
Pelvic exenteration as a radical, lifesaving measure 
Presenter: Fatoumata Bah 
Contributing authors:​ ​Bah F, Qiao M, Roell J, Tursonova R, Smith B 

 
Vulvar cancer is the 4th most common gynecologic malignancy in the US, with squamous cell 
carcinoma comprising 75% of cases. For most patients, diagnosis is early while still confined to 
a primary site and the 5-year survival rate is 72.1%. For advanced cancers that spread to 
regional organs, there is another option offering hope for cure. Pelvic exenteration is a surgical 
option for patients with advanced gynecologic cancers that have spread and cannot be resected 
with smaller procedures, and for patients who have failed to respond to radiation. It involves 
removal of the uterus, ovaries, uterine tubes, bladder, rectum, vagina and urethras. 
 
A 52-year-old woman presents with a 2-month history of fatigue, vaginal bleeding and 
discharge. She had recently undergone coronary artery stenting for her CAD. Post stenting, she 
experienced increasing uterine/vaginal bleeding and discharge and was sent home with 
Depo-Provera and Diflucan for fungal coverage. Two months later, she presents to the ER with 
increasing fatigue, painful vaginal bleeding, and was found to have a hemoglobin of 4. Ensuing 
workup revealed Stage III squamous cell vulvar carcinoma that was refractory to chemotherapy 
and radiation trials. After careful consideration and evaluation, she opted to undergo pelvic 
exenteration surgery. Her operation was successful in removing all the cancer and was 
discharged to a rehabilitation facility for further recovery. 
 
This case illustrates several points. Pelvic exenteration is an ultra-radical surgery that has been 
proven to have >50% 5-year survival. Though life-saving for many patients, it involves major 
changes in gastrointestinal, genitourinary, and sexual function as well as body image. 
Additionally, this patient’s delay in diagnosis could have been prevented with proper medical 
workup at initial presentation. Although it was reasonable for her to be treated with 
Depo-Provera at the time, any case of unexplained vaginal bleeding necessitates close follow 
up. 
  



If In Doubt, Cut It Out! A Skin Lesion Raises Suspicion For Systemic Disease 
Presenter: Maria Bell 
Contributing authors: ​Waterman CL, Bell MC, McNeil-Masuka JK, Li W, Hess KL, Rohr-Kirchgraber TM 
 
Case: A 27-year-old female presented with a 2-year history of a 1.2 cm enlarging soft pink telangiectatic 
nodule to the right parietal scalp. A shave removal was performed to rule out basal cell carcinoma or 
Merkel Cell tumor. Pathology report indicated the lesion was a cutaneous myxoma, raising concern for 
Carney Complex (CNC). Physical exam demonstrated widespread lentigines in sun-exposed areas, 
without abnormal pigmentation in the mouth, conjunctivae, or eyelids. No blue nevi were found. The 
patient’s mother and grandmother also display lentigines of the upper body. An echocardiogram 
demonstrated no evidence of intracardiac myxoma. 
 
Conclusions: Classic CNC consists of lentigines, atrial myxoma, and blue nevi. Cutaneous myxomas are 
found in less than 50% of CNC patients but strongly suggest a diagnosis of CNC if histologically 
confirmed. Due to the potential for cardiac and systemic complications of CNC, further investigation of an 
underlying genetic abnormality is prudent in this case to assess the risk of future complications. If genetic 
testing is positive for a PRKAR1a mutation, appropriate genetic counseling should be offered for patient 
and family. 
 
Clinical Significance: CNC is a rare autosomal dominant disorder with 600 reported cases since 1985. Its 
pleomorphic manifestations range in severity from benign cutaneous lesions to multiple endocrine and 
nonendocrine tumors. CNC is genetically heterogeneous but is associated with inactivating mutations in 
the PRKAR1a gene in 70% of cases. Workup should be initiated to rule out cardiac myxoma, the leading 
cause of mortality in CNC patients. Patients with CNC should be encouraged to pursue annual screening 
for cardiac myxomas, and for patients with a history of cardiac myxomas, echocardiograms should be 
obtained biannually due to the risk of recurrence. Dermatology referral for new enlarging lesions may 
allow for earlier identification of underlying disease processes prior to manifestation of systemic 
symptoms. 
  



Eating Disorders - A Sign of Survival! 
Presenter: Chanelle Benjamin 
Contributing authors: Benjamin CK, Sturm J, Phillips W, Rohr-Kirchgraber T. 
 
Case: 37 yo female with Anorexia Nervosa: restrictive/purging wants to stop the delusional/compulsive 
thoughts about eating and exercising and restart a healthy meal plan. Intermittently restricting and 
purging, struggling with weight and body image, compulsively counting calories and exercising except 
during her 2 pregnancies. Her eating disorder (ED) started at age 17. 
 
A victim of childhood sexual abuse (CSA) by her father at age 4 years, and again as a 17-year-old by her 
employer. Soon after she began restricting, developed depression, anxiety and began purging. Her 
weight dropped from 130 to 106lbs until she was forced to get help. She has been in treatment for her 
disorder many times, both at inpatient and residential facilities and has attempted suicide at one point. To 
her, restrictive eating and purging allows her to exercise some sense of control over her life and avoid 
thinking about her CSA. 
 
Conclusion: Approximately 30% of those with an ED have a history of CSA and the ED is used to 
self-manage the feelings and experiences. The self-harm of the victims of CSA and other traumas is 
related to body shame which triggers habits geared toward destroying the body of which the victim is so 
ashamed, resulting in starvation, purging, or binge eating, depending on the manifestation of the ED 
which serves as a coping mechanism. 
 
Clinical significance: It is important to recognize, understand and create awareness about the different 
long-term sequelae of sexual assault which may manifest as some variation of an Eating Disorder.  Those 
at high risk for eating disorders because of trauma include: 
• Victims of sexual abuse, particularly those who suffered at a younger age 
• Victims or observers of domestic violence 
• Those who suffer from PTSD 
Patients with self-harm activities, including ED behaviors, should be screened for abuse and treatment for 
the trauma be included in the management. 
  



It’s Not The Alcohol: Autoimmune Hepatitis in an Alcoholic Woman 
Presenter: Sofia Bertoloni Meli 
Contributing authors: Kus L, Ogle L, Meli SB, Sawyer K, Rohr-Kirchgraber T 
 
Case: 47 y.o. alcoholic female (1L vodka/day) presented with fatigue, shortness of breath, and 
intermittent edema. CT demonstrated cirrhotic liver changes, small varices, and ascites. Labs notable for 
elevated liver enzymes. GI counseled patient to stop drinking, with plan to follow closely. Five months 
later she presented with shortness of breath and received an inhaler. Two weeks later, with continued 
shortness of breath, ascites, and edema, CXR showed pleural effusion and 1.2L of fluid was removed. 
Two months later with worsening ascites, fecal incontinence, abdominal pain, and increased dyspnea, 
patient was admitted for possible spontaneous bacterial peritonitis with 4.5L of ascitic fluid removed. Liver 
biopsy lacked Mallory hyaline or megamitochondria characteristic of alcoholic liver disease. Labs showed 
high titer anti-smooth muscle antibody confirming the diagnosis of autoimmune hepatitis with cirrhosis. 
She was treated with prednisone and is continuing therapy. 
 
Conclusions: Autoimmune hepatitis is rare, with an incidence of <2 per 100,000 per year according to the 
CDC. Presentation of autoimmune hepatitis varies, ranging from asymptomatic incidental finding to acute 
liver failure. It may mimic alcoholic liver disease or viral hepatitis, thus requiring serologic testing for 
classic antibodies to establish diagnosis. Initial treatment involves glucocorticoids +/- azathioprine, with 
subsequent management depending on response.  According to AASLD guidelines for evaluating liver 
failure, our patient’s autoimmune markers were tested. Diagnosis was made and appropriate treatment 
was initiated. 
 
Clinical significance: We present a case of autoimmune hepatitis that was initially assumed to be alcoholic 
cirrhosis. A comprehensive workup uncovered our patient’s underlying condition. This case demonstrates 
the necessity of clinical guidelines to ensure a broad differential that includes rare conditions that may be 
hidden under classic risk factors for common disease. 
  
  



An Unusual Presentation of Undifferentiated Connective Tissue Disease 
Presenter: Julie Bittar 
Contributing authors: Bittar JM, Dunfee EH, Wang, CY, Rohr-Kirchgraber T 
 
The hallmark of panniculitis, an inflammation of subcutaneous adipose tissue, is hard, tender skin 
nodules. Systemic signs such as weight loss and fatigue may be present.   More common in women, it 
begins in the lower legs, may spread to the arms/upper chest, lasting about 6 weeks. 
 
A subset has increased lymphocytes in the panniculus which must be distinguished between benign 
reactive processes, lymphoma, and other conditions. Accurate classification of the panniculitis is crucial to 
direct clinical management as treatment options vary from non-medical therapy to immunosuppressive 
agents to aggressive chemotherapy. An adequate biopsy including skin and deep subcutaneous tissue 
and collaborative effort between physicians will lead to specific diagnosis. 
 
A 45 year-old female presented with mild fever, arthralgia, and 6 months of persistent painless, 
non-tender, subcutaneous nodules over the bilateral upper extremities and left anterior chest. These 
nodules originated as “small red dots” on her left arm that spread and developed into multiple 4-6 cm 
hyperpigmented, erythematous subcutaneous mobile nodules. PMH: mild intermittent asthma. FHX: lupus 
and lung cancer. Workup: positive Antinuclear Antibody (ANA), anti- U1 Ribonuclearprotein antibody 
(anti-U1 RNP) and Anti-streptolysin O (ASO) titers, negative dsDNA antibodies, Rheumatoid Factor (RF) 
and Angiotensin Converting Enzyme (ACE) titers and normal WBCs. Biopsy: lobular lymphocytic 
infiltration of subcutaneous fat, c/w Lupus Erythematosus Profundus (LEP). Unlike many of the other 
panniculitides, LEP is more commonly identified on upper arms, trunk (including breast) and face, but, not 
meeting the classification criteria for Systemic Lupus Erythematosus (SLE), a diagnosis of unspecified 
connective tissue disease (UCTD) with lobular lymphocytic panniculitis was made and the patient was 
started on steroid therapy leading to significant improvement. 
 
In usual conditions like this, it is important for the clinician and the pathologist to collaborate as the effort 
to provide appropriate care depends on an adequate biopsy and the clinical history. 
  



An Experienced Surgeon Can Meet or Exceed Robotic Accuracy in Manual Unicompartmental 
Knee Arthroplasty 
Presenter: Ashleigh Bush 
Contributing authors: Bush A, Deckard E, Ziemba-Davis M, Meneghini RM 
 
Introduction: Existing studies report more accurate implant placement with robotic systems; however 
surgeon expertise has not always been taken into account.  The purpose of this study was to compare the 
accuracy of achieving target tibial component position in manually instrumented UKAs performed by an 
experienced high-volume surgeon to published data on robotic accuracy. 
 
Methods: Seventy-six consecutive manual fixed-bearing UKA’s performed by a single surgeon between 
2011 and 2016 were radiographically reviewed. Tibial slope and varus alignment were measured on pre 
and postoperative radiographs by an independent reviewer.  Tibiofemoral component collinearity was 
measured on postoperative anteroposterior views. Manual targets were set within 2° of native tibial slope 
and 0 to 2° of varus tibial component alignment.  Deviations from target were calculated as root mean 
square (RMS) errors. Findings were compared to high quality studies of robotic-assisted versus 
conventional UKA. 
 
Results: RMS error for tibial slope in manual UKAs (1.4°) was lower compared to published robotic 
cohorts (1.6 to 1.9°).  RMS error for manual tibial component varus alignment surpassed or was 
equivalent to published robotic cohorts (1.5° vs.  1.8 to 5°). The percentages of manual UKA patients 
within targets for tibial slope and tibial component alignment were closer to published robotic data than 
the manual data to which robots have been compared. 
 
Conclusions: These data demonstrate that an experienced, high-volume surgeon’s accuracy in manual 
UKA can meet or exceed robotic-assisted UKA.  While robotic-assisted surgery has been shown to 
improve accuracy of component placement compared with manual instrumentation, surgeon experience 
and aptitude have not been examined specifically.  This study supports a commonly held notion that the 
cost associated with robotic-assisted surgery may be most appropriate for lower volume and/or less 
experienced surgeons who perform UKA. 
  
  



Thrombolysis During Liver Procurement Prevents Ischemic Cholangiopathy in DCD Liver 
Transplantation 
Presenter: Arianna Cabrales 
Contributing authors: Cabrales AE, Kubal CA, Fridell JA, Mangus RS 
 
Introduction: Ischemic cholangiopathy (IC) is the primary cause of inferior outcomes associated with 
donation after circulatory death (DCD) liver transplantation, including high rate of graft loss, 
retransplantation, and recipient mortality. Development of IC in liver transplant recipients appears to be 
associated with peribiliary arterial plexus microthrombi formation that can occur in DCD donors. Our 
center has demonstrated success using tissue plasminogen activator (tPA) flush during DCD organ 
procurement to prevent microthrombi formation and prevent IC. This study investigates the long term 
impact of tPA flush on graft outcomes and program use of DCD organs. 
 
Methods: All records for liver transplants over a 15 year period at a single center were reviewed and data 
extracted. DCD organ procurement followed carefully established protocols including a 5-minute wait time 
after determination of cardiac death prior to initiation of the procurement procedure. The procurement 
consisted of rapid aortic cannulation, aortic clamping, and decompression through the vena cava. 
Preservation solution included initial flush with histidine-tryptophan-ketoglutarate solution (HTK), followed 
by infusion of tPA in 1L NS, then further flush with HTK until the effluent was clear. 
 
Results: There were 57 tPA procurements (48%) and 62 non-tPA procurements (52%). Patients receiving 
tPA grafts were older and had higher MELD scores. tPA grafts had less cold and warm ischemia time and 
had better survival at 7- and 90-days (p=0.09, p=0.06) and at 1-year (95% versus 79%, p=0.01).  Cox 
regression showed better long-term survival for tPA grafts (88% versus 45% at 10-years; p<0.01). 
 
Conclusion: Our center has shown that optimization of perioperative conditions, including use of an 
intraoperative thrombolytic flush, significantly lowers the incidence of IC in DCD liver grafts. As a result, 
the percentage of DCD grafts at our center has increased, including the use of expanded criteria DCD 
livers, without a worsening of outcomes. 
  



Sex-Specific Outcomes Reported in High-Impact Orthopedic Journals 
Presenter: Karsen Corn 
Contributing authors: Corn K, McIff T, Mason BS, Templeton T 
 
Introduction: There are two categories of biological distinctions between men and women. The direct 
hormonal differences, and the indirect differences that influence bone density, joint laxity, tendon strength, 
and muscle mass. With these distinctions, it is curious that sex-specific differences in orthopedic injuries 
and treatments are not more widely discussed. In this study, we compare orthopedic journals and analyze 
their commitment to publishing rotator cuff and knee osteoarthritis research that reports sex-specific 
outcomes.  
 
Methods: We reviewed four different high-impact orthopedic journals. These journals included the Journal 
of Bone and Joint Surgery (JBJS), Clinical Orthopaedics and Related Research (CORR), the American 
Journal of Sports Medicine (AJSM), and the Journal of Arthroplasty (JOA). JBJS and CORR were both 
searched for rotator cuff and knee osteoarthritis research. As specialty journals, AJSM was searched for 
rotator cuff, and JOA was searched for knee osteoarthritis research. The first 100 articles per journal per 
topic were included. If there was any further analysis of sex beyond the statement of how many men and 
women were included in each experimental group, a study was designated as successfully reporting 
sex-specific outcomes. 
 
Results: JBJS publishes significantly more articles reporting sex-specific outcomes with research 
pertaining to knee osteoarthritis than rotator cuff injuries (p = 0.00009). In regards to specialty journals, 
JOA publishes significantly more articles reporting sex-specific outcomes with knee osteoarthritis than 
AJSM does with rotator cuff injuries (p = 0.043833). No other significant differences were found. 
 
Conclusion: Sex-specific outcomes are more widely reported in topic areas where there is already 
well-known sex-based differences. It is our opinion that sex-specific outcomes should be analyzed across 
all fields of orthopedics. It is our recommendation that further research is done in this area to include more 
journals and topics. 
 
  



Neurologic Impairments from Pediatric Low-Grade Glioma by Tumor Location and Timing of 
Diagnosis 
Presenter: Elizabeth Curtis 
Contributing authors: Sadighi Z, Curtis EG, Zabrowski J, Billups C, Gajjar A. Khan R, Qaddoumi I 
 
Purpose: To better characterize the neurologic outcomes of low-grade gliomas (LGGs) according to tumor 
location and duration of presenting symptoms in children. 
 
Methods: We retrospectively reviewed neurologic impairments in 246 pediatric patients with LGGs (88 
with optic pathway and midline tumors, 56 with posterior fossa tumors, 52 with cerebral hemisphere 
tumors, 35 with brainstem tumors and 15 with spinal cord tumors) who were treated at St. Jude Children’s 
Research Hospital between 1995 and 2005. We compared neurologic impairments (defined by Common 
Terminology Criteria for Adverse Events, version 4.03) by tumor location and prediagnosis symptom 
interval (PSI) (≥ 3 months or < 3 months) at first and last patient visits. 
 
Results: The median age of diagnosis was 7.1 years; median PSI was 2.1 months; and median time to 
last follow-up was 11.6 years. LGGs in the cerebral hemispheres resulted in significantly fewer neurologic 
impairments, compared with that of other locations at baseline (​P​ < 0.001) and at last follow-up 
(​P​ < 0.001). In all patients, PSIs greater than 3 months resulted in a significantly higher incidence of 
ataxia and dysmetria at last follow-up (41.6%, ​P​ = 0.003). Greater PSI was also significantly associated 
with worsening lower extremity motor weakness from cerebral hemisphere tumors; dysmetria from optic 
pathway and midline tumors; eye and visual dysfunction from posterior fossa tumors; and ear and 
vestibular disturbances from brainstem tumors (​P​ ≤ 0.05). 
 
Conclusion: Neurologic impairment in pediatric LGGs varies by tumor location, and PSIs greater than 3 
months affect some functionally important neurologic outcomes. 
  



Hepatitis C Prevalence among Injection Drug Overdoses Identified in ESSENCE - Indiana, 2017 
Presenter: Ryan DesCamp 
Contributing authors: Tsinovo C, DesCamp R, Gottlieb R, Nicholas D 
 
Purpose: To investigate the prevalence of Hepatitis C virus (HCV) infection among injection drug users 
(IDU) presenting to Indiana emergency departments (ED). To determine the prevalence of incarceration 
history and hepatitis A and B vaccination among HCV positive patients. 
 
Methods: From July 1 to December 12, 2017, injection drug overdoses were identified using the 
Electronic Surveillance System for the Early Notification of Community-Based Epidemics (ESSENCE). 
Medical record numbers were used to access patient name, date of birth, and address, which were 
matched to HCV cases in the Indiana National Electronic Disease Surveillance System (I-NEDSS) and 
the Indiana Department of Corrections Offender Database. Demographic, geographic, vaccination, and 
incarceration information were collected and compared with HCV status. 
 
Results: A total of 1,587 ESSENCE alerts for injection drug overdose were reported. Poisoning by heroin 
was the most frequent discharge diagnosis/chief complaint. After accounting for duplicate patients and 
missing addresses, 1,084 unique individuals were identified; 34% were HCV positive (n=360). Those who 
were HCV positive tended to be older (35 years vs. 33 years), white (84.7% vs 70.1%), and had a history 
of incarceration (40.3% vs. 21.1%) compared to IDUs who visited an ED with no history of HCV infection. 
Of those positive for HCV, 97.2% were chronic cases (n=347), 17.6% had a history of hepatitis B 
vaccination (n=63), and 5.2% had a history of hepatitis A vaccination (n=18). 
 
Conclusions: More than one-third of injection drug overdoses who visited a participating ED during this 
time period were HCV positive. Because we cannot account for IDUs who have never been tested, the 
prevalence of HCV in this study is likely an underestimation. Increasing screening among IDUs will 
improve our knowledge of the true disease prevalence in this population. Exploring characteristics that 
differ with HCV status can identify areas of intervention for IDUs and help guide policies and services. 
 
  



Patient Reported Outcomes Following Revision Total Hip Arthroplasty (THA) Compared to a 
Matched Cohort of Primary THA Patients 
Presenter: Zach Eggebrecht 
Contributing authors: Eggebrecht Z,  Ziemba-Davis M, Meneghini RM 
 
Purpose: Patient reported outcomes following revision and primary THA have not been empirically 
compared.  Patients requiring revisions may have more functional disability, emotional frustration with 
failed surgery and limited access to care. This study purpose was to determine if patients undergoing 
revision THA were more satisfied than primary THA. 
 
Methods:  Ninety-six consecutive aseptic revision THAs were retrospectively reviewed. 17 revisions were 
excluded due to inadequate followup (n=5) or inability to match (n=12).  The remaining revision THAs 
were matched on sex, age, body mass index (BMI), and American Society of Anesthesiologists (ASA) 
Classification to 79 primary THAs. 
 
Results:  Fifty-percent of the revision cohort was female, mean age was 64 years and mean BMI was 30 
kg/m2.  There were no differences in demographics between groups (p ≥ 0.661).  More revision patients 
had concomitant spine disease or back pain (21.5% vs. 7.6%, p=0.023), depression (29.1% vs. 15.2%, 
p=0.054), and preoperative opiod use (43% vs. 20.2%, p=0.003). Mean UCLA activity level was 3.6 
versus 4.2 preoperatively (p=0.060) and 5.0 versus 5.7 at minimum one-year follow-up (p=0.046) for 
revisions and primaries, respectively. Mean HOOS Jr. disability scores were 42 and 49 preoperatively 
(p=0.553) and improved to 78 and 87 at minimum one-year (p=0.013), respectively.  Improvement in 
activity level (p=0.536) and hip disability scores (p=0.240) did not differ between groups. 84% of revision 
and 91% of primary patients reported they were satisfied with THA (p=0.433).  Among patients with spine 
disease or back pain, fewer revision (77%) than primary (100%) patients reported high satisfaction. 
 
Conclusion: While activity levels and hip disability scores were higher in primary patients, the interval 
improvement did not differ between revision and primary THA patients and revision patients were not 
more satisfied with THA than primaries.  This data also suggests concomitant spine disease and back 
pain may mitigate satisfaction in revision THA patients. 
  



The Effect of Tourniquet Use and CO2 Preparation on Cement Penetration adjacent to the Tibial 
and Femoral Components in Primary Total Knee Arthroplasty 
Presenter: Zach Gapinski 
Contributing authors: Gapinski Z, Yee E, Kraus K, Deckard E, Meneghini RM 
 
Introduction: Tourniquetless total knee arthroplasty (TKA) is experiencing resurgence in popularity to 
minimize postoperative pain.  Further, optimal cement technique and implant fixation remain paramount to 
long-term cemented TKA success.  The purpose of this study was to determine how tourniquet use and 
novel bone preparation using sterile compressed carbon dioxide (CO2) gas affects cement penetration in 
TKA. 
 
Methods: A retrospective review was performed of 303 consecutive primary TKAs of identical design. 
Cement penetration was evaluated by two independent, blinded raters across zones defined by the Knee 
Society Radiographic Evaluation System.  Cement penetration was compared between three groups: 
tourniquet only, no tourniquet with CO2 gas, or tourniquet and CO2 gas.  Radiographs were calibrated 
and excluded if the TKA components were not collinear with the X-ray collimator.  Data were analyzed 
with p = 0.05 indicating statistical significance. 
 
Results: The three groups did not differ in age, body mass index or gender (p ≥ 0.100). Groups that used 
CO2 gas, regardless of tourniquet use, always showed greater mean cement penetration compared to the 
tourniquet only (T) group. Three of seven radiographic zones (p ≤ 0.039) showed significantly more 
cement penetration in groups utilizing CO2 gas. 
 
Conclusions: Bone prepared with CO2 gas showed significantly greater cement penetration in zones 
characterized by cancellous bone (p ≤ 0.039). While not statistically significant, the other four zones and 
overall average cement penetration was higher for at least one group involving the CO2 gas compared to 
the tourniquet only group.  Improved cement penetration via use of CO2 gas may lead to less implant 
loosening and therefore better patient outcomes.  Further, CO2 bone preparation appears to mitigate any 
potential deleterious effects on cement penetration during tourniquetless TKA as measured by mantle 
thickness. 
 
  



Perfusion and Diffusion Imaging in Distinguishing Pilocytic Versus Pilomyxoid Astrocytomas 
Above and Below the Tentorium 
Presenter: Michael Groswald 
Contributing authors: Ho C, Seit V, Supakul N, Groswald M, Cardinal J, Parker J, Kralik S 
 
Introduction:  Pilomyxoid astrocytoma (PMA) is more aggressive and has a higher likelihood of 
leptomeningeal dissemination, leading to worse outcome compared to pilocytic astrocytomas (PA). 
Furthermore, genetic differences have been found between supratentorial versus infratentorial PAs. 
Perfusion and diffusion imaging was utilized to assess for differences between PMAs and PAs as well as 
supratentorial versus infratentorial tumors. 
 
Methods: This retrospective, IRB exempt study included consecutive patients from 2011 to 2016 with 
histologically diagnosed PA or PMA with dynamic susceptibility contrast perfusion and diffusion MR 
imaging.  Solid tumor volumes (VOI) were manually traced on commercially available software (Olea 
Shere 3.0, Olea medical, La Ciotat, France) using T1+C or T2 imaging registered to computed ADC, 
rCBV, K2 leakage, and MTT maps. The resulting data were evaluated with paired and unpaired T-tests. 
 
Results: 49 subjects (mean age 6.7, 1-15 years, 24 females) met inclusion criteria. There were 30 
infratentorial PAs, 8 supratentorial PAs, 5 infratentorial PMAs, and 6 infratentorial PMAs. No significant 
differences were found between the means of the VOIs between all supratentorial versus infratentorial 
tumors, PAs above or below the tentorium, PMAs above or below the tentorium, or between PAs and 
PMAs for ADC, K2 and MTT. Significant difference for paired t-tests but not unpaired t-tests were seen in 
rCBV between supratentorial (2.60 ± 0.63 95CI) and infratentorial (2.06 ± 0.18) tumors (p=0.02 vs 0.1) , 
as well as between supratentorial (2.53 ± 0.68) and infratentorial (2.04 ± 0.19) PAs (P=0.04 vs P=0.14). 
 
Conclusion: PAs and PMAs, as well as supra- and infratentorial locations cannot be distinguished by 
ADC, K2, or MTT parameters. There is a trend toward a higher perfusion difference in supratentorial 
tumors versus infratentorial tumors. 
 
  



Primary care providers’ attitudes, practices, and knowledge in treating LGBTQ communities 
Presenter: Emily Hadley 
Contributing authors: Hadley E, Nowaskie D 
 
Introduction: Healthcare inequalities within the lesbian, gay, bisexual, transgender, and queer (LGBTQ) 
community are in part due to a lack of LGBTQ-specific content at all levels of medical training. Cultural 
competency is a direct product of education and key component in providing quality care. While LGBTQ 
cultural competency has been found to be lacking within various medical specialties, no studies have 
compared competency among primary care providers. 
 
Methods: The authors evaluated 127 Indiana providers. LGBTQ cultural competency was assessed using 
a 37-item self-reporting, anonymous survey battery that quantified providers’ attitudes, practices, and 
knowledge. Survey item means were computed and frequencies were analyzed across medical specialty 
using Fisher’s exact tests. Knowledge item accuracies were compared to the probability of chance 
correctness using one-sample ​t​-tests and examined across medical specialty using one-way analysis of 
variance (ANOVAs). 
 
Results: Overall, 78% of respondents agreed that they were comfortable treating LGBTQ patients, and 
80% agreed that there should be more education in health professional schools on LGBTQ health and 
mandatory educational events at IUSM (69%). Yet many providers did not feel well informed on specific 
LGBTQ health needs (70%), on clinical management of LGBTQ care (74%), nor on referring patients with 
LGBTQ issues (78%). Overall accuracy on LGBTQ knowledge questions was 51% (8 of 12 items had 
accuracies less than 50%). There were significant differences in attitudes, practices, and knowledge 
across medical specialty. 
 
Conclusion: The academic medical community is in an ideal position to improve attitudes and knowledge 
about LGBTQ care. However, this study revealed a lack of cultural competency among Indiana providers 
and significant disparities in providers’ attitudes, clinical practices, and funds of knowledge. This study 
disclosed those specific differences and emphasized the need for greater LGBTQ-specific education to 
increase providers’ comfortability and competency in the needs, management, and referrals within 
LGBTQ healthcare. 
  



 
  



The Effects of Transitioning to a Pass-Fail Grading System on Student Volunteer Activity at a 
Student-Run Free Clinic 
Presenter: Jason Hoard 
Contributing authors: Sohn P, Aref M, Hoard J 
 
Purpose: In 2016, the Indiana University School of Medicine transitioned to a pass-fail grading system for 
first year students in the Class of 2020. The purpose of this study was to compare the volunteer activity of 
IUSM medical students at the IU Student Outreach Clinic while these students were enrolled in preclinical 
courses with tiered (Honors, High Pass, Pass, Fail) vs. pass-fail grading systems, and to assess the 
impact of the pass-fail curriculum on volunteer participation. 
 
Methods: Medical student volunteer data was collected in a cross-sectional manner in 2017 from the IU 
Student Outreach Clinic volunteer website for the Classes of 2018, 2019 and 2020. The number of 
medical student volunteers per class was determined by the number of active volunteer accounts on the 
website (≥ 1 clinic volunteer encounters). The total number of volunteers, as well as the average number 
of volunteer encounters per student per year, were compared between the three classes. 
 
Results: 51.6% of the Class of 2020 volunteered at the clinic at least once during their first year of 
medical school, compared to 38.7% of the Class of 2019. There was a 118.4% increase in the average 
number of volunteer encounters for the Class of 2020 compared to the Class of 2019. 
 
Conclusion: The change in grading system for preclinical courses from tiered to pass-fail had a positive 
impact on volunteer participation among first and second year medical students. Under a pass-fail grading 
system, more first and second year students volunteered at the Student Outreach Clinic, and those 
students volunteered more frequently. 

  



Atypical Clinical Presentation of a Seborrheic Keratosis in the Primary Care Setting 
Presenter: Amanda Hornbach 
Contributing authors: Hornbach A, Williams J 
 
Case presentation: Patient is a 68-year-old female presenting to scheduled clinic visit with a five week 
history of a single rapidly enlarging skin lesion on the left posterior arm. Patient reports that the initial 
lesion had been stable “at dime size” over many years, only beginning to enlarge, change color, and 
change texture over a five-week period. In addition, the lesion had become intermittently pruritic and 
painful. Physical exam revealed a non-tender raised 2.0X1.5 cm nodule-like lesion with variegated color 
and texture. Surgical excision with subsequent pathology revealed an irritated and inflamed seborrheic 
keratosis with warty features. Microscopic description of pathology revealed bland epidermal acanthosis 
with horn cysts, as well as papillomatosis with focal spires of parakeratosis and suggestion of koilocytosis. 
No further intervention was required at that time. 
 
Conclusions: Seborrheic keratosis is a common dermatologic diagnosis. These lesions typically present 
as multiple brownish slow-growing “stuck-on” lesions to the chest, back, and face. Several distinct 
histological patterns are recognized for seborrheic keratoses, and the sharing of features across types is 
considered to be common. Common histological features include cell mass of mixed basal and squamous 
origin, with keratin-filled invaginations and small “horn” cysts. Rarely, lesions present with pre-cancerous 
or cancerous features amid those of the seborrheic keratosis; these can reflect contiguous growth of 
separate lesions or changes within the keratotic lesion itself. This rare event is more likely in clinical 
presentations where the keratosis appears irritated. 
 
Clinical significance: Skin cancers are the most common type of cancer for women and men, both in the 
United States and worldwide. While many skin cancers exhibit benign or indolent courses, some 
seemingly innocuous lesions can mask more serious pathology, delaying imperative diagnosis and 
treatment. Careful exclusion of a more serious lesion, especially in the clinical setting of change within a 
stable lesion, may be necessary. 
 
  



Clinical Impact of Strength and Class of Pre-transplant Donor Specific Antibody on Kidney 
Transplant Recipients Receiving Steroid-Free Maintenance immunosuppression Regimen 
Presenter: Olivia Kammegne-Simo 
Contributing authors: Adebiyi O, Simo O 
 
Background: The class and strength of pre-transplant DSA has been described as playing a role in 
determining future risk of acute rejection (AR) and kidney allograft failure in few studies. These studies 
were mostly done on patients placed on steroid-based immunosuppression regimen. 
 
Methods: A retrospective chart review of patients who received a kidney transplant between January 1, 
2005 and June 31, 2015 with minimal one year follow-up. Patients with history of positive crossmatch or 
multi-organ transplant were excluded. Patients received anti-thymocyte antibodies with pulse steroid 
induction (Early five days withdraw) except zero-mismatches who received basiliximab. Patients were 
placed on steroid-free two drugs immunosuppression regimen. Donor specific antibodies were checked 
using single antigen beads (One Lambda Inc). 
 
Results: 1978 patient's kidney alone patients were included in the study over a 10.5 years period. Mean 
follow-up was 4.52 +/2.79 years. 101 patients (4.7%) had pre-transplant DSA (DSA+, MFI> 500) at time 
of transplant with negative flow cytometry crossmatch. There was an overall increased risk for AR in 
DSA+ vs DSA− patients (29.7% vs. 18.3%, p=0 0002). Likewise, there was an increased rate of AR in 
patients with DSA MFI>2000 or class 2 DSA when compared with DSA− patients (38% vs. 15.4% 
p<0.0001 and 37.5% p=0.0003). Cumulative death censored graft survival was similar with DSA+ vs. 
DSA− (p=0.13), DSA Strength (MFI>2000 vs. 2000 vs. No DSA, p=0.319) and DSA Class (p=0.007). 
 
Conclusion: Presence of pre-transplant DSA with characteristic of class 2 and MFI strength of >2000 are 
associated with increased risk of one year acute rejection in kidney transplant patients receiving 
steroid-free maintenance immunosuppression regimen. However, the higher risk of rejection in this 
patient cohort did not translate to worse graft outcome in the intermediate term and thus should not be a 
barrier in the use of steroid-free maintenance immunosuppression or to transplant. 
  



Effects of Music Intervention on Inflammatory Markers in Critically Ill and Post-Operative Patients: 
A Systematic Review of the Literature 
Presenter: Michelle Kitsis 
Contributing authors: Khan S, Kitsis M, Golovyan D, Wang S, Chlan L, Boustani M, Khan B 
 
Background: Music listening has been shown to reduce anxiety, stress, and improve patient tolerance of 
procedures. Music may also have beneficial effects on inflammatory biomarkers in mechanically 
ventilated and post-operative patients, with subsequent benefits on delirium (by reducing 
neuro-inflammation). 
 
Objectives: We conducted a systematic review to evaluate the effects of music, and the quality of 
evidence for these effects, on: 1) inflammatory biomarkers in mechanically ventilated patients; 2) 
inflammatory biomarkers in post-operative patients; and, 3) delirium incidence or management. 
 
Methods: A comprehensive search (from inception until March 2017) of the literature was performed by a 
medical librarian. Fifteen studies were selected for inclusion. 
 
Results: In 7 studies, there was a significant decrease in cortisol levels. Interleukin-6 and epinephrine 
levels were decreased, but a variety of other biomarkers were unchanged. 
 
Conclusions: Music intervention decreased cortisol levels, but other biomarkers were unchanged. Further 
research on music effects on inflammatory biomarkers, stress and delirium management are needed. 
 
  



 
  



Maternal Thrombocytopenia Associated with Neonatal Alloimmune HPA-5b Antibodies 
Presenter: Katherine Krause 
Contributing authors: Krause KE, Borse VC, Prieto J, Teijelo DG, Abernathy MP 
 
Case: A 33-year-old G4P2012 female presented to her OB clinic at 28 weeks gestation with maternal 
thrombocytopenia to 134,000/microL. Incidental testing revealed maternal antibody against HPA-5b, 
which is concerning for potential neonatal alloimmune thrombocytopenia (NAIT). The father was found to 
express HPA-5a/HPA-5b and HPA-1a/HPA-1a platelet antigens. Amniocentesis at 38 weeks revealed the 
fetus expressed HPA-5a/HPA-5b. However, the child was healthy with a normal platelet count 
(232,000/microL) at birth. The patient is currently G5P3013 at 33 weeks gestation. The fetus expresses 
HPA-1a; therefore, the patient has the potential to develop antibodies against fetal HPA-1a. The fetus 
does not express HPA-5b. 
 
Conclusions: NAIT is a potentially devastating disease that may present with extensive purpura or 
intracranial hemorrhage. NAIT is a low fetal platelet count due to the destruction of fetal platelets by 
maternal antibodies. Fetal platelets express a paternal antigen that is foreign to the mother, which 
stimulates the formation of maternally derived IgG antiplatelet antibodies that cross the placenta. Based 
on current recommendations, intrapartum treatment with corticosteroids or intravenous immunoglobulin is 
reserved for mothers with a previous infant with thrombocytopenia, or a previous fetus or neonate with 
intracranial hemorrhage. After considering the possible adverse effects, this patient is being closely 
monitored. 
 
Clinical significance: In deciding whether to perform routine screening, physicians must consider whether 
the screening test is a sensitive and specific test, the burden caused by the disease, and whether 
effective treatment is available. Because the screening tests for NAIT are not cost-effective and definitive 
treatment for NAIT has yet to be determined, NAIT is not currently among the diseases for which prenatal 
screening is performed. There is a need for a more cost-effective screening test and definitive 
management for NAIT to prevent the devastating consequences of this disease. 
 
  



Is there Benefit in Keeping Early Discharge Patients Overnight After Total Joint Arthroplasty? 
Presenter: Kent Kraus 
Contributing authors: Cacavallo P, Ziemba-Davis, Meneghini RM 
 
Purpose: With increasing interest and availability of outpatient total joint arthroplasty (TJA), whether 
next-day discharge patients receive beneficial medical interventions the night of surgery is of clinical and 
economic importance.  The purpose of this study is to define the extent and nature of medical 
interventions being performed the first night after TJA surgery. 
 
Methods: 1136 primary unilateral TJAs performed between 2011 and 2016 at a single institution in a 
rapid-discharge program, managed by a perioperative medicine specialist, were reviewed.  Medical 
records were examined for diagnostic tests, results, procedures, treatments, and all-cause readmissions. 
Interventions before 4 pm the day of surgery were excluded to avoid confounding the results since 
outpatient TJA patients could receive interventions prior to discharge. Recorded interventions included 
any that varied from the preoperative treatment plan, beyond standard-of-care interventions, and those 
that could not be completed at home. 
 
Results: 333 patients were discharged postoperative day one.  After exclusions, 88% (291) received no 
medical interventions. Six (1.8%) received diagnostic tests, 8 (2.4%) received procedures, and 28 (8.5%) 
received treatments. One received a diagnostic test and a treatment, and 3 received a procedure and a 
treatment.  All diagnostic tests were negative, all procedures were in/out catheterizations for urinary 
retention, and 75% of treatments were intravenous fluids. Readmission rates did not differ based on 
whether interventions were received. 
 
Conclusions: The majority of patients received no overnight interventions suggesting unnecessary costly 
hospitalization.  The most common issues addressed were urinary retention and IV fluids for hypotension, 
which if protocols to prevent are developed would facilitate TJA and improve safety in the outpatient 
setting. This study directs focus and effort in the immediate postoperative care of TJA patients which 
could improve healthcare quality, patient safety and reduction of healthcare costs through a more rapid 
discharge home. 
  



Proper Evaluation of the Patient with Vaginitis 
Presenter: Lauren Kus 
Contributing authors: Neal C 
 
Background: Symptoms of vaginitis, discharge, irritation, odor, and inflammation are among the most 
frequent causes of patient visits to gynecologists, primary care providers, and urgent care centers. 
Trichomonas, bacterial vaginosis, and vulvovaginal candidiasis have been extensively studied, and are 
usually diagnosed and treated easily. However, these are not the only causes of vaginal irritation. The 
literature and training regarding the evaluation and diagnosis of vaginal disorders outside of the three 
most common causes is lacking leaving practitioners ill prepared to care for many patients. This 
discrepancy puts a tremendous psychological burden on patients left with uncontrolled or recurrent 
symptoms. 
 
Purpose: To provide trainees and practicing providers with a diagnostic algorithm aimed to improve the 
likelihood of accurate diagnosis of incident and chronic vaginitis. 
 
Methods: Based on a review of the currently published literature combined with clinical experience in a 
subspecialty chronic vaginitis clinical care center at Indiana University, we describe a more 
comprehensive diagnostic algorithm. The clinical presentation of patients with symptoms of vaginitis 
appears to fall into one of two diagnostic pathways: Inflammatory or non-inflammatory vaginitis.  In 
women with inflammatory signs, in addition to trichomonas, providers should consider gonorrhea and 
chlamydia, group A strep, estrogen deficiency, multi-mucosal erosive disease, and inflammatory vaginitis 
(desquamative or idiopathic). Candidiasis may be inflammatory or non-inflammatory, and may present as 
a mixed infection of both candida and bacterial vaginosis. BV is a non-inflammatory cause of vaginitis, but 
providers should identify acute versus chronic BV in order to select an appropriate treatment regimen. 
 
Conclusion: The evaluation of patients with vaginitis is complex, and the correct diagnosis is essential to 
making accurate treatment decisions. We present a systematic algorithm for the diagnostic pathway of 
vaginitis that can be easily implemented by any outpatient care provider to ensure proper management. 
  



Ventriculoperitoneal Shunt Fracture After Traumatic Motor Vehicle Collision: Case Report 
Presenter: Adam Leibold 
Contributing authors: Leibold A, Weyhenmeyer J, Lee A 
 
Introduction: Ventriculoperitoneal (VP) shunts are highly effective in relieving a patient’s hydrocephalus, 
but they are also notoriously susceptible to complications, leading to the need for shunt revision. The 
clinical features of shunt malfunction are important to recognize quickly so that a revision may be 
performed in a timely manner. If a shunt malfunction is suspected it should be investigated using a plain 
X-ray of the shunt system (lateral skull, AP chest, AP abdomen), known as a “shunt series,” and a CT 
scan of the head looking for enlargement of the ventricles. Here we describe a unique case in which a 
trauma fractured the diaphragm within the shunt's valve system, requiring subsequent revision. 
 
Methods: Patient data was collected through a review of the patient's chart in Indiana University Health's 
electronic medical record system. 
 
Results: Our patient is a 26-year-old male who had a VP shunt placed in 1991 at the age of 3 months for 
post-infectious hydrocephalus due to meningitis. Per EMS, the patient was struck by a vehicle traveling 
around 30-35 MPH, and his head struck the windshield of the car. On arrival the initial survey showed a 
left posterior scalp laceration. Initial imaging revealed only a small subarachnoid hemorrhage. Two days 
later the patient’s mental status declined, and a repeat head CT showed hydrocephalus and shunt 
displacement. The patient was then taken to the OR for a shunt revision and a fractured diaphragm in the 
shunt's valve system was found. After replacement of the valve the patient had an unremarkable hospital 
course and was discharged three days later. 
 
Conclusions: Our case demonstrates the importance of assessing the integrity of the entire shunt system 
after a trauma. This includes an evaluation not only of the shunt tubing, the most frequently fractured 
component, but also of the valve system itself. 
 
  



The Roles of Sarcopenia and Early Protein Delivery in Critically Injured Patients Recovery 
Presenter: Mozhu Li 
Contributing authors: Li M, Hartwell JL, Kays JK, Timsina LR, Zimmers TA, Zarzaur BL 
 
Purpose: Sarcopenia, the age related loss of skeletal muscle volume, and inadequate early protein 
delivery are identified to be associated with increased complications and length of stay in critically injured 
patients. Our purpose is to understand the role Sarcopenia plays in association with early protein delivery 
and mitigation of complications. 
 
Methods: We conducted a retrospective study, reviewing data from 160 trauma patients admitted to the 
ICU at IU Methodist Hospital, Indianapolis IN. The CT images from these patients were analyzed using 
the SliceOMatic Ò V4.3 software to measure body composition, including muscle and fat volume, which 
were later used to calculate skeletal muscle index (SMI) and to define the sarcopenic status of patients. 
Relationships between SMI and age, sex, Injury Severity Score (ISS), morbidity, mortality and nutrition 
delivery parameters were analyzed. 
 
Results: After trajectory models were applied, patients were found to follow one of five protein deficit 
recovery patterns. There was a statistically significant reduction in overall complications between Group 
2, who closed their protein debt by hospital day four, and the other four Groups, who failed to close their 
protein debt with in four days (p=0.009). There was no statistical difference in mean SMI among these 
groups (p=0.6168). 
 
Conclusion: Early closure of protein debt, rather than increased baseline SMI, plays an essential role to 
mitigate complications in critically injured patients. 
  



Aicardi Syndrome: A Timely Diagnosis 
Presenter: Maria Puzanov 
Contributing authors: Puzanov M, Weida J, Abernathy M 
 
Aicardi syndrome is an x-linked disorder characterized by agenesis of the corpus callosum, infantile 
seizures and chorioretinal lacunae. This rare condition which affects 4,000 individuals worldwide may go 
undiagnosed due to infrequent occurrence.  It occurs in about 1 in 105,000 to 167,000 newborns in the 
US.  Nearly all known cases are sporadic.  The genetic mutation has not been identified, however it is 
believed to be located on the X chromosome.  Nearly all individuals with Aicardi syndrome are female, 
therefore the condition is suspected to be neonatal lethal for males. 
 
A 28-year-old G3P2 gave birth to a term female infant at 39+4 weeks. Prenatal ultrasound and fetal MRI 
showed progressive worsening of interhemispheric cysts and partial agenesis of the corpus callosum. 
Birth weight and head circumference were above the 90th percentile with APGARs 8 and 9. Postnatal 
head ultrasound showed cystic parenchymal abnormality of the brain. MRI at 2 weeks showed callosal 
dysgenesis, interhemispheric cysts, right frontal lobe pericystic interstitial edema, and right frontal 
polymicrogyria. Aicardi syndrome was suspected after a neurology evaluation at 1 month. A pediatric 
ophthalmology exam revealed chorioretinal lacunae.  At 2 months the patient had episodes of infantile 
spasms. Video EEG was performed 2 weeks later showing frequent epileptiform discharges arising from 
the right greater than left temporal regions. Focal tonic seizures episodes were identified. A 5 months 
physical exam showed delayed development and decreased tone. Radiography showed T10-T11 
hypoplasia. 
 
This case demonstrates early recognition features of the rare Aicardi syndrome. Aicardi syndrome has 
characteristic MRI findings of corpus callosum agenesis and interhemispheric cysts that may be identified 
in-utero. Infantile spasms begin to occur in the first few months. Chorioretinal lacunae evident on 
ophthalmology exam is a pathognomonic finding. Early diagnosis is important to prevent the progression 
of seizures and commencement of appropriate developmental and physical therapy. 
  
  



Drug-Loaded Mesoscale Nanoparticle Therapy for Cisplatin Induced AKI 
Presenter: Elizabeth Mercer 
Contributing authors: Mercer E, Williams R, Jaimes E, Heller D 
 
Purpose: Cisplatin is a chemotherapy treatment with a dose limiting side effect of nephrotoxicity. It 
presents as acute kidney injury (AKI) in 20-30% of patients and causes proximal tubular necrosis. 
Mesoscale nanoparticles, approximately 400nm in diameter, have been found to target the proximal 
tubular epithelium of the kidneys ​in vivo​. A free radical scavenger drug has been shown to have a 
protective effect against the development of AKI by reducing oxidative damage in the renal cells. Our 
hypothesis was that drug-loaded mesoscale nanoparticles would prevent cisplatin-induced renal cell 
death ​in vitro​. This targeted therapy allows for increased local drug concentration while decreasing 
systemic side effects.  
 
Methods: Drug-loaded mesoscale nanoparticles were synthesized with a polymer and characterized 
based on size, zeta potential, and percent drug loading. AKI was induced in normal adult proximal tubule 
epithelial cells ​in vitro​ with cisplatin. The AKI induced cells were initially plated with free drug to assess 
the effect of the drug. Subsequently, AKI induced cells were plated with the drug-loaded mesoscale 
nanoparticles. Cell viability was assessed after two days. Delivery time course of the nanoparticle 
treatment was also investigated. 
 
Results: The results of the study showed that the drug was successfully loaded into 376nm nanoparticles. 
Free drug was shown to significantly reduce renal cell death due to cisplatin therapy. Both 1.9mM and 
3.5mM drug-loaded nanoparticles were found to significantly reduce renal cell death ​in vitro​. 
Administering 3.5mM drug-loaded nanoparticles two hours before cisplatin or 24 hours after cisplatin 
significantly decreased renal cell death. 
 
Conclusion: There is a clinical need for a therapy that prevents cisplatin-induced kidney cell injury. A free 
radical scavenger drug can be loaded into mesoscale nanoparticles and can reduce cisplatin-induced 
renal cell death ​in vitro​. Future studies will investigate this drug delivery system as a viable solution to 
treat various renal diseases. 
  



Reviewing Current Ocular Imaging Trends in Traumatic Brain Injury 
Presenter: Osama Mufti 
Contributing authors: Harris A, Siesky B, Matthews S, Vercellin AC 
 
Purpose: To conduct a literature review of published individual and population-based studies to explore 
current imaging techniques in ocular physiology following Traumatic Brain Injury (TBI). 
Methods: Electronic databases utilized in the search strategy for journal articles included Pubmed, 
Google Scholar and Web of Science. Journal article inclusion criteria were based on diagnostic 
approaches, and ocular disturbances in TBI. The exclusionary criteria implemented included congenital 
brain injuries and assessments solely focusing on vestibular aspects of TBI. Key words used in search 
strategy consisted of TBI, ocular factors, vasculature, diagnostic modalities, OCT, and retina. 
 
Results: Mean global cerebral blood flow was significantly lower in veterans with TBI compared with 
non-TBI veterans. Several studies on rodents have shown a decrease in the optic nerve diameter and a 
thinning of the retinal nerve fiber layer following TBI. Direct macular Retinal ganglion cells (RGCs) 
thinning have also been demonstrated in patients with optic tract lesions and in cases of chiasm 
compression. Atrophy of the RGC layer is a good predictor for poor visual function, and correlates at the 
topographic level with the visual field deficits. 
 
Conclusion: No studies have been previously conducted measuring the retinal thickness and blood flow in 
patients with TBI. Several studies have demonstrated changes in cerebral blood flow following TBI. but its 
effect on retinal blood flow has never been studied. Similarly, there have been no studies on humans 
measuring the changes in the oxygen saturation in the retinal vessels following TBI.  In theory, using 
SD-OCT, SD-OCTA, retinal flowmeter and retinal oximetry, one can offer a novel, safe, noninvasive, and 
comprehensive approach to quantify changes in retinal thickness, retinal blood flow and oxygen 
saturation after TBI. 
  
  



Omental Infarction in a Pediatric Patient 
Presenter: Mohsin Mukhtar 
Contributing authors: Riley K 
 
Purpose: Omental infarction is an uncommon cause of acute abdominal pain in pediatric patients, who 
account for less than 15% of all reported cases.  This case report examines the clinical course of a child 
who was diagnosed with omental infarction and discusses the differential diagnosis in pediatric patients. 
 
Methods: We reviewed the clinical presentation, diagnostic imaging results and clinical course of a child 
with a probable diagnosis of omental infarction at our institution.  We also reviewed all relevant literature 
pertaining to the differential diagnosis. 
 
Results: A six-year-old girl presented with three days of worsening right lower quadrant abdominal pain. 
A CT scan was performed and the diagnosis of omental infarction was favored.  The patient was 
managed conservatively and then discharged. 
 
Conclusions: Omental infarction is a rare cause of right lower quadrant abdominal pain in children. 
Because the clinical history is nonspecific, patients are often misdiagnosed with appendicitis.  Since 
omental infarctions can be managed conservatively, accurate diagnosis is critical and can dramatically 
change patient management. 
  



Interferon Stimulated Gene 20 Knock-Down and Differential Transcriptome Profiling 
Presenter: Azad Neupane 
Contributing authors: Neupane A, Kim E, Guo H 
 
Purpose: Interferon stimulated gene 20 (ISG20) is a ribonuclease that can degrade Hepatitis B viral RNA 
with basal expression and when upregulated by interferon-α (IFN-α). It achieves this by binding to a 
secondary epsilon stem-loop structure and promoting degradation. Besides the antiviral function of 
ISG20, it is imperative to discover its cellular functions in uninfected cells, which are currently unknown. 
 
Methods: To accomplish this, two HepG2-NTCP12 (sodium taurocholate cotransporting polypeptide) cell 
lines were created. A cell line with the ISG20 gene knocked down via lentiviral transduction and a short 
hairpin RNA (shRNA) control cell line were made first. These two untreated cell lines were then treated 
with IFN-α for 36 hours to create four distinct cell conditions for the experiment. RT-qPCR and Western 
Immunoblotting were performed to gauge success of the lentiviral knockdown procedure. RNA was then 
isolated for high-throughput next generation total RNA sequencing. 
 
Results: We reported that in the untreated condition, 868 genes were upregulated and 1012 genes were 
downregulated, while in the treated condition 2332 genes were upregulated and 2205 genes were 
downregulated. 
 
Conclusion: Next steps include performing validation experiments and gene ontology analysis and 
examining genes of interest one by one to generate novel hypotheses about the mechanism of ISG20 in 
healthy cells. Learning how ISG20 alters the RNA profile of healthy cells can inform us about whether 
ISG20’s antiviral mechanism of action in other pathogens is via direct action such as binding viral RNA 
already shown in human Hepatitis B virus or indirect action such as changing host cellular gene 
expression. 
  



Circulating unmethylated CHTOP DNA as a potential biomarker of β cell death in Type 1 Diabetes 
Presenter: Kyle O'Malley 
Contributing authors: Syed F, Turatsinze JV, Tersey S, Fuks F, Bonifacio E, Ziegler A, Evans-Molina C, 
Eizirik D, Mirmira RG 
 
Background: Type 1 diabetes (T1D) is characterized by autoimmune-mediated destruction of pancreatic β 
cells. Identification of biomarkers of β cell death would allow for the early detection of β cell destruction 
and the possible institution of therapeutic interventions to prevent hyperglycemia. Expanding upon 
previous studies conducted by members of our group, we hypothesized that CpG sites throughout the 
human genome may contain differential methylation that are unique to β cells and may enable detection 
of β cell death. 
 
Methods: We utilized whole-genome DNA methylation arrays to compare the methylation of CpGs in 
human islets compared to non-islet human tissue, and verified prospective β-cell-specific CpG sites using 
DNA deep sequencing. We used droplet digital PCR to measure differentially methylated CpG sites in 
serum samples collected from 43 youth with new onset T1D, 23 first-degree relatives (FDR) of T1D 
subjects who were autoantibody (AAb) negative, and 8 healthy control youth without AAb positivity as part 
of a comprehensive discovery approach to validate potential biomarker genes. 
 
Results and Conclusion: Droplet digital PCR analysis demonstrated that circulating levels of unmethylated 
CHTOP DNA were found to be significantly higher in subjects with new onset T1D. We also observed an 
elevation of unmethylated CHTOP DNA from serum samples of individuals who are first-degree relatives 
of T1D subjects, but were AAb negative. In conclusion, our data suggests that circulating unmethylated 
CHTOP DNA may be a useful biomarker in early detection of β-cell death in individuals with T1D and 
those with high risk for development of T1D. 
  
  



Dermatofibrosarcoma Protuberans Imitating Pilonidal Cyst 
Presenter: Savannah Paffen 
Contributing authors: Bittar JM, Muldoon JL, Bajpai S, Rohr-Kirchgraber TM 
 
Case: A 68 year-old African American female presented with a 3-year history of an enlarging intergluteal 
soft tissue mass. Given findings not consistent with pilonidal cyst, an MRI was ordered. The MRI 
demonstrated a large, heterogeneously enhancing subcutaneous gluteal cleft mass with a smaller 
lobulated extension, consistent with pilonidal cyst. The mass was then resected in the operating room. 
Final pathologic evaluation indicated dermatofibrosarcoma protuberans with focal fibrosarcomatous 
transformation involving peripheral and deep margins. The patient was referred to surgical oncology and 
underwent wide excision with loop colostomy given positive margins and close proximity to the anus. 
 
Conclusions: Dermatofibrosarcoma protuberans (DFSP) is a rare tumor with an incidence of 4.2 per 
million in the United States. It is found on the trunk and proximal extremities and is most common in 
African Americans and people aged 20-59. The tumor has traditionally been more common in men; but, in 
recent years, incidence in women has increased by 3.2% annually while incidence in men has decreased. 
In contrast, pilonidal cysts are found on the sacrococcygeal region in young adult men. Risk factors 
include hirsute nature, obesity, sedentary occupation, and local irritation. DFSP tumors range in 
appearance from flush to protuberant, solitary to multiple, and flesh colored to violaceous. This variability 
extends the differential diagnosis. Rarely, DFSP may mimic a skin tag or cyst. However, there is no 
literature documenting DFSP imitating a pilonidal cyst. 
 
Clinical Significance: DFSP is a rare but important tumor with increasing incidence in women. The tumor 
tends to locally recur, and fibrosarcomatous transformation, though rare, drastically increases metastatic 
potential. Providers must keep a high index of suspicion for DFSP in patients with a subcutaneous mass. 
Biopsy should be used to confirm diagnosis and adequate treatment requires excision with 2-3 centimeter 
margins. 
 
  



Atypical Progression of Enteroviral Meningoencephalitis 
Presenter: Priya Parikh 
Contributing authors: Davis J, Hopkins K, McCurdy C, Gomez M, Christenson J 
 
Purpose: To investigate an atypical progression of enteroviral meningoencephalitis. 
 
Background: Enterovirus is a common cause of meningoencephalitis in children. Most children recover 
without long-term sequelae, but there are predictors of poor outcomes, such as MRI findings as seen in 
this case. 
 
Case Presentation: A 6-year-old previously healthy female presented with altered mental status after a 
prolonged seizure and fever. Initial infectious workup was negative, including cerebrospinal viral studies 
and bacterial culture. After the seizure she experienced residual right-sided hemiparesis and aphasia. 
Initial MRI showed subtle T2 and FLAIR signal hyperintensity in the left hippocampal tail but was 
otherwise normal. On day three of admission, repeat infectious work-up along with autoimmune studies 
revealed positive enterovirus PCR from cerebrospinal fluid. Repeat MRI revealed left cerebral subcortical 
white matter restricted diffusion and cortical T2 prolongation consistent with her clinical symptoms. Her 
hospital course was complicated by continued seizures, right-sided weakness, aphasia, and incontinence. 
She was eventually discharged to the inpatient rehabilitation unit with remarkable recovery, including the 
abilities to walk and speak. Six months after the initial presentation, MRI findings included significant left 
cortical volume loss. 
 
Conclusion: This case illustrates at least two important points. First, when clinical suspicion is high, it is 
crucial to repeat testing for infectious meningoencephalitis as initial tests can be negative early in the 
disease process. Second, while MRI findings due to enterovirus in brainstem encephalitis are well 
established, this case illustrates rare neuroradiographic sequela of enteroviral meningoencephalitis. 
  



Improved Metabolic and Psychiatric Outcomes with Discontinuation of Atypical Antipsychotics in 
Youth Hospitalized in a State Operated Facility 
Presenter: Samantha Parkhurst 
Contributing authors: Jones S, Dauss K, Adams C, Hulvershorn L 
 
Purpose: To assess the impact of antipsychotic tapering and discontinuation on measures of metabolic 
functioning and psychiatric symptom severity in severely impaired youth hospitalized in a psychiatric state 
hospital. 
 
Method: The study examined psychiatric and metabolic measures in 67 hospitalized children and 
adolescents (mean age 10.5; 56 with discontinued use of antipsychotics, 10 with continued use of 
antipsychotics, and 1 started on an antipsychotic) from admission to discharge. 
 
Results: Upon admission, 56 youth were tapered off of antipsychotic medications, started on other forms 
of pharmacotherapy (92.9% were started on medications used to treat attention-deficit/hyperactivity 
disorder), and received evidence-based behavioral programming and were ultimately discharged from the 
hospital. The mean duration of treatment was 228 days for the discontinuation group and 204 days for the 
continuation group. Significant decreases in body mass index [BMI; t(53) = 7.12, p = 0.0001] and BMI 
percentile [t(53) = 6.73, p = 0.0001] were found from admission to discharge in the antipsychotic 
discontinuation group. Changes in BMI, BMI percentile, or systolic blood pressure were not found in the 
group (n = 10) who were maintained on antipsychotics. Both groups experienced a significant increase in 
their Global Assessment of Functioning score [t(52) = 19.98, p = 0.0001 for discontinued; t(8) = 5.092, 
p = 0.001 for maintained]. Psychiatric symptom severity scores significantly improved in many subscales 
relevant to disruptive behaviors and mood disorders for those who were removed from the medications. 
For those maintained on the antipsychotics, there were fewer changes in psychiatric symptom scores. 
 
Conclusion: Discontinuation of atypical antipsychotic medications in conjunction with tailoring treatment to 
presenting diagnoses resulted in metabolic and psychiatric symptom improvement among severely 
impaired state hospital inpatient youth. These results serve as a feasibility demonstration that 
discontinuation of antipsychotics does not provoke psychiatric destabilization, particularly among 
disruptive behavior disordered youth. 
 
  



Simultaneous Labyrinthectomy & Cochlear Implantation for Treatment of Advanced Meniere’s 
Disease 
Presenter: Henna Patel 
Contributing authors: Schueth E, Geeraert R, Heitkamp N, Kao R, Nelson RF 
 
Case: A 48-year-old female presented with severe vertigo, tinnitus, aural fullness, and hearing loss in the 
right ear. Her one-hour long vertiginous episodes began in 2015 and were associated with nausea and 
vomiting. At initial evaluation, she demonstrated moderate-to-severe right-sided hearing loss with 40% 
word understanding. An MRI of the internal auditory canal was performed and was ultimately negative for 
retro-cochlear lesions. She was diagnosed with Meniere’s disease, and was trialed on 
hydrochlorothiazide/triamterine and a low salt diet. In March 2017, the patient’s condition deteriorated; 
she experienced worsening right-sided hearing loss and debilitating vertigo. She now demonstrated 
profound deafness (7% correct AZBio sentences) in her right ear, and normal caloric vestibular responses 
on the left. She elected to undergo right labyrinthectomy with cochlear implantation in July 2017. 
Postoperative follow-up at 3 months revealed complete resolution of her vertigo and the ability to hear soft 
whispered spondee words in the implanted ear. 
 
Conclusion: Simultaneous labyrinthectomy and cochlear implantation for Meniere’s disease is a relatively 
novel surgical technique in the management of advanced Meniere’s disease. In this case, this technique 
resulted in resolution of vertigo, improvement of consonant-nucleus-consonant (CNC) monosyllabic 
words, AZBio sentences, sound localization, and decreased tinnitus. 
 
Clinical significance: Meniere’s disease, or endolymphatic hydrops, is a potentially devastating inner ear 
disease that affects as many as 150 per 100,000 people in the United States. It is a clinically-diagnosed 
disease that is marked by hearing loss, episodic vertigo, tinnitus, and aural fullness. In cases of advanced 
disease with severe hearing loss, concurrent labyrinthectomy with cochlear implantation can cure 
dizziness and improve hearing. 
  
  



Bilateral Spontaneous CSF leaks: Recognition and Repair 
Presenter: Janaki Patel 
Contributing authors: Patel J, Stewart A, Sandelski M, Painter J, Kao R, Nelson RF 
 
Case: A 60 year-old obese (BMI = 34 kg/m2) female with obstructive sleep apnea presented with chronic 
bilateral otorrhea. 2 years prior, she had bilateral myringotomy tube placement by another physician for 
presumed recurrent otitis media. She had daily otorrhea despite topical and oral antibiotics. She had no 
history of trauma or ear surgery. Temporal bone CT and MRI imaging demonstrated fluid filled mastoid 
and middle ear spaces with multiple large tegmen defects and temporal lobe encephaloceles bilaterally, 
consistent with bilateral spontaneous CSF (sCSF) leaks. She underwent sequential middle fossa 
craniotomies to repair the encephaloceles and skull base defects without complications. At last follow up, 
she was 9 months and 3 months out from right and left sided repairs respectively, with resolution of her 
otorrhea and improvement in her conductive hearing. 
 
Conclusions: sCSF leaks can mimic common otologic conditions such as otitis media. When symptoms 
fail to resolve with conservative treatment, skull base imaging is instrumental in diagnosis. High-risk 
patients include obese, middle age females with obstructive sleep apnea. Failure to repair sCSF leaks is 
associated with risks of intracranial infection and meningitis. Surgical repair of sCSF leaks with middle 
fossa craniotomy allows for repair of multiple skull base defects, is highly effective with a long-term leak 
rate of <1% and has a low complication profile. 
 
Clinical Significance: sCSF leak is a pathology that presents with conductive hearing loss and otorrhea 
most commonly in obese, middle aged women. The incidence of sCSF leaks has more than doubled in 
the past decade corresponding with a rise in obesity. Accurate recognition and repair is important for 
symptom relief as well as preventing meningitis complications. Currently, middle cranial fossa craniotomy 
is the main method for surgical repair of sCSF leaks and is linked with favorable outcomes, including low 
morbidity and fewer complications. 
  
  



Effects of N-Acetyl Cysteine on Cognition and Brain Activity in Early Stage Schizophrenia 
Presenter: Patel, Parth 
Contributing authors: Hummer T, Francis M, Visco A, Mehdiyoun N, Breier A 
 
Purpose: Schizophrenia is a severe, debilitating mental illnesses that typically begins during early 
adulthood and persists for a lifetime.  Existing treatments can treat psychotic symptoms but do not slow 
the progression of the disease, resulting in severe cognitive deficits. Therapeutic treatments that could 
slow the neurobiological changes seen in schizophrenia may dampen the degenerative nature of the 
disease. One potential treatment is N-acetyl cysteine (NAC), a known neuroprotective agent that acts via 
its antioxidant properties and promotion of glutamate release. 
 
Methods: We examined whether NAC impacts brain functioning over the course of a year in early stage 
schizophrenia. Sixty patients with early-stage schizophrenia were randomized to receive NAC or placebo 
treatment for one year. At baseline, 6 months, and 12 months, subjects performed an n-back test during 
fMRI to measure brain activity during working memory processes and assess cognitive ability. A matched 
group of healthy adults received a single baseline scan. 
 
Conclusion: At baseline, patients had decreased activation in the superior frontal gyrus and increased 
activation in the anterior cingulate cortex. Furthermore, patients had poorer performance on the n-back 
task. NAC did not have a significant effect on performance of the n-back task, but there was a small effect 
of NAC on activity in the anterior cingulate cortex. The cognitive deficits and decreased frontal lobe 
activity in patients supports previous research indicating cognitive and neurobiological abnormalities in 
schizophrenia. Differences in the anterior cingulate cortex has found mixed support in prior research and 
may indicate the importance of attentional control in cognitive deficits. 
 
  



  



The role of postsynaptic cell-adhesion molecules in the trafficking of AMPA-type glutamate 
receptors 
Ashley Riley 
Contributing authors: Wu X, Malenka R, Sudhof T 
 
Purpose: To investigate the role of neurologin 1 (NL1), a post-synaptic cell adhesion protein that binds to 
pre-synaptic neurexin, in long-term potentiation (LTP), a form of synaptic plasticity implicated in learning 
and memory that has been implicated in multiple neuropsychiatric disorders. LTP is dependent on 
trafficking of AMPA receptors (AMPARs) at the post-synaptic membrane. 
 
Methods: We first generated various neuroligin constructs in which different functional domains of NL1 
are mutated. We then prepared primary dissociated mouse hippocampal cell cultures from NL cKO mice 
and infected the cultures with lentiviruses containing Cre recombinase with either WT NL1 or mutant NL1 
constructs. We induced chemical LTP using glycine and measured the resultant increases in surface 
expression of endogenous AMPARs using immunocytochemistry.  
 
Results: Stabilization of AMPARs during chemical LTP is impaired upon deletion of neuroligin 1, can be 
rescued solely by the extracellular domain of neuroligin 1, does not require neuroligin dimerization, and is 
impaired when NL1 binding to neurexin is inhibited. 
 
Conclusions: The trans-synaptic interaction between NL1 and presynaptic neurexins appears to be 
necessary for the increase in surface expression of endogenous AMPARs following the induction of 
chemical LTP in dissociated cultures prepared from NL cKO mice. 
  
  



Use of three-dimensional printing for complex vascular anatomy in interventional radiologic 
education and medical student engagement 
Joshua Scantland  
Contributing authors: Grant J, Schacht M 
 
Purpose: To address demand for Interventional Radiologic and procedural exposure prior to residency 
while enhancing medical student engagement and education. 
 
Methods: Used DICOM CT angiogram files and converted them to stl files and printed them as 3D models 
with help of staff at Ruth Lilly Medical Library in Indianapolis, Indiana. The 3D models were used for 
simulation for inferior vena cava (IVC) filter deployment and education on vascular anatomy. A model of 
an abdominal aortic aneurysm (AAA) was used to discuss methods of repair for such vascular diseases. 
 
Results: Significant increase in medical student engagement and drastic increase in IR student interest 
group (IRSIG) membership. IRSIG now has 86 members with 63 pre-clinical students. Over 20 of 
pre-clinical students expressed a "new strong interest" in IR specialty. Many expressed that the simulation 
and models contributed to their education outside of the classroom. 
 
Conclusions: Use of 3D printed models and simulations is useful in engaging pre-clinical students with 
limited understanding of IR to a procedurally complex field while providing additional educational value. 
Trainees of all levels, including residents and fellows, could derive benefit-especially those at institutions 
without access to live animal labs. Future considerations include increasing simulations for medical 
students as taught by residents and faculty in IR or other procedurally complex fields. Our team is 
currently coordinating with School of Informatics and Computing at Indiana University-Purdue University 
Indianapolis (IUPUI) to produce different materials better suited for simulation and procedural education. 
Anticipating further investigation on if use of 3D models with simulation helps trainees to gain greater 
appreciation of angles, visuospatial associations, and changes in physiology of surgically altered anatomy 
superior to conventional illustrations and didactic lessons. 
  



Fall Prevention: A Multicomponent Analysis of Fall Risk Factors 
Nathan Schleinkofer  
Contributing authors: Salameh A, Reed K, Singleton M, Chang F, Yu I, Wahab L 
 
Purpose: To determine and evaluate possible fall risk factors and assess current approaches to fall 
prevention, specifically at the Center for Aging and Health (CAH) located in the Parkview: Randallia 
campus in Fort Wayne, Indiana. 
 
Methods: Initially 490 patients of the Center on Aging and Health were assessed for this study. Upon 
applying exclusion criteria, 205 were included in this study. Variables analyzed include: age, sex, 
diagnosis of neuropathy, parkinsonism, stroke, syncope, depression, compliance with exercise, 
medication usage, vision impairment, leg weakness, deconditioning, physical wellness and orthostatic 
hypotension. 
 
Results: Factors observed to increase numbers of falls in patients included: female gender (p<0.05), 
depression (p<0.05), poor physical wellness (p<0.05), and orthostatic hypotension (p<0.05). Other factors 
individually did not significantly affect number of falls experienced (p>0.05). 
 
Conclusion: The Fall Prevention Clinic of CAH was successful in reducing the number of falls for those 
patients who underwent fall risk assessment and received fall prevention recommendations. It was 
reaffirmed that for successful prevention of falls, an individualized strategy must be adopted for each 
patient as only rarely two patients experienced the same combination of risk factors. 
 
  



Barriers to Hepatitis B Vaccination in Rural Indiana 
Ara Scott 
 
Purpose: Despite free childhood vaccination services for underserved populations, Vigo County 
completion rates are among the lowest in Indiana. This study examined barriers to Hepatitis B vaccination 
of infants in Vigo County, and assessed parents' opinions regarding vaccinations and sources of 
information on the subject. 
 
Methods: The questionnaire targeted parents aged 18 years and older who had children seen at the 
Midwest Child and Adolescent Specialty Group. Only parents bringing in their children for well child 
checks were asked to participate, to avoid confounders from other health conditions. 
 
Results: Twenty-three surveys were collected, with demographics closely matching those of Vigo County. 
Only one participant had not had her child vaccinated against Hepatitis B in the first 48 hours of life, 
explaining that she did not "sleep around" or "share needles". She planned to vaccinate future children 
but was unsure whether Hepatitis B was a serious condition. She also felt that too many vaccines could 
weaken a child's immune system, that children are given more vaccines than are good for them, and that 
childhood vaccines should be limited to diseases that are very disabling or lethal. All participants agreed 
that their healthcare provider was a trustworthy source of information about vaccines, but the 
non-vaccinating parent found the media trustworthy as well. 
 
Conclusion: Based on the only participant not to vaccinate her child at birth, possible barriers to 
vaccination include lack of education about disease transmission and conflicting sources of information. 
As the sample size was small, further study is needed to explore these possibilities. A future study might 
benefit from implementation in a maternity ward to reach parents at the time they are making the decision. 
A follow-up longitudinal study could determine how many of their children completed the standard 
vaccination schedule. 
 
  



Baseline capillary blood flow correlates with changes in visual function in open angle glaucoma 
patients of African descent after 4 years. 
Aaditya Shah  
Contributing authors: Harris A, Verticchio VC, Siesky B 
 
Purpose: To examine the relationship between baseline visual function and changes in capillary blood 
flow in open angle glaucoma (OAG) patients of African  (AD) and European descent (ED) after 4 years. 
 
Methods: 83 patients with OAG (18 AD, 65 ED) were assessed for capillary blood flow by Heidelberg 
retinal flowmetry (HRF) and for visual function by 24-2 Swedish interactive threshold algorithm visual field 
exam using the Humphrey visual field machine every 6 months for a 4-year period. Pearson correlations 
were used to test for associations between measurements, with p<0.05 considered statistically significant. 
 
Results: Baseline superior 10th% was 85.77 (95% CI: 76.73, 95.86) and 78.74 (72.27, 85.78), 25th% was 
199.94 (179.39, 222.85) and 177.97 (163.67, 193.51), 50th% was 378.25 (339.37, 421.59) and 341.25 
(313.90, 370.99), 75th% was 606.25 (543.31, 676.48) and 551.81 (507.25, 600.29), 90th% was 874.97 
(779.41, 982.24) and 807.32 (739.21, 881.71) in patients of AD and ED, respectively. In OAG patients of 
AD, changes in mean defect were positively correlated with baseline superior 10th% (r= 0.52, p= 0.0259), 
25th% (r= 0.52, p= 0.0239), 50th% (r= 0.49, p= 0.0374), 75th% (r= 0.51, p= 0.0275), 90th% (r= 0.49, p= 
0.0387), leading to a significant difference between race groups (superior 10th%: p= 0.0254; 25th%: p= 
0.0240; 50th%: p= 0.0353; 75th%: p= 0.0271; 90th%: p= 0.0467). 
 
Conclusions: In OAG patients of AD, baseline capillary blood flow are positively correlated with changes 
in visual function after 4 years. 
  



Striking enhancement at the site of radiation for nivolumab-induced Stevens-Johnson syndrome 
Kishan Shah 
Contributing authors: Rancour EA, Rahnama-Moghadam S 
  
Stevens-Johnson Syndrome (SJS) is a rare adverse cutaneous drug reaction characterized by epidermal 
detachment of <10% body surface area (BSA) with an average mortality rate of 1-5%. The mechanism of 
SJS is not fully understood. Nivolumab is a monoclonal antibody directed against programmed cell 
death-1 (PD-1), with immune checkpoint inhibitory and antineoplastic activities. We present a case of SJS 
in a patient being treated with anti-PD-1 therapy nivolumab for metastatic squamous cell carcinoma of the 
oropharynx. This case is unusual because of the severe accentuation with striking enhancement at his 
prior radiation site and in the cutaneous region with heavier tumor burden from his metastatic disease.  
 
This reaction may give insight to the underlying pathophysiology of SJS, suggesting that immune 
checkpoint inhibitors can activate T-cells to target keratinocytes and that external factors may be involved 
in creating distinct epitopes for T-cell recognition. We hope this case adds to the body of knowledge in the 
pathogenesis of Stevens-Johnson syndrome and cutaneous adverse events seen with checkpoint 
inhibitors. 
  
  



AI in healthcare: Coding an intelligent webapp for pre-visit patient interview 
Paul Shen 
 
Purpose: To improve efficiency, cut costs, and increase quality in outpatient visits by autonomously 
gathering information via a custom designed webapp before the visit. 
 
Method: We engineered a webapp that intelligently interviews the patient for symptoms, gathers visit 
specific details, generates a differential diagnosis, and summarizes the information in charting format. The 
patient would use the webapp before the visit or in the waiting room. The information is then sent 
electronically to the physician can then more succinctly conduct the in-person interview, better address 
remaining concerns, and save time charting. 
 
Technical details: We used the python programming language alongside with the Django web framework. 
The backend database comprises of relationships between diseases, symptoms, symptom qualities, 
epidemiology and risk factors. Some of it is compiled from publicly available data from the Mayo Clinic 
Symptom Checker. 
 
Conclusion: Our webapp holds promise for streamlining outpatient and telemedicine care by augmenting 
symptom checking capabilities with intelligent information gathering and automatic note generation. 
 
  



FANCC prevents aneuploidy through its regulation by CDK1 during mitosis 
Adam Stepanovic 
Contributing authors: Cerabona D, Nalepa G 
 
The Fanconi anemia signaling network, which consists of 19 different genes/proteins, operates during 
interphase and mitosis as a guardian of genome integrity. Inherited germline mutations in these genes 
can cause a pediatric syndrome known as Fanconi anemia, which is characterized by congenital 
malformations and predisposition to cancer. Fanconi anemia genes can also be sporadically mutated in 
certain tumors. Our lab has shown that many Fanconi proteins (including FANCC) localize to the 
centrosome and spindle apparatus during mitosis and are essential for regulating the spindle assembly 
checkpoint (SAC). This checkpoint ensures that all of the chromosomes are attached to the mitotic 
spindle before anaphase begins. Loss or mutation of Fanconi genes results in chromosome 
mis-segregation, aneuploidy, and multi-nucleation. Our study sought to explore how the interaction 
between the Fanconi protein FANCC and the master mitotic kinase CDK1 is implicated in regulating the 
SAC. Using co-immunoprecipitation studies and immunofluorescence microscopy, we confirmed that 
CDK1 and FANCC interact during mitosis and localize to the mitotic spindle. Using an in vitro kinase 
assay, we verified that CDK1 does phosphorylate FANCC in vitro. FANCC localization is impaired in cells 
treated with a CDK1 inhibitor and in cells transfected with a phospho-dead version of FANCC. When 
FANCC​-deficient patient cells are treated with the anti-mitotic drug taxol to challenge the SAC, these cells 
show a higher degree of multi-nucleation. The SAC impairment of ​FANCC​-deficient cells can be partially 
rescued by transfection of a plasmid with wild-type ​FANCC​, while transfection of phospho-dead ​FANCC 
fails to rescue the cells. These results help us to better understand the signaling mechanisms involved in 
the regulation of the SAC and could potentially have therapeutic implications by allowing physicians to 
tailor treatment to the ​FANCC ​status of each patient’s tumor. 
  



Breaking the Cycle of Painful Love 
Kristen Swanson  
Contributing authors: Rosa S, Shu S, Roesler A 
 
Case: A 16 year old female presented to Methodist ER with severe bruising to the face and neck after 
being physically and sexually assaulted by her 17 year old boyfriend. The patient had attended two 
counseling sessions, but admitted that it “wasn’t helping.” Three months after the assault, the patient 
came in for a well-adolescent visit and shared her thoughts about the situation. Her boyfriend had been 
subjected to two months of jail time for domestic battery and had recently been let out of jail. The patient 
had been contacting the boyfriend via text message and was planning to meet with him. She shared that 
he had told her that his time in jail had changed him and that he has learned from his mistakes. He 
wanted to get back with her since he was still in love with her. During the visit, a discussion of the cycle of 
violence was relayed to the patient as “anticipatory guidance.” 
 
Conclusion: A lack of knowledge and supportive measures regarding intimate partner violence 
perpetuates a cycle of violence and victimization. Changes in behavior at the individual level won’t occur 
without a supportive social environment. Advocacy needs to be continued to persuade policymakers of 
the importance of primary preventative measures. More programs need to be implemented during 
adolescence, a period of significant impact and vulnerability. These programs should be provided for not 
only women, but also men, who can serve as empowered individuals capable of making a positive 
change. If gender equality can be improved along with better access to programs focused on education at 
the individual level, then primary prevention has the power to change social norms regarding violence, 
masculinity, and gender roles. 
 
Clinical Relevance: Programs geared toward prevention and awareness of intimate partner violence are 
key when dealing with adolescent patients. 
  



 
Anterolateral Ligament Incidence in the Knee of Sus Scrofa Domestica 
Gary Ulrich 
Contributing authors: Lefeber BA, Livesay GA 
 
Introduction: Sus scrofa domestica – more commonly known as the domestic pig – has served as a 
respected model for human knees, especially regarding the anterior cruciate ligament (ACL), over time. In 
2013, researchers rediscovered the anterolateral ligament (ALL) in humans, originating from the lateral 
epicondyle of the femur and inserting midway between the fibular head and Gerdy’s Tubercle (GT) on the 
proximal tibia. Due to its anatomical placement, the anterolateral ligament restrains internal tibial rotation. 
While the anterolateral ligament has been identified in human knees, the question still remains as to 
whether the domestic pig possesses an anterolateral ligament. Many terrestrial vertebrates across the 
animal kingdom, including species such as dogs, bonobos, gorillas, rhesus monkeys, tigers, lions, deer, 
and tortoises, do not possess an anterolateral ligament. 
 
Methods: After dissection, Sus scrofa domestica was found not to possess any indication of an 
anterolateral ligament in any of the specimens examined. The other structures that were present on the 
anterolateral aspect of the knee, including the lateral collateral ligament (LCL), tibialis anterior tendon 
(TAT), and lateral retinaculum (LR), were harvested and tested to determine their biomechanical 
properties. 
 
Results and Conclusion: The tibialis anterior tendon was found to have the largest average tangent 
modulus, followed by the lateral collateral ligament, and then the lateral reticulum. The lateral reticulum 
was found to have the largest average toe region, followed by the tibialis anterior tendon, and then the 
lateral collateral ligament. The properties of these anterolateral structures, the lifestyle, and the 
evolutionary path of Sus scrofa domestica likely offer insight into why this species might lack an 
anterolateral ligament. 
  



Orthopaedic outpatient procedures in the morbidly and super obese 
Shreya Veera 
Contributing authors: Flint KJ 
  
Purpose: Recent studies have explored the relationship between BMI and skeletal injuries indicating that 
obesity is related to an increased risk of fracture at different skeletal sites regardless of BMD. While it is 
accepted that a BMI over 35 is indicative of a greater incidence of spine and lower extremity joint injury, 
the impact of the severity of obesity is unclear. The purpose of this study was to describe differences in 
injury types in orthopaedic outpatient surgeries based upon BMI classifications.  
 
Methods: Patients with a BMI greater than 30 who underwent an outpatient surgical procedure between 
2014 and 2017 were identified from the surgical database at a single institution. The electronic medical 
records were retrospectively chart reviewed to determine demographic information, reoperation rates, 
comorbidities, history of bariatric surgery, and  Patients were divided into subgroups for analysis based on 
“super” obesity (BMI >50), “morbid” obesity (BMI 40-40.9), and obesity (BMI 30-30.9).  
 
Results: A total of 6546 procedures (2859 males, 3687 females) with a mean age of 60 and a mean BMI 
of 37.8 were identified. The most common comorbidities were found to be hypertension (36.4%), arthritis 
(25.4%), depression (21.8%), and sleep apnea (21.5%). Spine procedures were found to be the most 
prevalent (56.5%) while shoulder and hand procedures were the least prevalent (18%). Of those who 
self-reported tobacco use, 48.7% denied any tobacco use, 18.5% were former smokers, and 32.8% 
currently smoke. 
 
Conclusion: This supports previous findings that obesity frequently contributes to soft tissue damage and 
osteoarthritis. It is important to note the increased prevalence of spinal, hip, and knee injuries. Future 
analysis could help identify predictors of injury to aid in development of strategies for bone loss and 
fracture prevention. These data could contribute to mitigating the substantial health risk and financial 
costs associated with orthopaedic injuries in the morbidly and severely obese. 
  
  



Healing of critical-sized bone defects using genetically modified human bone marrow 
mesenchymal stem cells overexpressing BMP-2 
Andrew Vega 
Contributing authors: Bougioukli S, Alluri RK, Sugiyama S, Tang A, Oakes DA, Lieberman JR 
 
Purpose: The purpose of this study is to evaluate the osteoinductive potential of human bone marrow 
mesenchymal stem cells (BMSCs) transduced to express BMP-2 via a two-step transcriptional 
amplification (TSTA) lentiviral vector in a rat femoral defect model. 
 
Methods: Human bone marrow was harvested from 10 healthy patients (3 female, 7 male), 57.9±11.5 
years of age, undergoing elective primary total hip arthroplasty. BMSCs were isolated and expanded in 
culture and then transduced overnight with a TSTA lentiviral vector overexpressing BMP-2 or green 
fluorescent protein (GFP). BMP-2 production over a 24-hour period was quantified by ELISA. An 
established critical-sized femoral defect (6 mm) model was used to evaluate the in vivo osteogenic 
potential of human BMSCs. The BMSCs were delivered to the femoral defect on a compression resistant 
matrix. Eighteen athymic nude rats were randomly assigned to one of the following groups: 
LV-TSTA-BMP-2 transduced BMSCs (Group I; n=10), LV-TSTA-GFP transduced BMSCs (Group II; n=4), 
and non-transduced BMSC (Group III; n=4). Groups II and III served as controls. The animals were 
euthanized 12-weeks post-operatively and bone formation was evaluated via plain radiographs, micro-CT, 
histologic, histomorphometric and biomechanical analyses. 
 
Results: Mean BMP-2 production following transduction was 89.6±10.7ng/24h/million cells. In group I 
(BMSCs/LV-TSTA-BMP) 9/10 femora demonstrated complete radiological healing at 12 weeks. In 
contrast, the control groups (GFP and non-transduced BMSCs) demonstrated minimal bone formation at 
all time points. Volumetric assessment of total new bone formation via micro-CT revealed significantly 
higher bone volume fractions (p<0.001) in group I (26±3.6%) compared to group II (4.7±1.7%) and group 
III (5.4±2.2%). 
 
Conclusions: To our knowledge, this is the first study to evaluate the use of lentiviral-mediated BMP 
delivery via human BMSCs to induce bone regeneration. Our results indicate that human BMSCs 
transduced to express BMP-2 via a TSTA lentiviral vector can induce bone formation in vivo. 
  



A Multifactorial Severity Score for Congenital Diaphragmatic Hernia (CDH) using Fetal MRI 
Rachel Wise 
Contributing authors: Reher, T, Gray B, Forbes-Amrhein, M, Vandewalle R, Brown BP 
 
Purpose: The prognostic value of multiple prenatal imaging biomarkers in diagnosis and treatment of 
CDH is well-established. Our purpose was to combine qualitative and volumetric analysis of various fetal 
MR biomarkers within a single population and use weighted indices from these biomarkers to calculate a 
severity score in patients with CDH.  This score might then be used to estimate risk of mortality in 
high-risk CDH patients and to assist in family counseling. 
 
Methods: We retrospectively identified all cases of prenatally-diagnosed CDH at a single institution during 
2004-2016. Factors identified on MRI included observed-to-expected total fetal lung volume (O/E TFLV), 
percent predicted lung volume (PPLV), and spleen, liver, and stomach position. Prenatal factors were 
compared with mortality. The ROC was optimized for O/E TFLV of 24% for mortality (sensitivity 64%, 
specificity 82%, AUC 0.72).  Analysis was performed using bivariate and multivariate regression methods. 
Using weighted and normalized coefficients from the logistic regression of mortality, severity scores were 
calculated. The probability of mortality used to determine relative risk within this population was estimated 
using the resulting algorithm. 
 
Results: Within our cohort of 41 CDH patients, Mean (±SD) O/E TFLV was 32% ±22%, and survival was 
41% (n=17). 48% had major comorbidities. Bivariate analysis identified O/E TFLV (p=0.007) and stomach 
position (p=0.049) as significantly associated with mortality. Multivariate regression revealed a relative 
weighting of prognostic factors as follows: O/E TFLV, stomach position, liver position, PPLV, and spleen 
position. These factors contributed to the probability of mortality results. 
 
Conclusion: Using qualitative and volumetric assessment of various MRI biomarkers in patients with CDH, 
these biomarkers are valuable collectively when assigned relative weighting, and multivariate analysis 
appears to stratify mortality. When combined into an algorithm after weighting, they can be used to 
estimate the probability of neonatal mortality and guide prenatal family counseling.  
  



Testing MTM Analogs for Novel Drug Therapeutics in Alzheimer's Disease 
Ryan Xu 
Contributing authors: Bayon B, Wang R, Lahiri D 
 
Background: Alzheimer’s disease (AD) is a progressive neurodegenerative disorder, characterized by 
amyloid-beta (Aβ) plaques and neurofibrillary tangles, without any effective medication. Aβ is generated 
by secretases, such as β-secretase or BACE1, and γ-secretase from Aβ precursor protein (APP). We 
hypothesize that APP regulation is central to Aβ generation. The transcription factor specificity protein 1 
(SP1) plays a significant role in APP and BACE1 regulation. Our rationale is to block SP1 binding by 
specific drugs: Mithramycin A (MTM) and its analogs. We propose testing MTM and its analogs such as 
MTM-SDK and MTM-SK in mammalian cell cultures, expecting a non-toxic MTM analog to be a novel 
therapeutic for AD. 
 
Methods: Different doses of MTM and analogs were tested in two neuronal cultures. Differentiated rat 
neuronal PC12 and human neuroblastoma SK-N-SH cells were separately treated with differing doses of 
i) MTM, ii) MTM-SDK, iii) MTM-SK, iv) combination and vehicle control. Further, we tested two additional 
drugs: Acamprosate and Lithium in neuronal cultures. Endpoints included assaying morphology, cell 
viability and neuronal proteins. Live cell imaging Incucyte®ZOOM was performed to monitor neuronal 
changes of treated cells over time. Lysates were collected, cell viability measured, and specific proteins 
(APP, BACE1 and β-actin) analyzed by Western blots. 
 
Results: Cell viability assay provided a non-toxic dose-range of each drug. IncuCyte® Neurite Analysis 
revealed significant increases in neurite length and neurite outgrowth with MTM analogs in differentiated 
neuronal PC12 and SK-N-SH cells. Western blotting showed that expression levels of APP and BACE1 
are decreased by MTM and/or its analogs. In this poster, we are not showing the WB data, which we will 
present in another future meeting. 
 
Conclusion: These results suggest that MTM and analogs are able to maintain/promote neurite length and 
neurite outgrowth in neuronal cultures. Further research in human iPSCs and in AD relevant animal 
models is warranted to optimize these drugs for AD. 
 
 
 
 
 
 
 
  



Factors Contributing to Quadriceps Muscle Weakness after Adductor Canal Blocks: A Multivariate 
Analysis of 1,085 Primary Total Knee Arthroplasties  
Elliott Yee 
Contributing authors: Gapinksi Z, Ziemba-Davis M, Nielson M, Meneghini RM 
 
Introduction: Adductor canal blocks (ACB) have emerged as the preferred regional blockade for pain 
control after total knee arthroplasty (TKA) due to quadriceps preservation. The study purpose was to 
identify (1) the prevalence and (2) factors associated with quadriceps weakness (QW) with ACB use in 
TKA. 
 
Methods: 1,085 consecutive primary TKAs performed by four fellowship-trained arthroplasty surgeons 
using identical perioperative protocols were reviewed.  Patient demographics; ACB anesthetic type, 
volume, and concentration; steroid and epinephrine use; and postoperative quadriceps weakness were 
recorded.  QW was documented if the physical therapist indicated quadriceps strength less than or equal 
to 3/5 (can lift leg/no resistance/no muscle contraction); if the patient demonstrated QW attempting to 
bear weight, perform short/long arc quads or straight leg raises; or if knee immobilizer was required.  
 
Results: After exclusions for confounds, the analysis sample comprised 1,038 patients.  The prevalence 
of QW was 8.9% (92/1,038).  Gender, height, epinephrine use, and dose (mL/kg) were related to QW in 
univariate analysis (p ≤ 0.061).  In binary logistic regression, independent predictors of QW were dose 
(mL/kg) and epinephrine use.  For every 0.1 mL/kg increase in ACB dose, patients were 1.5 [95% CI: 1.2, 
1.9] times more likely to develop QW (p = 0.003).  Patients who received epinephrine were 1.8 [95% CI: 
1.0; 3.3] times more likely to develop QW (p = 0.032). 
 
Conclusions: To our knowledge this is the first report of clinically significant QW prevalence with ACBs in 
TKA.  The observed rate of 9% was dependent on anesthetic dose and associated with epinephrine.  At 
lower dosages of ACB per body weight, patients were significantly less likely to suffer QW and gait 
disturbance.  This suggests that dosage should be optimized for each patient to maximize safety, prevent 
falls and facilitate early discharge in the outpatient setting. 
 
  



Screening Mammography Guidelines for Transgender Patients 
Danielle Yin 
Contributing authors: Ledyard J, Miller E, Crook ST 
 
Background: Mammography guidelines differ between many leading national organizations and are even 
more poorly defined for transgender patients, especially those at an increased risk of breast cancer due to 
hormone replacement therapy. There is limited research and evidence to guide decisions on the best 
practices for this vulnerable population that faces many barriers, which can lead to missed diagnoses. 
 
Case: In this case, a 61-year-old male-to-female transgender patient presents with no significant past 
medical history. She has a family history of breast cancer in three of her paternal aunts as well as a sister 
who was diagnosed with breast cancer in her early 60s. The patient presents for screening mammograms 
after being over the age of 50 and having been on hormone replacement therapy for at least five years. 
Her screening mammograms demonstrate the typical progression of breast changes in a male-to-female 
transgender patient including an increase in breast tissue developed over time. This particular patient falls 
into the “heterogeneously dense” breast tissue category, which decreases the sensitivity of 
mammography by obscuring small masses. However, this patient’s screening mammograms have been 
negative to date. 
 
Discussion: Driven by limited data, screening guidelines recommend that transgender women begin 
annual mammography after the age of 50 if they have any of the following risk factors: estrogen hormone 
therapy for at least 5 years, BMI > 35, or a family history of breast cancer. In this case, the patient 
qualifies for annual screening mammograms. Unlike many patients who undergo male-to-female 
transition, her records provide comprehensive imaging of progressive breast changes during hormone 
therapy. Understanding the normal progression of breast development in male-to-female transgender 
patients is an important first step in establishing standard of care in transgender medicine. 
  
  



Dynamic Three-Dimensional Mapping of Anterior Cruciate Ligament Attachment Sites on the Tibia 
and Femur 
William Zuke  
Contributing authors: Forsythe B, Lansdown DA, Verma NN, Cole BJ, Bach BR, Inoue N. 
 
Purpose: The purpose of this study was to 1) map the length changes of the MWLFC with respect to 
various points about the tibial ACL footprint to determine the area that demonstrates the least amount of 
length change through full range of motion and 2) to identify a range of flexion that would be favorable for 
graft tensioning.  
 
Methods: Six fresh-frozen cadaveric knees were obtained from screened individuals with no prior history 
of arthritis, cancer, surgery, or any ligamentous knee injury. For each knee, 3D CT point-cloud models 
were obtained in succession from 0-135 degrees of flexion. A point-grid was placed on the medial wall of 
the lateral femoral condyle (MWLFC) and the tibia. Intra-articular length was calculated for each point on 
the femur to the tibia at all flexion angles and grouped to represent areas for bone tunnels. Normalized 
length changes were compared. 
 
Results: Areas anterior/distal on the MWLFC increased with increasing flexion, and areas 
proximal/posterior decreased with increasing flexion. The area about the intersection of the lateral 
intercondylar ridge and the bifurcate ridge was most isometric throughout flexion as no significant change 
in ligament length was found throughout flexion. The normalized length changes from the central position 
of the tibia showed no significant difference compared to the anterior or posterior tibial position. 
 
Conclusions: No area of the LWMFC is truly isometric through flexion. Femoral tunnel placement slightly 
anterior to the center of the anteromedial and posterolateral bundles was most isometric. Minimal length 
change occurs between 10-40 degrees, which reflects the range where graft tensioning most often 
performed. The results of this study provide further support for an anatomic ACL reconstruction. 
Clinical relevance: The femoral tunnel location for ACL reconstruction with the least amount of length 
change through range of motion should encompass the direct fibers of the ACL. 
 
 
  
 


