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THE MANY FACES OF SPORADIC CREUTZFELD-JACOB DISEASE: 
A CASE SERIES 

 
Marie Grill, MD, Eric Hastriter MD, Teddy Wu, MD 

 
Introduction: Creutzfeld-Jacob disease (CJD) is a transmissible spongiform encephalopathy 
caused by a proteinaceous particle known as a prion. Annual incidence of human prion disease 
is one per million per year. CJD is known as a rapidly progressive neurodegenerative disorder 
with manifestations including memory loss, language impairment, behavioral changes, 
myoclonus, and ataxia. Diagnostic modalities used to make the diagnosis include brain MRI, 
EEG, detection of 14-3-3 protein in cerebrospinal fluid, brain biopsy, and ultimately autopsy. We 
present a case series of six patients demonstrating the variation in initial presentation of CJD as 
well as the multiplicity of adjuvant study results. 
 
Case Study: Six cases of probable CJD were seen in our tertiary referral hospital presenting 
between 2004 and 2008. Age at presentation ranged between 66 and 85 years of age (median 
age of 67) and group consisted of two males and four females. Initial symptoms consisted 
principally of behavioral changes, although several noted balance difficulties.  Time from first 
symptom onset to presentation at hospital ranged from two weeks to ten months. All complained 
of some manifestation of gait instability at time of presentation, though each had a varying 
degree of accompanying symptoms including tremors/myoclonus, language impairment, 
memory difficulties, sensory complaints, visual disturbances, sleep dysfunction, and paranoia. 
Physical exam findings revealed myriad changes reflective of symptoms though all 
demonstrated paucity of speech with a lack of spontaneous interaction with their environment.  
EEG was abnormal in all patients but one, though periodic sharp wave complexes were only 
seen in four of the six patients (the remainder had diffuse background slowing). Four patients 
had characteristic FLAIR and diffusion restriction abnormalities on brain MRI. Lumbar puncture 
revealed normal cell counts in all patients and elevated 14-3-3 protein in five of the six cases. 
Brain biopsy was performed on two patients and revealed spongiform changes consistent with 
CJD in both cases. Autopsy was performed in one case and confirmed spongiform 
encephalopathy. Of note, this latter case was the only case that was negative for the 14-3-3 
protein in CSF though post-mortem testing for prion protein proved positive. All patients rapidly 
deteriorated during hospitalization and were transferred to hospice within several weeks of their 
diagnosis.  
 
Conclusions:  The examined cases showed significant diversity in initial presentation. In 
addition, this case series of probable/proven CJD reflects the variability in abnormalities 
observed in adjunctive tests including CSF studies, EEG, and brain MRI. We found some test 
results evolved as the disease rapidly progressed. For example, in one patient an initial EEG 
demonstrating only diffuse background slowing was followed by an EEG with periodic sharp 
wave complexes just several days later. The aforementioned observations underscore the value 
of understanding both heterogeneity in clinical presentation and variability of adjunctive tests in 
making the historically challenging diagnosis of CJD.  
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SURROGATE MICROVASCULAR MARKERS FOR NON-INVASIVE DIAGNOSIS OF 
GLIOMA RECURRENCE AND POST-TREATMENT RADIATION EFFECT 

 
Hu L; Baxter L; Feuerstein B; Eschbacher J; Smith K; Nakaji P; Karis J; Coons S; Debbins J; 

Heiserman J 
 
Purpose:  Initial treatment for most high grade gliomas (HGG) requires surgery followed by 
chemo- and radiation therapy.  Patients must be closely monitored for both tumor regrowth and 
side effects from treatment itself.  Conventional magnetic resonance imaging (MRI) is currently 
the best method to detect early changes within the treatment bed; however, tumor growth and 
post-treatment radiation effect (PTRE) can look identical on MRI.  Accurate diagnosis to 
differentiate these entities is crucial to appropriate clinical management since treatment options 
differ.  Currently, this requires surgical biopsy, which is associated with operative risks and 
morbidity.  We hypothesize that an imaging technique called Dynamic Susceptibility Contrast 
(DSC)-MRI can provide a non-invasive but accurate diagnosis without need for surgery.  DSC-
MRI quantifies relative cerebral blood volume (rCBV) as a surrogate marker of tissue 
microvascular density (MVD) [1,2] and can potentially distinguish between high MVD in tumor 
growth and low MVD in PTRE; however, clinically useful threshold rCBV values currently do not 
exist.  We postulate that a project design which directly compares rCBV values with 
histopathologic diagnosis of PTRE or tumor recurrence will better define accurate threshold 
rCBV values. 
   
Methods:  Following IRB approval, we have enrolled subjects previously treated (including RT) 
for WHO grade III or IV HGGs who are undergoing surgical resection of new enhancing MRI 
lesions.  Stereotactic MRI and DSC-MRI (TR/TE/flip angle = 2000/20/60o; FOV 24x24cm, matrix 
128x128, 5 mm slices; bolus i.v. Gadolinium-DTPA at 3-5 cc/sec) are obtained on a GE 3T 
scanner prior to surgery.   Preload dose of 0.25 mmol/kg Gd-DTPA corrects for T1W leakage 
effects [3,4].  During surgery, 3-4 tissue specimens (standardized volume of approximately 0.3-
0.4 cm3) are obtained from separate regions of abnormal enhancement in each patient for 
histopathologic analysis.  We document the stereotactic locations of all specimens using the 
STEALTH® neuronavigation system and co-register all data sets.  DSC-MRI regions of interest 
(ROIs) (standardized area of ~ 0.8 cm2) correspond to specimen stereotactic locations and yield 
rCBV values [3,4] which are statistically compared to corresponding histopathologic diagnosis.  
 
Results:  We have enrolled 10 subjects and documented stereotactic locations of 32 tissue 
specimens.  Histopathology diagnosed PTRE (n=14) or tumor recurrence (n=18).  Tumor 
recurrence rCBV (range = 0.39 to 3.58) was significantly higher than the PTRE group (range = 
0.0 to 0.38; p < 0.001), establishing a preliminary threshold rCBV value.   
 
Conclusion:  These preliminary data support the feasibility of this project design and suggest 
that rCBV values can differentiate between PTRE and tumor recurrence.  The goal of this pilot 
project is to establish accurate guidelines which will aid future clinical management and serve 
as vital tools in future large scale, longitudinal studies to assess efficacy of novel therapies and 
predict long-term clinical outcome.    
  
References:  1)  MRM 1990; 14:249-265.  2) MRM 2003; 49(5): 848-855.  3)  MRM 2000; 
43:845-853. 4)  AJNR 2006 Apr:27(4):859-67. 
 
This research is funded by the Barrow Neurological Foundation Women’s Board Grant and 
internal support by the BNI Department of Neuroradiology. 
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 “SUBACUTE SCLEROSING PANENCEPHALITIS” – A VIDEOGRAPHIC REPORT OF A 
RARE CLINICAL ENTITY 

 
 

Stanley Jones P Iyadurai, PhD MD, Patricio Reyes, MD and Leslie Friedman, MD 
 
Introduction: Subacute sclerosing panencephalitis (SSPE) is a rare, chronic, progressive 
encephalitis that affects primarily children and young adults.  It is caused by a persistent 
infection of immune-resistant measles virus or as a result of a mutation in the virus itself.  The 
incidence is reported at 1 in 100,000 in places where measles is still common, especially in Asia 
and in the Middle East.  In the USA, SSPE has become a non-entity (with the exception of 
presentation in recent immigrants).  SSPE is characterized by a history of primary measles 
infection in the early years, followed by a dormant, asymptomatic period of 6-15 years.  
Following that, a gradual, progressive neuropsychiatric deterioration manifested as personality 
change, seizures, myoclonus, ataxia, spasticity, and encephalopathy ensues.  A classic pattern 
of EEG is observed.  Usually the disease is fatal, although spontaneous remission has been 
reported in 5% of the cases.  Although no known cure exists at this time, alpha interferons have 
been used with variable results. 
 
Case Report:  A 23-year old female was brought to the emergency room by her parents, with a 
4-month history “declining mental functions”, a 1-month history of “difficulty walking normally” 
and a 2-week history of “arm-jerking”.  The patient had no known history of seizures or mental 
retardation or travel to the United Kingdom or ingestion of beef.  There was no family history of 
neurological disorders.  Additional history revealed that patient was born in the Philippines and 
had not received the Measles, Mumps, Rubella (MMR) vaccine.  It was also reported that she 
had had a severe red rash with very high temperatures (>103 deg F), when she was about 4 
years old.  On examination, the patient was intermittently following commands.  Cranial nerve 
examination did not reveal any deficits.  Motor examination was significant for generalized 
weakness, greater in lower extremities than in the upper extremities.  Spasticity was noted in 
the lower extremities and toes were up going bilaterally.  Myoclonic spasms were noted semi-
periodicially at about every 5-10 seconds.  CSF evaluation was significant only increased 
protein levels and oligoclonal bands in the CSF; no nucleated cells or 14-3-3 antigen were 
detected.  PCR testing for Herpes Simplex Virus, West Nile Virus, HIV, amongst others, were all 
negative.  Serological testing did not reveal any infection with Coccidiomycosis or Cryptococcus, 
however detected high titers of Rubeola antibodies in the CSF.  MRI revealed multiple, sub-
cortical T2 and FLAIR abnormalities, without any obvious enhancement with contrast.  EEG 
revealed semi-periodic high amplitude sharp waves at 5-10 seconds interval.  A diagnosis of 
SSPE was made.  Myoclonus was symptomatically treated with clonazepam and leviteracetam.  
A trial of treatment with inosine pranobex, interferon alpha and ribavirin did not improve the 
symptoms. 
 
Discussion: SSPE remains a rare clinical entity in the USA, thanks to the MMR vaccine.  In a 
young adult presenting with myoclonic spasms and progressive mental decline, one has to 
consider SSPE in the differential, especially in the context of extensive immigration, and “activist 
parents”.  Identification of Rubeola antibodies in the CSF remains the gold standard for 
diagnosis of SSPE.  Videography of the characteristic myoclonus, MRI findings, EEG findings 
will be presented. 
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EXACERBATION OF STROKE SYMPTOMS BY INFECTION AND METABOLIC 
PERTUBATIONS—A DIFFUSION WEIGHTED MRI STUDY 

 
Kerry Knievel, DO, Stanley Jones P Iyadurai, MD, PhD, Murray Flaster, MD 

 
Introduction: Stroke is the leading cause of acute-onset, focal neurological deficits in adults.  
Acute ischemia secondary to a thromboembolic event is the most common cause of stroke in 
adults.  It is extremely important to distinguish new ischemia from exacerbation of prior ischemic 
deficits. This is crucial in deciding upon initial therapy (i.e. thrombolytics) or further secondary 
prevention. Conventional teaching has emphasized that acute exacerbations of prior 
neurological deficits may happen in conjunction with acute microbial infection or metabolic 
derangement. However, no study has actually demonstrated that acute worsening does not 
represent new ischemia or that clinical worsening believed to reflect infectious or metabolic 
perturbation of old neurological deficits is not in fact new ischemia. To date, Diffusion-weighted 
Magnetic Resonance Imaging (DW-MRI) remains the most sensitive and specific marker for 
new ischemia and we have set out to establish the usefulness of diffusion restriction and clinical 
outcome in ambiguous cases involving either new stroke or worsening of old deficits. 
 
Objective: To report the use of Diffusion-weighted Magnetic Resonance Imaging to help 
distinguish new brain ischemia from acute exacerbation of prior stroke symptoms/deficits, in the 
face of infection or metabolic abnormalities. 
 
Design/methods: Case Series, Prospective study: collecting a series of consecutive 
ambiguous clinical cases where timely DWI and adequate clinical prior and subsequent data are 
both available. 
 
Results: Our initial analysis included patients with history of previous strokes, who presented 
with acute-onset of worsening of their prior neurological deficits (n = 33), DW-MRI was 
performed on 27 patients.  DW-MRI analysis in most instances (n = 15) did not reveal any new 
strokes (DW-MRI negative).  However, in those patients, infection or metabolic abnormality was 
concurrently noted.  CT angiography was performed in the 6 patients in which MRI DWI was not 
done and all 6 were negative for acute vessel occlusion.  Clinical recovery after medical 
treatment did correlate with resolution of the neurological worsening. 
 
Conclusions/Relevance: It is commonly believed that systemic infections exacerbate previous 
stroke symptoms.  Our study bolsters such an idea with evidence from DW-MRI.  A history of 
past strokes and a concurrent infection most likely identifies a state were old symptoms are 
exacerbated by infection rather than a new stroke event.  A larger study of this kind may yield 
predictive features that would help an emergency room physician or stroke neurologist 
distinguish new ischemia from simple worsening where emergent DWI is not available. More 
accurate treatment decisions regarding use of tissue plasminogen activator (tPA) versus aspirin 
versus antimicrobials versus correction of metabolic abnormalities may be possible. 
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CHRONIC INFLAMMATORY DEMYELINATING POYNEUROPATHY 
 

Pouya Lavian, MD 
 

Introduction: CIDP is an acquired inflammatory demyelinating polyneuropathy of peripheral 
nerves and nerve roots, which is proposed to be of immunological mechanism.  Acute 
Inflammatory Demyelinating Polyneuropathy (Guillain-Barre syndrome) and Chronic 
Inflammatory Demyelinating Polyneuropathy are thought to be related in this regard.  
Unfortunately, CIDP is under-recognized due to heterogeneous presentation and consequently 
under treated. Early diagnosis and treatment are critical in preventing irreversible axonal 
damage.   Time course appears to be a quick way of differentiation CIDP and AIDP.  But CIDP 
is not simply a prolonged version of AIDP.  AIDP progresses rapidly and often plateaus within 
three weeks of commencement, whereas CIDP’s peak exceeds 4 weeks, averaging 3 months.  
Further, AIDP is monophasic, but CIDP could be, monophasic, relapsing or progressive.   
 
Case Report:  A 78 year-old male with borderline diabetes presented with an 8-week history of 
general weakness, difficulty ambulating and frequent falls.  He had a subacute left cerebellar 
infarct two weeks prior and despite rehab, he had continued to have progressive generalized 
weakness and falls.  He was unable to recall if the progression of muscle weakness was distal 
to proximal or vice versa.  He had trouble getting out of chairs, combing his hair and griping with 
his hands.  He had a mild bilateral facial weakness.  Motor exam consisted of 4/5 strength in 
bilateral upper extremities through out and -4/5 bilateral proximal muscles of lower extremities 
and 4/5 in distal muscles.  Sensory examination revealed pain and temperature decreased in a 
stocking more than glove distribution.  Additionally, there was noted severe vibration and mild 
proprioception deficits in the lower extremities bilaterally.  Romberg sign was positive.  The 
patient was globally areflexive and had left dysmetria.  CSF revealed cytoalbuminological 
dissociation with protein of 201.6 and WBC of 201.  All other lab work up, including infective 
work up of CSF was negative.  The nerve conduction study was suggestive of a demyelinating 
process with some axonal involvement, but inconclusive.  The patient was diagnosed with CIDP 
and treated with five days of methylprednisolone.  The patient’s follow up exams showed 
continued improvement and he was discharged with instruction for weekly methylprednisolone 
infusions for two months and mycophenolate mofetil daily.  
 
Discussion:  In this case, the recognition of proximal and distal muscle involvement from initial 
onset, and a time course that did not plateau after 3 weeks, was the key in suspecting CIDP.  
The fact that the patient had a recent stroke confounded the case, but his motor complaints 
were not sequelea of the CVA.  Along with other confirmatory studies the remarkable response 
to steroids is classic in CIDP versus no response in AIDP.  Some features of CIDP are: 
symmetrical weakness in both distal and proximal muscles, abnormal reflexes (75% areflexic), 
elevated CSF protein, multifocal demyelination with or without axonal degeneration, symmetrical 
sensory signs in 85%, facial weakness (less than AIDP), symptomatic dysautonomia 
(uncommon), and respiratory support requirement (5%).  
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PROGRESSIVE PARAPARESIS IN A 71 YEAR-OLD MALE DUE TO SPINAL DURAL 
ARTERIOVENOUS FISTULA: CASE REPORT  

Susan Lee DO, Leslie Freidman MD, Denise Campagnolo MD 
 

Introduction: Spinal Dural Arteriovenous Fistula (SDAVF) is an uncommon entity with an 
estimated annual incidence of 5-10 individuals per million, per year. SDAVF commonly affects 
middle-aged men (mean age 55-60) and 90% are located in the thoracic or lumbar region. It is a 
condition in which a slow flow fistula is formed between a radicular artery and the corresponding 
radicular vein within the dural root sleeve. The increased pressure from this abnormal 
connection causes the venous system to arterialize and results in venous hypertension, venous 
congestion, and decreased tissue perfusion. The net effect may eventually lead to venous 
infarction. Although the course of this condition is generally slow and progressive, this disease 
entity must be recognized early in order to prevent permanent spinal cord damage. We report 
the case of a 71 year old male with progressive paraparesis developing over 8 months, and 
ultimately found to be a result of SDAVF.  
 
Case Report: A 71-year-old male was transferred to our facility for evaluation and treatment of 
paraplegia. The patient’s symptoms began 8 months prior to admission when he began to 
experience mild bilateral lower extremity weakness and what he described as an “achy” pain. 
The symptoms would occur approximately 10 minutes after the onset of any activity and 
resolved with rest. He also noted a few episodes of bowel incontinence and increased urinary 
urgency during this period. He presented to an outside facility after sudden and painful onset of 
bilateral lower extremity pain that left him paraplegic. He was diagnosed with Transverse 
Myelitis at the outside facility and treated with 5 days of IV solumedrol. He was discharged to a 
rehabilitation facility with no significant improvement of his lower extremity leg strength. While in 
rehab, he began to experience a sharp sensation in his abdomen, in a band-like distribution. He 
was discharged home after 4 weeks of rehab, but was readmitted to the outside facility 2 
months later for increasing pain in a band-like distribution around his abdomen.  He was then 
transferred to our facility for further evaluation. On admission to our facility, the patient had 
flaccid paralysis of his lower extremities. He also had loss of pinprick, vibration, light touch, and 
proprioception in a T8 distribution. He had absent patellar and Achilles reflexes bilaterally and 
his toes were mute. His rectal tone was diminished. An MRI of the thoracic and cervical spine 
revealed diffusely abnormal T2 signal from C5-T12, suggestive of vasogenic edema. An area of 
diminished cord signal was noted from T8-10. Additionally, nodular flow voids were identified 
along the dorsal surface of the spinal cord. A subsequent MRA demonstrated a dilated vascular 
structure along the right L1-2 neural foramen, consistent with a SDAVF. A conventional spinal 
angiogram confirmed the presence of a SDAVF at the right L1 level. The patient underwent 
ligation and resection of his SDAVF without complications. Post-operatively, the patient did not 
demonstrate any improvement in his lower extremity strength as it was believed that his spinal 
cord had already suffered infarction at the T8-10 level (as noted by the diminished cord signal 
on the MRI). He was discharged to a rehabilitation facility 5 days after surgery in stable 
condition, and without any further progression of his paralysis. 
 
Discussion: SDAVF typically presents as a gradual, progressive course of lower extremity 
weakness, with step-wise deterioration. Bowel and bladder dysfunction usually occur later in the 
course of the disease. Deep tendon reflexes are usually increased, but may be absent late in 
the disease if the spinal cord has undergone infarction. It is important to consider SDAVF in the 
differential of progressive paraparesis, and to properly diagnose this condition early as it is a 
potentially reversible condition. Spinal Angiogram is the gold standard for diagnosis and direct 
visualization of the fistula, and treatment consists of either surgical resection or endovascular 
embolization.
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UTILITY OF CT SCAN CRITERIA FOR IVTPA TREATMENT  
IN PATIENTS WITH UNKNOWN TIME OF STROKE ONSET 

 
 

Wei Liu, MD/PhD., Denise Drumm, PhD, Marc Malkoff, MD, Murry Flaster, MD,  
George Tsigoulis, MD,  James Frey, MD 

 
Objective: To ascertain the utility of basic CTH in determining IVTPA eligibility in patients 
whose time of stroke onset is unknown. 
 
 
Background: The 3 hour time window for IVTPA excludes patients who awaken (AW) or are 
found down (FD) with stroke. We hypothesized that relative normalcy of CTH could reliably 
establish TPA eligibility in AW and FD patients. 
 
 
Design/Methods: Between 2001 and 2006 we offered IVTPA to AW and FD patients utilizing 
CTH eligibility criteria from the TPA guidelines, where early ischemic changes (EIC) do not 
preclude treatment. Patients consented after being informed that the benefits and risks were 
uncertain. Statistical methods were Fisher s Exact Test for categorical variables and comparison 
of means for continuous variables. Patients who died were excluded from calculations of length 
of stay (LOS), NIHSS change, and discharge NIHSS. 
 
 
Results: 20 patients were treated: 11 AW, 9 FD. Characteristics were: age 68; males 13; 
glucose 124; systolic blood pressure 188; admission/discharge NIHSS 10.9/7.65; ER to TPA 77 
minutes; hours awakened/found to TPA 2.8; EIC 25%; CTA occlusion 40%; ICH 0; LOS 8.25 
days; home 5 (25%), rehab 5 (25%), SNF 6 (30%), death 4 (20%).  
 
 
Significant differences/trends between AW and FD were: age 63 v 73 (p=.086); male10 v 6 
(p=.017); home 5 v 0 (p=.038); death 0 v 4 (p=.026); hours from last seen intact 9.0 v 3.3 
(p<.001).  
 
 
There were no significant differences between AW and FD in ethnicity, risk factors, NIHSS on 
admission/discharge/change, times to treat, EIC, occlusion on CTA, LOS. 
 
 
Conclusions/Relevance: Outcomes in this preliminary experience suggest the possibility that 
CT scan criteria may be safely utilized to ascertain eligibility for IVTPA, moreso for AW patients, 
whose more favorable outcomes suggest that their strokes may occur near the time of 
awakening. Confirmation with randomized data will be essential. 
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TIME TO FIRST INTERICTAL EPILEPTIFORM DISCHARGE IN EXTENDED RECORDING 
EEGS 

Travis Losey MD and Lori Uber-Zak DO  
Purpose: The outpatient interictal EEG is commonly performed as a part of the evaluation of 
patients with a suspected seizure disorder. The presence of interictal epileptiform discharges 
(IEDs) on an EEG can provide support for the diagnosis of a specific epilepsy syndrome, such 
as a generalized onset epilepsy, and aid in identifying the seizure focus in localization related 
epilepsy. Current guidelines recommend that an outpatient EEG be recorded for at least 20 
minutes. In clinical practice, the duration of routine, outpatient, interictal EEGs varies widely 
between institutions, ranging from 15 to 120 minutes. 29-56% of patients with epilepsy will have 
IEDs on a single outpatient EEG of at least 30 minutes duration.  When the routine EEG is 
repeated, IEDs are seen in 82% of people with a clinical diagnosis of, but the yield of a single 
extended recording EEG has not been well established.  
Methods: We retrospectively reviewed the reports of all outpatient, routine EEGs of greater 
then 60 minutes duration acquired at Loma Linda University from January 2003 to March 2006 
on adults at least 18 years of age. EEGs were acquired using the International 10-20 system on 
Nicolet digital EEG equipment. All EEGs were obtained to evaluate for evidence of a seizure 
disorder when uncertainty was present as the patient’s diagnosis. Patients were instructed not 
to sleep the night before the EEG. One patient was sedated with chloral hydrate for the EEG. 
Hyperventilation and photic stimulation were performed at the end of the EEG.  In studies where 
IEDs were reported, the tracing was reviewed by a study investigator and the time to the first 
IED was recorded. Statistical analysis was performed using Excel. Approval from the local 
Institutional Review Board was obtained prior to the study.   
Results: 171 EEGs performed on 156 patients were identified. 60 patients had at least one 
prior EEG at our institution, of which 10 had definite and 2 had questionable epileptiform 
abnormalities. 59% of patients were on at least one anti-epileptic drug at the time of the EEG. 
The duration ranged from 65-384 minutes with a mean of 187 minutes. 89% attained stage II 
sleep and 40% attained stage III sleep. 26% of the EEGs captured IEDs. Of these, 53% showed 
IEDs within the first 20 minutes and 47% showed IEDs only after 20 minutes of recording. The 
mean time to the  first IED was 32.8 minutes with a range of 1-216 minutes and a standard 
deviation of 48.2 min. Results were skewed to the right (skew 2.22) with a median time to the 
first IED of 10 minutes. In 71% of the abnormal studies the first IED occurred within the first 30 
minutes, and 93% within the first 90 minutes of the EEG. In no cases was the first IED seen 
during hyperventilation or photic stimulation.  The mean duration to the first IED in the 20 
patients with temporal discharges was 56 minutes while the duration for the 14 patients with 
generalized discharges was 22 minutes (p=0.053).  
Conclusions: Our study demonstrates that interictal, outpatient, extended recording EEGs can 
capture interictal epileptiform discharges that would be missed on shorter routine interictal 
EEGs. Of the patients in our population with IEDs, 47% would be missed by a single 20 minute 
EEG and 29% would be missed even with a 30 minute EEG. A shorter duration to the first IED 
was seen in patients with generalized discharges in our study, in agreement with prior studies. 
This suggests that extended recording EEGs may be more helpful when temporal lobe epilepsy 
is suspected.  Weaknesses of our study include the heterogeneous patient population and the 
fact that activating procedures were performed at the end of the EEG. It is possible that if 
activating procedures were performed earlier the initial IEDs would have occurred earlier in the 
EEG.  Current guidelines for the duration of routine interictal, outpatient EEGs are not evidence 
based. Prospective studies incorporating extended recording EEGs including all patients 
undergoing routine EEGs are needed to define the optimal duration of this procedure. In many 
patients, an extended recording EEG will capture epileptiform abnormalities that would 
otherwise be missed by a routine 20 minute EEG.  
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HEADACHE AND MILESTONE REGRESSION 
Allison McClelland, MD 

Introduction:  Missing or not initiating a timely work-up of concerning clinical findings can lead 
to a late diagnosis of a treatable condition or effects that are no longer reversible.  When 
persistent or progressive symptoms are present, it is important to do a thorough work-up to rule 
out serious pathology prior to attributing the symptoms to psychiatric or other non-organic 
causes. 
 
Case Report:  A 7 year old girl presented to the Emergency Department after having an 
episode of enuresis and period of confusion while at school.  Upon questioning, mom reported 
the girl to have been experiencing headaches for the last two years.  Over the previous three 
months, the headaches had been increasing in frequency and severity and did not respond to 
acetominophen.  Mom also related that she was having a harder time getting ready for school, 
beginning to have difficulty in school, and experiencing difficulty with concentration.  In the early 
course of the onset of these symptoms, they were attributed to the stress of losing her father.  
Later, she was diagnosed with ADHD and hypothyroidism and was started on levothyroxine.  
During the summer break after onset of symptoms, her mom noticed loss of gross and fine mo-
tor skills.  When starting the second grade, mom reported her skills to be less than her four-
year-old sister.  Her pediatrician had referred her to see the neurologist, who she was 
scheduled to see in four months.  By this time, she was having “staring spells” with increasing 
frequency and duration.  She was having occasional loss of bowel and bladder control.   When 
asked, mom reported that she was drinking and urinating more than her four year old sister as 
well as her peers.   
 
Brain imaging showed a pituitary mass.  Ophthalmic examination found her to have intact visual 
fields, decreased visual acuity, and optic atrophy.  She underwent trans-sphenoidal endoscopic 
resection of mass.  She was treated for DI.  Pathology revealed the mass to be a craniophy-
ringioma.  After removal of the mass, she began to recover motor skills. 
 
Discussion:  In this case, the patient’s symptoms were attributed to behavioral and social 
causes, such as ADHD and the stress of losing her father.  Evaluation of other causes that may 
lead to similar presentation were not done.  When the loss of milestones was first noticed, a 
neurological evaluation needed to be initiated in a timely manner.  With a constellation of 
symptoms (chronic headache, loss of milestones, difficulty in school, change in behavior, 
“staring spells”, hypothyroidism, secondary eneuresis) were developing, an urgent neurological 
evaluation and further investigation must pursued.   
 
Indications for neuroimaging in children with headaches include any abnormal neurologic signs, 
recent school failure, behavioral change, or fall-off their linear growth curve.  When the history of 
the child’s headache reveals that they occur early in the morning, wake the child from sleep, or 
are increasing in frequency or severity, neuroimaging should be done.  Other reasons for 
neuroimaging would be headaches and seizures coinciding, migraines with preceding vascular 
symptoms occurring with seizure.  Any child with focal neurological signs or symptoms during a 
headache or a child under 6 years old whose principal complaint is headache requires 
radiologic evaluation.  A cough headache, recent trauma, meningismus, headache worsening 
with recumbancy, alteration in mental status, or acutely progressive symptoms deserves 
neuroimaging as well. 
 
An expanded differential and vigilance to early evaluation of concerning signs and symptoms 
can prevent significant morbidity. 
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TELL ME WHAT’S WRONG! 
 

Steven Milius, DO 
 
Introduction:  Many physicians may find it very difficult to discover the root cause of a ‘difficult 
child’.  Is it a medical problem, is the child trying to get some attention, or is it simply poor 
parenting?  This case uncovers one of the many potential causes of a child who is thought to be 
a problem, yet ended up having apraxia of speech. 
 
Case:  M.J., a 2 year old Caucasian boy, presented with his mother to the Behavior and 
Development clinic because the maternal grandmother believes that M.J. has autism because 
he doesn’t talk and he is aggressive with other children.  On further questioning, M.J. had little 
babbling as an infant.  He can hardly imitate sounds, using the sound “da” for everything.  In 
order to communicate, he uses gestures and grunting sounds.  The remainder of his 
development appears normal; he can jump up, throw a ball overhead, build a tower of 7 cubes, 
put on clothing, and imitate strokes with a pencil.  He can parallel play, however if there is a toy 
he wants that another child has, he gets frustrated and will sometimes get aggressive by simply 
taking it.  His birth history, past medical history, and family history is insignificant.  Physical 
exam is completely benign.  He interacts with both his mother and the physician during the visit, 
but as the history states, he communicates with gestures and grunting after getting frustrated 
when he tried to speak.  He obviously does not have autism because he does interact and 
communicate, but it is clear that he has a communication disorder.  After further discussion with 
his parents about the child’s history, and ruling out other causes of communication disorders, it 
is thought that M.J. has apraxia of speech, or also known as developmental apraxia of speech. 
 
Discussion:  Communication is a multidimensional dynamic process that allows human beings 
to interact with their environment.  Communication involves cerebration, cognition, hearing, 
speech production, and motor coordination.  With communication disorders, one must consider 
all aspects of the normal communication process.  Thoughts are organized by the brain and 
encoded into a sequence according to learned grammatical and linguistic rules.  These rules 
govern the way sounds are organized (phonology), the meaning of words (semantics), how 
words are formed (morphology), how words are combined into phrases (syntax), and the use of 
language in context (pragmatics).  Speech involves the coordinated motor activity of muscles 
involved in respiration, phonation, resonance, and articulation.  All of this is modulated by 
central and peripheral innervation, including cranial nerves V, X, Xl, and Xll, as well as phrenic 
and intercostal nerves.  Sound waves are transformed by the auditory system into neural input 
for both the speaker and the listener.  Thus the process of communication begins and ends in 
the brain.  Apraxia is a disorder with the capacity to program the positioning of the speech 
musculature and sequence the movements necessary for speech.  The problem is 
neurologically based with subtle brain impairment or malfunctioning.  This likely occurs with left 
frontal lesions adjacent to the Broca area, however, no one really knows exactly what the brain 
impairment is or what causes it.  There are similar symptoms is patients who have apraxia of 
speech, which helps to make the diagnosis.  With early diagnosis and specific treatments, many 
children can lead normal lives.  The alternative can mean a child experiencing sadness, 
declining self-esteem leading to depression and pessimism, and eventually loose interest in life 
with eventual loss of motivation and lack of effort.  This should provide physicians the motivation 
to not give up on a ‘difficult child’, but to be persistent in finding a cause, such as apraxia of 
speech. 
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RECURRENT RESPIRATORY PAPILLOMATOSIS LEADING TO SQUAMOUS CELL 
CARCINOMA 

Sang Nguyen, DO, Kelly Hughes, DO, and Nicole Anania, DO 
Introduction: A papilloma is a benign epithelial tumor that appears wart like.  Papillomaviruses 
are double-stranded DNA viruses that belong to the papillomaviridae family and the human 
papillomavirus (HPV) is so named because it only infects humans (all papillomaviruses are 
species specific). There are more than 100 types of HPV and it infects epithelial tissues of the 
skin and mucous membranes resulting in cutaneous disease, anogenital disease, oral 
papillomas and respiratory papillomatosis.   In fact, papillomas are the most common laryngeal 
neoplasm in children. Recurrent respiratory papillomatosis (RRP) is a symptomatic condition 
brought on by recurrent papillomas, which are usually caused by Human Papilloma Virus (HPV) 
types 6 and 11. This disease is usually diagnosed in childhood and the younger the age at 
diagnosis, the worse the prognosis. It is believed to be acquired during passage through an 
infected birth canal. The symptoms are hoarseness, stridor, croupy cough, foreign body 
sensation, dyspnea, wheezing, and vocal changes. Diagnosis is by direct laryngoscopy. 
Treatment is repeated laser vaporizations or cold knife resections via laryngoscopy.  In severe 
cases, treatment is needed every 6 weeks to maintain airway patency.  Disease can extend into 
the trachea and lungs. Although recurrent respiratory papillomatosis is generally regarded as a 
benign condition, there are known cases of malignant transformation. 
 
Case Report: 18 year old female with history RRP presented to the ED with 1 day history of 
dyspnea, difficulty with inspiration and wheezing.  Patient also reported a non-productive cough 
for the previous 3 weeks, a 14-lb weight loss over the previous 6 months, and a 2-yr history of 
RUQ pain with a negative abdominal ultrasound previously. ROS was otherwise negative.  
Patient acquired Human Papilloma Virus at birth and since age 1 year had undergone papilloma 
resection by her ENT every 8 weeks.  A tracheostomy tube was placed at 2 years and was 
removed 13 months prior to presentation.  Complications of her illness included sub-glottic 
stenosis and she had undergone a tracheal reconstruction in Wyoming.  Several months prior to 
presentation, she had been started on Cidofovir, a cytosine nucleotide analog, normally used to 
treat CMV retinitis.  Initially, the patient was diagnosed with pneumonia and she was treated 
with Rocephin, Azithromycin, Solumedrol, Albuterol and oxygen.  On the third day of 
hospitalization, she experienced increased respiratory distress requiring transfer to the PICU 
and Bipap. A CT scan done there showed RLL atelectasis, lytic lesions in her thoracic vertebrae 
(T5-8), posterior ribs (5-8), right posterior mediastinal mass, mass surrounding the thecal sac, 
spinal cord displacement, pulmonary papillomatosis, and a mass in the right main bronchus.  
MRI of the thoracic spine showed a right paraspinal mass.  CTH and neck showed a 2.4 cm 
paraspinal mass.  A biopsy showed a well differentiated squamous cell carcinoma. A 
hematology-oncology and radiation oncology consult were subsequently obtained. 
 
Discussion: Currently, the patient is undergoing chemotherapy and radiation therapy.  
However, her prognosis is poor because of the extent of disease at presentation and the type of 
squamous cell carcinoma.  Unfortunately, there are no antiviral drugs currently licensed in the 
United States for treatment of HPV.  Acyclovir and Cidofovir have been tried with some success.  
The most promising therapy we have in medicine currently is the FDA approved quadrivalent 
recombinant HPV vaccine (Gardasil), which was licensed in 2007.  If every eligible female 
receives this vaccine, we may be able to prevent future generations of children from being born 
infected with Human Papilloma Virus.  The HPV vaccine is recommended for girls 11 and 12 
years (or 13 to 26 years of age who did not receive it when they were younger) and is given as 
a series of three injections over a six-month period. It also may be given at the same time as 
other vaccines. 
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HEADACHE AND BLURRY VISION: 
A CASE OF VOGT-KOYANAGI-HARADA SYNDROME 

 
Adel Olshansky MD and Vance M. Julian MD 

 
Introduction: Vogt-Koyanagi-Harada (VKH) syndrome is granulomatous multisystem 
inflammatory disorder, frequently involving uvea, meninges, inner ear, and skin. Pathogenesis 
involves abberant T-cell mediated immune response directed against melanocyte self-antigens. 
Indocyanine green angiography reveals typical signs of VKH syndrome (exudative retinal 
detachment and granulomatous preservation of choreocapillaris), however, diagnosis is often 
made by clinical history and ocular examination.  Uveitis, poliosis, vitiligo, dysacousis, and 
meningitis are typical presenting features. There are 3 categories of disease: complete, 
incomplete, and probable VKH. To diagnose VKH disease: patients must have no prior history 
of ocular trauma or surgery, no evidence of another ocular disease based upon clinical or 
laboratory evidence, and bilateral ocular involvement. Prompt aggressive immunomodulatory 
therapy is associated with good prognosis. We report a case where VKH syndrome was 
misdiagnosed as pseudotumor cerebri and mild cerebrospinal fluid pleocytosis remained 
unaccounted for causing a delay in the diagnosis and initiation of therapy.  
Case Report: A 46 year old Hispanic female reported two weeks of progressing daily 
headaches associated with nausea, photophobia and blurry vision to an optometrist. Dilated eye 
exam revealed bilateral disc swelling and concern for optic neuritis. Brain MRI with and without 
contrast showed normal optic nerves. Three days later, an ophthalmologist diagnosed bilateral 
papilledema and suggested an inpatient neurological evaluation. Worsening headache, nausea, 
photophobia dominated patient’s complaints. Blurry vision persisted. Lumbar puncture yielded 
negative gram stain and culture, normal protein and glucose, and lymphocyte predominant 
(95%) pleocytosis (64 WBC, 26 RBC). Head CT without contrast was unremarkable. Physical 
exam was only notable for papilledema and conjunctival erythema. Cerebral MRV ruled out 
venous thrombosis. Pseudotumor cerebri was diagnosed, and Acetazolamide therapy was 
initiated with some improvement in the headache intensity. Two weeks after discharge, patient 
returned complaining of further deterioration of visual acuity, worsened headaches, nausea, and 
severe photophobia. Non-contrast head CT was unremarkable. Lumbar puncture was 
unsuccessful. Headache improved with medical management. In twelve days, patient returned 
to the emergency department with headache and almost complete vision loss – perceiving 
shades only. OD <20/800, OS 20/400. Lumbar puncture was done: opening pressure of 17 cm, 
RBC 890, WBC 500 (85% lymphocytes and 15% macrophages), protein 66, and normal 
glucose. Head CT was remarkable for the development of new hyperdensities in the posterior 
globes bilaterally (presumed hemorrhage). Ophthalmologic evaluation in emergency room 
resulted in diagnosis of uveitis and iriditis. Based on CSF cytology, head CT results, and ocular 
exam, diagnosis of uveo-meningitis, or VKH Syndrome was made. A small area of 
hypopigmentation was noted on the face. Patient reported decreased hearing bilaterally. Patient 
was admitted to hospital and started on oral Prednisone 80 mg, steroid eye drops, and Atropine 
eye drops. Viral meningitis was considered as a possible cause of the lymphocyte-predominant 
pleocytosis. HSV, Cocci, enterovirus, West Nile virus, VZV, Toxoplasma, Aspergillus serologies 
were sent and returned negative. After five days of steroid treatment, vision improved 
significantly. Patient was discharged on Prednisone. 
Discussion: In this case, diagnosis of VKH syndrome took almost two months. Multiple 
retrospective studies reported that early steroid therapy plays major role in the treatment of 
uveitis and improving vision. VKH syndrome is a rare disorder that can lead to great morbidity if 
misdiagnosed. VKH syndrome should be included in the differential of aseptic meningitis and 
vision loss. 
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WORK UP FOR FAILURE TO THRIVE IN 6 MONTH OLD MALE YIELDS DIAGNOSIS OF 
TUBEROUS SCLEROSIS COMPLEX 

 
Ann Pickard-Overy D.O. 

 
 
 
Introduction:  Tuberous sclerosis complex (TSC) is an autosomal dominant condition with a 
very broad clinical spectrum.  The varying age of presentation, severity of symptoms, specific 
organ system involvement, and family history can make this diagnosis challenging.  This case 
demonstrates an unusual presentation of seizures leading to the diagnosis of TSC. 
 
Case presentation:  A 6 month old male previously diagnosed with gastro-esophageal reflux 
(GER), presents to the emergency department with a 2 week history of increase vomiting and 
weight loss.  Mother reports vomiting that is non-bilious, non-projectile and usually associated 
with feeds.  Mother also states that her child is hard to feed due to 20-30 episodes of hiccups 
per day lasting 15-60 seconds.  She states that he has increased irritability after these periods 
and is uninterested in feeding.  Past medical history is significant for GER and a heart murmur 
that has not been worked up.  A family history is significant for an older brother with ADHD and 
the mother has a history of “teeth problems”.  Initial physical exam was negative other that a soft 
II/VI systolic murmur LSB which was thought to be an innocent flow murmur.  All initial labs 
where negative, an UGI, MBS, and pH probe ruled out GER and anatomical causes for non-
bilious vomiting.  On a subsequent evaluation, the patient was observed having an episode of 
hiccups.  The patient made short “hiccup-like” noises and had brief head extensions for about 
20 seconds.  This episode was followed by irritability and intermittent bilateral upper extremity 
extensions.  Child neurology became involved and an EEG was read as hypsarhythmia, a 
chaotic pattern of high voltage, multifocal, slow wave epileptic spikes.  The patient was 
diagnosed with infantile spasms based on EEG and clinical presentation.  A MRI revealed 
multiple, calcified subependymal nodules protruding into both lateral ventricles.  A closer 
physical exam revealed 2 small ash leaf macules on the patient’s lower back, which were only 
visible with a woods lamp.  At this time a diagnosis of TSC was now considered the most likely 
etiology of the infantile spasms.  An ECHO showed a small ventricular rhabdomyoma confirming 
the diagnosis as definite TSC.  The patient was treated with ACTH for 8 weeks for the infantile 
spasms and had a complete resolution of seizure activity.  No other interventions were 
recommended at this time and the patient was discharged home with close follow up.  Upon 
genetic testing, the patient’s brother was diagnosed with probable TSC and his mother was 
diagnosed with definite TSC.  Both family members had only nonspecific symptoms including 
ADHD, enamel pits, and few ash leaf macules. 
 
Discussion:  This case demonstrates that infantile spasms and TSC can be difficult to 
diagnose.  Infantile spasms can be mistaken for GER, hiccups, colic, transient posturing, and 
other types of seizures.  In about 50% of cases of infantile spasms the etiology is TSC.  Definite 
TSC is defined by clinical findings of one primary and two secondary features or one secondary 
and two tertiary features.  The clinic presentations are so variable due to the many systems that 
can be involved, including skin, brain, eye, kidney, heart, lung, teeth enamel and rarely mucous 
membranes, bone, liver, and uterus.  Prognosis is directly related to the specific features of 
each individual, with a poor prognosis if patient has seizures in the first year of life. 
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CASE REPORT OF EVANS SYNDROME IN A 13-YEAR OLD FEMALE 
Omar Rodriguez, M.D, and Colan Kennelly, MSIII 

 
Introduction:  Evans syndrome is a rare disorder, which involves a combination of autoimmune 
hemolytic anemia (AIHA) and immune thrombocytopenic purpura (ITP) first described by Robert 
Evans in 1951. Dr. Evans proposed a common etiology for the two conditions, and his 
eponymous syndrome describes patients who experience both – either simultaneously or at 
different times.  The disease typically has a chronic course characterized by relapses and 
reoccurrences, with approximately 60% having recurrent thrombocytopenia and 31% having 
recurrent anemia.  The morbidity of this condition is estimated at 7%.  The typical first-line 
therapy for the syndrome is oral prednisone or intravenous immunoglobulin, both of which are 
effective in most patients.  Alternative therapies include immunosuppressants, rituximab, and 
spleenectomy, although spleenectomy typically has a low long-term remission rate.  For severe 
cases, an allogenic stem cell transplant is considered, but carries its own risks. 
 
Case Report:  EC is a 13-year female who presented to the clinic with headaches and failure to 
thrive.  She was born in Cuba and immigrated to the United States at age 11.  As a child in 
Cuba she was diagnosed as having epilepsy and malnutrition, but once in the United States 
Neurologist did not find any evidence of patient having seizures. Patient has not reported any 
symptoms of seizures since Cuba, although her malnutrition and anorexia was evident in the 
first visit. Upon presenting to the St. Joseph’s Family Medicine Clinic her height was 59” (10th 
percentile) and her weight was 68 lbs. (10th percentile).  She described chronic fatigue and low 
appetite and her physical exam was significant for conjunctival pallor.  Labs showed a 
hemoglobin of 11.3 gm/dL and hematocrit of 33.7% with a MCV of 76fL and iron studies 
confirming microcytic anemia.  EC was started on oral iron supplements. Several months later, 
EC returned to the clinic complaining of fevers, dysuria and flank pain.  Labs revealed a urinary 
tract infection, hemoglobin of 6.8 gm/dL, hematocrit 19.5%, and platelets of 62,000.  She was 
admitted to the hospital, given 2L of packed red blood cells and improved immediately on 
prednisone therapy. She was diagnosed with Evans Syndrome, and the anemia resolved. She 
reports resolution of symptoms and improved appetite, and she has gained 15 pounds since 
therapy was started. 
 
 
Discussion:  Evans syndrome is an uncommon but serious condition, which presents as 
autoimmune hemolytic anemia and immune thrombocytopenic purpura. It should be considered 
in all patients with anemia who develop thrombocytopenia before, during, or after the episode of 
anemia.  This case illustrates the importance of considering anemia as a cause of failure to 
thrive. It also illustrated the severity of Evans Syndrome, but once the diagnosis was made, she 
made a rapid response to steroid treatment. The median age of presentation was between 5.5-
7.7 years. Our patient is slightly older than the “typical” age, but based on her social history it 
may have been missed earlier in life. 
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NON-TRAUMATIC BROWN-SEQUARD SYNDROME IN A PREGNANT PATIENT 

Arshia Sadreddin, MD, Stanley Iyadurai, PhD, MD, Michael Snyder, MD  

Introduction: 
Brown-Séquard syndrome is a hemi-cord syndrome and is characterized by ipsilateral 
hemiplegia, vibration and proprioception loss with contralateral pain and temperature sensation 
deficits below the level of lesion.  While penetrating trauma remains the most common cause, 
other etiologies such as ischemia, infection, spinal cord processes and disk disease have been 
invoked.  In some cases, no specific etiology is apparent or identified, although ischemic 
microcirculatory insufficiencies have been suspected (Gottesman et al., 1992).  Here we report 
the case of a pregnant female who presented with Brown-Sequard syndrome, in whom no 
specific etiology was identified by laboratory and imaging findings. 
 
 
Case Report: 
A 27-year old, 26-week pregnant female (G1P0) with remote history of neck trauma, presented 
with an 8-hour history of gait instability, right leg numbness and tightness around her chest, 
following an episode of sudden-onset chest pain that lasted transiently.  No urinary incontinence 
or perianal sensory change was reported.  Neurological examination revealed no cranial nerve 
deficits.  Motor examination was significant for left lower extremity weakness at 2/5.  Sensory 
examination showed a T4 sensory level, decreased proprioception on the left lower extremity, 
and a decreased pain and temperature sensation on the right lower extremity. Increased 
reflexes, clonus and a positive Babinski’s sign were observed on the left lower extremity.  
Various laboratory evaluations, including vitamin B12, folate levels, CSF studies were within 
normal limits, except for a mildly elevated SS-A level. Imaging studies did not reveal any 
evidence of aortic aneurysms or dissections, thromboses of the deep venous system.  MRI of 
the brain and the spinal cord were within normal limits.  
 
 
Discussion: 
We report a case of acute-onset, non-traumatic Brown-Sequard Syndrome in a previously 
healthy woman in her second trimester of pregnancy. Laboratory and imaging studies did not 
reveal any obvious cause, including structural, infectious, or long-lasting ischemic event as 
identified by MRI. However, we suspect that she may have had an episode of ischemia likely 
secondary to transient hypercoagulable state due to fluctuating levels of SS-A as has been 
described in patients with SLE (Khare.et al., 2003). To our knowledge, this is the first report of 
pregnancy-related Brown-Sequard Syndrome. 
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RIGHT LOWER TRUNK BRACHIAL PLEXOPATHY IN A 56 YEAR-OLD WOMAN FROM 
BILATERAL CERVICAL RIBS:  A CASE REPORT 

 
Young Min Song MD, Richard Stanley Burns MD, Shafeeq Ladha MD 

 
Introduction: Neurogenic thoracic outlet syndrome (TOS) is a rare condition, occurring with an 
incidence of one per 1 million. It results in chronic hand wasting and sensory loss. It is caused 
by a rudimentary cervical rib or elongated C7 transverse process, which compresses the T1 
nerve root. Frequently it is misdiagnosed as an ulnar neuropathy, a much more common entity. 
We report clinical, radiographic, and electrophysiological findings in a middle-aged woman with 
unilateral wasting of hand. 
 
Case Report: A 56 year old woman developed right hand weakness and numbness over 6 or 7 
years. She reported grip weakness as well as numbness of the 4th and 5th digits and medial 
forearm. Past medical history was significant for chronic human immunodeficiency virus 
infection for 10 years, hypertension, and hepatitis C infection. She denied any current alcohol, 
tobacco, or drug use, but did have a history of intravenous drug use in the past. Neurological 
examination revealed normal mental status and cranial nerve examination. On motor exam, the 
strength was 5/5 (MRC grading) in upper and lower extremities, except for the right intrinsic 
hand muscles which were atrophic with 4/5 strength and the right finger extensors which were 
4+/5. No fasciculations were evident. On sensory exam, there was panmodal sensory loss over 
the medial aspect of the hand and distal forearm, on both the palmar and dorsal side. Reflexes 
were 2+ and symmetric throughout. Gait and coordination were normal. Nerve conduction study 
showed a low amplitude right median motor response with a normal right ulnar motor response. 
Motor latencies and velocities were normal. The medial antebrachial cutaneous nerve sensory 
response was absent on the right and normal on the left. The ulnar antidromic sensory 
amplitude was slightly low on the right and normal on the left. Needle electromyography 
revealed enlarged, poorly recruited motor unit potentials with decreased insertional activity in 
right C8/T1 innervated muscles. The electrophysiologic findings were those of a very chronic, 
right lower trunk brachial plexopathy. Chest CT revealed bilateral cervical ribs. MRI revealed no 
abnormality of the brachial plexus or apical lung mass. 
 
Discussion:  Neurogenic TOS is a rare condition causing weakness and wasting of the intrinsic 
hand muscles. It is frequently associated with bony abnormalities of the lower part of the 
cervical spine. Electrophysiogical study is essential to the diagnosis in order to distinguish the 
disorder from more common causes of hand wasting. Resection of the cervical rib may halt 
progression. 
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FULMINANT PSEUDOTUMOR CEREBRI SECONDARY TO BILATERAL TRANSVERSE / 
SIGMOID SINUSES INCREASED PRESSURE GRADIENT WITH ATYPICAL 
PRESENTATION OF ATAXIA AND HYPERREFLEXIA: A CASE REPORT 

Mohamed Teleb MD, Michael Synder MD 
 
Introduction: Pseuodtumor cerebri, now more correctly referred to as Idiopathic Intracranial 
Hypertension, is a disorder of raised ICP with no identifiable source. The Modified Dandy criteria 
are as follows: 1. Signs and symptoms of increased intracranial pressure. 2. No localizing 
neurologic signs otherwise, with the single exception being unilateral or bilateral VI nerve 
paresis.3. Normal CSF with increased pressure.4. Normal to small symmetric ventricles must be 
demonstrated. The criteria where modified in 2002 by Freidman and Jacobson by adding a 
requirement that MRI and MRV showed no thrombosis and that ICP was measured in lateral 
decubitus position. We present a case of fulminant Idiopathic Intracranial Hypertension in a non-
obese female with atypical features. 
 
Case Report: 22 year old white female with no significant past medical history presents after 10 
days of neck stiffness, headache for 9 days with nausea and vomiting, 5 days of blurry vision, 4 
days of diplopia, 3 days of ataxia, and 1 day of disconjugate gaze. She had a BMI of 28.  Her 
exam revealed bilateral six nerve palsy, left more than right. Visual acuity was also decreased 
with small peripheral scotomas bilaterally. Pupils were reactive. No meningeal signs were found. 
She had wide based gait and could not perform tandem gait. In addition she had left hand 
ataxia. Finally, asymmetric lower extremity hyperreflexia was noted, left more than right, with 
corresponding left-sided Babinski sign.  Evaluation included CT of head, MRI, MRA, and MRV 
of brain, which were normal. A lumbar tap revealed an opening pressure of 48 cm H2O and 
close fundoscopic exam revealed bilateral papilledema. CSF studies were all normal. Her 
headache improved after large volume tap and she was started on Diamox. Neurosurgery was 
consulted due to the fulminant presentation. Despite having a negative MRV, the retrograde 
cerebral venography with manometry revealed a high pressure gradient bilaterally between the 
transverse sinus and the sigmoid sinus. Pressures were 31 in sagital and bilateral transverse 
sinuses and only 5 in the sigmoid sinuses. She underwent stent placement in the 
transverse/sigmoid sinus junction on the right side and her pressures were normalized. Patients 
symptoms resolved including ataxia, hyperreflexia, abducens palsies, and her visual acuity 
returned to 20/20 in right eye and 20/30 in left eye.  She also had repeat formal visual field tests 
which were almost back to normal on 1 month follow up and continues to be headache free. 
 
Discussion: Fulminant Idiopathic Intracranial Hypertension is rare and in addition this case has 
many atypical features.  She presented with ataxia and upper motor neuron signs along with the 
typical headache and vision changes. Patient was not obese and had actually lost weight. MRV 
showed no stenosis yet retrograde venography with manometry showed a pressure gradient 
between transverse sinuses and sigmoid sinuses, which was resolved with stenting. Perhaps 
the technique or user reading the MRV is not sensitive to what is stenosis versus normal 
narrowing. As for the patient’s ataxia and hyperreflexia this could be due to pressure on the 
posterior fossa as children with increased intracranial pressure do present with ataxia and it is 
thought to be due to pressure in the posterior fossa.  
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CONGENITAL HEART DEFECT MASQUERADING AS SEPSIS 
Sean White, MD 

 
Introduction: Congenital heart defects in the newborn have varied presentations and, clinically, 
they can mimic a picture of sepsis.  This, coupled with the infrequency with which symptomatic 
heart defects are seen in the newborn period, (0.8% of live births), can make diagnosis difficult.  
Timely diagnosis, however, is imperative and a physician’s index of suspicion for a congenital heart 
defect in newborn presenting with signs & symptoms of sepsis should be high.  
 
Case Report: The patient was the product of a 25 year old, G1P1 pregnancy, delivered vaginally at 
term without complication.  Per mother, the patient was bottle fed and never fed more than 10-15 cc 
q3 hours, and seemed to be “working hard” to eat.  The patient was subsequently discharged after 
24 hrs, and followed up with her pediatrician on day of life number 2 with continued complaints of 
poor feeding.  A formula change was made by her pediatrician, however there was little 
improvement of feeding.   
 
At day of life #6, she presented to a local ED with tachypnea, vomiting, diarrhea, lethargy and poor 
feeding.  The patient was worked up for sepsis.  Diagnostics included a CBC, BMP, blood culture, 
and a lumbar puncture.  The staff was unable to obtain a urine sample.  The patient was then given 
a dose of ampicillin and cefotaxime for presumed sepsis, although the white blood cell count was 
18.7 and no fever had been reported.  Chemistries revealed a serum sodium 155, potassium level 
of 9.1 (sample not hemolyzed), chloride 116, HCO3 12, bun 78, and creatinine 3.0.  An ABG was 
obtained, pH 7.16, pCO2 41, pO2 <30, HCO3 14.2, and lactate 8.6.  The infant was subsequently 
intubated and, as the facility was not equipped to handle pediatric patients, she was transferred 
emergently to St. Joseph’s Hospital ICU for further treatment.  The transfer diagnosis was listed as 
suspected sepsis. 
 
Upon arrival to SJHMC, physical exam revealed a pale, lethargic infant with clinical signs of poor 
perfusion.  Expanded diagnostics revealed elevated liver enzymes, creatinine, & bilirubin, 
thrombocytopenia and prolonged coagulation times.  This, coupled with an enlarged cardiac 
shadow on chest x-ray prompted an echocardiogram.  Patient was immediately started on PGE, 
based on suspicion of ductal dependent systemic flow.  It was felt that the end organ damage was 
secondary to ductal closure and the hypoperfusion that followed.  Echocardiogram revealed 
tricuspid atresia with normally related great vessels, malalignment VSD with subaortic obstruction, 
discrete coarctation of the thoracic aorta, nonrestrictive atrial septum, nonrestrictive ventricular 
septum, and a restrictive PDA.  The patient was evaluated by the cardiothoracic surgeon and, after 
resolution of her hypoperfusion injuries, was scheduled for repair. 
 
Discussion: This case illustrates the importance of including congenital heart defects in the list of 
differential diagnoses in neonates who present with a clinical picture of sepsis.  While sepsis can 
lead to shock and would be an obvious candidate in an infant with tachypnea, vomiting, diarrhea 
and lethargy, prompt recognition of a cardiac defect initiates a considerably different treatment.  
This is especially true in an infant with ductal dependent systemic blood flow in the face of ductal 
closure.  Sepsis, when recognized early, typically responds to current antibiotic therapy. Circulatory 
arrest secondary to hypoperfusion, however, will not.   
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REVERSED DIFFERENTIAL CYANOSIS IN THE NEWBORN: A CLINICAL FINDING IN 
TOTAL ANOMALOUS PULMONARY VENOUS RETURN ABOVE THE DIAPHRAGM 

 
Shook H.Yap MBBCh, Nicole Anania DO, Ernerio Alboliras MD, Lawrence D Lilien MD.   

 
Introduction: Two types of differential cyanosis (DC) occur in the newborn.  The common type 
of DC occurs when oxygen saturation in the right hand is greater than in the foot.  DC is seen 
when right to left shunting occurs from pulmonary artery to descending aorta through a patent 
ductus arteriosus (PDA).  The differential for the common type of DC is normal transitional 
pulmonary hypertension or persistent pulmonary hypertension.  The differential also includes 
interrupted aortic arch and preductal coarctation of the aorta.  The second type of DC is 
reversed differential cyanosis (RDC) and occurs when oxygen saturation is lower in the right 
hand than in the foot.  In pediatric cardiology textbooks, RDC is pathognomonic for transposition 
of the great vessels (TGV) with PPHN or TGV with left ventricular outflow obstruction.  It occurs 
when oxygenated blood from the pulmonary circulation enters the descending aorta through a 
PDA.  
 
Case report: A term male infant, 3.0 kgs, born by normal spontaneous vaginal delivery had 
Apgar scores of 8 and 9.  At 24 hours of age, he developed tachypnea and desaturation.  A 
radial arterial blood gas with FiO2 of 0.75 showed pH 7.53, pCO2 25, pO2 46.  Because of low 
pO2, the infant was transferred to a level III NICU where on FiO2 0.60, he had preductal 
saturation of 80% and postductal saturation of 93%.  Cardiovascular examination revealed no 
murmur, a split second heart sound, and normal pulses in upper and lower extremities.  Chest 
radiograph was normal.  The Infant was alert and active.  Echocardiography and CT 
angiography of the chest showed mixed total anomalous pulmonary venous return (TAPVR).  
The left pulmonary veins entered a left ascending vertical vein.  The right superior pulmonary 
vein entered the superior vena cava (SVC) just above the SVC-right atrial junction.  The right 
middle and lower pulmonary veins emptied into the right atrium.  He underwent elective 
reparative surgery on day 26.  
 
Discussion:  The differential of RDC listed in common pediatric cardiology textbooks consists 
of TGV with aortic arch anomaly (preductal coarctation or interruption of the aortic arch) or TGV 
with PPHN.  We add to this differential a case of RDC with above the diaphragm TAPVR.  RDC 
occurred via pulmonary venous streaming of oxygenated blood into the right ventricle, PDA, and 
the descending aorta.  We also believe that checking a single extremity saturation will have 
missed this infant’s cardiac pathology.  Therefore, as part of a cardiovascular work up to rule out 
CHD, simultaneous pre and post ductal saturations should be documented.  When RDC is 
present a full cardiac evaluation including an echocardiogram should be done.   
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ARIZONA MEDICAL EDUCATION CONSORTIUM 
 

PARTNERING TO ADVANCE THE QUALITY OF GRADUATE MEDICAL EDUCATION IN ARIZONA. 
 
 

The Arizona Medical Education 
Consortium (AzMEC) is dedicated to 
collaboration between and among all 
Accreditation Council for Graduate Medical 
Education (ACGME) accredited institutions 
and programs in Arizona.  AzMEC assists 
member hospitals for all program and 
institutional accreditation requirements, and 
the development of necessary 
administrative processes to enhance all of 
the training programs.  The Consortium is 
an active clinical partner in the state 
biomedical research initiative. 
 
AzMEC serves as the crucible of innovative 
approaches for GME and UME among all 
the teaching programs in Arizona, and 
develops new programs and processes to 
address regulatory and accreditation 
standards as they evolve. 
 
The Arizona Medical Education Consortium 
naturally evolved from the Phoenix Area 
Medical Education Consortium (PAMEC), 
established in 1996.  The state-wide 
organization was incorporated in 2003.  This 
metamorphosis took place due to the 
recognition of the rapid changes in the 
standards and competency based 
parameters that were being developed for 

accreditation of GME programs and that 
they would best be served by this 
collaborative and collective approach. 
 
AzMEC is proud to work with all of our 
member hospitals to continue Academic 
Excellence Day to celebrate the 
accomplishments of our residents and 
fellows and their supporting faculty. 
 
Consortium Members: 
Banner Good Samaritan  
  Medical Center 
Carl T. Hayden VA Medical  
  Center – Phoenix 
Maricopa Integrated Health System 
Mayo Clinic Arizona 
Phoenix Baptist Hospital 
Phoenix Children’s Hospital 
St. Joseph’s Hospital and  
  Medical Center 
Scottsdale Healthcare 
Southern Arizona VA Medical  
  Center – Tucson 
Tucson Medical Center 
University Medical Center 
University of Arizona College of     
  Medicine 
Kirksville College of Osteopathic Medicine – 
AZ Region 
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BANNER GOOD SAMARITAN MEDICAL CENTER 
RESIDENCY/FELLOWSHIP PROGRAMS 

Mission 

We exist to make a difference in people’s 
lives through excellent patient care. 

Overview 

Banner Good Samaritan Medical Center 
has served as a leader in healthcare in the 
Southwest since 1911. It is the flagship, 
quaternary care hospital of not-for-profit 
Banner Health which has 21 facilities 
throughout Arizona and other western and 
midwestern states. Banner Good Sam is 
located in the heart of Phoenix on a 60-acre 
campus including a modernistic 12-story 
inpatient complex and state-of-the-art 
diagnostic, emergency, ambulatory and 
support services. We are a major teaching 
affiliate of the University of Arizona's 
College of Medicine and an integral 
component of its expanding Phoenix 
Campus. Our Medical Center's 
academically oriented clinical setting with 
over 250 residents and fellows, medical 
students, other healthcare trainees and an 
excellent hospital-based faculty, fosters a 
very stimulating and rewarding educational 
atmosphere. 

Banner Good Samaritan has core 
residencies in Internal Medicine, Surgery, 
Family Practice, Obstetrics and Gynecology 
and Psychiatry. There is a Combined 
Internal Medicine-Pediatrics Residency and 
first year Transitional and Preliminary 
Medicine programs as well.  Our 
subspecialty fellowships include Cardiology, 
Interventional Cardiology, Endocrinology, 
Gastroenterology, Geriatrics, Medical 
Toxicology, Maternal-Fetal Medicine, and 
Pulmonary Disease and Critical Care 
Medicine. 

 
 
 

 
ACGME Approved Residency Programs 
 
Internal Medicine 

The Internal Medicine programs at Banner 
Good Samaritan Medical Center ("Good 
Sam") include categorical internal medicine, 
combined medicine-pediatrics and 
preliminary medicine.  All programs, 
including the internal medicine subspecialty 
programs described below are fully 
integrated with the Phoenix Veterans Affairs 
Medical Center.  

Two years ago, the internal medicine 
program was invited to participate in the 
Residency Review Committee for Internal 
Medicine’s (RRC-IM) Educational 
Innovations Project, based upon stringent 
educational criteria for participation, 17 were 
selected.  The Banner Good Sam internal 
medicine program was selected to be in this 
group of 17 “Best in Class” internal 
medicine programs and qualified for a 10 
year accreditation cycle. 

All faculty members hold academic 
appointments at the University.  Each year, 
40% or more of University of Arizona 
medical students complete their core clinical 
clerkship and elective rotations at Good 
Sam.  

The categorical medicine program provides 
36 months of training in internal medicine. 
The program is designed to train physicians 
who will enter the field of general internal 
medicine or one of the subspecialties. 
Residents are exposed to patients from 
different socioeconomic backgrounds who 
have a variety of common and uncommon 
medical problems. The program is designed 
to provide residents with elective time that 
allows the house officer to explore individual 
interests in the inpatient and outpatient 
settings. Required rotations include 
emergency medicine, neurology, geriatrics, 
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ambulatory medicine and a research month. 
The program matches for 20 interns per 
year.  In addition there are 11 preliminary 
medicine interns. 

Medicine-Pediatrics 
 
The combined program in internal medicine 
and pediatrics is four-year program that 
contains the core elements of training in 
both Internal Medicine and Pediatrics. The 
goal of the combined program is to train 
physicians who are fully capable of caring 
for the spectrum of illnesses that affect 
newborns, children, adolescents and adults.  

Residents who complete the four-year 
curriculum are eligible for board certification 
in both Internal Medicine and Pediatrics. 
Most physicians who complete the 
combined training experience join primary 
care physician. Others choose to pursue 
subspecialty training in fields that include 
the care of both children and adults. As a 
result of recent restructuring of many 
medical practices, there are many positions 
available for medicine-pediatrics graduates 
to work as full-time hospitalists, providing in-
hospital care for a wide variety of patient 
groups. 

Family Medicine 

As the first family medicine training program 
in Arizona and the 15th in the nation, Good 
Sam has a long and rich tradition in family 
medicine. The largest teaching hospital in 
the Southwest, Good Sam offers a unique 
site where family physicians learn and 
practice in an academically stimulating and 
supportive environment. The faculty 
includes superb, experienced family 
medicine educators and creative, dynamic 
new members.  

The primary focus of our program is to 
provide superior family medicine education 
in a "real world" medical setting that will 
prepare our graduates to thrive in a wide 

range of practice settings from inner-city 
metropolitan to frontier rural locations. 

Obstetrics & Gynecology 

This residency program helps new 
physicians make the transition from student 
to specialist by providing the support they 
need to develop clinical competence, 
relationship building with patients, methods 
for life long learning and health 
management experience.  

Residents learn, first-hand, the importance 
of continuity of care by caring for their own 
patients at Good Samaritan's outpatient 
Women's Health Service under the 
supervision of faculty.  All major 
subspecialties are represented and the 
faculty includes 16 perinatologists, many 
who enjoy national recognition. This fully 
accredited program functions on a single 
campus and accepts seven categorical 
residents each year for a total of 28. 

Orthopaedic Surgery 

The Banner Good Samaritan Orthopaedic 
Residency program is a collaboration 
between seven medical centers, two 
universities, and seven private 
clinics/surgicenters in the Phoenix 
metropolitan area. Residents serve the 
participating facilities over five years during 
which they complete surgical, specialty and 
sub-specialty rotations. World-class, 
volunteer faculty lead the residents through 
the program while demonstrating a clear 
vision of the role an orthopaedic surgeon 
plays in the medical community. 

Surgery 

The Phoenix Integrated Surgical Resident 
training program is primarily housed within 
two integrated hospitals, yet it is well 
supported by rotations at several affiliated 
institutions.  At BGSMC you to participate in 
the care of patients with myriad surgical 
disease entities under the rubrics of general 
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surgery and the specialties, including (to 
name a few): trauma and emergency 
surgery, advanced laparoscopy, 
cardiothoracic surgery, colon and rectal 
surgery, surgical endocrinology, 
transplantation, oncology, plastic and 
reconstructive surgery, surgical critical care 
and vascular/endovascular surgery. The 
second integral component, located a few 
miles up the road, is the Carl T. Hayden 
Veterans Affairs Medical Center.  With more 
than 450 inpatient beds and an extensive 
outpatient system linked by a state-of-art 
informatics system, this facility provides 
house officers with additional opportunities 
to hone their clinical skills in general surgery 
and a variety of additional subspecialties. 

Beyond these opportunities, house officers 
spend a considerable amount of their 
training at several affiliates during the 
middle years of their training. Another 
central Phoenix facility, Phoenix Children's 
Hospital, provides residents with their 
primary experience in management of age-
specific congenital and acquired surgical 
diseases. To the east, in Mesa, is the 
Banner Desert Medical Center, a 
burgeoning medical center that exposes 
house officers to a large private practice 
opportunity in contemporary general, 
oncologic, and pediatric surgery. Finally, 
both junior- and senior-level residents 
spend several months at the Alaska Native 
Medical Center.  

Psychiatry 

Over the past four decades, the Psychiatry 
Residency at Banner Good Samaritan 
Medical Center has provided excellent 
opportunities for our residents to acquire 
contemporary clinical skills and a solid 
foundation of knowledge for lifelong 
professional development. Beyond the 
fundamental goals of training competent, 
caring and ethical psychiatrists, our 
educational philosophy genuinely considers 
an integrated, biopsychosocial model the 
cornerstone of understanding and treating 

patients. A strong sense of responsibility is 
fostered in a variety of clinical settings with 
supervision by experienced and enthusiastic 
full-time faculty. The clinical rotations are 
complemented by daily organized lectures, 
seminars and conferences addressing the 
rapidly expanding body of information in 
modern Psychiatry. 

The clinical Psychiatry programs at Banner 
Good Samaritan include 22 inpatient beds 
and attractive outpatient clinics with 
personal offices for each resident. Our 
active consultation-liaison and emergency 
psychiatric services allow routine interaction 
with non-psychiatric colleagues throughout 
the Medical Center.  Our residents are 
exposed to an excellent mixture of public, 
managed care and private patients with 
diverse economic and socio-cultural 
backgrounds and every type of psychiatric 
illness, level of acuity and age. Our 
Psychiatry Residency Program also offers 
required and elective experiences at other 
well-supervised, nearby clinical sites, 
including the Veteran's Administration 
Medical Center (VAMC), Phoenix Children's 
Hospital (PCH), a community mental health 
clinic, forensic settings, Arizona State 
University and outreach to rural areas. 

ACGME Approved Fellowship Programs 

The following internal medicine 
subspecialty fellowships are fully integrated 
between Banner Good Samaritan Medical 
Center and the Phoenix Veterans Affairs 
Medical Center:  Each program leads to 
board eligibility in the subspecialty. 

Cardiology  

The Cardiology Fellowship Program 
encompasses full-time and part-time faculty 
members at both institutions.  There are 3 
fellows in each of the 3 years of training.  
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Interventional Cardiology 

There are three fellows in this one year 
fellowship, based primarily at Banner Good 
Samaritan. 

Endocrinology 

This is a 2-year training program with an 
optional 3rd year for those interested in 
furthering their skills in biomedical research. 
There are two fellows in each year of 
training. 
 
Gastroenterology 

This is a 3-year program with 3 fellows in 
each year.  There is a core group of full and 
part-time faculty at BGSMC and at the 
Phoenix VAMC. 

Geriatrics 

The Geriatric Fellowship is a one year 
program with two positions. It is based at 
Banner Good Samaritan Medical Center, 
and the Hayden VA Medical Center. 

Pulmonary Disease and Critical Care 
Medicine 

This is a 3-year program with 2 fellows in 
each year.  Full-time faculty at both 

hospitals as well as part-time staff at Banner 
Good Sam provides teaching. 

Hepatology 

This 1 year program is based at the Liver 
Disease Center at Banner Good Sam and 
the Liver Transplant unit.  There is 1 fellow 
each year.  Currently, there is no board 
certification in this subspecialty. 

Other Specialty Training Programs 

Maternal-Fetal Medicine 

There is one fellow every other year in this 
three year program that is integrated with 
the University of Arizona College of 
Medicine.   

Medical Toxicology 

The Department of Medical Toxicology 
consists of five board-certified medical 
toxicologists who along with the fellows 
work in conjunction with the Banner Poison 
Control Center.  Two fellows are chosen to 
enter the 2 year fellowship each academic 
year. 
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MARICOPA INTEGRATED HEALTH SYSTEM 
RESIDENCY PROGRAMS 

 
Maricopa Integrated Health System is 
dedicated to providing quality patient care in 
a setting of education and research. We are 
committed to fostering the academic 
programs that train physicians for this 
community and the clinical research that 
improves health care outcomes. 
 
AN OVERVIEW OF MARICOPA INTEGRATED 
HEALTH SYSTEM 
 
Maricopa Integrated Health System (MIHS) 
includes a tertiary care hospital licensed for 
639 beds (450 at Maricopa Medical Center, 
190 at Desert Vista Behavioral Health 
Center and the Psychiatric Annex), a 
141,560 square foot Comprehensive Health 
Care Center, and 11 primary care and 
family health care centers located 
throughout Maricopa County.  A separate 
educational and administrative building has 
auditorium seating for 400 and 
teleconferencing capabilities. Psychiatric 
services are offered in several venues, and 
include Desert Vista Behavioral Health 
Center in Mesa and an on-campus inpatient 
facility.  
 
MIHS is licensed by the Arizona Department 
of Health Services and accredited by the 
Joint Commission on Accreditation of Health 
Care Organizations. MIHS is officially 
recognized for its Level 1 Trauma Center, 
ACS-verified Level I Arizona Burn Center, 
Perinatal Level 3 Unit, and the Behavioral 
Health Center.  
 
MIHS is also accredited by the Accreditation 
Council for Graduate Medical Education and 
the Accreditation Council for Continuing 
Medical Education, and is a member of the 
American Hospital Association, the AAMC 
Council for Teaching Hospitals, the 
Association of Western Hospitals, and other 
local, state and national groups that 
represent and collaborate on behalf of 
under-graduate, graduate, and continuing 
medical education, and medical research. 

 
Maricopa Integrated Health System 
provides care for a diverse patient 
population including a high percentage of 
low-income patients. This environment 
provides residents with a wide range of 
interesting and challenging learning 
opportunities for medical diagnosis and 
treatment. Patient care activities are 
supported and enhanced by 
morbidity/mortality conferences and inter-
departmental and inter-disciplinary 
conferences. Visiting professors and 
physicians from across the nation broaden 
perspective and opportunity for clinical and 
research applications of current information. 
 
MIHS’ residents represent top medical 
graduates from some of the finest medical 
schools across the country. A wide variety 
of ethnic backgrounds adds to the overall 
cultural diversity of the institution, its 
patients, and its employees. 
 
Residents participate in clinical, bench, and 
outcome research. The MIHS Research 
Department, in addition to the clinical 
departments, provide research support and 
opportunities for travel to academic 
meetings. Bio-statisticians and departmental 
research coordinators and staff are 
available to assist residents with project 
design, implementation, technical support, 
and statistical analysis. 
 
In addition to our own 214 residents 
(expanding to 218 in July 2008), MIHS 
trains many residents based at other 
hospitals throughout the valley and nation-
wide, and medical students from local, 
national, and international schools. 
Throughout their training programs, 
therefore, our residents have opportunities 
to work with outside residents from a wide 
range of background and experience, and 
develop their teaching skills by mentoring 
rotating medical students through the many 
learning modalities of a medical education 
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program.  In particular, MIHS hosts 
numerous medical students from the 
University of Arizona pursuing 3rd and 4th 
year electives available through our clinical 
departments.  
 
MIHS residents contribute to the wider 
mission of the health system as full 
members of numerous hospital committees 
and engage in on-going departmental peer 
review activities. In addition, the Residents' 
Association advocates for resident issues, 
represents residents throughout the health 
system, promotes social events among 
residents of all departments, supports 
charitable activities, and provides financial 
support of approved resident service on 
select outside rotations.  The Association 
also plays an active role in the review and 
development of MIHS policies and 
procedures that affect residents. 
 
Maricopa Integrated Health System has 
both full-time and part-time clinical attending 
staff that dedicate their time and expertise 
to further medical education and guide 
residents throughout their training. Many of 
these highly-qualified and teaching-oriented 
physician staff maintain dual academic 
appointments with other facilities, such as 
the Mayo School of Medicine and the 
University of Arizona College of Medicine. 
 
ACGME Approved Residency Programs 
 
Emergency Medicine:  Maricopa 
Integrated Health System is the third busiest 
trauma center in the Phoenix area. Our 
residents are exposed to a wide variety of 
trauma situations, as well as routine 
emergency medicine cases. To broaden the 
experience, residents also rotate to 
emergency departments in other hospitals 
throughout the valley to expand their 
experience of emergency medicine as 
practiced in private hospital settings.  At the 
current time, therefore, MIHS maintains 
affiliation agreements with Banner 
Thunderbird and Scottsdale Healthcare.  
The Emergency Medicine program also 

sponsors a toxicology fellowship at Banner 
Good Samaritan Medical Center. 
Our Emergency Medicine residency 
program recently received five years 
continued accreditation from the ACGME. 
 
Positions per level: 10 
Chair:  Stephan Stapczynski, MD 
Boston UCLA School of Medicine 
Program Director:  Eric Katz, MD 
Albert Einstein College of Medicine 
 
Medicine: More than half of the graduates 
of this residency program enter general 
internal medicine.  The program is ideally 
designed to train well-rounded, competent 
internists to care for patients both in 
hospitals and in ambulatory clinics.  
Approximately forty percent of resident 
training in this program takes place in the 
ambulatory setting.  Our program also offers 
diverse exposure to the practice of  
medicine in family health care centers, 
where residents are able to participate in 
the continuity of patient care. The Medicine 
program also includes rotations at Mayo 
Clinic Scottsdale to broaden their 
experience of medical care in a large private 
clinic.  The program offers further 
opportunities for residents to pursue 
electives at the Mayo Clinic in Rochester. 
 
Position per level: 14 
Chair: David Wisinger, MD 
University of South Florida 
Program Director: Jaya Raj, MD 
Columbia University 
 
Obstetrics & Gynecology: Known as the 
Phoenix Integrated Residency in Obstetrics 
and Gynecolgy, this program is sponsored 
by Maricopa Integrated Health System and 
is integrated with St. Joseph's Hospital, 
thereby offering residents the benefits of 
both a public and private hospital 
experience. Encompassing more than 
11,000 deliveries and over 4000 major GYN 
operative procedures, the program is the 
largest in the state and one of the largest in 
the country. Residents also rotate through 
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other hospitals in the Phoenix area to 
expand their learning experience. 
 
Positions per level: 7 
Chair:  Dean Coonrod, MD 
University of Washington  
Program Director: R. Michael Brady, MD 
University Of Virginia 
 
Pediatrics: As an integrated program with 
Phoenix Children's Hospital,  the Pediatrics 
Residency offers a balanced educational 
curriculum encompassing a full spectrum of 
general and subspecialty pediatrics.  The 
core value of the program is a focused 
commitment to excellence in patient care 
and support of each resident’s professional 
and personal growth. 
 
Positions per level: 21 
Chair: Kote Chundu, MD 
Guntur Medical College, India 
Program Director: Grace L. Caputo, MD, 
MPH 
State University of New York, Downstate 
Medical Center 
Harvard School of Public Health 
 
Podiatric Medicine & Surgery:  During  
the 36-month Podiatry Residency Program, 
residents establish a strong base in surgical 
principles in the PGY-1 training year, after 
which they begin training in podiatric 
medicine and surgery. We maintain close 
relationships with our affiliated and 
integrated institutions to provide residents 
experience of a diverse patient population in 
the private and public sectors, including: 
Canyon Surgery Center, Banner Desert 
Surgery Center, John C. Lincoln Hospital 
Deer Valley, John C. Lincoln North 
Mountain, Paradise Valley Hospital, 
Phoenix Baptist Hospital, and Warner Park 
Surgery Center.  The program is currently 
approved for 6 residents, two per year for 
three years. 
 
Positions per level:  2 
Program Director:  Stephen Geller, DPM, 
FACFAS 
California College of Podiatric Medicine 

Associate Director: J. Timothy Harlan, DPM 
California College of Podiatric Medicine 
 
Psychiatry: The Psychiatry program 
provides residents with individualized and 
progressive responsibilities to treat patients 
in acute and long-term settings. Affiliations 
with the Arizona State University Student 
Health Service, the Arizona State Hospital, 
and numerous community-based treatment 
settings allow the resident to gain a wide 
perspective on patient care while receiving 
extensive supervision in a broad range of 
classical and contemporary treatment 
modalities.  In 2007, the Psychiatry 
Residency Program was granted another 
five years of continued ACGME 
accreditation. 
 
Positions per level: 4 
Chair: Carol Olsen, MD 
University of Arizona  
Program Director: William James, MD 
Stanford University  
 
Child Psychiatry:  The Child Psychiatry 
Residency Program is sponsored by 
Maricopa Integrated Health System and is a 
two-year program.  This program is unique 
in that the majority of the training occurs in 
community settings.  The ACGME recently 
granted the program five more years of 
continued accreditation. 
 
Positions per level: 2 
Chair:  Carol Olsen, MD 
Program Director:  Shayne Tomisato, MD 
Baylor College of Medicine 
 
Radiology:  In 2007, the Radiology 
Residency Program was granted another 
four years of continued ACGME 
accreditation.  The program maintains 
affiliation agreements with the University of 
Arizona and St. Joseph’s Hospital and 
Medical Center, and looks forward to the 
commencement of a new agreement with 
Carl T. Hayden Veterans Affairs Medical 
Center.  The resident compliment has been 
operating at its full capacity of 8, with an 
additional resident from the New Orleans 
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area.  Recently, however, the program was 
granted another 2 positions per year for a 
total of 4 positions per year, and will begin 
to move toward the expanded level in July 
2008. 
 
Positions per level:  4 
Chair:  Theron Ovitt, MD 
Marquette University College of Medicine 
Program Director:  Mary Connell, MD 
Georgetown University College of Medicine 
 
Surgery: The MIHS General Surgery 
program is now fully integrated with 
Scottsdale Healthcare.  At Maricopa 
Integrated Health System, approximately 
106 beds are currently dedicated to surgery 
and surgical specialties. Residents see 
large caseloads of Level I traumas, and our 
20-bed burn center also serves as a 
regional burn center. Affiliations include the 
Mayo Clinic Scottsdale, Arizona Heart 
Institute, University Medical Center, Carl T. 
Hayden Veterans’ Affairs Medical Center, 
Good Samaritan Regional Medical Center, 

and Legacy Health System in Portland, 
Oregon. These relationships provide 
residents with a diverse patient population 
and a wide variety of pre-operative 
experiences.  In addition, a Trauma and 
Acute Care Surgery Fellowship began in 
July 2007, and a Surgical Critical Care 
ACGME-approved residency program will 
commence in July 2008. 
 
Positions per level: 4  
Chair: Daniel Caruso, MD  
Wayne State University 
Program Director:  Kevin Foster, MD 
Medical College of Ohio 
 
OTHER AFFILIATED PROGRAMS & 
DEPARTMENTS WITH ROTATING RESIDENTS 
 
Family and Community Medicine 
Chair: William Ellert, MD 
Northeastern Ohio University 
Program Director: John Andazola, MD 
University of New Mexico 
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MAYO CLINIC ARIZONA 
RESIDENCY/FELLOWSHIP PROGRAMS 

 
Since opening its doors in 1987, Mayo 
Clinic Arizona/Mayo School of Graduate 
Medical Education has developed ten Mayo 
Clinic Arizona-based residency programs in 
addition to thirty advanced fellowship 
training programs.  These programs 
exemplify the Mayo School of Graduate 
Medical Education’s long-standing tradition 
of academic excellence.  The academic 
milieu at Mayo Clinic Arizona also includes 
short term rotations for residents from Mayo 
Clinic Rochester and Mayo Clinic 
Jacksonville, as well as residents from other 
institutions with whom Mayo Clinic Arizona 
has an academic affiliation, such as 
Maricopa Medical Center. The Mayo Clinic 
Hospital opened its doors in the fall of 1998. 
This 208-licensed bed facility provides Mayo 
Clinic residents with a state of the art 
inpatient facility utilizing state of the art 
robotic surgery equipment and an electronic 
medical record. 
 
Information regarding specific medical 
student clerkship, residency, or fellowship 
opportunities can be obtained from the 
appropriate clinical department or by 
contacting the Mayo Clinic Arizona 
Education Office at 480-301-8071or e-mail 
at http://www.mayo.edu/msgme/ 
 
Anesthesiology: The Anesthesiology 
Residency at Mayo Clinic in Arizona, offered 
through the Department of Anesthesiology, 
provides an outstanding clinical anesthesia 
experience that can be tailored to meet 
individual educational goals. You will 
receive thorough preparation for board 
certification in anesthesiology, extensive 
didactic training, subspecialty training, and 
clinical and laboratory research 
opportunities.. 
 
Positions per Level: 3 
Chair: Daniel J. Cole, MD 
Loma Linda University 
Program Director: Daniel J. Cole, MD 
 

Dermatology:  Mayo Clinic in Arizona 
offers a categorical program, which 
combines a one-year Transitional Year 
Residency (PGY-1) with a three-year 
Dermatology Residency Program (PGY-2 
through PGY-4), which will prepare 
residents for a career in private practice or 
academic medicine.   The Dermatology 
training includes; outpatient and inpatient 
clinical dermatology, pediatric dermatology, 
dermatologic surgery, dermatopathology, 
immunodermatology, clinical research and 
elective rotations at Mayo Clinic in 
Jacksonville, Mayo Clinic in Rochester and 
other approved institutions. 
 
Positions per Level: 2 
Chair:  James A. Yiannias, M.D. 
Baylor College of Medicine, Houston 
Program Director:  Karen E. Warschaw, 
M.D. 
University of Minnesota 
 
Family Medicine: The three-year Family 
Medicine Residency Program at Mayo Clinic 
in Arizona offers comprehensive training for 
family physicians who wish to assume 
responsibility for the total health care of 
individuals and families.  
This program provides a solid base of 
clinical skills and exposure to a variety of 
patient populations and health-care settings. 
It emphasizes the principles of family 
medicine and the importance of accessible, 
affordable and cost-effective health care. 
The program has developed an advanced 
system of competency-based education and 
offers a safe learning environment where 
ongoing formative evaluation is the norm.  
 
Positions Per Level:4 
Chair:   Robert L. Bratton, M.D.  
University of Kentucky, Lexington 
Program Director: Andrea L. Darby-Stewart, 
M.D. 
UCLA School of Medicine 
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General Surgery:  The five-year General 
Surgery Residency Program at Mayo Clinic 
in Arizona offers training in advanced 
surgical techniques with an emphasis on 
evidence-based surgery. Training includes; 
a “mentoring and mastery” model of 
education delivered through personal, 
ongoing patient-based teaching ,provided 
directly from faculty surgeons supported by 
a robust, dynamic electronic core 
curriculum, daily didactic programs and 
acquisition of the judgment and skill sets to 
become a leader in general or subspecialty 
surgery.  

Categorical Positions Per Level: 3 
Chair:   Richard J. Fowl, M.D. 
Rush University  
Program Director: Richard J. Gray, MD 
Michigan State University 
 
Internal Medicine:  The three-year Internal 
Medicine Residency Program at Mayo Clinic 
in Arizona will prepare residents for board 
certification and a career in clinical practice, 
research or academic medicine. The 
program is designed so that responsibilities 
will increase with knowledge, experience 
and performance. There is extensive 
contact with the faculty, and residents have 
the opportunity to develop close working 
relationships with faculty members from all 
areas of general and subspecialty medicine. 
The clinical component of the program 
emphasizes training in general internal 
medicine and education over service. 
Residents gain extensive experience in 
outpatient ambulatory care and take 
rotations in all internal medicine 
subspecialties. Residents have ample 
opportunity to become skilled in diagnostic 
procedures such as arthrocentesis, 
endothracheal intubation, lumbar puncture 
and thoracentesis. 
 
Positions per Level: 10 
Chair:   Jorge Rakela, M.D. 
Universidad de Chile 
Program Director: Keith J. Cannon, MD 
UCLA School of Medicine 
 

Neurology:  Combined with the Transitional 
Year Residency at Mayo Clinic in Arizona, 
this 4-year Adult Neurology Residency 
Program is a subspecialty-focused training 
program. Subspecialty neurologists in 
behavioral neurology, cerebrovascular 
diseases, clinical neurophysiology, epilepsy, 
headache, movement disorders, multiple 
sclerosis, peripheral nerve disorders and 
neuromuscular diseases serve the ongoing 
needs of a large local population, as well as 
an extensive national and international 
referral network. 

Mayo Clinic in Arizona enjoys the 
advantages of a large metropolitan area 
with expertise in pediatric neurology and 
neuropathology offered to our residents 
through Barrow Neurological Institute. 

Positions per Level: 3 
Chair:  Richard J. Caselli, M.D. 
Columbia University 
Program Director: David W. Dodick, M.D. 
Dalhousie University 
 
Otolaryngology:  This five-year residency 
will prepare the resident for either private 
practice or academic medicine by training 
with a board-certified staff that teaches 
management concepts in Otology, 
Rhinology, Laryngology, Endoscopy, 
Pediatric otolaryngology, Head and neck 
trauma, facial plastic and reconstructive 
surgery and head and neck oncology. 
 
Positions Per Level: 2 
Chair: Richard E. Hayden, MD 
McGill University 
Program Director: Michael Hinni, MD 
University of Missouri 
 
Preliminary Surgery: There are four one-
year Preliminary Surgery Residency 
positions available per year. Two 
designated positions are for matched Mayo 
Clinic Arizona urology residents. The other 
two positions are non-designated and 
available to any applicant seeking one year 
of surgical training prior to starting formal 
residency training in fields such as 
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anesthesiology, radiology, or surgical 
specialties.  
Positions Per Level:  4 
Chair:   Richard J. Fowl, M.D. 
Rush University  
Program Director: Richard J. Gray, MD 
Michigan State University 
 
Transitional Year:  The Transitional Year 
Residency Program at Mayo Clinic in 
Arizona is designed to introduce you to a 
wide range of medical and surgical 
specialties through elective rotations and 
self-planned learning activities.  

The goal is that during this year's 
experiences, you will build a broad 
foundation of clinical skills as a base for 
your future training. 

The positions offered in this program are 
designated to the Mayo Clinic Arizona 
Dermatology and Neurology Residency 
programs. The program offers a solid 
foundation in the fundamental skills of 
clinical medicine so residents will emerge 
prepared for these two areas of specialty. 

Positions per Level: 5 
Program Director: Mark K. Edwin, M.D. 
McGill University 
 
Urology:  The five-year Urology Residency 
Program, in conjunction with the Preliminary 
Surgery Program at Mayo Clinic in Arizona, 
provides a well-rounded clinical and 
research experience, with exposure to all 
aspects of urology. 
The Urology Residency program is 
accredited by the ACGME and offers 
training towards clinical proficiency in a 
broad area of urologic fields including 
infertility, endo-urology, laparoscopic 
urology, neuro-urology and sexual 
dysfunction. 

Positions per level: 2 
Chair:  Robert G. Ferrigni, MD 
Emory University School of Medicine 
Program Director: Scott K.Swanson, MD 
Tulane University School of Medicine 

Advanced Fellowships:  After completing 
a residency, many physicians pursue 
placement in one of the following programs 
offered at Mayo Clinic Arizona.  Among 
these are: 
 
 Adult Reconstructive Orthopedic 
 Aesthetic and Reconstructive Surgery 
 Cardiovascular Diseases 
 Echocardiography 
 Clinical Cardiac Electrophysiology 
 Cerebrovascular Neurology 
 Chief Medical Resident (Internal 

Medicine) 
 MRI/Cross-Sectional Imaging 
 EEG/Epilepsy/Neurophysiology 
 Emergency Medicine Services 
 Electromyography [EMG] 
 Female Pelvic Medicine and 

Reconstructive Surgery 
 Foot/Ankle Surgery 
 Gastroenterology 
 Head & Neck Surgery and 

Microvascular Reconstruction 
 Headache 
 Hematology/Oncology 
 Hepatology Transplant 
 Interventional Cardiology 
 Laparoscopic Colon & Rectal Surgery 
 Minimally Invasive Surgery Gynecologic 

Oncology  
 Movement Disorders 
 Multiple Sclerosis/Neuroimmunology 
 Musculoskeletal Imaging 
 Pain Medicine 
 Palliative Care 
 PET/CT Imaging 
 Physical Medicine and Rehabilitation 
 Pulmonary Medicine 
 Women’s Imaging 
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PHOENIX BAPTIST HOSPITAL 
FAMILY MEDICINE RESIDENCY PROGRAM 

 
The Phoenix Baptist Hospital Family 
Medicine Residency Program was 
established in 1978.  Located in central 
Phoenix, we are an unopposed, community- 
based program serving a culturally diverse 
and underserved population.  We value our 
affiliation with the University of Arizona 
College of Medicine and enjoy having third 
and fourth year medical students rotate from 
the University of Arizona, Kirksville and 
Midwestern medical schools.  We are a 
member of the Arizona Medical Education 
Consortium (AzMEC) and collaborate with 
other programs to maintain high standards 
of quality for medical education in Arizona.   
 
Our family medicine residents benefit by 
being the only residents within the hospital.  
The experience gained in caring for the full 
spectrum of healthcare needs in a diverse 
population is both rewarding and 
challenging.  The broad scope of training 
includes exposure to a vast array of 
inpatient and outpatient procedural skills.  
Residents can become competent in 
obstetrical procedures including 
ultrasonography, fracture management, joint 
injection, dermatologic procedures, 
vasectomy, circumcision, colposcopy and 
LEEP, to name a few.   
 
Our faculty are committed to providing an 
energetic and enthusiastic learning 
environment.  We apply evidence-based 

principles in our approach to patient care 
and strive for safety and high quality.  
Because our outpatient clinic is on the 
hospital campus, we tend to have great 
continuity of care between the inpatient and 
outpatient service. 
 
Our residents and faculty participate in 
research as well as quality improvement 
activities.  The residency and staff are 
involved in outcome measurements and 
work collaboratively with the hospital to 
drive quality improvement.  Our house  
staff are part of the general medical staff 
and sit on hospital and departmental 
committees, including peer review sessions.  
Family medicine residents present cases for 
monthly Grand Rounds, Morbidity/Mortality 
and Tumor Board staff conferences.      
 
It is our mission to develop family 
physicians who not only practice in any 
setting, but successfully manage a practice 
in any setting.  A strong practice 
management curriculum is the cornerstone 
of our program.  With an emphasis on 
business management, office 
administration, quality improvement, billing 
and coding, we provide the skills required 
for family physicians to be successful in any 
practice environment.  You will find may of 
our graduates in successful private and 
group-owned practices. 
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PHOENIX CHILDREN’S HOSPITAL 
RESIDENT/FELLOWSHIP PROGRAMS 

 
The Pediatric Residency program has been 
in existence since 1974, and integrates the 
programs at Phoenix Children's Hospital 
and Maricopa Medical Center. We are fully 
accredited by the ACGME, and a primary 
affiliate of the University of Arizona College 
of Medicine and Mayo Graduate School of 
Medicine. One of the strengths of our 
program is the access to a large and 
diverse patient population, which provides a 
rich clinical experience. Our faculty and staff 
provide excellent clinical instruction in a 
supportive environment.  We accept 21 
categorical pediatric positions per year. 
 
Our primary mission is to provide excellent 
training for pediatric residents and medical 
students, while offering high quality medical 
care to all children and their families. 
Research and community service are 
important aspects of our program. We are 
proud to provide quality training in general 
pediatrics as well as in all subspecialty 
areas of pediatric medicine. Special 
emphasis is given to the cultural and 
developmental aspects of pediatric care, 
health care supervision, advocacy, and 
community medicine. 
 
Phoenix is a culturally diverse area that 
provides residents the opportunity to work 
with Native American and Hispanic 
population. The goal is to provide excellent 
training for residents, whether they are 
interested in pursuing a career in general 
pediatrics or applying for subspecialty 
fellowship training experience. Many of our 
graduates have entered prestigious 
fellowship programs, while others have 
chosen to pursue careers in general 
pediatrics in a variety of settings. 
 
The Phoenix Children's Hospital is a 299-
bed multi-specialty freestanding children's 
hospital which brings together a full range of 
specialists in the field of Pediatrics. 
Advanced technology, innovative research 
and a spirit of community involvement are 

combined to promote health educations and 
the well-being of children. Comprehensive 
services offered at Phoenix Children's 
Hospital include a fully equipped Pediatric 
Intensive Care Unit, two Neonatal Intensive 
Care Units, a dedicated Pediatric 
Emergency Department, cardiac 
catheterization and cardiac surgery, renal 
transplantation, the Children's Cancer 
Center, a bone marrow transplant program, 
the Cystic Fibrosis Center and the Pediatric 
Subspecialty Care Center. 
 
Maricopa Medical Center is a 450-bed 
major public teaching hospital, of which 92 
beds are designated to pediatrics, 40 beds 
are for Neonatal ICU and 12 beds are for 
Pediatric ICU. It is a designated Level One 
Trauma Center and its accredited regional 
burn unit the Arizona Burn Center is the 2nd 
largest in the nation. The Maricopa Medical 
Center also provides a fully equipped 
Pediatric Intensive Care and Neonatal 
Intensive Care Units, and a 24 hour 
Pediatric Emergency Department. Maricopa 
Integrated Health System supports 10 
community-oriented family health centers, 
and a pediatric multi-specialty 
Comprehensive Health Center adjacent to 
the main hospital that offers care to a 
culturally diverse population with complex 
medical and social problems. Annually, 
MIHS has nearly 20,000 inpatient 
admissions and 300,000 outpatient visits. 
 
The leadership of the program is an 
innovative group of physician directors, 
chief residents, and resident representatives 
who are actively involved in residency 
training. Educational issues, curriculum 
innovations, and professional development 
strategies are openly discussed in regular 
planning meetings. We offer resident 
retreats each year for each class, and 
involve the residents in creative planning. 
There are scheduled luncheons with the 
program directors, and an annual program 
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evaluation that provides extensive resident 
involvement in program development. 
 
Phoenix Children’s Hospital sponsors 
four fellowship programs: pediatric 
dermatology, pediatric emergency 
medicine, pediatric endocrinology and 
pediatric hemaltology/oncology. 
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ST. JOSEPH’S HOSPITAL AND MEDICAL CENTER 
RESIDENCY/FELLOWSHIP PROGRAMS 

 
Catholic Healthcare West and our 
Sponsoring Congregations are committed to 
furthering the healing ministry of Jesus. We 
dedicate our resources to: delivering 
compassionate, high-quality, affordable 
health services; serving and advocating for 
our sisters and brothers who are poor and 
disenfranchised; and partnering with others 
in the community to improve the quality of 
life.  
 
An Overview of St. Joseph’s Hospital and 
Medical Center 
 
Driven by a commitment to excellence in 
teaching, research and clinical care, St. 
Joseph’s Hospital and Medical Center has 
been a symbol of quality healthcare in the 
Valley for 110 years. The hospital offers a 
wide range of services to treat the most 
severely ill and injured in our community 
and has more than 150 medical residents in 
its teaching programs. 
 
St. Joseph's is home to Barrow Neurological 
Institute, which is annually recognized as 
one of the top 10 neuroscience centers in 
the nation, and the Children's Health 
Center, which offers a full range of specialty 
pediatric services. St. Joseph's Trauma 
Center is the only Level 1 trauma center in 
the state that is verified by the American 
College of Surgeons.  In addition, the 
hospital offers high-risk obstetrical,  
neonatal intensive and a wide range of 
cardiovascular care programs.   
 
St. Joseph’s is developing into an academic 
medical center with a teaching structure that 
is based on diverse clinical experience, a 
comprehensive curriculum, as well as a 
balance between acute and primary care 
medical training opportunities.  Residency 
programs are available in internal medicine 
family medicine, pediatrics, neurology, 
neurosurgery, OB/Gyn, pathology and 
radiology.   For more information, go to 
www.ichosestjoes.com.   

 
ACGME Approved Residency Programs 
 
Family Medicine:  The Family Medicine 
Residency Training Program at St. Joseph's 
Hospital & Medical Center was established 
in 1975. The program is now in its 30th 
year, with over 148 graduates who are 
practicing all over the United States and the 
world. Our graduates are extremely well 
trained at St. Joe's, due to a curriculum that 
is not only comprehensive, but taught by 
some of the best health care professionals 
in the industry. Graduates from our program 
are capable of moving into any practice 
setting that may include inpatient medicine, 
obstetrics, comprehensive outpatient 
continuity care, and also careers in 
Academic medicine. We are the only Family 
Medicine Residency Program in Arizona in 
which all core rotations to be done are at 
the sponsoring institution, allowing residents 
to get an excellent education. St. Joseph's 
Family Medicine program is affiliated with 
the Sun Health Geriatric Fellowship 
Program. In addition to Family Medicine 
residents, we train geriatric fellows, 3rd and 
4th year U of A Medical Students and 
OBGYN residents from the PIROG 
Program. 
 
Positions per level: 8 
Academic Chair and Program Director:  
Paul Steinberg, MD 
 
General Surgery:  The St. Joseph’s 
Hospital and Medical Center General 
Surgery Residency Program recently 
received its accreditation from the 
Accreditation Council for Graduate Medical 
Education in 2007. This program is a five-
year program that will provide residents with 
a broad experience in surgery. The program 
will be well rounded with an excellent 
balance of clinical training, structured 
education, and research opportunities. The 
main goal is to prepare the resident for a 
career in community surgical practice, 
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research, academic surgery, or post-
residency fellowship training. There are 
currently 15 approved categorical positions 
in the General Surgery Residency Program. 
Additional preliminary residents train in the 
program during the first one to three years 
will matriculate into subspecialties such as 
neurosurgery, orthopaedic surgery, plastic 
surgery, anesthesiology and urology. 
Rotations during the five years include the 
general surgery services, trauma services, 
and surgical specialty services.  
 
Positions per level: 3 
Academic Chair and Program Director:  
Scott R. Petersen, MD 
 
Internal Medicine:  The Internal Medicine 
Postgraduate Training Program is 
committed to a comprehensive inpatient and 
ambulatory training experience designed to 
produce compassionate and highly skilled 
general internists. An academically rigorous 
program teaches residents state-of-the-art 
medicine, skills of critical thinking, self-study 
habits, and techniques of information 
access that promote lifelong learning in our 
ever-changing field. Residents who train at 
St. Joseph’s Internal Medicine program are 
well prepared for today’s medical 
marketplace for positions such as: 
hospitalists, sub-specialists, or primary care 
physicians. We believe that the continuing 
role of evidenced-based learning and 
outcomes-based teaching are the core of 
the program. 
 
Positions per level: Preliminary 8, 
Categorical 9 
Academic Chair and Program Director:  
Richard Blinkhorn, M.D. 
 
Obstetrics and Gynecology:  This 
program is sponsored by Maricopa 
Integrated Health System, and is an 
integrated program, thereby offering the 
benefits of both a public and private hospital 
experience. With over 11,000 deliveries and 
over 4000 major GYN operative procedures, 
the program is the largest in the state and 
one of the largest in the country. The 

residents also rotate through other hospitals 
in the Phoenix area. 
 
Positions per level: 7 
Preliminary positions: 2 
Academic Chair: Dean Coonrod, M.D. and 
James Balducci, M.D. 
Program Director: Michael Brady, M.D. 
 
Pediatrics:  The Pediatric Residency 
Program consists of a division of general 
pediatrics and ambulatory care, a division of 
child abuse assessment, fellowships in child 
development and child abuse and a division 
of developmental and behavioral pediatrics. 
We have 22-employed faculty; 32-
contracted faculty; and a full complement of 
pediatric subspecialty faculty  
Each year approximately 3,500 patients are 
admitted to the pediatric ward. An average 
of 1,300 patients are admitted to the 
Pediatric Intensive Care Unit (PICU). Of the 
patients admitted to the PICU in the past 3 
years, an average of 250 were 
cardiology/cardiovascular surgeries. In 
addition, approximately 170 pediatric 
cardiac catheterizations are performed at 
the Children’s Health Center each year. 
 
Positions per level: 10 
Academic Chair: Bruce White, D.O. 
Program Director: Lilia Parra-Roide, M.D. 
 
Neurology/Pediatric Neurology:  As an 
integral part of Barrow Neurological Institute 
at St. Joseph's Hospital and Medical 
Center, the Departments of Neurology and 
Pediatric Neurology have been chosen for 
its highly skilled neuroscience care. The 
Divisions within Neurology offer 
comprehensive diagnosis, treatment, 
rehabilitation and education for patients 
suffering from diseases and injuries of the 
nervous system. Adult and children receive 
both inpatient and outpatient care from 
world-renowned specialists and have the 
opportunity to participate in pharmaceutical 
clinical trials. Diagnostic and research 
studies are perfected by scientists utilizing 
state-of-the-art equipment.  Experts at BNI 
provide teaching for medical residencies, 
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fellowships and sponsor on-going 
educational programs for physicians, health 
care professionals, patients and their 
families. Clinics include: Pediatric 
Neurology, Clinical Neurophysiology, 
Epilepsy, Neuro-Oncology, Parkinson's 
Disease, Movement Disorders, 
Neurovascular/Stroke, Neuromuscular, 
Neurorehabilitation, Neuro-Immunology, 
Alzheimer's Disease, Muscular Dystrophy, 
Cognitive Disorders, Dementia, Headache, 
and Dizziness/Balance Disorders. 
 
Adult Neurology Residency (ACGME 
Accredited) 
Positions per level:  6 
Academic Chair: William Shapiro, M.D. 
Program Director: Steve S. Chung, M.D. 
 
Pediatric Neurology Residency (ACGME 
Accredited) 
Positions per level:  1 
Academic Chair:  John Bodensteiner, M.D. 
Program Director:  Kara S. Lewis, M.D. 
 
Epilepsy/Clinical Neurophysiology 
Fellowship (PGY-5, PGY-6) (ACGME 
Accredited for PGY-5) 
Positions per level:  3 (2 Adult, 1 Peds) 
Academic Chairs:  John Bodensteiner, 
William Shapiro, M.D. 
Program Directors:  David M. Treiman, M.D. 
and John Kerrigan, M.D. 
 
DBS Movement Disorders Fellowship (PGY-
5) 
Positions per level:  1 
Academic Chair:  William Shapiro, M.D. 
Program Director:  Abraham Lieberman, 
M.D. 
 
Clinical Movement Disorders Fellowship 
(PGY-5) 
Positions per level:  1 
Academic Chair:  William Shapiro, M.D. 
Program Director:  Abraham Lieberman, 
M.D. 
 
Neuro-Immunology Fellowship (PGY-5, 
PGY-6) 
Positions per level:  1 

Academic Chair:  William Shapiro, M.D. 
Program Director:  Timothy Vollmer, M.D. 
Neurovascular/Stroke Fellowship (PGY-5, 
PGY-6) (ACGME Accredited for PGY-5) 
Positions per level:  1 
Academic Chair:  William Shapiro, M.D. 
Program Director:  Joni Clark, M.D. 
 
Neuro-Oncology Fellowship (PGY-5, PGY-
6) (ACNS Accredited) 
Positions per level:  1 
Academic Chair:  William Shapiro, M.D. 
Program Director:  William Shapiro, M.D. 
 
Neurosurgery:  The Residency Program in 
Neurological Surgery is rigorous and fully 
accredited by the Accreditation Council for 
Graduate Medical Education. The first year 
is a mandatory internship in General 
Surgery at the Good Samaritan Regional 
Medical Center in Phoenix. During the PGY-
1 year, rotating 3 months on Neurology 
Services at the Barrow fulfills the first 
Neurosurgery Board requirement. Five 
years are dedicated to the Neurosurgery 
Residency Training, including rotations in 
Neuropathology, Laboratory Research (12 
months), or electives in addition to the core 
neurosurgical training. An additional post-
graduate year is devoted to further 
laboratory research or other electives. 
Residents develop their clinical skills by 
caring for patients in need of the entire 
spectrum of neurological surgery: trauma, 
cerebrovascular, spine, neoplastic, 
functional, and pediatric. The breadth of 
clinical experience available to residents is 
reflected by the volume of patients at the 
Barrow. 
 
Positions per level: 4 
Academic Chair: Robert Spetzler, MD 
Program Director: Volker Sonntag, MD 
 
Pathology:  The combined anatomic and 
clinical pathology program at St. Joseph's 
Hospital provides excellent training 
opportunities for residents. A busy inpatient 
and outpatient surgical service, as well as 
tertiary referrals, keeps cases diverse and 
interesting. The four-year curriculum 
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includes training in surgical pathology, 
cytopathology, autopsy pathology, 
immunohistochemistry, cytogenetics, flow 
cytometry, forensic pathology, 
immunohematology, hematology, chemistry 
and microbiology.  Five months are 
available for electives.  Our most recent 
graduates have completed fellowships 
(forensic pathology, dermatopathology, 
hematopathology) or have joined private 
practice groups in the Phoenix area.  
Currently, fifteen former residents are in 
practice in the Phoenix area.  A recent 
addition to the curriculum has been a 
research requirement.  This has resulted in 
several original articles and poster 
presentations.  In addition, an annual 
pathology conference has been held on the 
St. Joseph's Campus, attracting local and 
national speakers.  The conference has 
been a highlight for our residents.  
 
Positions per level: 2 
Academic Chair and Program Director:  
Jeffrey Oliver, MD 
Department Chair: Roy Davis, M.D. 

 
Diagnostic Radiology:  The academic 
structure of our program is based on a rich 
and diverse clinical patient experience with 
a flexible curriculum designed for the 
individual resident's needs and a balance 
between tertiary and primary care 
experiences. Our world-renowned Barrow 
Neurological Institute provides training in 
the field of Neuroradiology. The majority of 
the resident's training is spent at St. 
Joseph's Hospital and Maricopa Medical 
Center.  In addition, Residents will rotate 
through the McAuley Office Building and 
Biltmore outpatient imaging facilities and will 
be exposed to pure outpatient imaging, 
performing and interpreting studies in areas 
such as CT, Ultrasound, Mammography, 
MRI, Fluoro and Breast Biopsy (U/S and 
Stereotactic Guided).  
  
Positions per level: 4 
Department Chairman:  Donald Lawson, 
MD 
Program Director: Randy Richardson, MD 
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SCOTTSDALE HEALTHCARE 
FAMILY MEDICINE RESIDENCY PROGRAM 

 
Scottsdale Healthcare's Heuser Family 
Medicine Residency Program was 
established in 1974. Our community-
based program has an affiliation with the 
University of Arizona College of 
Medicine. The high standards of training 
in our program have been documented 
through a long history of successful 
graduates and a 100% pass rate on the 
American Board of Family Medicine 
Certification Examination year after 
year.  
 
We are a member of the Arizona 
Medical Education Consortium (AzMEC) 
to collectively ensure high quality 
medical education in the Phoenix area. 
Other consortium participants include 
Carl T. Hayden Veterans Affairs Medical 
Center, Catholic Healthcare Arizona (St. 
Joseph’s Hospital), Banner Health 
Arizona (Samaritan Health System), 
Phoenix Baptist Hospital & Medical 
Center, Phoenix Children’s Hospital, 
Kirksville College of Osteopathic 
Medicine and the University of Arizona. 
  
Our mission is to produce excellent 
family physicians that are 
knowledgeable, capable, and 
compassionate. This is accomplished 
through an academic and stimulating 
learning environment, where residents 
and faculty are encouraged to pursue a 
regular and systematic program of 
lifelong learning. Over and above 
disease orientation, we value 
maintaining health and preventing 
disease throughout the life of the 
patient. 
 
Our graduates have gone on to practice 
in a wide variety of settings, including 
private practice, academic institutions, 
rural settings, urgent care or ER based 
practices, and as hospitalists. 
 

 
Since the program's inception, 
approximately one half of our graduates 
have remained in the state of Arizona, 
while others have gone on to practice 
throughout the United States and 
internationally.  
 
Positions per level:  8 
Program Director:  Robert Creager, MD 
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