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Nearly every working day at 
least one patient tells me 
an anecdote gleaned from 

social media, the popular press or 
a blog.  Most of these are interesting, some are 

useful and many are completely without scientific 

basis.  In the past week, patients have commented 

about new hypertension guidelines (Twitter); that 

I need to work smarter and not harder to avoid 

burnout which can adversely affect the care I deliver 

(NBC online news feed); and about ‘legion dangers 

of childhood vaccines’ (Facebook group).  How are 

we to respond to these ‘pearls of wisdom’ from 

our patients? I thought it might be helpful to pass 

on some tips on communication with patients who 

need to be convinced to accept vaccines, based on a 

literature review I recently completed.

#1: People often use mental shortcuts when 

making decisions.  We are constantly bombarded 

with data to which we often need to respond.  While 

physicians have been trained to analyze facts, 

synthesize information and challenge our biases in 

order to make a decision, evidence-based decisions 

(although we do not always heed this process) 

are not easy or intuitive for many.  Those who feel 

pressured to make a choice may decide based on 

the information that they recall most readily (termed 

availability bias). We also have the tendency to 

defend our ‘knowledge’ and beliefs, even in the 

face of overwhelming facts to the contrary (termed 

confirmation bias).  We are more likely to affect 

change if we understand these heuristics.

#2: Recognize your patient’s goals and/or 

motivations.  A mother who wants to protect her child 

and who expresses concerns about vaccine safety 

may be more likely to accept an immunization if 

she understands the risk the disease poses and that 

you have vaccinated your children rather than by a 

review of the safety record of the vaccine.  Common 

patient motivators may include a desire to protect 

their family members, contribution to community 
health and preserving (or recovering) their own 
wellness.  Trust that you are equally interested in 
the patient’s motivation is essential.  Unfortunately, 
persons with concrete conspiracy theories or ardent 
anti-science beliefs are unlikely to respond to our 
efforts to convince them to change.  Spending time in 
debate is likely not an effective use of our limited time 
resources; although some may find it entertaining.

#3: Learning style matters:  Medicine is grounded 
on making medical diagnoses; but the concept of 
‘diagnosis’ as it applies to how our patients learn and 
how they are likely to respond to our communication 
is not as familiar to many clinicians. In addition to 
understanding motivation, ascertaining how our 
patients learn may provide additional opportunities to 
improve their health.

#4:  Humans are social creatures; with a 
tendency to ‘run with the crowd.’  Many of our 
patients will tend to make decisions in the context 
of what they see as the ‘norm’ in their environment. 
Knowing your patients’ ‘milieu’ (can refer to 
neighborhood, information source, family beliefs, or 
other contextual factors for specific individuals) can 
help you to approach your patients with the greatest 
likelihood of successful change.

#5: Delivery is critical. How we communicate 
with our patients about science may be as important 
as what we say.  Irrespective of learning style, 
attacking a patient’s questions or views with 
disbelief, scoffing comments or frank dismissal 
is likely to make the patient’s expressed opinions 
more entrenched and less likely to be swayed to 
the goal you are trying to reach.

Teaching and encouraging patients and 
families requires a firm recommendation, 
knowledge of the facts and appreciation of their 
motivations; but, above all, we must communicate 
that we respect our patients as we expect them 
to respect us – especially when dealing with 
scientific resistance or hesitancy.  
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Abstract

A serious medical illness or 
severe injury may leave an 
individual unable to make 

medical decisions for themselves. 
Advanced care planning (ACP) involves learning 
about the types of health care decisions that might 
need to be made, considering these decisions 
ahead of time, and letting others know about these 
preferences often in the form of an advance directive. 
We conducted a survey about advance care planning 
among 20 hospice patients and assessed if they had 
an ACP, and if so, determined who had initiated the 
conversation and the context during which the ACP 
discussion was initiated. Our study revealed that 
a fourth of the survey participants did not have an 
ACP. Furthermore, only 3% of the participants had 
completed an ACP during their routine health care 
visit with only 26% reporting that their physician 
initiated the ACP conversation. Our study highlights 

the need for physician discussion of ACP during 
routine health care visits in order to help patients 
make informed health care choices for themselves. 

Introduction
A diagnosis of a terminal medical illness or 

severe injury could place an individual in a situation 
where they are unable to make medical decisions 
for themselves. Advanced care planning (ACP) 
involves learning about the types of health care 
decisions that might need to be made, considering 
these decisions ahead of time, and letting others 
know about these preferences often in the form 
of an advance directive.1 ACP entails an organized 
series of questions that allow the patients and their 
families to learn about the types of decisions that 
might need to be made at the end of life. Such 
decisions may include – appointing a surrogate 
decision maker, designating a code status, 
elaborating on individual preferences regarding 
artificial nutrition and hydration, use of antibiotics, 
dialysis as well as other comfort measures. 
Considering these decisions ahead of time and 
letting others know about these preferences in 
the form of an advance directive can effectively 
extend patient autonomy especially if the patient 
loses decision-making capacity, and alleviate 
stress on next of kin. 

Some patients may require discussion 
regarding advance care planning multiple 
times during their care, especially if there is 
progression of disease or change in prognosis.

These decisions optimally need to be made before 
a diagnosis of a terminal illness or hospitalization 
and family members and the health care providers 
need to be aware of these preferences. However, 
patients often times do not make important end 
of life medical decisions until they are debilitated 
by their illness or medical condition. There are 
several potential causes for this observation 
including stigma surrounding ACP discussions 
and the inaccurate perception that only patients 
with life limiting illnesses should have an ACP in 
place. Provider discomfort or unfamiliarity with 
discussing end of life care could also contribute 
to the underutilization of ACP. Implementing ACP 
discussions should be a priority for health care 
providers as the impact of ACP on increasing the 
quality of end of life care has been well established 
within the medical literature.2 Furthermore, 
having an ACP improves the patients’ satisfaction 
with end of life care, which reduces stress, 
anxiety, and depression in surviving relatives.3

Patients on hospice have a diagnosed medical 
illness with a prognosis of six months (180 days) 
or less. Recent national studies indicate that the 
average time patients receive hospice care is 
only 72 days.4 Ideally, ACP discussion needs to 
happen well before a patient is placed on hospice 
care. Yet, a large proportion of patients on hospice 
do not have an ACP.5 Greater access to ACP has 
been called for by Centers of Disease Control and 
Prevention and has been identified as a public 

Advanced care planning (ACP) 
involves learning about the types 
of health care decisions that might 
need to be made, considering 
these decisions ahead of time, and 
letting others know about these 
preferences often in the form of an 
advance directive.1 
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health issue.6 We sought to assess the utilization 
of ACP among patients in a hospice program in 
the Central Arkansas region. 

Methods
We conducted a survey that sought to 

assess the use of advance care planning among 
20 hospice patients during routine recertification 
visits. The survey was administered sequentially 
to hospice patients during their recertification 
visits. Informed consent was obtained either 
from the patient or their care givers prior to 
completion of the survey. The responses were 
obtained directly from the patients, patients’ 
family members, or patients’ caregivers 
that have regularly participated in the care 
of the patient. Patients who were unable to 
participate in the survey either due to inability 
to communicate, read/understand the questions 
or did not have a caregiver present who was 
able to answer the questions on the patients’ 
behalf, were excluded from the survey. For those 
patients who reported that they did not have 
an ACP in place, a standardized ACP document 
was provided and instructions were given. The 
study design and protocol was submitted to 
the University of Arkansas for Medical Sciences 
Institutional Review Board as well as Baptist 
Health Institutional Review Board and an 
exemption was obtained.

Results
The age range of the 20 patients who 

completed the survey were 49 to 94 years of age. 
Seventy-five percent of the respondents were 
female, and 25% were males. Ninety percent of 
the patients identified as white or Caucasian. Of 
those surveyed, 10% did not have a high school 
diploma, 45% had a high school diploma, and 
30% reported having some college while only 
15% reported that they had an undergraduate 
college degree. Twenty-five percent of the 
respondents did not have any form of ACP. Of 
those who had an ACP, 7% had it for less than a 
year, 20% had it in place for one to three years and 
73% reported having completed an ACP for three 
or more years. Of those patients who have an 
ACP, only 3% had ACP completed during routine 
health care visit, 33% following a hospitalization, 
and 60% during other situations (estate planning, 
attorney recommendation, following counseling 
from spouse or a family member). Overall, 60% 

of respondents reported that their physician 
discussed ACP to some extent with them, though, 
only 26% stated that their physician initiated the 
ACP conversation. 

Discussion 
Our study showed that a fourth of the survey 

participants did not have an ACP. Twenty-six 
percent of patients stated that their physician 
initiated the ACP conversation and only 3% of 
the hospice patients had ACP completed during a 
routine health care visit. The majority of patients 
who had an ACP, had it completed following a 
hospitalization or following the diagnosis of a 
terminal illness. The findings highlight the need 
for physician discussion of ACP during routine 
health care visits. 

Advance care planning begins with 
exploring patient preferences regarding health 
care decisions based on individual goals and 
values during a routine health care visit. Regular 
reevaluation of the ACP during follow up visits 
is essential, especially if there is progression 
of disease or change in prognosis. There are 
several barriers for not completing ACP during 
routine health care visits, including a lack of time 
and physician  discomfort with facilitating these 
discussions during routine well check-ups. Indeed, 
Medicare has recognized the need for more ACP 
discussions to take place in the setting of clinical 
practice and has started reimbursing physicians 
and other qualified providers for advance care 
planning since January 2016.7 Medicare now 
provides coverage for ACP discussions under Part 
B service or as a component of a beneficiary’s 
annual wellness visit.7 There is no limit to the 
number of times that ACP may be discussed and 
subsequently billed. Hence, physicians now have 
a financial incentive to incorporate ACP into their 
routine care.  

There is a lack of formal education regarding 
ACP discussion among health care providers. 
Actor simulation models have been incorporated 
into medical education curriculum in order to 
adequately train health care providers on ACP 
discussions.8 

While the results from the present study 
are limited due to a small convenient sample, 
it highlights the lack of ACP even in patients 
with advanced illness on hospice. Medicare 
reimbursement for ACP discussion along with 
increased health care provider awareness and 

education may ensure completion of ACP during 
a routine health care visit. 
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Abstract

Priapism can be an initial presenting 
feature of Chronic Myeloid 
Leukemia (CML). We report a case of 

a 26-year-old male presenting to the emergency 
room with priapism for around 4 hours duration 
and blood work showing hyperleukocytosis. He 
underwent local urological treatment without 
improvement. The resolution of priapism was 
achieved by therapeutic leukapheresis, and 
hydroxyurea. Subsequently, he was diagnosed 
with CML and was started on Dasatinib. Authors 
are suggesting clinicians to be vigilant about rare 
presentation of CML as priapism and the need for 
multimodality treatment approach. 

Key words
CML, Hyperleukocytosis, Leukapheresis, 
Priapism, Dasatinib

Introduction 
Chronic myeloid leukemia (CML) is a 

myeloproliferative neoplasm. The characteristic 
underlying abnormality is fusion of two genes: BCR 
(22) and ABL1 (9) from reciprocal translocation 
between chromosome 9 and 22, t (9; 22) (q34; 
q11) resulting in abnormal chromosome 22 
called Philadelphia chromosome (Ph) harboring 
the abnormal fusion gene BCR-ABL1. This 
translocation produces an abnormal fusion 
protein BCR-ABL1 (210kD oncoprotein- p210BCR-

ABL1) that has enzymatic domain with tyrosine 
kinase (TK) activity, which is constitutively active 
due to BCR gene. This abnormal TK activity leads 
to uncontrolled production and proliferation of 
mature granulocytes mainly neutrophils that leads 
to different phases of the disease such as chronic 
phase (CP), accelerated phase (AP) or blast crisis 
phase (BC). CML accounts for total of 15-20% 
of leukemia in adults with annual incidence of 

1-2/100,000 with male predominance (1.4:1).1  
There may be rare associated autosomal 
dominant familial predisposition. 

Most of the CML patients present in chronic 
phase where disease is asymptomatic and presents 
with leukocytosis on blood work and splenomegaly 
on physical examination. The most common 
presenting symptoms for CML includes fatigue, 
malaise, weight loss, night sweats, abdominal 
fullness, bleeding, abdominal pain, and discomfort. 
In around 12% CML patients, hyperleukocytosis 
(WBC >100 × 109/L) may lead to leukostasis 
symptoms including shortness of breath, chest 
pain, headaches, confusion, cranial nerve palsy, 
retinal hemorrhage, myocardial ischemia, and 
priapism.2 The peripheral blood and bone marrow 
(BM) examination are diagnostic in CML. 

Priapism is a medical and surgical emergency 
that is characterized by prolonged and painful 
erection of the penis unassociated with sexual 
arousal or desire. It is a rare presentation with 1.5 
/100, 000 person per year incidence.3 Priapism 
can be associated with many causes including 
hematological and non-hematological etiology. 
The hematological diseases reported to present 
with priapism include CML, Sickle cell disease, 
Polycythemia Vera, Multiple myeloma, and some 
hypercoagulable states. The pathophysiology 
of priapism is hyperviscosity, venous stasis and 
venous obstruction from thrombi and microthrombi 
with increased production of cytokines and 
adhesion molecules leading to endothelial cell 
activation and sequestration.4,5 Even though CML 
alone represents 50% of all cases of leukemia 
related priapism, only 1-2% of patients with 
CML have priapism as initial presentation of their 
disease. If untreated within 24-48 hours, priapism 
can cause irreversible damage with fibrosis 
leading to erectile dysfunction or future episodes 
of priapism. 

We report a case of a young male who 
presented with priapism of around 4-hour 
duration and found to have CML. 

Case presentation 
Twenty-six-year-old African-American male 

came to the emergency room with concern of pain 
in his scrotum with persistent erection and pressure 
for a duration of 4 hours. His vital signs showed 
blood pressure of 151/80 mmHg, Heart rate 97/
min, Temperature 98.5 F, Oxygen saturation 99% on 
room air. His examination for all the systems were 
within normal limit except for the genitourinary 
system showing an evidence of erected penis with 
discomfort to palpation. His blood work showed 
white blood cell count (WBC) 410 × 109/L (Normal 
range (N)= 3.6-9.5 × 109/L), Hemoglobin (Hb) 9.8 
g/dl (N=13.0-17.0 g/dl), Hematocrit (HCT) 29.0 % 
(N 40-50%), Platelets (PLT) 136× 109/L (N=150-
450× 109/L), Absolute neutrophil count 199 × 
109/L (N =1.4-6.0 × 109/L), differential showing 
blast of 3% (N <2%), promyelocyte 2% (N <2%), 
myelocyte 25%, metamyelocytes 15%, INR 1.3 (N 
<4), Prothrombin time (PT) 16.2 seconds (N= 12.0-
14.7 Seconds), Activated partial thromboplastin 
time (PTT) 43.2 seconds (N= 23.0-36.9 Seconds), 
LDH 1081 IU/L(N=100-248 IU/L), relatively  normal 
renal chemistry and liver function panel. Peripheral 
blood smear showed leukocytosis with left shifted 
granulocytes, blasts < 5%, and scattered nucleated 
RBC.  He was seen in emergency room by Urology 
and corpora cavernosa blood was obtained with 
venous blood gas analysis showing PH of 6.8, PCO2 
of 150, FIO2 of 21 with COHb of 0.6 and O2Hb of 
12.3 suggesting ischemia. He underwent corpora 
cavernosa irrigation with phenylephrine and normal 
saline followed by admission to inpatient hematology 
service to evaluate for the hyperleukocytosis. The 
priapism pain was resolved with the irrigation 
but the erection persisted which required further 
treatment. He denied headaches, blurring of vision, 
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chest pain or shortness of breath. He did not use 
sildenafil or any other medications. Patient was 
suspected to have hyperleukocytosis from possible 
CML due to such dramatic presentation. He was 
started on hydration, allopurinol, hydroxyurea, 
and pain medications. His abdominal ultrasound 
showed splenomegaly. He underwent one session 
of leukapheresis with improvement in his symptoms 
and reduction of WBC count (Figure 1). His priapism 
resolved the next day. His bone marrow results 
were positive for CML with BCR-ABL1 (t 9:22) (No 
evidence of 8p11, 5q33, 4q11). He was started on 
Dasatinib 100 mg daily and then later discharged 
home when he was stable. He achieved complete 
hematological response at 3 months and tolerating 
the treatment well on further follow up.  

Discussion 
We described a case of a young 26-year-old male 

presenting with priapism and hyperleukocytosis. We 
suspected hematological malignancy and initiated 
local measures including corpora cavernosa irrigation 
with the sympathomimetic followed by hospital 
admission for intravenous hydration, hydroxyurea, 
allopurinol and initiation of leukapheresis, which all 
lead to resolution of priapism. Once the diagnosis of 
CML was confirmed, we initiated systemic treatment 
with Dasatinib. He responded well to the treatment 
and achieved his 3 month milestone of complete 
hematological response.

This case report highlights the importance 
of recognizing priapism as initial presentation 
of hematological malignancy such as CML and 
multimodality treatment approach needed for the 
management. There are no clear guidelines on how 
to manage this condition. Management usually 
involves both systemic and local treatment. Chisick 
et al., described an algorithm to manage priapism 
in CML and emphasized the need for local and 
systemic treatment to address the priapism and 
prevent the long-term complications associated with 
it.6 American urological association recommends 
initiating the systemic treatment for underlying 
disorder along with the local treatment. Systemic 
therapy includes the cytoreductive therapy such 
as high dose hydroxycarbamide/hydroxyurea and 

Tyrosine Kinase inhibitors (TKIs) with or without the 

addition of leukapheresis to reduce the hyperviscosity 
related effects.2,7 Hydroxyurea dose of 2000-6000 
mg in divided doses reduces the white cell count by 
60% in 24-48 hours. Hydroxyurea should be started 
immediately when diagnosis of CML is suspected 
and continued till the white cell count comes down 

to a reasonable level. TKIs are started once the 
diagnosis of CML is confirmed. Imatinib, Nilotinib 
and Dasatinib are preferred TKIs commonly used. 

A number of case series have reported the 
effectiveness of therapeutic leukapheresis in setting 
of priapism with hyperleukocytosis.7,8,9 There is a 
question of whether the leukapheresis is a necessary 
modality in the management of hyperleukocytosis 
related priapism. There is no good evidence to 
support the indications for leukapheresis in setting 
of hyperleukocytosis but consensus evidence 
support integration of leukapheresis in multimodality 
approach. Rodgers et al, have published an excellent 
review article on management of priapism in CML 
setting.10 First and second generation TKIs are 
now standard of care for the patient with CML and 
majority of patients achieve remission. 

Conclusion
Authors are reporting this case to add to the 

paucity of literature concerning priapism as initial 
presentation for CML. The authors support using 
multimodality approach including integration of 
leukapheresis for management of such entity. Further 
literature supporting the multimodality approach will 
lead to more universal adoption of management with 
development of treatment guidelines. 
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Arkansas has the highest 
percentage of children with at least 
one adverse childhood experience 
(ACE), according to recent national 
data.1 ACEs, or traumatic events 
that occur before age 18, are “the 
single greatest unaddressed public 
health threat facing our nation 
today,” according to Dr. Robert Block, 
a past president of the American 
Academy of Pediatrics.2 Experiencing 
one or more ACEs, which include 
abuse, neglect, divorce, witnessing 
domestic violence, an incarcerated 
parent or a parent suffering from 
mental illness or substance abuse, 
significantly increases an individual’s 
risk for chronic disease, mental illness, 
substance abuse and premature 
death. In Arkansas, 60 percent of 
adults and 55.9 percent of children 
have experienced at least one ACE; 
nationally, 46.3 percent of children 
have at least one.1,3

Physicians see first-hand the 
negative outcomes associated with 
ACEs, and can play a crucial role in 
ACEs identification, treatment and 
prevention. However, knowledge 

about and incorporating ACEs and 
resilience science into the clinical 
setting is not widespread in Arkansas. 
A recently formed statewide ACEs and 
resilience workgroup, co-founded by 
the Arkansas Foundation for Medical 
Care (AFMC) and the Arkansas 
Department of Health, is working to 
help health care providers incorporate 
ACEs awareness and trauma-informed 
care into their practices.

ORIGINAL ACEs STUDY
Vincent Felitti, MD, and Robert 

Anda, MD, first introduced the 
term ACEs in their groundbreaking 
study published in 1998. The study, 
funded by Kaiser Permanente and 
the Centers for Disease Control 
and Prevention, surveyed 17,000 
Kaiser Health plan enrollees about 
10 types of childhood trauma. The 
traumas fell into three categories: 
abuse, neglect, and household 
dysfunction, which included divorce 
and parental incarceration, substance 
abuse or mental illness. Each positive 
response was one point, and points 
were totaled to reach an ACE score 
from zero to 10. The majority of 
those surveyed were white, college-
educated and middle-aged.

The results were surprising: 64 
percent had at least one ACE; 37 
percent had more than one, and 
people with one ACE were 87 percent 
likely to have two or more ACEs. When 
researchers compared respondents’ 
ACE scores with health insurance 
claims, they found those with ACEs 
were more likely to have poor health 
outcomes. Those with high ACE 
scores were more likely to experience 
negative effects, indicating a dose-
response relationship. For example, 
an ACE score of six is associated with 
a shortened lifespan of 20 years, and 
a person with an ACE score of four is 
400 percent more likely to develop 
chronic obstructive pulmonary 
disease.4 ACEs are also associated 
with significantly higher risks for 
obesity, low impulse control, chronic 
disease, mental illness, substance 
abuse and suicide attempts.4  

Subsequent ACE surveys, from 
other states with more diverse 
populations, mirrored the results 
of the original study. Other efforts, 
such as the Philadelphia ACEs study, 
have examined the role economic 
and community factors such as 
poverty and violence have as ACEs. 
Current evidence shows that it is not 

The Science of Adverse 
Childhood Experiences,

Toxic Stress and Resilience

EDITORIAL PANEL

Chad T. Rodgers, MD, FAAP; Jennifer M. Anderson, PharmD, MD; Elena M. Davis, MD, MPH;
Michael Moody, MD; J. Gary Wheeler, MD, MPS

A  C L O S E R  L O O K  A T  Q U A L I T Y

BY JANIE GINOCCHIO, MPA,
 and ALAN MEASE, MD, FAAP 

THE ARKANSAS FOUNDATION FOR MEDICAL CARE, INC. (AFMC) WORKS COLLABORATIVELY WITH PROVIDERS, COMMUNITY GROUPS AND OTHER STAKEHOLDERS TO PROMOTE THE QUALITY 
OF CARE IN ARKANSAS THROUGH EDUCATION AND EVALUATION. FOR MORE INFORMATION ABOUT AFMC QUALITY IMPROVEMENT PROJECTS, CALL 1-877-375-5700. • JANUARY 2018

156 • THE JOURNAL OF THE ARKANSAS MEDICAL SOCIETY	 VOLUME 114



A CLOSER LOOK AT QUALITYA  C L O S E R  L O O K  A T  Q U A L I T Y

necessarily the type of ACE, but the 
number of ACEs and the absence 
of protective factors that have the 
greatest impact on health outcomes.2

TOXIC STRESS
Numerous studies have built 

upon Felitti and Anda’s work and 
have helped identify how ACEs 
affect a child’s developing mind and 
body. The current understanding 
is that ACEs activate a child’s stress 
response system. Without protective 
factors such as a secure attachment 
to a parent or other adult, the stress 
response becomes chronic or toxic, 
which in turn affects the development 
of the brain and other organs. Fewer 
neural connections develop in the 
brain; the amygdala increases and the 
hippocampus decreases in size. These 
changes impair impulse control, 
cognitive and executive function, and 
increase the chance of developmental 
delays.5 Children experiencing toxic 
stress may adopt coping behaviors 
that mimic the fight, flight or freeze 
response, leading to lower school 
engagement, behavior problems 
and potential involvement with the 
criminal justice system. 

As children get older, they 
may adopt other high-risk coping 
behaviors such as overeating, tobacco 
use, and substance abuse, increasing 
the likelihood of chronic disease and 
early death. Attempts at behavior 
modification may not be successful in 
the long term if underlying ACEs are 
not treated.

ACEs and toxic stress can also 
affect the body on a genetic 
level. Relationships and social 
interactions — both positive and 
negative — have an influence on 
neuroendocrine response, which 
in turn can make epigenetic 
changes to gene expression.5 These 

epigenetic changes, which can 
make an individual genetically more 
susceptible to the negative effects 
of toxic stress, are transmitted to the 
next generation. 

WHAT PHYSICIANS CAN DO
The good news is, ACEs are 

preventable. Toxic stress is treatable 
through the development of 
protective factors and resilience, 
in individuals, the family and the 
community.5 Physicians can play a 
critical role in the prevention and 
treatment of ACEs and toxic stress 
by incorporating knowledge of 
ACEs and toxic stress science into 
clinical practice. Treatment begins 
with screening both adult and 
pediatric patients for childhood 
trauma, and making referrals to 
community resources such as 
mental health professionals who 
specialize in trauma, maternal 
home visiting programs and 
parent support programs.  

Physicians have a leadership role 
to play in helping build resilience in 
the greater community. By working 
collaboratively with policy makers, 
social service organizations, and 
local and state agencies, physicians 
can influence systems and services 
beyond the health care setting.8 

The Arkansas ACEs/Resilience 
Workgroup is a statewide collabora-
tion of more than 100 individuals, and 
60 organizations and agencies. The 
workgroup is focusing on a com-
prehensive statewide plan to assist 
communities, local health units and 
health care providers in developing 
comprehensive, place-based changes 
to help communities address ACEs 
and flourish. For more information 
about the workgroup, contact Janie 
Ginocchio at jginocchio@afmc.org or 
501-212-8644. s

Ms. Ginocchio is lead policy and 
program analyst at the Arkansas 
Foundation for Medical Care. Dr. Mease 
is the medical director for Child and 
Adolescent Health at the Arkansas 
Department of Health. 
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Introduction
Approximately 1-2% of newborns have 

congenital differences with 10% of these involving 

the upper extremity.1 A study of the New York 

Congenital Malformations Registry found that the 

overall incidence of congenital differences involving 

the hand and upper extremity was 27.2 cases per 

10,000 live births (0.27%)2 The actual reported 

incidence varies due to the large variety in provider 

types who see these patients. 

Classification of congenital hand anomalies 
is based on morphology and mode of embryologic 
failure.  Categories include missing parts (failure 
of formation), webbed or fused parts (failure of 
separation), extra parts (duplication), or parts that 
are of abnormal size (overgrowth or undergrowth).3 
These classification systems have limitations as not 
every congenital hand difference perfectly fits into 
these schemes. 

Embryologic development of the upper 
extremity is complete by six to eight weeks 
gestation. The majority of functional development 
of the hand occurs within the first 3 years of life 
including the development of grasp by 9 months, 
three digit pinching by 2 years, and patterns of 
hand eye coordination by 3 years.  Early intervention 
around 12-18 months aims to maximize functional 
and social interaction.

Several studies have examined the accuracy 
and utility of prenatal detection of upper limb 
anomalies with obstetric ultrasound. In a series 
of 100,856 prenatal ultrasounds retrospectively 
assessed 642 babies had a postnatally confirmed 
upper limb anomaly. The sensitivity for prenatal 
ultrasound detection of an upper limb anomaly was 
42%. Sensitivity was better for conditions affecting 
the entire upper extremity compared to those 
conditions only affecting the digits as expected. 
There is still much work to be done in this area.4 

Polydactyly (Figure 1A and B)
Ulnar or post-axial polydactyly describes an 

extra small finger. It is more common in African 
American children and most often has an autosomal 
dominant inheritance pattern. Frequently several 
people within the family have had the same 
diagnosis. There are typically no other associated 
anomalies in this population.5 Surgical treatment 
includes suture ligation in the neonatal period or 
simple surgical excision at around six months of age.

Radial or pre-axial polydactyly refers to an extra 
thumb. However, thumb polydactyly is probably more 
accurately referred to as a “split thumb” since the 
duplicate thumbs are smaller in size and appearance 
when compared to the normal contralateral thumb. 
This diagnosis is not typically associated with other 
abnormalities. The goal of surgical treatment is 
to restore a well aligned, appropriately sized, and 
stable thumb.  Reconstruction involves excision of 
one of the thumbs along with transferring tendons, 
ligaments, and other soft tissue or bony elements to 
the remaining thumb.  Surgical treatment is usually 
performed between 6 months and two years of age.5

Syndactyly
Syndactyly describes webbed fingers and can 

affect any of the digits although webbing between 
the ring and long finger is the most common (Figure 
2). The connection between the fingers can be 
complete or partial and can be simple (skin only) 
or complex (bone and/or nail connections). The 
normal separation of the webbing between digits 
embryologically occurs between 6 to 8 weeks of 
gestation and failure of the process of apoptosis 
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Abstract

C
ONGENITAL HAND 
DIFFERENCES ARE 
FREQUENTLY EN-
COUNTERED BY THE 

PRIMARY CARE PROVIDER. 
These upper extremity differences have 
variable functional and social concerns. 
Some congenital hand deformities are 
associated with anomalies in other 
organ systems. These associations are 
important to remember when considering 
further testing and evaluation of these 
patients. There are also various hereditary 
patterns seen which may affect 
counseling of the parents. Treatment may 
include observation, therapy, splinting 
and referral to a pediatric hand surgeon. 
This article explores the evaluation and 
management of six common congenital 
hand differences: polydactyly, syndactyly, 
camptodactyly, trigger thumb, thumb 

hypoplasia, and radial deficiency.

Figure 1A.
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results in syndactyly.5 Syndactyly can be familial 
in some instances and is often more complex 
in that population. Complex syndactyly can be 
seen in certain syndromes like Apert’s syndrome 
(associated craniofacial differences) or Poland’s 
syndrome (shortened webbed fingers and absence 
or hypoplasia of the ipsilateral pectoralis muscles).  
Surgical treatment involves separation of the webbed 
digits between 6 months and 2 years of age and often 
requires skin grafting. Surgical treatment of simple 
syndactyly has very good functional and cosmetic 
results while complex syndactyly reconstruction 
results are much more variable.

Camptodactyly
Camptodactyly describes a flexion contracture 

at the proximal interphalangeal joint and can be 
seen at birth or in adolescence. The congenital type 
is attributed to multiple causes including tightness 
of the skin, fascia, joint capsule, and tightness 
and/or abnormal insertions of the flexor digitorum 
superficialis tendon and lumbricals. With minimal 
contracture, function is usually very good.5 In most 
patients, initial treatment includes stretching and 
splinting under the guidance of a therapist. Surgical 
releases may be indicated in patients with severe 
contractures greater than 60 to 90 degrees who do not 
improve with nonsurgical treatment. Unfortunately, 
the results of surgical treatment are unpredictable 
and can result in loss of flexion and joint stiffness in 

some cases. This lack of predictability in outcomes 
often leads to the recommendation for nonsurgical 
treatment except in extreme cases.6 Camptodactyly 
is rarely associated with other syndromes. In cases 
of severe camptodactyly involving multiple digits 
syndromes such as arthrogryposis should be 
considered.

Trigger Thumb
Trigger thumb is one of the most common 

abnormalities encountered in the child’s hand. It 
generally presents between 6 months and 2 years 
of age and is not typically present at birth. It is not 
associated with trauma, injury, or other syndromes 
or abnormalities. Classically, the patient presents 
with the thumb fixed in flexion at the interphalangeal 
joint (95%) (Figure 3). Rarely, the thumb can be fixed 
in extension. There often is a palpable, nontender 
nodule on the palmar side at the flexion crease of 
the metacarpophalangeal joint called a Notta’s 
nodule which correlates with an enlarged area in the 
flexor pollicus longus (FPL) tendon. The cause of this 
condition is thought to be a size mismatch between 
the FPL tendon and the pulley system of unknown 
etiology. Up to 50% of patients seen will have 
bilateral involvement. Several studies support a trial 
of nonsurgical treatment including observation and 
stretching. If resolution of functional range of motion 
at the joint has not occurred by two years of age or 
after a period of observation, surgical release of the 
pulley is very safe and effective.5

Thumb Hypoplasia/Radial Deficiency
Hypoplasia of the thumb and radius are 

considered to be on the same spectrum of failure of 

formation of the radial sided structures of the hand 
and forearm. Hypoplasia of the thumb can present 
subtly with a slightly smaller appearing thumb, poorly 
developed thenar musculature, and abnormal skin 
creases. It can also be quite obvious in the setting 
of a floating thumb or “pouce flottant” or complete 
absence of the thumb. These variations can be seen 
in the presence or absence of a hypoplastic or absent 
radius.  Studies have shown that there is a risk of 
other abnormalities in association with hypoplastic 
thumbs. James et al showed that 86% patients with 
hypoplastic thumbs had other abnormalities with 
59% also having radial dysplasia.7 Another series 
looked at 26 patients with isolated thumb hypoplasia 
without radius abnormalities. Nine of the 26 were 
found to have other associated abnormalities.8 
Associated conditions and syndromes include 
Thrombocytopenia Absent Radius syndrome (TAR), 
VACTERL association (vertebral anomalies, anal 
atresia, cardiac anomalies, tracheoesophageal 
fistula, esophageal atresia, renal anomalies and 
limb anomalies), Holt-Oram syndrome (autosomal 
dominant, cardiac anomalies), Fanconi anemia 
(autosomal recessive, pancytopenia), and Blackfan 
– Diamond anemia.9 These known associations 
should be considered in all patients who present 
with a hypoplastic thumb and/or radial longitudinal 

Surgical treatment includes suture 
ligation in the neonatal period or 
simple surgical excision at around 
six months of age.

Figure 1B.

Figure 2.
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deficiency. A thorough workup should include a 
complete musculoskeletal examination, cardiac 
auscultation, complete blood count, renal ultrasound 
and spinal radiographs. Consideration should be given 
to obtaining an echocardiogram as well.8 Treatment 
for these patients is both surgical and nonsurgical. 
Splinting and stretching should be initiated early 
in patients with deformity associated with radial 
deficiency. Referral to a pediatric geneticist and a 

pediatric upper extremity surgeon is recommended. 
Surgical treatment is considered in consultation 
with the family and is usually undertaken around 2 
years of age at the earliest. Surgical options include 
tendon transfers and reconstructive procedures for 
the hypoplastic thumb, pollicization for the absent 
thumb (moving the index finger into the position of 
the thumb) and centralization procedures for the 
patient with radial deficiency and radial deviation of 
the hand relative to the forearm.9

Conclusion
Congenital hand deformities are frequently first 

evaluated in the offices of primary care providers. 
It is important to recognize the various types of 
anomalies and to screen for associated conditions. 
Early referral to a pediatric hand specialist is 
important for institution of appropriate care and 
management.
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Siddiqui, Meraj 
Siddiqui, Sayyadul M. 
Siems, Martin L. 
Sifford, Mark D. 
Sifford, Michael H. 
Sills, Adam 
Sills, Amber June 
Sills, D. Bart 
Silver, Danny 
Silvey, Brentley J. 
Silvoso, Gerald R. 
Silzer, Robert R. 
Simmons, A. Larry 
Simmons, Henry F. Jr. 
Simmons, John P. 
Simmons, Orman W. 
Simmons, Thomas 
Simon, Sylvia C. 
Simon, Timothy M. 
Simpson, Brian 
Simpson, James A. 
Simpson, John B. 
Simpson, P. B. Jr. 
Simpson, Ronald W. 
Simpson, Stacy M. 
Sims, James M. 
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Sines, Daniel 
Sing, Rachel 
Singer, Peter G. 
Singh, Balkrishna M. 
Singh, Shailendra 
Singh, Sweta 
Singleton, E. Mitchell 
Singleton, L. Gene 
Sisco, Charles P. 
Sisterhen, Laura L. 
Sitarik, Kathleen M. 
Sitz, Karl V. 
Skaug, Joy Catherine 
Skaug, Phyllis 
Skaug, Warren A. 
Skelley, Christopher 
Skelley, Kimberly B. 
Slagle, Brittany Marie 
Slater, John G. Jr. 
Sloan, Eugene E. 
Sloan, Fredric J. II 
Slotcavage, Rachel Lynne 
Smart, Douglas F. 
Smeds, Matthew 
Smith, Adam 
Smith, Amanda 
Smith, Arnold B. 
Smith, Britte D. 
Smith, Bruce L. Jr. 
Smith, Charles E. 
Smith, Charles W. Jr. 
Smith, Chase Douglas 
Smith, Clark Lander 
Smith, Cody 
Smith, Daniel F. 
Smith, David 
Smith, Dora Mah 
Smith, Douglas B. 
Smith, Emily 
Smith, G. Richard Jr. 
Smith, George W. 
Smith, H. Scott 
Smith, Jason A. 
Smith, Jerakaycia Dawn 
Smith, Jevin 
Smith, Joel 
Smith, John D. 
Smith, John W. 
Smith, Lander A. 
Smith, Lynette C. 
Smith, Mark A. 
Smith, Melanie F. 
Smith, Melanie H. 
Smith, Michael 
Smith, Michael J. 
Smith, Nathaniel H. 
Smith, Norman E.
Smith, Philip Allan 
Smith, Phillip L. 
Smith, Purcell Jr.
Smith, Ronald D. 
Smith, Samuel D. 
Smith, Shane R. 
Smith, Thomas J.
Smith, Vestal B. Jr. 
Smith, W. Corey 
Smolarz, Casey M. 
Snead, Gregory Ryan 
Sneed, Jane M. 
Sneed, Thomas B. 
Snider, James R. 
Snodgrass, Phillip A. 
Snodgrass, Scot J. 
Snyder, Norman I. 
Snyder, Steven D. 
Solomon, J. Alan 
Somers, A. Jack Jr. 
Sorrels, John W. 
Sorsby, Stephen 
Sosebee, William S. 
Sosnoff, David Ryan 
Spades, Sebastian A. III 
Spann, Aaron 
Spear, Jeffrey 
Speck, Stephen 
Speed, Darrell L. 
Speer, Hoy B. Jr. 
Speer, Marolyn N. 

Speights, Shane R. 
Spence, Don K. 
Spencer, Clay R. 
Spond, Matthew Frank 
Springer, Dan J. 
Springer, William Y. 
Sra, Surinder P. 
St. Amour, Thomas E. 
St. Clair, John T. Jr. 
St. Clair, Kevin L. 
St. John, Melody D. 
St.Pierre, Mark A. 
Stack, Brendan C. Jr. 
Staggs, David L. 
Stainton, Joseph C. 
Stainton, Robert M. Jr. 
Stair, J. Michael 
Staley, Randall D. 
Stallings, Joe H. Jr. 
Stallings-Archer, Kandi Alicia 
Stallworth, Christina Renee 
Stam, Marc Denton 
Stancil, Vicki 
Stanford, Kendall L. 
Stanley, Joe P. 
Starnes, Harrison Benjam 
Stecker, Rheeta M. 
Steed, Matthew G. 
Steele, Jeffery W. 
Steele, Robert W 
Steely, Donald E. 
Stefans, Vikki A. 
Steiger, Charles A. 
Steliga, Matthew 
Stephens, Kenneth 
Stephenson, John M. 
Stern, Scott J. 
Sternberg, Jack J. 
Stevens, Mark Austin 
Stevenson, Richard 
Stevenson, Zachary 
Steward, Katherine R. 
Stewart, Alvin Frank 
Stewart, Christopher Man 
Stewart, David L. 
Stewart, Garry L. 
Stewart, Jason G. 
Stewart, Jerry R. 
Stibich, Adam S. 
Stidman, Jeff S. 
Stine, Kimo C. 
Stinnett, Charles H. 
Stinnett, Thomas C. 
Stinson, Amy Elizabeth 
Stipanuk, Gerald 
Stockdale, Donovan R. 
Stokes, B. Douglas 
Stolz, Gerald A. Jr. 
Stolzy, Sandra 
Stone, Phillip S. 
Storey, Mark R. 
Storeygard, Alan R. 
Storm, Elizabeth A. 
Stotts, John R. 
Stough, Dow B. IV 
Stout, Michael D. 
Stout, Paul W. 
Stowe, Zachary N. 
Strickland, Natalie Renee 
Strickland, Stanley L. 
Stringer, Jonathan 
Stringfellow, Jerry B. 
Stripling, Mark C. 
Strode, Steven W. 
Strong, Aaron Copple 
Stroope, George F. 
Stroud, Michael H. 
Stroud, Steven Dean 
Stubblefield, Sandra C. 
Studdard, James D. 
Sturner, William Q. 
Suarez, Viviana 
Sublett, Jackie II 
Subramanium, Anandaraj 
Sudbrink, David W. 
Suen, James 
Suffridge, Phillip J. 
Sugumar, Dhivya 

Sukumaran, Sukesh 
Sullivan, Charles D. 
Sullivan, Elizabeth 
Sullivan, Thomas 
Sultana, Sania 
Sundermann, Richard 

Henry Jr 
Susanibar Adaniya, Sandra 

Patricia 
Sutherland, Michael 
Sutton, Kristi 
Svoboda, R. Paul 
Sward, Lindsey 
Swift, Shannon 
Swindle, James Sanders 
Swymn, Jeremy 
Szabo, Joanne S. 
Tabbosha, Monir Nabil Sol 
Tackett, Jessica 
Taggart, Sam D. 
Tagupa, Eumar T. 
Tahiri, Abdalla A. 
Talbert, Michael L. 
Talley, H. Aubry 
Tamas, David E. 
Tamayo-Enriquez, Gerardo 
Tamboli, Cyrus Pesi 
Tan, Chan Seng 
Tangunan, Priscilla L. 
Tantchou, Pierrette 
Tariq, Sara G. 
Tariq, Sarah 
Tarpley, Jon 
Tarr, Russell 
Tas, Emir 
Tas, Vildan 
Tasneem, Sara 
Tate, Julie Lynette 
Tate, Ricky D. 
Tate, Sidney W. 
Tatum, Harold M. 
Tauth, Jeffrey G. 
Taylor, Chad 
Taylor, Christopher W. 
Taylor, David R. 
Taylor, John Roland III 
Taylor, Maxwell 
Taylor, Robert D. 
Taylor, Tommy G. 
Teal, Linda N. 
Tedder, Barry C. 
Tedder, Michael E. 
Teeter, Stanley D. 
Telle, William Brian 
Templeton, Gary L. 
Teo, Esther Huah-Chi 
Terry, Julian 
Terry, Philip 
Thanendrarajan, Sharmilan 
Thapa, Purushottam B. 
Thapa, Sushma K. 
Tharian, Benjamin 
Tharp, John G. 
Tharp, Shane J. 
Thaxton, Dylan Paul 
Thaxton, Mary 
Thessing, Jeffrey 
Thibault, Frank G. Jr. 
Thihalolipavan, Sudarone 
Thomas, A. Henry 
Thomas, Billy R. 
Thomas, Brad A. 
Thomas, Deepak 
Thomas, Gary A. 
Thomas, James E. 
Thomas, Jerry L. 
Thomas, Jonathan F. 
Thomas, Ruth L. 
Thomas, Tamara Onika 
Thomas, W. Al 
Thompson, Barry V. 
Thompson, Bobby A. 
Thompson, Bruce A. 
Thompson, Jerome W. 
Thompson, John W. 
Thompson, Joseph W. 
Thompson, Lorraine 
Thompson, S. Berry Jr. 

Thompson, Tommy Clay 
Thompson, Tonya M. 
Thorn, Garland M. Jr. 
Throneberry, J. Bart 
Thrower, Rufus 
Thurlby, Jefferson 
Thurman, Regina E. 
Thurow, Brandon 
Tidwell, Kenneth Jr. 
Tilley, James B. 
Tilley, Roger L. 
Tilley, Ronald 
Tilley, Steve 
Tinnesz, Thomas J. 
Tippin, Philip 
Tippin, Zachary 
Tirado, Emilio 
Titus, Janet L. 
Tjandra, Sarikun 
Tobler, H. Gareth 
Togami, Julia C. 
Tolleson, Claudia M. 
Tolleson, Joshua S. 
Tommey, C. E. 
Tommey, Robert C. 
Tompkins, Esther Helen 
Totten, Matthew B. 
Tracy, C. Clyde 
Tracy, Phillip A. 
Travis, Patrick M. 
Treece, Brannon A. 
Treptow, Douglas A. 
Trice, James 
Trigg, Laura L. 
Tripathi, Samidha 
Troutman, Tyler 
Tsui, Lorraine 
Tuck, Rebecca 
Tucker, Charles 
Tucker, James 
Tucker, James C. 
Tucker, R. Stephen 
Tucker, W. Everett 
Tuetken, Lance E. 
Tukivakala, P. Reddy 
Tullis, Joe M. 
Tulunay Ugur, Ozlem 
Tumlison, Joel 
Turley, Jan T. 
Turnage, Richard H. 
Turner, April 
Turner, Clinton Charles 
Turner, Finley P. II 
Turner, Jennifer M. 
Turner, Kenneth B. 
Turner, Shannon 
Turney, Nathan W. 
Tuttle, Larry D. 
Tvedten, Tom 
Twombly, Joanna 
Tyler, Richard L. 
Ulloa, Erin M. 
Ulmer, Sue 
Umbarger, Bradley R. 
Umeora, MaryJoanne Chin 
Utley, L. Thomas 
Uwaydat, Sami Hilmi 
Valach, Daniel P. 
Vallery, Samuel W. 
Van Hemert, Rudy L. 
Van Rhee, Frits Ph.D 
Van Zandt, Janelle 
Vance, David Thurman 
Vance, Serena 
Vancil, Tobias J. 
Vander Schilden, John L. 
Vanderpool, R. Douglas 
Vanderpool, Roy E. 
VanHook, Robert 
Varela, Charles D. 
Vargas, Victor G. 
Vasudevan, Kanaka 
Vasudevan, P. 
Veerapaneni, Karthika Durga 
Veeraputhiran, Muthu 

Kumaran 
Vermont, Charles A. 
Vernon, Rowland P. Jr. 

Verser, Michael W. 
Vest, Kenneth 
Vice, Mark A. 
Vickery, Jason E. 
Viegas, Mark 
Vines, Troy A. 
Vinson, Sidney Lawrence 
Virmani, Tuhin 
Vista, Ramon Jr. 
Viswanathan, Nisha 
Vizconde, Roland 
Vogel, Robert G. 
Voinea, Alina M. 
Voise, Nathan 
Vold, Steven D. 
Vollman, Don B. Jr. 
Vonlanthen, Maryelle G. 
Voris, Justin 
Vowell, Don R. 
Vural, Emre A. 
Vyas, Keyur S. 
Waddy, Leon M. Jr.
Wadley, David L. 
Wagenhauser, Karl 
Wagner, Tommy W. Jr. 
Wah, John C. 
Waheed, Atiya N. 
Wahman, Gerald E. 
Walden, Justin Keith 
Walden, Thomas E. 
Waldrip, William J. III 
Walker, Lawrence 
Walker, Lee W. 
Walker, Meredith M. 
Walker, Randy D. 
Wall, Brandon J. 
Wallace, Aaron Jack 
Wallace, Henry C. 
Wallace, Thomas 
Wallace, Thomas R. 
Walley, Lindsey N. 
Walsh, Benjamin J. 
Walsh, Bradley J. 
Walsh, D. Scott 
Walter, Donnal 
Walters, Andrew 
Walters, William 
Walton, Robert B. 
Wang, Dai-Yuan 
Wang, Jack 
Wang, Xiaofei 
Waqas, Muhammad 
Ward, Hiram T. 
Ward, Joseph P. 
Ward-Jones, Susan 
Ware, David R. 
Ware, Gerald T. 
Warner, David 
Warner, Milo N. 
Warner, Peter 
Warner, Robert L. Jr. 
Warr, James 
Warr, Shelley J. 
Warren, E. Taliaferro 
Washington, Erma S. 
Watkins, Joseph Wesley IV 
Watkins, Julia M. 
Watkins, Larry S.
Watkins, W. Bryan 
Watson, Daniel W. 
Watson, Donya 
Watson, Kirk D. 
Watson, Robert A. 
Wauters, Ronald J. 
Way, Kara 
Wayne, Brian S. 
Wayne, Rachel L. 
Weathers, Tiffany 
Weaver, Michael 
Weaver, Robert H. 
Weaver, William J. 
Webb, Christopher G. 
Webb, John W. 
Webb, R. Timothy 
Webb, Sherilyn M. 
Webber, David L. 
Weber, Edward R. 
Weber, Michael J. 

Webster, Sarahrose 
Weed, Wendell W. 
Weedman, James B. 
Wei, Jeanne Y. 
Weiler, Luke 
Weiner, Steven Lyle 
Weinstein, Robert S. 
Weiss, David W. 
Weiss, Gerald N. 
Weiss, John B. 
Weiss, Margaret Daniel 
Weisse, John J. 
Wejinya, Adesua 
Welch, Samuel B. 
Wellborn, J. Clay Jr. 
Wellons, James A. Jr. 
Wells, John D. 
Wende, Raymond A. 
Wendel, Mark A. 
Wendel, Paul J. 
Wenger, Aaron Samuel 
Wenger, Alyssa N. 
Wenger, Kristina 
West, Lillian Chinyer 
Westbrook, Kent C. 
Westbrook, Michael R. 
Westbrook, September A. 
Westfall, Christopher T. 
Wewers, Darin 
Whaley, Heather 
Wharton, Joe H. 
Wheeler, Joseph G. 
Wheeler, Kristin L. 
Wheeler, Richard P. 
White, Aaron E. 
White, Alexis Colbea 
White, Anthony T. 
White, Bradley A. 
White, Bruce 
White, Edward 
White, Gwenevere Monet 
White, Michael Wayne 
White, Phillip L. 
White, Richard B. 
White, Robert B. 
White, William M. 
Whiteley, Andre B. 
Whiteneck, James 
Whiteside, Thomas 
Whiting, Tom D. 
Whitt, Jeremy 
Widner, Aimee 
Wiedower Eble, Amy C. 
Wiggins, H. Lynn 
Wikman, John H. 
Wilber, Stephen R. 
Wilder, Diane D. 
Wilkerson, Danny L. 
Wilkes, Byron 
Wilkes, T. David I. 
Wilkie, Julie A. 
Wilkin, Michael Neal 
Wilkins, Ngozidilenna 
Williams, Alan 
Williams, Alonzo D. 
Williams, Blake 
Williams, C. David 
Williams, Chrysti Lyn 
Williams, Dwight M. 
Williams, G. Doyne Jr. 
Williams, John R. 
Williams, Nancy K. 
Williams, Paul E. 
Williams, Robert S. 
Williams, Robin C. 
Williams, Ronald N.
Williams, Thomas C. 
Williams, Veronica L. 
Williams, W. Curtis 
Williamson, Adrian III 
Williford, Dustin 
Willis, Charlotte R. 
Willis, Erin W. 
Wills, Pamela J. 
Wills, Paul I. 
Wilson, Alan K. 
Wilson, Frances C. 
Wilson, Frank J. Jr. 

Wilson, Jack C. 
Wilson, James W. 
Wilson, Joe T. Jr. 
Wilson, John L. 
Wilson, Michael P. 
Wilson, Michael R. 
Wineland, Andre M 
Winston, Scott D. 
Wirges, Marla 
Wirges, Richard Jr. 
Wise, Vance E 
Wolfe, Michael S. 
Woloszyn, John T. 
Wolter, Keith 
Wong, Henry Keung 
Wong, Kathleen M. 
Wong, Wilson 
Wood, Gregory D. 
Wood, Mark C. 
Wood, Michael D. 
Wood, Russell H. 
Woodruff, Adam Brian 
Woodruff, Stephen O. 
Woods, Gail L. 
Woodward, Philip A. 
Woodworth, Philip A. 
Workman, W. Wayne 
Wren, Mark 
Wright, Andrew David 
Wright, Charles C. 
Wright, Christopher Jam 
Wright, Eric Jason 
Wright, James C. 
Wright, John W. 
Wright, Kristen N. 
Wright, Lonnie B. 
Wyatt, D. Neal 
Wyatt, Jonathan 
Wyatt, Richard A. 
Wycoff, Robert M. 
Wylie, Paul E. 
Wynn, Chester M. 
Wyrick-Glover, Theresa 
Xia, Fen 
Xu, Yang 
Xun, Changqing 
Yamauchi, Terry 
Yancey, J. Adam 
Yarborough, Becky D. 
Yarlagadda, Naveen Kumar 
Yarnell, David L. 
Yates, Jeffrey K. 
Yates, Terrence 
Yawn, Melissa 
Yawn, Timothy W. 
Yeager-Bock, Angy 
Yee, Eric Uriah 
Yee, Suzanne W. 
Yelvington, Dennis B. 
Yenduri, Naga Jaya Smith 
Yocum, John 
Young, Christopher M. 
Young, Douglas E. 
Young, James E. 
Young, Karen L. 
Young, Michael C. 
Young, Michael J. 
Young, Michael J. 
Young, Sandra S. 
Young, Thomas Christop 
Youngblood, Thomas 
Yu, Feliciano Buenv Jr. 
Yuan, Youzhong 
Zakaria, Dala 
Zamilpa, Ismael 
Zang, Song 
Zarate Torres, Yuri Alexander 
Zelin, Mira 
Zelnick, Paul W. 
Zeqo, Jonida 
Ziegler, Aubrey W. 
Ziller, Stephen A. III 
Zimmerman, Robert A. 
Zimmerman, Stacy 
Zini, James E. 
Zocchi, Kent A. 
Zorn, Kristin 
Zuerlein, Nancy W. 
Zuerlein, Terrance J. M
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UAMShealth.com/orthopaedics

Same- or next-day appointment availability, 
Call 501-526-1046

Back & Spine
David B. Bumpass, M.D.
Richard McCarthy, M.D.

Foot & Ankle
Robert D. Martin, M.D.
Ruth L. Thomas, M.D.

Hand & Upper Extremity
John W. Bracey, M.D.
Tom Frazier, M.D.
Mark Tait, M.D.
Theresa Wyrick-Glover, M.D.

Hip & Knee
C. Lowry Barnes, M.D.
Paul K. Edwards, M.D.
Simon C. Mears, M.D., Ph.D.
Jeffrey Stambough, M.D.

Musculoskeletal Non-Op
Michael Cassat, M.D.
Kristin Garner, M.D. 

Nonsurgical 
Michael Cassat, M.D. 
Kristin Garner, M.D.
Michael Israel, M.D.

Oncology
Corey Montgomery, M.D.
Richard W. Nicholas, M.D.

Pediatric 
Dale Blasier, M.D.
Michael Israel, M.D. 
Brien Rabenhorst, M.D. 
Brant Sachleben, M.D.

Shoulder
Shahryar Ahmadi, M.D.
Lawrence O’Malley, M.D.  
Chuck Pearce, M.D.

Sports Medicine
Lawrence O’Malley, M.D.
Chuck Pearce, M.D.
John L. Vander Schilden, M.D.

Trauma
Steve Cherney, M.D. 
Robert Garrison, M.D.       
Regis Renard, M.D.

UAMS Orthopaedics is

ON THE MOVE
At UAMS, you have access to specialty orthopaedic care unlike anywhere else in the 

state. Here you’ll find a comprehensive team approach to improving your patient’s 

mobility. Our goal is to deliver the best specialty orthopaedic care as we continue to 

expand our programs and clinics to meet the needs of you and your patients.
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Medical 
Professional
Liability 
Insurance

Now in our fifth 
decade of insuring 
physicians, we 
continue to proudly 
protect, support and 
advocate for you.

•  Claims handling 
expertise

•  Highly acclaimed 
policyholder service

•  Patient safety 
education

•  Risk evaluation 
services

•  Practice 
management 
consulting

• Local representatives

870.540.9161

 SVMIC.com

 ContactSVMIC@SVMIC.com
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