treat-
ing physician treats a stable, non-displaced fracture.    Treatment in-
cludes external agents (e.g. ice) or pharmacologic agents (pain medica-
tions).  No manipulation or stabilization of the fracture is performed.
Technically, this code can be utilized for fractures seen in the Emer-
gency Department who do not require surgery but obtain pain medica-
tions.  Codes 21315 and 21320 are very similar but depend upon whether
stabilization of the fracture is required.  Code 21315 is a closed reduc-
tion without stabilization (meaning the bones are stable after reduc-
tion).  Code 21320 states that after reduction the bones are still unstable
and require stabilization with splinting (either an external splint or in-
ternal splint with nasal packing).   Both of these codes state that ma-
nipulation of the bones is achieved via nasal elevators or forceps.  The
final closed reduction code is 21337.  Code 21337 is a closed reduction
of a nasal septal fracture with or without stabilization.  Again, forceps
or elevators are used to reduce the fracture with no incisions made.
This CPT code does state that trans-septal sutures must be placed to
prevent hematoma for this code to be utilized.  Nasal packing with in-
ternal splints (Doyle splints) may or may not be used and are not the
determining factor for using this code.

Open Nasal Fractures

The codes for open treatment of a nasal fracture include 21325,
21330, 21335, and 21336.  All of the open codes have the statement that
a closed manipulation has been attempted and yielded an unsatisfactory
result.  Code 21325 is described as an open treatment of a nasal fracture

that is uncomplicated.  This code states that the physician either creates
a typical open rhinoplasty incision or utilizes an existing incision.  The
open incision may or may not expose the nasal septum.  After making
the incision, or using an existing laceration, elevators and/or forceps
are used for reduction.  This code states that small bony segments may
be removed for realignment. Importantly, do not code for bony debride-
ment.  The external wounds are closed in layers with intranasal inci-
sions closed as a single layer.  Finally, internal and/or external splints
may be applied.  One should not code for the bony removal or closure.
Code 21330 is defined as open treatment of a nasal fracture, compli-
cated, with internal and/or external fixation.  Code 21330 is similar in
description to 21325 except that the bones are fixed with plates, screws,
or wiring.  This code states that a coronal incision may be required for
proper exposure and is included in this code.  One cannot code for clo-
sure of this incision if performed.    Code 21335 refers to open treat-
ment of a nasal fracture, with concomitant open treatment of a fractured
septum.  The code states that an incision is used to treat a displaced
nasal fracture and also to repair the fractured septum.  Code 21335 states
that a portion of the septum is removed, and may involve either bone or
cartilage removal.  Like code 21337, a trans-septal suture is required as
a portion of this code descriptor.  Code 21336, open treatment of nasal
septal fracture with or without stabilization, occurs after an attempt has
been made at closed reduction of a septal fracture.  An incision is made
inside the nose and portions of the cartilaginous and bony septum are
removed.  Trans-septal sutures are placed and the incisions are closed.
Internal splints may or may not be applied.  Essentially, this CPT code
is like performing an SMR for an acute septal fracture.    The surgeon
should use codes 21336 and 21337 when operating only on the septum;
if the septum and bony vault are both manipulated, then different codes
should be used.

Help the Journal of the ASMS Grow!
Submit your  work for consideration

If you have a novel idea, the kernel of a new technique, or a paper to share with your
colleagues, please consider publishing in the “Green Journal.”  We need to create a track
record of high-level publications to be considered for indexing in the future and we need
your help.  Send your work to logrady@prri.com for consideration.
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JASMS Highlights an ASMS “Seasoned” Member: Ken Salyer, MD
by Stacey Francis, MD

What about your childhood was most influential?
I was very sick as a young child with severe asthma, and I over-

heard my parents saying that I might die.  That was my first introduc-
tion into the idea of a career helping sick children, and I have not looked
back since!
What is your most memorable training years story?

Undoubtedly, being a general surgery resident in Dallas when Presi-
dent Kennedy was brought into Parkland Hospital after being shot.  After
all attempts to save the president’s life in the ER in 1963, I still remem-
ber the chief of neurosurgery pronouncing him dead at 1:00 p.m. I stayed
in the room with Jackie Kennedy as everyone exited. When a casket
was brought in, the reality of what had just occurred finally hit me.
How did you get interested in craniofacial surgery?

While I was a resident at the University of Kansas School of Medi-
cine, the only craniofacial surgery I saw was cleft care. I received a one-
month Earl Pagett Traveling Fellowship and visited John Converse,
Richard Stark, Bob McCormick, Bob Chase and Don Laub at Stanford,
Vahram Bakamjian at Roswell Park, and Ralph Millard in Miami . I
learned more in that one month than in another year of residency! Then,
in spring of 1972, Paul Tessier invited me to Paris, along with Ian Munro,
Linton Whitaker, Ian Jackson, and many others. I was thirty-six years
old and this was my first trip to Europe. Fernando Ortiz-Monasterio
took us under his wing and showed us Paris. We all decided to form a
travel club the next year. We soon added Daniel Marchac, met once or
twice a year, and became the best of friends as we pioneered craniofa-
cial surgery particularly in North American.
How did you end up where you are in your career path?

When I was rejected from the Air Force due to a herniated disc, I
decided to return to Dallas and devote my career to creating a plastic
surgery division at UT Southwestern at the invitation of Tom Shires, the
chief of surgery. We began the division in 1969 with one research assis-
tant, one secretary, and me. During my first year in academic practice,
my most common operation was a skin graft. Later, I started a residency
program that trained two residents each year, the final two of which
were Steve Byrd and John Tebbetts in 1979. That is when I launched a
craniofacial fellowship training over 30 fellows until 2006 in Dallas.
What in your career makes you the most proud?

It means a great deal for me to have been able to establish The
Craniofacial Institute in Dallas soon followed by the World Craniofa-
cial Foundation, providing craniofacial access to thousands of kids who
would otherwise have never been cared for. From the outset, the goals
of the foundation have been excellence of patient care and the develop-
ment of dedicated teams and centers devoted to craniofacial surgery.
Ian Munro and Derek Bruce (pediatric neurosurgery) joined me and in
1986 we established a premiere craniofacial institute supported by
Humana with 17 FTEs. We treated children from 75 countries and ev-
ery state in the U.S. We turned no one away and had an agreement with
Humana to treat indigent patients as needed.
Do you have a single most memorable surgery or patient?

The 2003 separation of two Egyptian twin boys conjoined at the
head was an enormous and highly successful undertaking. The surgery
was not technically difficult, but the planning was very challenging. We

planned for eight months, and the surgery, which lasted thirty-six hours,
went exactly as we hoped it would.
Any advice for your maxillofacial surgeons?

1.    Travel and visit other surgeons around the country and always
continue to learn.

2.    Find a niche within your practice, with an abundance of cran-
iofacial surgeons trained in the U.S., and make your mark in a specific
area within, or in addition to, craniofacial surgery.

3.    Use your skills to train surgeons in the developing world where
craniofacial surgery is non-existent.
What do you spend your time doing now?

Since I ended my private practice ten years ago, I spend all of my
time with the work of the WorldCF, operating in other countries, train-
ing craniofacial surgeons, and establishing dedicated centers where they
are needed.  The World Craniofacial Foundation is working on every
continent to help, support, and develop teams.
Final thoughts to share?

I feel very fortunate to have had the career I have. I have encoun-
tered true meaning in my life in caring for children and adults with
deformed faces. I am deeply satisfied to have fulfilled that purpose.
What is the biggest new challenge that we have now in our specialty
and health care that was not as much of a challenge in the begin-
ning of your career?
That the health care system in the U.S. is sadly broken and that we need
to fix it.
What are you most excited about in the future of maxillofacial medi-
cine?

That through craniofacial surgery and face transplantation we can
make the changes in childrens faces and lives where they are acceptable
which was thought impossible in the past. We have come a long way
but there remains much to be done in that over half the children of the
world with a facial difference receive no or inadequate treatment.
What is your favorite surgical instrument that you could not live
without in the OR?

A Lighted Suction.
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At the American Society of Maxillofacial Surgeons Summer Board
of Trustees Meeting three years ago, the leadership initiated a discus-
sion that has come to change the focus and future direction of our Soci-
ety—bringing gender balance and ethnic diversity to the ASMS.  The
broader gender disparity in Plastic Surgery has been recognized for sev-
eral years,1 and recently  a group of Plastic Surgeons has undertaken the
monumental and important task of identifying the issues involved in
this disparity and identifying solutions.2

In response to these widely shared concerns, we surveyed our mem-
bership to determine the demographics of the ASMS. The survey con-
tained fourteen demographic questions and asked respondents who were
not active members to report why they had not converted to active mem-
bership status. The survey was distributed by email to 1115 active and
candidate members. The gender and ethnicity results are summarized in
Appendix 1.

Three percent of respondents were of African heritage and 17.9%
of respondents were women. Other sources of gender and ethnic per-
centages include the American Association of Medical College pub-
lished statistics from 2014, which have demonstrated that 4% of the
physician workforce identify themselves as Black or African Ameri-
can; approximately half of incoming and graduating medical students
are women.  The American Board of Plastic Surgery data on Written
and Oral Board examinee demographics demonstrate that from 2012-
2014, the number of women taking the written exam ranged from 23.4%
to 29.3%, and the oral exam ranged from 22%-25%.3

The ASMS Executive Board has five positions.  None is currently
held by a woman or under-represented minority. The Board of Trustees
has six positions, one of which (Resident Representative) is currently
held by a woman. There are four Board Vice President positions, two of
which are held by women.

While ethnic diversity and gender balance is an ultimate goal, the
ASMS Planning Committee implemented a strategy over the past year
to increase gender balance. The relatively large number of women in
the ASMS provided an opportunity to develop a strategy that addressed
inequities without ‘tokenizing’ these women in the organization. The
initiative was dubbed “Write It in the Script,” and the goal was to in-
clude a woman on every panel at the ASMS Preconference Symposium
and at ASMS Day during Plastic Surgery, The Meeting 2016 in Los
Angeles. We began the process, by identifying all women members of

Write it in the Script: An Exemplar of Gender and Ethnic Inclusivity
by Devra Becker, MD, Russell Reid, MD PhD, Reza Jarrahy, MD

the Society and asking members of the Planning Committee to submit
names of women they had worked with who had content expertise that
fit in with the planned panels.

With this effort, the ASMS was able to identify women with con-
tent expertise to participate as panelists or moderators in 71% (5/7) panels
on ASMS Day of Plastic Surgery, The Meeting. One female moderator
had a last-minute change in plans which resulted in a change to a male
moderator.

Of the ten panels during the Preconference Symposium, the Plan-
ning Committee identified at least one woman with content expertise
for each panel, and approached these women for potential participa-
tion. Not all who were invited were able to participate; some had sched-
uling conflicts.  In the final program 80% (8/10) of the panels included
women participants.

In terms of ethnic diversity, we are far from achieving inclusivity.

Unlike gender disparity, the deficit in ethnic inclusion stems from a
greater problem, one that goes beyond our subspecialty and even the
specialty of Plastic Surgery.  Data from the Association of American
Colleges reveal not only a 4% African American physician workforce
in the U.S., but more specifically a 3.6% and 5.7% representation of
African Americans and Hispanic/Latinos in plastic surgery.4  Data about
Academic Plastic Surgeons (the majority of surgeons that comprise
ASMS membership) is even more compelling: African Americans and
Latinos make up only 1.5% and 4.9% of this group.4

Lessons Learned
Our comparison of data (from the time of the Written and Oral

Boards to membership in organizations like the ASMS), there is an on-
going attrition of female involvement; more worrisome, is a clear and
distinct under-representation of minorities in Maxillofacial Surgery. A
successful strategy of gender balance and ethnic diversity must clearly
identify which population groups it intends to reach out and include.
The ASMS has identified the General Plastic Surgery community as a
target for greater involvement and inclusion. To obtain accurate data
and to monitor membership for ethnic diversity and gender balance, the
ASMS has started to prospectively collect data on gender and ethnic
identification, and cross-reference these data with ASPS and ABPS data.

(continued on next page)

Appendix 1
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The exercise of including a ‘woman on every panel’ has the risk of
making these women tokens within the organization. We found, how-
ever, that the academic credentials of women on the panels were equiva-
lent to those of the participating men.  The strategy to “Write-It-in-the-
Script” encouraged the planning committee to identify underutilized
talent. Though anecdotal at this point, we have noticed that women who
were included on panels were more likely to volunteer for other activi-
ties within the ASMS and expressed subsequent interest in leadership
positions.

In order to improve ethnic diversity, our efforts need to reach be-

yond our specialty, and include working with other academic organiza-
tions to address and counter discrimination in Medical Schools, Resi-
dency Programs, and Faculty hiring.  A first step may be to increase
awareness among students of color about the exciting possibilities of a
career in Maxillofacial Surgery. This could be done through talks given
by ASMS members at the Student National Medical Association.

We will continue to strive for improvement and growth, and will
refine our strategy for inclusivity over the next several years. The first
success of the Write-It-in-the Script initiative has been women involve-
ment on ASMS panels.  However, there is a lot more work to do.

Survey results with respect to gender and ethnicity. A total of 17.9%
of respondents identified as women, compared with 29.3% of Written
Board examinees and 22% or Oral Board examinees in 2014.
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Gender and Ethnic Inclusivity (continued from previous page)

While ethnic diversity and gender balance is
an ultimate goal, the ASMS Planning
Committee implemented a strategy over the
past year to increase gender balance. The
relatively large number of women in the ASMS
provided an opportunity to develop a strategy
that addressed inequities ....

JOIN THE DISCUSSION
Add your voice to the Maxillofacial Discussion Group on PSEN

PSEN is a great forum for education and interchange of ideas in maxillofacial surgery.
 Log into the PSEN Portal: http://www.psenetwork.org .  Username and password are the same as that used for

login to the ASPS website (www.plasticsurgery.org)
 From the homepage, click on the following links: Community – Forum – Maxillofacial Discussion Group
 Click on “Follow this forum” if you would like notification when new topics are posted within the forum
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JASMS Highlights a New Member: Michael Friel, MD, FAAP
by Oluwaseun Adetayo, MD

Dr. Michael Friel is an Assistant Professor of Surgery in the division of Plastic Surgery at the University of Mississippi Medical Center. He is
originally from the Philadelphia suburbs and received his undergraduate degree in Biomedical Engineering from Tulane. After receiving his
medical degree from Tulane, Dr. Friel completed a General Surgery residency at UT-Houston. He completed his Plastic Surgery residency at
Temple University, a Hand and Microsurgery Fellowship at the Buncke Clinic, and a Craniofacial/Pediatric Plastic Surgery Fellowship at Riley
Hospital for Children in Indianapolis.

He is a member of the editorial board of Annals of Plastic Surgery, Microsurgery, and the Cleft Palate Craniofacial Journal. He was recently
awarded a CRANIO grant from the American Society of Maxillofacial Surgeons and the World Craniofacial Foundation to visit craniofacial
centers throughout North America. He is board certified by the American Board of Surgery, the American Board of Plastic Surgery, and holds a
subspecialty certificate in Surgery of the Hand from the American Board of Plastic Surgery.

JASMS:  What prompted your decision to pursue Craniofacial Sur-
gery?

Dr. Friel: My experience as a cleft lip and palate patient of Dr. Don
LaRossa.

JASMS: What gets you out of bed for work each day?

Dr. Friel: Sometimes my 3-year-old, but most days the alarm clock.
Knowing that you are driving to work to help a child is a real privilege.

JASMS: What are your current or past positions?

Dr. Friel: Currently I am an Assistant Professor of Surgery in the Divi-
sion of Plastic Surgery at the University of Mississippi Medical Center.
I also serve as the Associate Program Director and the Surgical Director
of the cleft lip and palate team.

JASMS: What are your clinical and/or research interests?

Dr. Friel: Clinically I enjoy all elements of Pediatric Plastic Surgery,
Craniofacial Surgery, and Hand Surgery.

JASMS: Tell us a little about yourself and your family.

Dr. Friel:  My wife Allison and I have four daughters, Mary (7), Erin
(5), Clare (3), and Sarah (2).

JASMS: What is your favorite pastime/hobby?

Friel: I enjoy following college football. I built our garden, tilled and
sodded the back yard, and have a knack for sanding and staining decks
and swing-sets.

JASMS: Tell us something interesting about yourself that others might
not know.

Dr. Friel Each one of our kids was born in a different state over the
course of my training.

JASMS: What is the best part of your day?

Dr. Friel: Making post-op rounds and seeing my family at the end of
the day.

JASMS: If there is anything you could change, what would it be?

Dr. Friel People would talk to each other in person and on the phone
more instead of text messaging and posts.

JASMS: What is the greatest accomplishment you are most proud of so
far?

Dr. Friel Bringing the full complement of distraction osteogenesis and
Craniofacial Surgery to Mississippi. Preventing young children from
getting a tracheostomy is very profound and powerful.

JASMS: What are your personal, professional, and career aspirations?

Dr. Friel I would like to travel more with my wife, and when our kids
get older, as a family. Professionally, I want to increase awareness of
craniofacial disorders here in the USA. There are countless charities
based in the US that do great work overseas, and I’d like to see an
expansion of team care at home. Some states have passed legislation
mandating health plans that
cover orthodontics and the “later
stage” cleft treatments. We need
to continue to advocate for the
children and their families until
every state provides coverage for
these procedures.

JASMS: As a selected New
Member Highlight, how would
you like to see ASMS cater to
younger and newer members?

Dr. Friel: Continue to provide
opportunities for young mem-
bers through research grants and
CRANIO grants to visit centers
of excellence.
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ASMS WEBINAR SERIES:  Frontal Sinus Fractures
Presented by Peter Taub, MD

Edited by Joseph Williams, MD
Facial bones provide form

and protect vital structures in-
cluding the globes, airway and,
in the case of the frontal sinus,
the brain . This discussion will
focus primarily on the upper face
which includes the most superior
and frontal portion of the cra-
nium . This area also involves the
orbital rim, the roof of the orbit
and the frontal sinus .  The frontal sinus begins to pneumatize at 7 years-
of-age. It is very small in a newborn and grows to adult size towards the
end of the second decade of life . The frontal sinus like other sinuses
such as the ethmoid and maxillary sinuses are isolated air cells that
drain into the nasopharynx. Paired nasofrontal ducts from the frontal
sinus drain into the maxillary ostium beneath the middle turbinates .

Etiology
Until the mid 1980s, 70% of frontal sinus fractures were caused by

motor vehicle accidents. This has decreased dramatically because of
the introduction of airbags. In 2002, only 50% of frontal sinus fractures
were due to motor vehicle accidents, with a larger percentage attributed
to assaults. Over this time period there has also been a decrease in se-
verity of these fractures, largely due to the presence of airbags and seat
belt compliance. Injuries involving both the anterior and posterior
tables—an indication of increased force causing the injury—have de-
creased from 40% to 10% over the last several years. Etiologies are due
to blunt trauma as opposed to penetrating trauma, and include, in addi-
tion to motor vehicle accidents, altercations, sports injuries, occupa-
tional injuries, and falls.

The lower portion of the face (nasal bones and zygoma) are low
impact areas where a limited blow can cause a fracture. By contrast, the
supraorbital bar requires a much higher force—almost twice what it
would take to fracture the mandibular symphysis. The orbital rim acts
as a buttress for the skull.

Initial Evaluation
 Treatment is divided into

emergency care, definitive care,
and secondary care. Most of this
talk will focus on secondary care.
However, physicians should be
aware of what needs to be done for
these patients when they are first
seen in the Emergency Department.
As with all trauma patient, an
evaluation starts with Airway,
Breathing and Circulation: the
ABCs. Frontal sinus fractures are usually not associated with signifi-
cant bleeding. However, scalp lacerations can be associated with sig-
nificant blood loss. Assessment for these injuries should be part of a
careful secondary surgery.  It is critical in patients with frontal sinus
fractures—perhaps more so than other facial injurie—to stabilize the
cervical spine. Frontal sinus injuries are associated with high energy
impacts and the effects of that energy on the cervical spine can cause
fractures that may take precedent over the injuries to the facial bones.
Keeping the patient stabilized, the clinician can palpate the cervical
vertebrae for tenderness or deformities of the spine. Until these patients’
spines are cleared radiographically, the cervical collar should be main-
tained. Determining cervical injuries or neurologic defects may be more

(continued on next page)
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difficult in the unconscious patient. Other non-facial injuries need to be
addressed and may have higher priority than care for the facial frac-
tures.

It is imperative to take a complete history and physical examina-
tion, including inspection and palpation of the entire face . The patient
may present with “raccoon eyes”, peri-ocular swelling and ecchymosis.
This can be due to injuries around the orbits or injury and blood from a
cranial base fracture. There may be a palpable step-off of the superior
orbital rim, point tenderness or crepitus. Bleeding may be present that is
not related to the frontal sinus injury. Findings may include otorrhea,
rhinorrhea, contour deformities, ecchymosis, defects of bone continu-
ity and, if lower facial trauma is present, malocclusion; all of these find-
ings may accompany, but not be directly related to, a frontal sinus frac-
ture.

Radiographic Studies
Imaging may include plain

films, but usually the radiograph of
choice is the CT scan, either as in-
dividual slice images, or in a 3-D
reconstruction. Plain films can be
diagnostic.  Lucencies from frac-
tures can be seen on the Waters or
Towns view. Air fluid levels are
seen and are indicative of either
mucosal swelling or true blood/
fluid within the sinus. If a frontal
bone and sinus injury is suspected,
a CT scan should be obtained with
thin cuts of 1.5mm to 2.0 mm thick-
ness. Axial and coronal views and
3-D reconstructions of the images
should be requested. This slide
demonstrates views from a
craniomaxillofacial CT scan. On
the upper left is a coronal view,
looking at the frontal sinus. In the
upper right panel is an axial view
showing the frontal sinus. The si-
nus may not be a single cavity but
septated, as demonstrated in this
image. The axial views are of ben-
efit when evaluating for anterior or

posterior table injuries. This image
represents an anterior table injury
alone and corresponds to the ac-
tual findings on the right which
shows that fracture pattern. Of note
on this image there are no areas of
pneumocephalus. The presence of
intracranial air would be seen as a
black area behind the posterior
table and would be indicative of
air escaping into the true cranium
from the frontal sinus. A posterior
table fracture should be suspected
if pneumocephalus is present. An
isolated posterior table injury with
an intact anterior table is rare.

3-D reconstructions can pro-
vide better visual and spatial im-
pressions of the injury. The injury
on the left is certainly more worri-
some than the one on the right
which is just a linear crack. How-
ever these are volume-weighted
images and may not demonstrate
true images of the cranium. Finally,
3D modeling and stereolitho-
graphy are increasingly available.
These images may not be so help-
ful in making the diagnosis but
may be helpful in deciding plate
contouring and placement. How-
ever, most injuries can be repaired
quite easily without the use of
these tools.

Treatment of frontal sinus
fractures begins with exposure and
includes fixation as needed. The
goal of restoring contour in the re-
gion of the injury must be balanced
with safety and the possibility of
more serious complications. The
sinus is a pathway of microorgan-
isms from the nasopharynx which
can be introduced into the cranial
bulb causing an ascending infec-
tion and a meningitis. The initial
presentation of the frontal sinus
injury can mask the contour defor-
mity because of swelling making
the initiation and timing of inter-
vention difficult. This decision
must be made in the context of
avoiding short- and long-term
complications.

WEBINAR:  Frontal Sinus Fractures (continued from previous page)
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Historical Review
Intervention for frontal sinus

injuries was first documented in
the late 1800s and early 1900s .
The treatment was limited to abla-
tion involving permanent removal
of the anterior plate. But unfortu-
nately, this treatment resulted in
significant and permanent disfig-
urement. In the 1950s, osteoplas-
tic flaps were described and in-
cluded removal of the anterior wall
of the sinus, along with a pericranial pedicle flap. This approach pro-
vided an opportunity for replacement of the bone after exploration of
the sinus, providing much better cosmesis. In the early 1980s micro
plates and screws were introduced and provided bone stability and res-
toration of the contour with minimal disfigurement from the implants.

Treatment
Current surgical treatment in-

cludes open reduction internal
fixation with the use of small plates
and screws . Included are options
for managing the sinus, including
obliteration of the sinus as neces-
sary or cranialization of the fron-
tal sinus (removing the posterior
wall and allowing the brain to grow
into the space that was once occu-
pied by the frontal sinus). This ap-
proach must include careful sepa-
ration of the intracranial space
from the nasopharynx.

Titanium plates and screws are
typically used for fixation. How-
ever, bioresorbable plates and
screws may be an option, espe-
cially in the pediatric population.
The frontal bone is not weight bear-
ing.  Therefore 1.0 mm, 1.3 mm, or
even 1.5 mm plates/screws and
mesh are adequate for fixation. Ex-
posure can be obtained through any
existing laceration. This has been
described as an open sky view.

A coronal incision is the tra-
ditional approach to the frontal si-
nus. This slide depicts a coronal incision viewed from the apex of the
skull . There is a wide fracture over the glabella. Dissection is in the
supra- periosteal plane. The benefit of this plane is that it holds the
fracture fragments in place during the exposure. Eventually, the dissec-
tion will need to be transitioned into the sub-periosteal plane for plate
fixation. One can initiate this sub-periosteal dissection early. However,
this may disrupt some of the fracture fragments and make it difficult to
reduce appropriately.

WEBINAR:  Frontal Sinus Fractures (continued from previous page)

(continued on next page)

Isolated Anterior Table Fractures
The following slides outline

an algorithm for each element of
frontal sinus fractures (anterior
table, posterior table, or both) .
Starting with an apparent isolated
anterior table fracture, one has to
ensure that the posterior table is not
involved . An isolated anterior
table injury would indicate mini-
mal risk of an ascending infection
into the cranial cavity. Obviously,
the overriding concern in this case
would be aesthetic . The fracture
fragments are usually reduced by
elevating the fracture. This can
sometimes be done with small
bone hooks. One has to be careful
that thin bone fragments are not
further damaged. Another option is
to take the entire fractured compo-
nent out of the cranium and align
the pieces on the back table.

The decision to undertake re-
pair of an isolated anterior table
fracture alone depends on the de-
gree of the deformity and ductal in-
volvement. If the fracture is mini-
mally displaced, one can allow the
swelling to decrease. In a fracture
with significant bone displace-
ment, it is advisable to address the
fracture early, even with swelling
present, before significant healing
of the fracture occurs making the
procedure more difficult.

Injury to the frontonasal duct
should be assumed if there are any
significant fractures of the eth-
moids, the medial superior portion
of the orbital rim or the orbital roof.
Minimally displaced, isolated an-
terior wall fractures can be ob-
served. In this patient, small plates
and screws were used for bone
fixation . Several of these frag-
ments are reduced without fixation,
which is an indication of greenstick
fractures. A thin mesh plate could
have also have been used for fixa-
tion. The drawback of titanium
plates is that they may be palpable;
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WEBINAR:  Frontal Sinus Fractures (continued from previous page)

to avoid this problem, low profile
plates are used. Plates may also mi-
grate or extrude. Bioresorbable
plates certainly may be advanta-
geous and in children it may be
preferentially. These can be very
effective for anterior fractures.
Though rare, bioresorbable plates
can be associated with late-onset
sterile abscesses and granuloma
formation requiring a secondary
surgery to remove the granuloma.

Simple fractures can also be
reduced and fixated using an en-
doscope, obviating the need for a
coronal incision. Through a stan-
dard endobrow incision, an optical
cavity is created. A second port is
placed near the fracture for eleva-
tion and fixation. Sometimes the
fracture segments may be quite
stable after elevation. In these situations fixation may not be required.

Frontonasal duct injury is seen in approximately 25-50% of ante-
rior table fractures that involve the supra-orbital rim or the NOE region.
The patency of the nasofrontal duct is paramount to preventing a
mucopyocele or intracranial infection. One technique to determine pa-
tency is to apply blue dye into the frontal sinus. A Q-tip is then placed into
the nose on either side. Dye on the Q- tip confirms that the sinus is patent.
Absence of dye indicates a possible duct injury causing blockage.

Stents have been used with some success to maintain ductal pa-
tency. However, because of the limited size of the stents about 30% fail
to maintain patency and require removal. The ENT literature also de-
scribes endoscopic obliteration of the frontal sinus. The current stan-
dard of treatment is to obliterate the nasofrontal duct and separate the
frontal duct area from the remainder of the sinus space.

Isolated Posterior Table Fractures
Isolated posterior table fractures, are rare. The neurosurgery litera-

ture supports observation for most of these fractures. In the plastic sur-
gery literature, a significant posterior table fracture alone would prob-
ably warrant cranialization through a bifrontal craniotomy, obliteration
of the duct with bone grafting, and a pericranial flap. Posterior table
injuries, whether they are isolated or combined with anterior table inju-
ries, are more often associated with injury to the frontonasal duct. Dural
injuries may also occur providing an even more significant communi-
cation with critical intracranial structures.

Anterior and Posterior Table Fractures
More common than an iso-

lated posterior table injury is an in-
jury to both the anterior and pos-
terior tables. In these cases, the
anterior wall fracture will need to
be reduced with removal of the
posterior table, allowing
cranialization of the sinus. The
posterior table is a good source for
bone particles which can be used
to fill the frontal nasal ducts. A
pericranial flap is added over the
ducts to seal off the duct. In this
slide, the anterior wall has been re-
moved through a coronal incision.
The posterior wall has been re-
moved as well and the two recesses
that connect to the frontonasal duct
can be visualized.

One of the most critical ele-
ments of cranialization is to re-
move the mucosa. Any remnant
mucosa will continue to secret
mucous that may proceed to a
mucocele or a mucopyocele, if it
becomes infected. The removal
process should not only include
stripping out the mucosa with a
clamp, forceps or rongeur, but also
include removal of the mucosa in
the micro-invaginations of the si-
nus wall with a burr. This approach
should extend into the frontonasal
ducts.

After removing the posterior
table, the dura should be inspected
for any evidence of injury and re-
paired. The frontonasal ducts
should then be occluded. Several
different types of tissues have been
described for filling the frontonasal
ducts, including fat, temporalis
muscle and bone. Bone is usually
available from the removed poste-
rior table or the inner table of the
frontal bone flap.  These bone
chips should have all residual mu-
cosa removed. Bone substitutes
should not be used to obliterate the
ducts because of an increased risk
for infection. This includes any
kind of synthetic hydroxyapatite
cements. (continued on next page)
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WEBINAR:  Frontal Sinus Fractures (continued from previous page)

Following the obliteration of
the frontonasal duct, a pericranial
flap is raised, as seen in this slide,
and draped over the anterior por-
tion of the bandeau. This flap ex-
tends into the anterior floor of the
anterior cranial fossa.  DuraSeal
may be used to secure the pericra-
nial flap. The pericranial flap can
also be sutured to the dura in the
most inferior recess of the anterior
cranial fossa.
Complications

Complications may be classi-
fied as early or late: spanning six
months for the former group and
greater than six for the latter group.
Early complications include si-
nusitis, CSF leak (either recog-
nized or unrecognized), and men-
ingitis. Later complications in-
clude mucoceles, mucopyoceles,
brain abscesses, as well as
malunion, non-union of the bone,
and a persistent contour deformity.
This slide demonstrates an intrac-
ranial abscess.

Minimally, or non-displaced,
posterior table fractures with a
CSF leak usually require no inter-
vention. However, the risk of men-
ingitis increases after 7 days of a
persistent CSF leak. Persistent
CSF leaks are treated aggressively
with cranialization and repair of
the CSF leak. Rohrich and Hollier
published a paper in 1992 recom-
mending urgent cranialization for
posterior table fractures with se-
vere comminution, displacement
greater than one table width, and a
CSF leak. Posterior table fractures
with CSF leaks in the absence of
these other findings can generally
be observed. An article in 2013
from Craniomaxillofacial Trauma
& Reconstruction highlighted this
conservative approach. In general,
management of frontal sinus frac-
tures with CSF leaks have moved
away from major procedures such
as cranialization, as minimally in-
vasive techniques have become in-
corporated.

1. Do you implement any form of observation following repair of
these fractures?

Dr. Taub: We keep patients in the hospital certainly, but I don’t really do
too much more. I think some people describe getting CT scans after-
wards; in terms of healthcare policy, I don’t get CT scans after every
fracture or repair. I do not have colleagues do any kind of endoscopic
monitoring if the patient is not having any problems. If a problem de-
velops, such as a persistent CSF leak, I would want to evaluate the pa-
tient with ENT and Neurosurgery.

2. When you said cranialization and obliteration, do you mean
leaving the posterior table intact?

Dr. Taub: I don’t have a lot of experience with obliteration. For me,
having a ‘potential space’ that’s not really a space is not helpful. I have
not had problems with cranialization in terms of infection. I did early on
when I used a hydroxyapatite cement. I don’t do that anymore.  Now, I
do a good mucosal stripping, a good bone grafting of the sinus, laying
in a pericranial flap and then putting in some kind of dissolvable seal-
ant. I think it’s a relatively safe procedure and I don’t see a real role for
obliteration.

3. What constitutes proper observation of CSF leak and posterior
table fractures instead of surgery? When should this be done?

Dr. Taub: If you have a mild CSF leak, it can probably be watched.
Chances may not be great that the site of injury will heal. If the CSF
drainage continues, the magic number is 7 days. After that time, the
injury tract is going to be colonized with bacteria from the sinus. After
7 days with an isolated posterior table fracture and continued CSF leak-
age, there is no question about the need to operate.

4. Do you ever experience resistance from your Neurosurgery
colleagues when requesting assistance in some of these cases?
For example, they want to observe and you want to operate.

Dr. Taub: It depends on who is managing the patient. Each patient gets
assigned when he is admitted. If I’m admitting that patient, I generally
have not had pushback…the Neurosurgeons certainly weigh in and I’m
pretty democratic. If the patient is on my service and my neurosurgical
colleague says, ‘Pete, I really think we should watch this patient; I’ll
watch it with you,’ I have no problem watching. Usually I don’t get
pushback if I decide to go to the operating room.  They’ll go in with me
without a problem. If the patient is on their service, I will make my
recommendations. They generally stick to their own protocol and I will
follow their lead. Traditionally, Plastic surgeons have been more ag-

Frontal Sinus Fractures:
Q & A with Dr. Taub

(continued on next page)
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gressive about doing these cases. Neurosurgeons have been more con-
servative. This will change with endoscopic approaches, which we should
all be familiar with and able to do. A third option is a patient being
admitted to the trauma service...the third egg. The Trauma Service and
then requires input from both Neurosurgery and Plastic Surgery. Then I
think it’s a team decision. It’s hard to operate if the Neurosurgeon is
saying ‘you’ve got to wait.’ If 7 days have passed and I’m worried about
infection, or the possibility of developing an infection, then I would
say, we probably should intervene here.

WEBINAR:  Frontal Sinus Fractures (continued from previous page)

5. What do you do when you have an anterior and posterior table
fracture needing cranialization, but your pericranial flap is signifi-
cantly compromised?

Dr. Taub: There’s not a lot around to us other than the pericranial flap.
Before people described doing pericranial flaps, they would strip out
the mucosa, plug the ducts, and allow the brain—presumably with an
intact dura and no evidence of a leak—to fill the anterior cranial fossa.
In a case where no pericranial flap is available, I would use DuraSeal,
with enough bone graft to plug up the frontal nasal ducts. This may not
be ideal, but it is more resistant to infection than hydroxyapatite ce-
ment. In summary, I would plug the ducts, use bone, take out the mu-
cosa, then use DuraSeal, and allow the brain to come forward—which
it will do rapidly. I wouldn’t use Alloderm or any other kind of foreign
substance that has to vascularize.

Visit maxface.org for all the latest ASMS News.
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A Subunit Approach for Management of Severe Rhinophyma

Background
Severe rhinophyma disfigures the most prominent aspect of the

midface and can obstruct vision and nasal airflow. Traditional operative
excision is either tangential (with reepithelialization from deep pilose-
baceous appendages) or full-thickness to periosteum/perichondrium
(with coverage by skin grafts). These strategies too often yield unsatis-
factory results.

Purpose
Here we introduce a new approach developed by the senior author

to manage severe rhinophyma with an operative understanding of nasal
aesthetic subunits.

Methods
Assess each subunit: Each nasal subunit is evaluated for quality of

involved skin. When skin is aesthetically unacceptable (e.g., pigmenta-
tion, globular vascular dilatations, pitting/cobblestoning), it is excised.
When a subunit’s skin is acceptable, it is elevated as a thin, peripherally
based skin flap. Incisions are strategically placed at the junction of neigh-
boring aesthetic subunits. Alar subunits are additionally evaluated for
external valve collapse and airway obstruction.

Radical excision: After discarding unsalvageable skin and raising
thin skin flaps elsewhere, all rhinophymatous tissue is exposed and ex-
cised down to the periostium/perichondrium overlying the nasal bones
and cartilages.

Refine nasal framework: With the weakened nasal framework ex-
posed, conventional rhinoplasty techniques strengthen cartilage sup-
port and improve nasal form. Supporting sutures and use of onlay/strut
grafts improve nasal tip shape, projection, and rotation. External valve
collapse is rectified with alar batten grafts.

Redrape and replace skin: Extra skin “expanded” by
rhinophymatous growth is excised upon final redraping. This excess
lies at the distal portion of each skin flap, fortuitously the least perfused
and most involved area. For severely affected subunits requiring skin
excision, replacement is with full-thickness skin grafts of close color
match.

Results
Two patients have been managed with this subunit approach. The

first was a 65 year-old male with recurrent rhinophyma and unilateral
external valve collapse who had previously tried medical management
(isotretinoin, several antibiotics), tangential excision with secondary
healing, and Versajet™ debulking with split-thickness skin grafting. The
second was a 34 year-old male with severe, progressive rhinophyma
who desired primary correction with rapid healing to achieve a reliable
result before his wedding ceremony three month after surgery. Both
patients demonstrated uncomplicated healing, favorable scarring, and
excellent improvement in nasal shape and symmetry. Aesthetic and func-
tional gains endure for both patients sixteen and twelve months after
surgery.

Authors: Raj M. Vyas, MD1'2, Indranil Sinha, MD1, and Julian J. Pribaz, MD1

1Plastic & Reconstructive Surgery, Brigham and Women’s Hospital, Harvard Medical School
2Plastic & Reconstructive Surgery, UC Riverside School of Medicine

Conclusions
A subunit approach for management of severe rhinophyma has many

advantages:
1.  Operative incisions are anatomic with less conspicuous scarring.
Peripherally-based skin flaps parallel the nose’s peripheral-to-central
perfusion and facilitate removal of the most involved skin during final
flap tailoring.
2. Excellent exposure enables en bloc resection of all rhinophymatous
tissue and subsequent manipulation of the underlying framework. Car-
tilage grafts improve  shape, increase nasal support, and correct airflow
obstruction.
3. Patients with prior debulking and skin grafts are candidates for this
technique. Although elevating grafts as thin flaps seems precarious, sev-
eral factors promote survival of each random flap: favorable width-to-
length ratio, excision of the least-perfused distal skin, and full-thick-
ness quilting sutures securing skin to underlying
periosteum/perichondrium.
4. Rapid healing and favorable scar placement make this technique
an attractiveoption for younger, working patients.

MANUSCRIPT Background
Severe rhinophyma is characterized by benign, bulbous overgrowth

that disfigures the most prominent aspect of the midface. It generally
affects middle-aged men and is the result of long-standing rosacea. His-
tologically, it is comprised of granulomatous infiltration, sebaceous gland
hypertrophy, and telangiectatic vascular dilatation.1-2 In addition to aes-
thetic disfigurement, severe rhinophyma can also obstruct vision and
nasal airflow.1-5

When progressive, severe rhinophyma is best managed by exci-
sion. Today’s surgeons use many tools and techniques to debulk
rhinophymatous tissue: scalpel,3-5 electrocautery,3-4,6 Goulian der-
matome,5 dermabrasion,7 Versajet™,8-9 radiosurgery,10 and laser treat-
ments.11-15 Traditional operative excision has been either tangential (with
re-epithelialization from deep pilosebaceous appendages) or full-thick-
ness to periosteum/perichondrium (with coverage by skin grafting).1-

4,15-17 Recently, acellular dermal matrices have also been used in combi-
nation with skin grafting to improve contour.18 Despite advancing tech-
nology that assists excision (with or without skin grafting), current strat-
egies too often yield unsatisfactory results. Here we introduce a new
approach introduced by the senior author for management of severe
rhinophyma rooted in an operative understanding of nasal aesthetic sub-
units.

Methods: Subunit Approach to Rhinophyma Reconstruction
Assess each nasal subunit. The surgeon must independently evalu-

ate each nasal aesthetic subunit, focusing on the quality of involved
skin. Of the nine subunits, the most frequently involved in severe rhino-

(continued on next page)
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phyma are the nasal tip, caudal dorsum, ala, and soft triangles. When a
subunit’s skin is aesthetically unacceptable (e.g., severe pigmentation,
globular superficial vascular dilatations, pitting/cobblestoning), it is
radically excised. When a subunit’s skin is acceptable, it is elevated as a
thin, peripherally based skin flap. Incisions are strategically designed to
lie at the junction of neighboring aesthetic subunits. The alar subunits
are additionally evaluated for external valve collapse leading to func-
tional airway obstruction.

Radically excise rhinophymatous tissue. After excising
unsalvageable skin and elevating thin skin flaps elsewhere, all deeper
rhinophymatous tissue is exposed. The surgeon resects all involved tis-
sue down to the periostium/perichondrium overlying the supporting nasal
framework (paired nasal bones, upper lateral cartilages, and lower lat-
eral cartilages).

Refine nasal framework. In progressive rhinophyma, the cartilage
framework is often weak and deformed. While it is exposed, the sur-
geon can utilize conventional rhinoplasty techniques to strengthen na-
sal cartilage support and improve nasal form. Strategic suturing and
placement of onlay and/or strut grafts improves nasal tip shape, projec-
tion, and rotation. External valve collapse is rectified with alar batten
grafts.

Redrape and replace skin. Because of the slow, steady growth of
the underlying rhinophymatous tissue, there is usually excess “expanded”
skin to excise upon final redraping. This excess is at the distal portion
of each elevated skin flap, fortuitously the least perfused and most in-

volved area. This redundancy is excised and the flap is tailored to en-
sure final scars are placed at the junction of aesthetic subunits. For se-
verely affected subunits that require en bloc skin excision, thin full-
thickness skin grafts of close color match are used for coverage. All
flaps and grafts are bolstered using full-thickness quilting sutures.

Results
Two patients have been managed with this subunit approach. The

first was a 65 year-old male with recurrent rhinophyma and unilateral
external valve collapse who had previously tried medical management
(isotretinoin, several antibiotics), tangential excision with secondary
healing, and Versajet™ debulking with split-thickness skin grafting (Case
Example). The second was a 34 year-old male with severe, progressive
rhinophyma who desired primary correction with rapid healing to achieve
a reliable result before his wedding ceremony three months after sur-
gery. Both patients demon-
strated uncomplicated heal-
ing, favorable scarring, and
excellent improvement in
nasal shape and symmetry.
Aesthetic and functional
gains endure for both pa-
tients sixteen and twelve
month after surgery.

Case Example
A 65 year-old man

with severe, recurrent rhi-
nophyma is shown (Figure
1). His nasal subunits were
assessed and incisions were
planned at the junction of
the dorsum, nasal tip, ala,
and soft triangles (Figure
1). There was external valve
collapse on the right, con-
tributing to the patient’s
unilateral airflow obstruc-
tion. The skin overlying
both ala was severely in-
volved and excised while
the less affected skin over-
lying the nasal tip and dor-
sum was incised at their
junction and elevated as
thin, peripherally-based
skin flaps (Figure 2,
top).All exposed rhinophy-
matous tissue was then ex-
cised en bloc, exposing the
underlying paired upper and

A Subunit Approach for Management of Severe Rhinophyma (continued from previous page)
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Figure 1: A 65 year-old man with severe, recurrent rhinophyma after
prior debulking and skin grafting. Incisions are at the junction of the
dorsum, nasal tip, ala, and soft triangles. Note the right-sided external
valve collapse obstructing nasal airflow (top right).

Figure 2: Severely involved skin overlying
both ala is excised while less affected skin
overlying the nasal tip and dorsum is
incised at their junction and elevated as
thin, peripherally-based skin flaps (top).
All exposed rhinophymatous tissue is
excised en bloc, exposing the underlying
paired upper and lower lateral cartilages
(bottom). Interdomal and intradomal
sutures restore tip projection and shape.
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lower lateral cartilages (Figure 2, bottom). Interdomal and intradomal
sutures were used to restore tip projection and shape. Using a
postauricular approach, a small strip of conchal cartilage was secured
for use as an alar batten graft to restore right external valve architecture
(Figure 3, right). Excess central skin at the distal portion of each skin
flap was marked and excised, and the skin flaps were then secured with
full-thickness quilting sutures through all nasal layers (Figure 3).
Postauricular skin was used for full-thickness skin graft coverage of
each ala and bolstered in place with similar quilting sutures (Figure 3,
bottom left). Postoperative results are shown 1 year after surgery (Fig-
ure 4).

Discussion
The etiology and natural progression of severe rhinophyma is poorly

understood. While surgery is helpful and strategies for operative
debulking are varied, conventional techniques have failed to fundamen-
tally evolve and often produce unsatisfactory results. We utilized a novel
operative approach rooted in an appreciation of nasal aesthetic subunits
that provides several advantages. First, operative incisions are anatomic
with less conspicuous scarring. Peripherally based skin flaps parallel
the nose’s peripheral-to-central perfusion and allow removal of the most
severely involved central skin at final flap inset. Second, this technique
provides excellent exposure for enbloc resection of all rhinophymatous
tissue while allowing manipulation of the underlying cartilage frame-
work. Cartilage grafts that improve shape, increase nasal support, and
correct airflow obstruction are strategically placed below perfused skin
flaps, improving graft vascularity and survival. Finally, this technique
works even for those patients who have had prior debulking and skin
grafting procedures (see case example). Though raising prior skin grafts
as flaps might seem precarious, several factors promote flap survival:
Favorable width-to-length ratio for each random flap, excision of the
least perfused distal (central) skin at final flap inset, and full-thickness
quilting sutures that secure skin flaps to underlying periosteum/peri-
chondrium. Because of these strategic advantages, we advocate a novel,
subunit-based approach for management of severe, progressive, and
recalcitrant rhinophyma.

Summary
Severe rhinophyma disfigures the nose and can lead to visual and/

or nasal airway obstruction. Despite several techniques for operative
debulking, conventional excision (with or without skin grafting) gener-
ally fails to produce satisfactory results. Here, we describe several ad-
vantages of a subunit-based approach for management of severe, recal-
citrant rhinophyma.

Level of Evidence: V

Figure 3: An alar batten graft (indicated by blue shadow, bottom right)
restores right external valve architecture (top right). Excess central skin
at the distal portion of each skin flap is excised and skin flaps are secured
with full-thickness quilting sutures through all nasal layers. Full-
thickness skin grafts cover each ala and are bolstered with similar
quilting sutures (bottom left).

Figure 4: Postoperative results one year after operation. Note improved
contour, preserved external valve, and tolerable scarring.

A Subunit Approach for Management of Severe Rhinophyma (continued from previous page)
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Introduction
The most complex structure a human brain tries to understand is

the brain itself. Like any other tissue, the total mass of the brain can be
accounted for in two mutually exclusive compartments: the total mass
of all the cells and the total mass of all extracellular materials.1 An adult
human brain has 1011 neurons and 1012 glial cells, with 1015 synaptic
connections, giving an average total mass of 1,500 gm and an average
volume of 1,200 ml. The adult brain is in a state of dynamic equilib-
rium, with no net gain or loss of mass or volume. However, the devel-
oping brain both prenatally and during infancy is far from equilibrium.
Specifically, brain mass and volume increase at a very rapid rate during
development and this drives the development of the cranium. The cra-
nium is also a mutually exclusive binary construct with a high elastic
modulus found in bone and a much lower elastic modulus in all non-
bone such as sutures. The rate of cranial development closely matches
brain development, with a post-natal peak rate near 20 mL/day during
the first month of life. This rapid rate of brain growth exerts tensile
strain across the suture and induces bone growth. Such tensile strain is
necessary for cranial growth. Based on finite element analysis (FEA)of
clinical materials, 40 kPa of tensile strain perpendicular to the long axis
of the suture is sufficient to induce bone growth, but this osteogenesis
ceases at low tensile strain near or below 9 kPa.2  Any event that re-
duces the tensile stress across the sutures will disturb the development
of the cranium as illustrated in Figures 1 and 2.

Microcephaly due to fetal brain disruption has been well docu-
mented.  One cause of microcephaly is in utero infections ranging from
eukaryotic parasites such as Toxoplasma gondii to viruses like cytome-
galovirus and Herpes simplex (TORCH infections).  Opinions regard-
ing the origin of the microcephaly associated with these infections vary.
Zhao and colleagues suggest that inflammation and hypoxic ischemia
play a major role in the resulting phenotype.  Activation of the fetal
inflammatory response syndrome both disrupts progression of prenatal
brain development and causes injury to already existing structure.3  Some
have even suggested that the brain and cranial malformations are simi-
lar enough that Zika virus (ZIKV) should be considered a TORCH patho-
gen. [4]  ZIKV, a relative of the viral pathogens that cause Yellow Fever
and Dengue Fever, has infected 19,777 individuals in the United States
and its territories as of September 21, 2016. From recently released
Center for Disease Control and Prevention (CDCP) data, the weekly
incidence of Zika-positive pregnancies has exceeded 200 for the first
time since June, 2016. This RNA virus of the Flaviviral Family has a
great propensity to seek out the central nervous system and gain access
into its cells. Once inside a cell, the virus hijacks the machinery neces-
sary for macromolecular synthesis and energy production, causing the
host cell to first undergo autophagy followed by apoptosis. As new vi-
ral particles are released, the loss of progenitor cells results in signifi-
cant reduction of the total cell mass.  The newly released viruses infect
other progenitors, and the cycle repeats again and again resulting in
severe decrease in brain mass and volume, and thus the cranial size,
producing the now all too familiar ZIKV-induced microcephaly.

This article examines in detail the neurotropism exhibited by the
ZIKV, the effect of compensated and uncompensated cell loss, the per-
tinent glycobiology of how the virus attaches to the matrix and the mem-
brane structures of the neural progenitor cells, and how they kill these
cells. The fetal immune capability is reviewed and, more importantly,
the inevitable physical, biomechanical consequences of the loss of cell
mass on the morphogenesis of the cranium. Lastly, we review the clini-
cal implications of lessons learned from the perspective of Craniofacial
Surgeons.

The Cause of Microcephaly
The growth of the brain, and thus the

growth of the cranium, like most, if not all
parts of the body, follows the canonical
sigmoid curve described by the logistic equation:  where Mt is the mass
at time t, Mmax is the maximum stable mass (also known as the carry-
ing capacity), e is the natural log base (approximately 2.71828), c is the
coefficient of growth, and t is time, with M0 as the initial mass at time 0.
Figure 3 shows a typical growth chart for head circumference. It is es-
sentially the right half of the logistic growth curve, passing the inflec-
tion point.

Figure 1. An idealized cranium as a pressure vessel with intracranial
pressure exerting tensile strain across the cranial suture and the cranial
bone

Figure 2. The same idealized cranium with fetal brain disruption se-
quence (FBDS) resulting in deflation and loss of the cranial wall tensile
stress.

(continued on next page)
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Figure 3: Normal growth curve for head circumference

Using Wolfram Alpha (Champaign, IL), a normal logistic growth
curve was constructed simulating normal brain and cranial develop-
ment.  Two clinical scenarios were tested: 1. A reduction of the initial
mass, M0, and 2. A reduction of the maximum carrying capacity, Mmax.
Figure 4 below shows the results of the simulation with Y-axis repre-
senting brain mass, Mt (and thus equivalent to cranial size), and the X-
axis representing time, t.

Figure 4: The effects of changes in brain mass on cranial growth.

The implication of this mathematical simulation is that fetal ZIKV
infection causes uncompensated loss in brain mass, as depicted in Fig-
ure 4-C. The target area of ZIKV invasion is likely the subventricular
zone, SVC, where many different types of neural progenitor cells are
located. The magnitude and distribution of this infection causes wide-
spread autophagy and apoptosis from which the developing brain can-
not compensate. Not only is there reduction in the rate of expansion,
available evidence points to actual loss of volume, or deflation, result-
ing in overriding of the cranial sutures (Figures 2 and 5).

One key characteristic of ZIKV is the ability to vertically transmit
to the fetus; the earlier the infection occurs, the greater the effect on
fetal brain development. Early during pregnancy, trophoblasts are rap-
idly proliferating and their morphology and signaling response to in-
fection appears to be different, specifically with the expression of
interferons.  Additionally, concomitant infections such as HSV-2 may
play a role in increasing the susceptibility of trophoblasts through in-
creased expression of phosphatidylserine receptor proteins like TAM
(Tyro, Axl, Mer).5  Using the epitope database, penta- and hexa-pep-
tides were analyzed for peptide shared between ZIKV and those associ-
ated with microcephaly.  Twenty-six shared hexapeptides were found
and of those, 8 are proteins shown to be associated with microcephaly.6

These shared proteins are likely, in part, what contribute to the neuro-
tropic effects of ZIKV and the combined effects on both the placenta
and neuronal development subsequently lead to the phenotype which
we now associate with ZIKV infection during early fetal development.
The next section will focus on this neurotropism.

Neurotropism
How does ZIKV navigate through the body and invade the neural

progenitor cells in the developing brain? Obviously, the Aedes aegypti
mosquitos cannot bite the fetus directly. Thus, ZIKV must be able to
cross the placenta to enter the fetal circulation after infecting the mother
and it must cross the blood brain barrier to enter the fetal brain. Using
real-time Polymerase Chain Reaction (RT-PCR), immunohistochemis-
try, and serological assays, the presence of ZIKV have been confirmed
in placenta, fetal brain, and amniotic fluids.7  How the virus crosses
these barriers remains unclear. The virus appears to damage the
maternofetal placental barrier, resulting in a chronic placentitis with
villous hyperplasia similar to that of TORCH infections. Of particular
interest is the finding of viral proteins within Hofbauer cells, macroph-
ages of the placenta, thought to be the main mechanism of prevention
of vertical transmission of pathogens from mother to infant.  Once the
villous architecture is damaged, these macrophages may have easier
migratory access to fetal vasculature.8

Since the early days of its discovery, ZIKV has demonstrated a
marked neurotropism. Neuronal degeneration and inflammatory changes
are frequently detected in brains of ZIKV infected mice.9  With the more
recent correlation with birth defects, many investigators have reported
ZIKV infectivity and effects on developing neurons. Hughes et al showed
ZIKV infects undifferentiated neuroblastoma cells at a higher rate than
mature, differentiated cell lines. In the affected cell lines, ZIKV induced
significant disruptions in neuronal proliferation, cell structure, and cell
cycle signaling. These detrimental changes occurred at a relatively low

Zika Virus-Induced Skull Deformity (continued from previous page)
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viral load, which likely implies that by the time a pregnant women be-
comes symptomatic, the infection has already affected fetal neurons.10

The mechanisms through which ZIKV binds to and enters cells of
the developing CNS is now being elucidated. Viral entry into cells is a
multi-faceted process, often using the sugar moiety protruding from its
icosahedron envelope to bind host cell surface lectins. Some receptors
expressed on neural stem cells have particular importance. A member
of the receptor tyrosine kinase family, AXL, has emerged as the most
studied, and at this point, most important membrane receptor involved
in ZIKV entry into neural cells. Other receptors are classified as carbo-
hydrate-binding proteins, or lectins, such as dendritic cell-specific in-
tercellular adhesion molecule-3 grabbing nonintegrin (DC-SIGN or
CD209). TYRO3 and TIM-1 are also involved, but likely to a lesser
extent. AXL is a phosphatidylserine tyrosine kinase receptor that trans-
duces signals from the extracellular matrix into the cytoplasm by bind-
ing to the vitamin K-dependent protein growth arrest-specific 6 (Gas6)
gene. [11]   AXL has recently been shown to block ZIKV entry into
endothelial cells while not affecting ZIKV binding to these cells, sug-
gesting that it may act as a late-stage entry factor.12

Receptors which facilitate ZIKV entry are expressed in numerous
cell lines both inside and outside the CNS. In June 2015, just before the
world was alerted to a possible link between ZIKV and microcephaly,
Hamel et al studied the importance of human skin in the entry of ZIKV
into the body. Levels of expression of AXL, DC-SIGN, TYRO3, and to
a lesser extent TIM-1, on dermal fibroblasts, epidermal keratinocytes,
and immature dendritic cells were strongly correlated with cellular ZIKV
infection. These findings suggested the importance of AXL, DC-SIGN,
and TYRO3 in ZIKV entry; these findings provided the basis for future
studies of ZIKV membrane receptors in the CNS.13

Subsequent studies have emphasized the importance of AXL in
neural cell lines and shown DC-SIGN and TYRO-3 to be less important
in the CNS.14,15 Importantly, several neural progenitor cell types have
been shown to express high levels of AXL. Radial glia cells (RGCs),
which serve as progenitor cells for neurons, astrocytes, and oligoden-
drocytes, exhibit high levels of AXL.15  Of the RGCs, those in the outer
subventricular zone (oRGCs) demonstrate the highest levels of AXL.[14]
Importantly, oRGCs are the predominant neural stem cell population in
the developing primate and human cortex during mid-gestation,[16, 17]
and these cells have also been linked to neural developmental and evo-
lutionary cortical expansion.18,19  Zika virus entry into and eventual de-
struction of these cells likely leads to decreased cortical volume as il-
lustrated in the uncompensated cell loss (Figure 4-C) and subsequent
microcephaly. Kumar and colleagues identified sequence homology
between retinoic acid response element (RARE) sequences, and the
ZIKV genome.  ZIKV-associated microcephaly bears many similarities
associated with retinoic acid embryopathy.   ZIKV may utilize this ho-
mology with the RARE sequence to disrupt neural axis determination,
positioning of neural segments, and neural tube formation.20

Viral proteins have been detected diffusely in glial cells, as well as
endothelial cells, in the fetal and neonatal brain. Microcalcifications
and extensive inflammatory changes occur mainly in white matter.8

Multiple studies have demonstrated that despite high levels of envelope
protein found by RT-PCR in brain tissue of microcephalic neonates, the
protein was not simultaneously observed in other organs such as the

liver, kidney, and spleen, further emphasizing the marked neurotropism
of ZIKV. Subsequent embryopathy is also limited to the central nervous
system as well.8, 20

Immune response to Zika virus
Innate Immunity:

Both innate and adaptive immunity defend against ZIKV infection.
ZIKV can target the skin by infecting keratinocytes and dermal fibro-
blasts, triggering the innate immunity through upregulation of pattern
recognition receptors (PRRs). PRRs are expressed by cells of innate
immunity such as PMNs (Polymorph-nuclear cells) and monocytes
(Macrophages and Dendritic cells). Several reports have shown the ex-
pression of PRRs by other cell types such as epithelial and dermal cells.
PRRs can be divided into two major groups: signaling and endocytic.
The major signaling PRRs include the large families of membrane-bound
Toll-like receptors (TLRs) and cytoplasmic nucleotide-binding oligo-
merization domain-like receptors (NLRs). The endocytic PRRs help the
attachment, engulfment, and destruction of microorganisms by phago-
cytes, without relying an intracellular signaling. TLRs initiate intracel-
lular signaling cascades, activating transcription factors, mobilizing and
recruiting neutrophils through chemokines IL-8 and MIP-3 (Macroph-
age Inflammatory Protein). The mosquito bite sites show increased neu-
trophil-attracting chemokines (CXCL1, CXCL2, CXCL3, and CXCL5)
and the cytokines (IL-1â, IL-6).  Importantly, the benchmark of innate
immune response to ZIKV infection is the production and expression
of interferons type I and II (IFN I and IFN II). Both play a significant
role in containment and controlling the ZIKV infection by killing the
virus and blocking its replication. IFNs make cells produce large amounts
of protein kinase R (PKR) which phosphorylates transcription factor
E47 like factor-2 (ELF-2), ultimately reduces/inhibits protein synthesis
within the cell, destroying both the virus and infected host cells. In ad-
dition, interferons promote apoptosis of infected cells by enhancing P53
activity. Further, IFNs stimulated genes (ISGs) affect the viral replica-
tion negatively by targeting host ribosomes for protein synthesis, and
translation.  Most importantly, Flaviviruses (ZIKV, DNEV and West
Nile Viruses, etc.) tend to target monocytes (both dendritic cells, as major
antigen presenting cells, and macrophages) effectively causing produc-
tion of pro-inflammatory cytokines (IL-6, IFNs and TNF etc.), result-
ing in the elevation of inflammatory chemokines producing the recog-
nized clinical symptoms of monocytosis and fever.13, 21-27

Adaptive Immunity
Adaptive immune responses, including B and T cell functions, are

important in containing viral infections, including ZIKV infection. Im-
munoglobulins G and M (IgG/IgM) provide only partial protection
against ZIKV infection. Some studies have indicated that prior expo-
sure to other members of flaviviridae family (Yellow Fever virus or
DENV) may reduce the severity of the infection with ZIKV. T cells
assist B cells in producing Igs (T helper cells) and release of cytokines:
Th1 (IL-2), Th2 (IL-4/IL-13) and Th17 (IL-17). Neither innate immu-
nity nor adaptive immunity by themselves can limit the ZIKV adequately.
Thus, an orchestrated response including both natural and acquired
immunity along with other protective measures is required.26-28

Zika Virus-Induced Skull Deformity (continued from previous page)

(continued on next page)
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Fetal immunity in Zika Virus Infection
One of the main potential obstacles in combatting the ZIKV is re-

lated to fetal immunity. ZIKV can pass through the placenta and infect
the fetus during pregnancy. Placental tissue, along with several other
tissues such as brain, eyes and testes, are “immune privileged,” mean-
ing that these sites are sequestered from immune and inflammatory re-
sponses.  This viral crossover to fetus and lack of effective anti-viral
immunity, along with an inadequate level of major protective antibod-
ies, are potentially the main reasons for fetal neural damage and all
subsequent complications during pregnancy.29

Clinical implications
What can craniofacial surgeons learn from Zika virus infection in-

duced microcephaly? The most obvious is the confirmation that the brain
dictates cranial growth in that there is no “pre-programmed” blueprint
of how large and what shape the cranium should be, as postulated in the
Functional Matrix hypothesis. If the brain does not grow, neither will
the cranium (Figure 5). The first inference from this finding, is that
cranial growth is adaptive, conforming to the shape and volume de-
mands imposed on it. The second inference is, therefore, that should the
cranial deformity be due to reductive type brain deformity, expanding
the cranium does not necessarily, and most likely will not, improve brain
growth. In expansive-type brain deformities, such as hydrocephalus,
the expansion of the cranium should be able to meet the volume de-
mand if it occurs before the normal closure of the sutures because su-
tures will grow when stretched. This realization must be considered
when a craniofacial surgeon is consulted to evaluate an infant with an
abnormal cranium.30 The volume normalization of a small cranium by
expansion and reshaping to improve development and thus function of
the brain, will work if, and only if, that cranial deformity is not an adap-
tive local or regional response dictated by a an abnormally developing
brain. It is certainly possible that some cranial deformities, such as sag-
ittal synostosis for example, may initially be dictated by the brain (and
thus adaptive), but as development continues, starts to impose constraints
(becomes non-adaptive), in which case, cranial vault expansion may
correct the problem. To date however, the differentiation of these two
conditions, is not easy and our understanding of cranio-cerebral dispro-
portion is imperfect at best.

Conclusions
The severe reduction of cranial size with disruption of normal

neurogenesis by Zika virus infection adds to the observation from the
TORCH-related fetal brain disruption sequence and proves beyond a
shadow of doubt that cranial growth is driven from brain growth: there
is no increase in cranial volume without a driving increase in brain vol-
ume. As of the writing of this article, no surgeon has attempted to cor-
rect microcephaly due to Zika virus infection by cranial vault expan-
sion because surgery cannot improve brain function. The clinical sce-
nario of ZIKV-focuses our attention on the role of the suture in brain
development and function. There is a need to differentiate primary su-
tural failure from secondary, passive, suture failure due to lack of ten-
sile stress to stimulate the sutural growth. More importantly, while it is
not difficult to diagnose Zika virus induced cranial deformity as sec-
ondary to abnormal brain development, differentiating passive suture

failure from primary, active, suture failure, when evaluating less severe
cranial deformities with concurrent single suture closures continues to
be very difficult. It is possible, at least in theory, that some unilateral
coronal, metopic, or sagittal synostoses are also driven by the brain at a
local, regional level.

The key points of this article are summarized below:
1. Brain development drives development of the cranium.
2. Any event that reduces the rate of brain expansion will reduce

cranial wall tensile strain.
3. Any reduction in cranial wall tensile strain will reduce the rate of

cranial growth.
4. If reduction in bone formation matches the reduction in brain growth,

cranial sutures will remain open.

Zika Virus-Induced Skull Deformity (continued from previous page)

Figure 5-A. This is a photograph of one of 45 Bra-
zilian infants with confirmed Zika virus infection
showing the typical fetal brain disruption sequence
with reduced calvarial size and overriding cranial
bones. (from http://recombinomics.co/topic/2161-
visualization-of-zika-brain-abnormalities-radiol-
ogy/?page=2)

(continued on next page)

Figure 5-B. The CT scan of a baby who tested positive for Zika
virus infection, showing fetal brain disruption sequence with
microcephaly, overriding cranial bones, but with patent cranial
sutures.
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5. Sutures may, therefore, remain open even if the rate of brain
expansion is reduced.

6. Should the expansion rate be negative, such as in a deflation of
brain volume, cranial bones may override each other, or fuse.

7. Sutural fusion is either primary (intrinsic) or secondary (extrinsic).
8. Secondary craniosynostosis should be divided into intracranial (due

to the brain) and extracranial (due to physical constraints) causes.
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Pre-Symposium Panel on Mandible Fractures
by Tom Sampson, MD and Devra Becker, MD

Dr. Devra Becker and I were charged with investigating the evi-
dence supporting the treatment of mandible fractures. On the surface,
this task seems straightforward; however, we were impressed with the
lack of quality studies to support the treatment algorithms drilled into
us during residency.

Dr. Becker began her presentation detailing evidence for the use of
arch bars versus manual reduction of fractures. While most of us have
“learned” the importance of using arch bars to maintain reduction, she
presented studies showing equivalent outcomes when using manual re-
duction and soft diet alone.

She then reviewed the evidence for fracture fixation and demon-
strated the evolution of Ed Ellis’ work during the 90s. AO principles
were contrasted with non-rigid fixation of various types for mandible
fractures. In summary, there is no high-level evidence supporting the
use of rigid versus non-rigid fracture fixation.

Dr. Becker demonstrated several cases showing pre-morbid occlu-
sion and how this vital piece of information is typically not provided by

the patient. Our preconceived notions of an ideal occlusion may be cloud-
ing our treatment of these fractures and leading us to seek a surgical
goal that is not attainable.

I then explored the use of antibiotics in mandible fractures. Several
studies were reviewed looking at various regimens and the only evi-
dence-based regimens support the use of a single preoperative dose or
24 hours of perioperative antibiotics. There is no advantage to using
extended antibiotic coverage. There were multiple studies that assessed
practice patterns and found that the majority of surgeons use extended
regimens despite the lack of supporting evidence.

Surgical approaches were then detailed. No evidence exists to sup-
port an intraoral versus extraoral approach. The approach that leads to a
surgeon’s best outcome should guide the decision.

This presentation demonstrated how limited the high-level evidence
is to support the clinical treatment algorithms we use for mandible frac-
tures.  Multicenter outcomes studies with adequate power are required
to adequately answers these questions.


