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PREFACE

Since 1968 the New Jersey Medical School First-Second Year Students and Volunteers have partici-
pated in this organized research program. This program gives an opportunity for students and vol-
unteers to work alongside an NJMS Faculty Mentor on a specific research project for a period of
eight weeks. Over the eight week period the participants are exposed to the dynamic nature of bi-
omedical science. During this time they learn about the methodology and results of laborato-
clinical research; sharpen diagnostic skills, and learn the value and limits of experimental results.
This program has been fortunate to have had an array of enthusiastic students seeking to broaden

their research knowledge in the treatment of diseases.

This the forty-fifth edition of the Summer Student Research Program Abstracts summarizing re-

search results generated by students, volunteers, and interns working thru this year’s program.

The Summer Student Research Program continues to provide a significant contribution to the train-
ing of our future clinicians and research scientists. It is the continued goal of this program to in-

spire the next generation of physicians and scientists.

We would like to thank the NJMS Faculty and Researchers who take time from their teaching and
administrative responsibilities to mentor over the eight week period. We truly appreciate your con-
tinued support and exceptional commitment. It is also with pleasure that we thank the members
of the faculty advisory committee.......for their assistance and commitment in developing the pro-
gram guidelines, evaluating student abstracts, selection of student participants and participation
during the poster symposium. This program could not be successful without your volunteerism!

Many thanks to your for your kind consideration.
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INTRODUCTION

The Summer Student Research Program provides an eight-week research experience for the New
Jersey first-second year medical students, as well as undergraduate students enrolled in our com-
bined BS/MD seven-year program. Students are required to participate in research activities in a
basic science or clinical laboratory. On many occasions this has been the students first research
experience. Participation allows students, interns and volunteers to develop a close working rela-

tionship with their mentor.

After completing eight weeks of research in the respective laboratories, students present their re-
search projects at the Summer Student Research Poster Symposium held the last week of July. At
the symposium students are interviewed and required to explain the results displayed in their post-
er presentation. The abstracts preceding is a reflection of the commitment, dedication and enthu-
siasm of every student who participated in the Summer Student Research Program who presented

at the 2013 Poster Symposium.

Congratulations to all the students, interns and volunteers enrolled in the 2013 Summer Student
Research Program! Wishing you all the best and my you have continued success in your future en-
deavors!

Congratulations to Ms. Alisha Valdez the winner of the 2013 Summer Student Research Poster

Competition!




AMI SHAH (TCNJ-NJMS 2019)

PROJECT TITLE: ROLE OF METABOLISM IN FRUCTOSE TRANSPORTER GLUT5
REGULATION

MENTOR: RONALDO P. FERRARIS, PH.D, PROFESSOR

DEPARTMENT: PHARMACOLOGY AND PHYSIOLOGY
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Participation Description:

For this project, | was responsible for the functional assay where | incubated portions of the proximal
jejunum to measure sugar uptake. | was also involved with RNA extraction, RNA clean-up, conversion to
c-DNA, and PCR. | also made graphs from the data to better understand it and was involved with the sta-
tistical analysis. | was also a part of other research projects in the lab during the summer through which |
learned and performed immunohistochemistry and blood collection.

Objective:

The recent surge in metabolic diseases like obesity, type Il diabetes and hyperinsulinemia has been at-
tributed to the marked increases in fructose consumption rates. It is therefore important to increase
our understanding of the processes that regulate metabolism of this sugar. The Ferraris lab has al-
ready established that consumption of fructose increases the absorption of this sugar in the small in-
testine by inducing the expression and thus activity of the fructose-specific transporter GLUT5. While
the exact mechanism of this regulation is unknown, recent results from the lab have shown, using KHK
(ketohexokinase, the fructose metabolizing enzyme) -/- mice, that fructose needs to be metabolized in
order to upregulate GLUT5. The purpose of this study was to determine whether a downstream, fruc-
tose-specific metabolite such as glyceraldehyde can increase GLUT5 expression and activity. Based on
prior results, it was hypothesized that glyceraldehyde would upregulate GLUT5 and thus would in-
crease fructose absorption and GLUT5 mRNA levels.

Methods:

Five-week-old wildtype and KHK -/- mice were gavaged twice a day for three days with a 15% glucose,
fructose, or glyceraldehyde solution (n=4) at 2 ml/100 kg body weight. The mice were sacrificed and
the intestine was flushed and removed. Pieces of the proximal jejunum of each mouse were inverted
and incubated in radioactive glucose or fructose solutions to measure sugar uptake. Mucosal scrapes
of the remaining proximal jejunum were used to determine mRNA concentrations of various proteins
through RNA extraction, RNA clean-up, conversion to c-DNA, and RT-PCR.
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Summary:

In wildtype mice, fructose uptake (or GLUTS activity) was significantly higher in fructose- and glyceraldehyde
-gavaged mice (Fig. A). In KHK -/- mice, however, fructose uptake was only significantly higher in mice ga-
vaged with glyceraldehyde (Fig. B). GLUT5 mRNA expression was significantly higher only in wildtype mice
gavaged with fructose (Fig. C). In KHK -/- mice, there was no significant difference in GLUTS5 expression levels
amongst all treatments (Fig. D). In order to make sure that these effects were specific to GLUT5, expression
of the glucose transporter SGLT1 and glucose uptake (or SGLT1 activity) were measured as a control. Neither
expression nor activity of SGLT1 was affected by sugar and glyceraldehyde treatment (not shown).

Expression levels of fructose metabolizing enzymes triokinase and aldolase were also measured. Expression
of triokinase was significantly higher in wildtype mice gavaged with fructose and while the expression of al-
dolase was not significantly higher in any experimental group, expression did tend to increase in wildtype
mice gavaged with fructose (not shown). Glyceraldehyde had no effect on the expression of either of these
enzymes (not shown).
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Conclusion:

These results confirm past results that fructose needs to be metabolized in order to upregulate GLUTS5 as
expression and activity of GLUT5 did not increase with fructose in KHK -/- mice (in which fructose metabo-
lism is inhibited). Moreover, these results also suggest that glyceraldehyde does play a role in upregulating
GLUTS since GLUTS activity did increase in both wildtype and KHK -/- mice gavaged with glyceraldehyde.
However, since GLUT5 expression was not affected by glyceraldehyde in either wildtype or KHK -/- mice, it
can be concluded that glyceraldehyde is not involved with the transcriptional regulation of GLUT5. In con-
clusion, while glyceraldehyde appears to mediate GLUT5 upregulation, this regulation is not transcriptional.
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AYUSH PARIKH
(DR. RONALD E. MCNAIR ACADEMIC HIGH SCHOOL, 2015)

PROJECT TITLE:  THE EFFECTS OF TISSUE-SPECIFIC LOCO-RPD3 DOWNREGULATION IN
STRESS RESISTANCE OF D. MELANOGASTER

MENTOR: YONGKYU PARK, Ph.D, ASSISTANT PROFESSOR

DEPARTMNET: CELL BIOLOGY AND MOLECULAR MEDICINE

Participation in Research Project:

The procedures, experiment setups, and results collection and analysis that are included within this
project were all performed by Zachary Kopp (graduate student), Dr. Park, and myself. First, we planned
out the stress resistance for the various mutated strains of Drosophila melanogaster. We planned out
three different stress experiments (oxidation, heat, and starvation), and performed the oxidation and
starvation twice. First, | was responsible for male fly collection, virgin female (for mating different
crosses) collection, transferring the flies into appropriate testing vials during experiments, and then
counting them at 2-hour intervals during the stress experiments. Next, | planned and performed the
gene expression studies, utilizing the procedures of RNA isolation, cDNA production, and real-time PCR
with the help of Mr. Kopp and Dr. Park. | also aided in the subcloning process, through pippetting, pre-
paring solutions, and calibrating machinery. Each of these was performed greater than 3 times for the
various genes tested. | helped organize all of the data into Microsoft Excel files, performed data analy-
sis, and created the graphs and charts to easily visualize the data. | also calculated median points of the
data. | would like to greatly thank Dr. Park and Zachary Kopp in their strong guidance, teaching, pa-
tience, and support during my research experience with them.

Objective:

The objective of the study was to examine the effects of Loco-Rpd3 down-regulation in specific target
tissue of D. melanogaster. Previous experiments conducted by Dr. Yongkyu Park have concluded that Lo-
co (RGS protein — Regulator of G-protein signaling) and Rpd3 protein (HDAC-1) down-regulation in whole
-body tissue have directly correlated to increased oxidative and starvation stress resistance in D. melano-
gaster (Table 1). The reasoning behind this lies in the fact that previous studies have shown that down-
regulation of Loco and Rpd3 enhanced fat content in those mutated flies, resulting in healthier and more
effective immune systems (Table 1). These previous experiments (Tablel) also concluded that fat-body
specific loco down-regulation contributed to recognizable increases in stress resistance (Table 1). Rpd3/
HDAC-1, a downstream protein of Loco, is predicted to exhibit a similar effect if it is down-regulated.

This experiment wanted to examine this effect in a tissue-specific region, specifically the heart tissue
(Tinman genotype) in D. melanogaster, and to see if similar results would be obtained. Based on previous
data, the hypothesis of this experiment is that there will be an increased stress-resistant response in D.
melanogaster through decreases in Loco and Rpd3 (HDAC-1).
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Expression Lifespan Stress Resistance (hr) Weight ~ Nutrients (ug/mg)

loco gene  (day) Starvation Oxidation Heat  (mg/fly) Protein Fat

++  wildtype 471 32.6 11.6 18.6 0.88 46.2 13.0
Aloco/+ loco mutant +20%  +27%  +63%  +26%  +16% -8% +36%
act/loco locoO/E  -20% -22% -25% -28% +3% +17% -34%

loco-dsRNAI

+/locoRi no 47.3 38.8 25.5 21.7 0.64 48.9 17.7
arm/locoRiwhole body  +32%  +30%  +26%  +30%  +0% +1% +16%
rdllocoRi fatbody  +26%  +27%  +30% +31% -12% -29% +22%
epol/locoRi glial cells 6% -3% -20% -6% +2% +4% +0%
MR/locoRi  eye +0% -1% +4% -1% -2% +8% +5%

Table 1. +/+: the original values of 2-day-old female flies; Aloco/+ and act/loco: the percentages
changed from the wild-type (+/+) and none-overexpressed control (act/+, (2)), respectively; +/locoRi: the
original values of 5-day-old male flies; arm/, r4/, repo/, and GMR/locoRi: the percentages changed from
the control (+/locoRi). Data of each Gal4/+ flies (arm, r4, repo, and GMR/+) were similar to those of +/
locoRi flies (data not shown, (2)). Lifespan (mean life time), stress resistance (median survival time), weight
(fresh weight per fly), and nutrients (amount per fresh fly weight) represent average values from the sever-
al independent experiments (Bolded: increased and decreased percentages, P-value < 0.05,). Glycogen
amount of nutrients was not changed between the flies (data not shown, (2)).

Methods:

The experiment tested five unique genotypes for oxidative and starvation stress resistance. For the
starvation test, groups of 100-adult male flies (per genotype and 20 flies per vial) were maintained in vials
containing two filters wetted with 300 ml of water at 25°C. These flies were then starved and fly counts
were performed at calculated intervals. For the oxidation test, 100 adult-male flies per genotype (20 flies
per vial) were starved for an initial six hours, and then were maintained in vials containing two filters wet-
ted with 300 ml of 20 mM paraquat in 5% sucrose solution at 25°C. Fly counts were also performed at spe-
cific intervals. The oxidation test functions as an indicator of whether the flies that have been hypothesized
to show increased stress-resistance do actually contain higher levels of MnSOD (Manganese super-oxide
dismutase), thereby providing them increased resistance to oxidative stress (an organism’s ability to detoxi-
fy free radicals, which can damage and kill cells). The starvation test examines standard nutrient-deficiency.
For the heat stress test, 100 adult flies (20 per vial) per genotype were maintained in standard cornmeal
vials (lab-medium) at 37°C with 30% humidity. Standard interval counts were performed.
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The flies themselves were obtained through the molecular process of sub-cloning. Sub-cloning is performed
when a gene of interest (insert) is moved from a parent vector to a destination vector. In this experiment,
particular inserts for specific genotypes were inserted into bacteria plasmids, which were then mini-
prepped and confirmed by DNA sequencing to contain the desired insert. Finally, this insert was applied
into the UAS Vector (Fly Expression Vector), which was then injected into D. melanogaster embryos. The FO
generation that resulted from these injections implemented our transgene (insert) into the reproductive
aspect of their genome, but the FO generation flies themselves did not actually implement our transgene
into their own respective genomes. Therefore, these FO flies were crossed with wild-type males or females
depending on original gender, and a marker gene was applied to see which of the progeny generations con-
tained our transgene, signified by the marker of changed eye color — from white eye to red eye. At the
same time, this process also isogenized the mutant flies with the lab stock.

Through these methods, five genotypes were tested. These genotypes utilized a transgene in which the Tin-
man (Tin) promoter (heart-tissue specific) bonds and activates the GAL4-UAS System, which then allows for
RNAi (RNA interference) to create down-regulation of either Loco or Rpd3 in cardiovascular tissue. For ex-
ample, the control group, +/TinG4, was a fly mutant that contained the TinG4 transgene. However, this
transgene was not activated because the GAL4 could not bond to the UAS (which activates gene transcrip-
tion), and ultimately, there was no change in these Drosophila. However, by experimenting with this geno-
type, we can ensure that the presence of our transgene alone plays no role in increased stress resistance,
although it may if it is activated. Similarly, the genotypes LocoRi2/+ and Rpd3Ri/+ also lack the Gal4-UAS
system, and so those mutated flies contain the LocoRi2 or Rpd3Ri transgene, but do not have the innate
ability to activate them. Conversely, the genotypes LocoRi2/TinGal4 and Rpd3Ri/TinGal4 contain the Tin-
man promoter, Gal4-UAS system, and the RNAi mechanism. Therefore, these flies will have either effective
Loco down-regulation or Rpd3 down-regulation, respectively.

Summary:
A) Oxidation Test Results

In the oxidation stress test, the experiment showed that the Rpd3Ri/TinGal4 (Rpd3 down-
regulation) mutant clearly had increased stress resistance, demonstrating a median survival time of 59.9
hours (Figure 1). Calculations showed that this genotype of flies had a 29% increase of median oxidative
stress resistance compared to the standard control group, +/TinG4 (median value 46.4 hours). Further-
more, the data showed that the locoRi2/TinG4 genotype (Loco down-regulation) had no effect in oxidative
stress resistance, based upon the fact that it had a median stress-resistance value of 36 hours, lesser than
the control group +/TinG4 but greater than the LocoRi2/+ mutant (Figure 1).

B) Starvation Test Results

The starvation stress test also showed similar results. The Rpd3Ri/TinG4 mutant displayed the high-
est starvation stress resistance, with a median starvation resistance value of 67.2 days, greater than both
the Rpd3Ri/+ control group and the +/TinG4 control group (Figure 2). However, in this stress study, it must
be noted that the difference, or percent increase, of the stress resistance of the Rpd3Ri mutant compared
to the +/TinG4 control group is much smaller than the oxidative value stated previously. In this trial, the
Rpd3Ri mutants only showed a 4% increase in starvation stress resistance. Additionally, the LocoRi2/
TinGal4 mutant also had no effect on stress resistance, similar to the results of oxidative stress test.
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C) Heat Test Results

The heat test also showed similar results (Figure 3). The Rpd3Ri/TinG4 mutant displayed the greatest
heat stress resistance, with a median survival time of 38.6 hours, greater than both the Rpd3Ri/+ and +/
TinG4 control groups, and 39% increased heat stress resistance (compared to +/TinG4) (Figure 3). Additional-
ly, the locoRi2/TinG4 mutant also displayed the second highest heat stress resistance, with a median survival
point of 31.4 hours, and 13% increased heat-stress resistance (compared to +/TinG4) (Figure 3). This is inter-
esting because the locoRi2/TinG4 mutant only showed an increase in heat stress resistance and not in oxida-
tive or starvation stress resistance, as compared to the Rpd3Ri/TinG4 mutant, which had greater stress re-
sistance in all three types of stress. These results could possibly show that down-regulation of Loco in the Lo-
coRi2/TinG4 mutant could enhance only heat stress resistance and not oxidative or starvation stress re-
sistance. However, further trials would have to be conducted.

D) Genetic-Based Increased Stress Resistance

From the results of this experiment, it seemed as if all of the mutants tested in the experiment had a
high “background,” or were genetically predisposed to have high stress resistance. The flies utilized in all
three stress experiments seemed to naturally be more inclined to have higher stress resistance compared to
genotypes tested in previous studies (data not shown). Future Studies will have to confirm this result.

Figure 1: Figure 2:
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Conclusion:

Heart tissue down-regulation of the Rpd3 protein in D. melanogaster correlates to increased oxidative,
starvation, and heat stress resistance. Previous studies have interpreted that this increased stress re-
sistance possibly may arise from extra fat (triglyceride) content that stems from the down-regulation of
Loco-Rpd3 signaling. The results also showed that the down-regulation of Loco in heart tissue through the
LocoRi2/TinG4 mutant may have no effect in oxidative or starvation stress resistance, but may have en-
hanced heat stress-resistance. Future studies could include performing further isogenization of our mutant
flies (to normalize high “background” or natural stress resistance in +/TinManG4 mutant) and to use older
flies (which would naturally have standard levels of stress resistance due to aging). The results of this trial
could also be replicated in duplicate experiments, as to verify these results.

References:

Lin Y, Parikh H, Park Y. Loco signaling pathway in longevity. Small GTPases 2011; 2:158 - 161; http://
dx.doi.org/10.4161/sgtp.2.3.16390.

Lin YR, Kim K, Yang Y, lvessa A, Sadoshima J, Park Y. Regulation of longevity by regulator of G-protein sig-
naling protein, Loco. Aging Cell 2011; 10: 438-447.
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BRIAN D. KIM (NJMS 2016)

PROJECT TITLE: NOVEL POLYMER CONSTRUCTS
MENTOR: J. PATRICK O’CONNOR, PH.D, ASSOCIATE PROFESSOR
DEPARTMENT: BIOCHEMISTRY AND MOLECULAR BIOLOGY

Participation Description:

My involvement in the experiment was focused on the histomorphometry portion. After the animals were
sacrificed, | took charge of preparing the samples for slide preparation. This involved numerous changed of
ethanol, xylene, and methyl methacrylate to ensure that the bone samples were efficiently dehydrated for
polymerization. After successful polymerization, | bisected the samples and created sections to be mounted
onto slides for staining and analysis. After pictures were taken, image analysis software was used to obtain
the bone areas of all the samples and subsequent statistical analyses were performed to check for significant
differences in bone formation.

Introduction:

Bone segmental defects are caused by severe traumatic injuries such as crush, missile, and concussive inju-
ries as well as resection of diseased tissue. Healing of large segmental defects is difficult and often re-
quires use of bone grafting methods. The most widely and commonly accepted method of surgical inter-
vention for segmental defects is the use of autologous bone grafts. This form of treatment is not without
its complications though; complication rates are reported to be of up to 30%. The health risks and econom-
ic pressures associated with autologous or allogenic bone grafts mandate a more cost effective synthetic
alternative that provides all the benefits of bone grafts.

A limiting factor when using biocompatible and osteoconductive scaffolds for bone regeneration is soft tis-
sue infiltration that impedes the extent of bone regeneration. PonAspirin®, a poly(anhydride-ester) poly-
mer (PA) that hydrolyzes to release salicylic acid, a non-steroidal anti-inflammatory drug, has been devel-
oped to allow for controlled, local delivery of salicylic acid. The polymer has been shown to be biocompati-
ble and to reduce levels of inflammation with minimal bone resorption. It has also been shown that when
PA is used in the form of a barrier to separate a bone defect from the overlying muscle and tissue, the PA
barrier reduced cellular infiltration into the defect site, reduced apparent inflammation at the site but
without reducing bone regeneration into the defect site.

Bone morphogenetic protein-2 (BMP-2) is a protein of the transforming growth factor - beta family that
has been shown to have osteoinductive effects in rodent models via osteoblast differentiation. BMP-2 has
undergone extensive clinical testing and is currently being used to treat severe tibia fractures and to pro-
mote spinal fusion. We believe that by combining the barrier functions of the PA polymer with BMP-2 to
promote bone regeneration, we can promote bone regeneration within a defined defect space, so called
guided bone regeneration, in order to heal large bone defects.
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Objective:

In our experiment, we tested the effects of using BMP-2 and a PA barrier in a guided bone regeneration de-
vice for efficacy in healing of rabbit cranial defects. We hypothesized that the use of a PA barrier would de-
crease inflammation and cellular infiltration into the defect site while the BMP-2 would promote robust bone
formation in the defect.

Methods:

46 New Zealand white rabbits were used for this experiment. 3 week and 8 week time points and 6 experi-
mental subgroups were created for each time point (Table 1). A 4 cm incision was made through the skin and
periosteum and retracted along the midline of the calvarium to expose the parietal bone. A hand-powered
trephine drill was used to create a 1 cm defect in the right parietal bone posterior to the coronal suture and
lateral of the sagittal suture. Rabbits received antibiotic treatment for 5 days post-surgery and pain was man-
aged by application of a fentanyl patch for an additional 3 days post-surgery.

After the designated time point, scaffolds were harvested by using a hand saw to remove the top portion of
the cranium and fixed in phosphate buffered formalin for one to two weeks. Samples were dehydrated in
grades of ethanol (70%, 80%, 95%, 100%, 100%, 100%) and three changes of xylene. Grades of methyl-
methacrylate with differing amounts of benzoyl peroxide catalyst (0%, 1%, and 2% w/v) were used to prepare
the samples for polymerization in poly(methylmethacrylate) with 2.0% benzoyl peroxide. Polymerized sam-
ples were sectioned along the midline of the scaffold and mounted onto plastic slides. Slides were ground to
~25 um and stained with Stevenel’s Blue and counter-stained with van Gieson’s picrofuchsin. Image analysis
was performed with Image Pro Premier (Media Cybernetics) 9.0.4.

Summary:

The data showed that BMP-2 does indeed enhance the amount of bone formed within the defect site at 8
weeks compared to controls (Figure 1). The addition of the PA barrier (fast/slow PA), however, did not affect
the activity of BMP-2. It is interesting to note that at 3 weeks, the PCL scaffold with a PA barrier and BMP-2
had less bone formation than the PCL scaffold with only BMP-2, but by 8 weeks, bone growth for both groups
had reached the same levels. This suggests that BMP-2 may be restoring any bone growth that the PA cap is
inhibiting.

New bone growth patterns also appeared to be consistent throughout all the groups. Bone appeared to origi-
nate from the cortical bone and mainly grow inwards at the bottom (brain-side) of the scaffold close to the
periosteum of the trephine defect by the end of 8 weeks (Figure 2). It was hypothesized that with use of a PA
barrier would reduce tissue invasion into the defect site and so bone growth would be uniform in the defect
site as the scaffold degraded.
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Conclusion:

The addition of BMP-2 to a PCL scaffold shows promising results for a novel polymer in guided bone regener-
ation to allow for accelerated healing of bone when tested in a 1cm trephine rabbit calvarial defect.

Table 1. Experimental Design and Sample Sizes

Time Guided Bone Regeneration Device Configurations

Points  M5EL PCL + PCL + PCL + PCL+ PCL + PA Barri-
Scaffold CaS0, CaS0O, + PA Barri- | PA Barrier | er + CaSO,4 +
Only BMP-2 er + CaSO, BMP-2

3 3 6 4 3 3 4

weeks

8 3 6 4 3 3 4

weeks
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Figures

3 Weeks vs. 8 Weeks Total Bone Area
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Figure 2: Representative Histological Images at 8 Weeks

From left to right: PCL Only; CaSO,+PCL;, BMP-2+CaSO,+PCL;, PCL+PA barrier; CaSO,+PCL+PA barrier;
BMP-2+CaSO,+PCL+PA barrier
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Participation Description:

My participation in this research project mainly consisted of a review of the published literature. The pur-
pose of the review was to summarize existing data on patients with traumatic injuries to the head and neck
that were treated with endovascular techniques. There is currently no consensus on the optimal treatment
of patients presenting with cerebrovascular injuries, the published literature consists of mainly just case
series and case reports. Through the literature review, the use of endovascular techniques for trauma pa-
tients deemed to be successful with high rates of positive outcomes and a low rate of complications post-
procedure. However, further review still needs to be done to establish endovascular techniques as the opti-
mal management in such cases.

Objective:
Introduction:

The use of endovascular techniques in head and neck applications in the last two decades has continuously
expanded . expanded. Endovascular techniques offer several advantages over traditional surgical proce-
dures including their less invasive nature, lower mortality and morbidity rates, while surgical intervention
has an associated high mortality rate of 20-40 % . The purpose of this study was to review diagnosis and
treatment options for patients presenting with traumatic cerebrovascular injuries. .

Methods:

A systematic review of the medical literature was performed using Pubmed and Google Scholar to identify
published literature documenting endovascular techniques performed on trauma patients with a variety of
cerebrovascular injuries. A research index was created based on the published findings of the diagnosis and
treatment of traumatic cerebrovascular injuries using endovascular techniques.
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Summary:
Results:

Cerebrovascular injuries in trauma patients were commonly confirmed using computerized tomographic an-
giography (CTA). Diagnostic and treatment options were determined based on the extent of the injuries of
each individual patient. Endovascular techniques were applied to various types of injuries both after blunt
and penetrating trauma including dissection, pseudoaneurysm formation, fistulas, and transections. Based
on clinical presentations and diagnosis, patients were treated with stents, balloons, detachable coils, or lig-
uid agents. Endovascular treatment is associated with a decrease in anesthetic requirement, blood loss and
preservation of the parent artery. Patient outcomes were successful with complete occlusion or obliteration,
with minimal or no complications.
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Blunt/Penetrating

Figure 1. Research Index of patients that sustained blunt or penetrating injuries to the head and neck that
were diagnosed and treated using endovascular techniques.
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Conclusion:

Endovascular treatment of cerebrovascular trauma patients, with both blunt and penetrating injuries,
has been shown to be effective. It has proven to be advantageous over surgical treatment and associated
with positive outcomes. Consensus on the optimal management of patients with cerebrovascular injury
due to trauma still needs to be established.

Reference:

Witz M, Gepstein R, Paran H, Shnaker A, Lehmann J, Gryton |, et al. Endovascular treatment of an
open cervical fracture with carotid artery tear. European Spine Journal. 2006;15(5):650-2.

Seth R, Obuchowski A, Zoarski G. Endovascular repair of traumatic cervical internal carotid artery inju-
ries: a safe and effective treatment option. American Journal of Neuroradiology. 2013;34(6):1219-26.
Rao PM, Ivatury R, Sharma P, Vinzons AT, Nassoura Z, Stahl WM. Cervical vascular injuries: a trauma
center experience. SURGERY-SAINT LOUIS-. 1993;114:527-.

Faure E, Canaud L, Marty-Ané C, Alric P. Endovascular Repair of a Left Common Carotid Pseudoaneu-
rysm Associated With a Jugular—Carotid Fistula After Gunshot Wound to the Neck. Annals of Vascular
Surgery. 2012.

Mclaughlin DJ, Modic M, Masaryk T, Pratt D, Huang D. A New Approach to the Treatment of Penetrat-

ing Injuries to the Vertebral Artery A Case Report. Vascular and Endovascular Surgery. 1998;32(6):639
-46.
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Dr. Rogers' lab previously generated a mouse bearing a novel BMP2 allele (floxed) with loxP sites flanking
the UCS. Once bred to a Cre recombinase expressing mouse, the floxed UCS will be deleted in the offspring.
Our hypothesis is that UCS deletion, mediated by Cre expression, will increase BMP2 levels and alter ESC dif-
ferentiation and transgenic pup viability. My aim was to test the differentiation of ESCs transfected with a
flippase- or Cre recombinase-expressing vector, relative to non-transfected cells and cells transfected with
only a luciferase-expressing vector (controls).

Methods:

ESCs containing the floxed allele and the selectable Neomycin resistance gene (Fig. 1) were cultured on Mi-
tomycin C-treated mouse embryonic fibroblasts (MEFs), in Knockout DMEM (KO-DMEM) containing leuke-
mia inhibitory factor (LIF). Growth on MEFs and LIF prevented ESC differentiation.

Transfection of the ESCs was achieved via electroporation (250 V, 250 uF, 0.04 ms) with linearized
pcDNA3.1Hygro (hygromycin resistance) and either pDIRE (Cre recombinase), pGKFLP (flippase), or pCBSLuc
(luciferase). Hygromycin provided the selectable marker for those cells which took up DNA. The Cre recom-
binase-expressing plasmid allows for the removal of the sequence between the loxP sites. The flippase-
expressing plasmid allows for the removal of the sequence between the FRT sites. The luciferase-expressing
plasmid allows for a positive control quantification via a luciferase assay.

After electroporation, each of the three cell lines were rested for 2 days, with KO-DMEM media changed dai-
ly. They were then passaged into KO-DMEM containing LIF and hygromycin. The selection with hygromycin
occurred for 7 days, with media changed daily. At the end of this week, the cells were rested again on KO-
DMEM + LIF for 2 days, then were plated for differentiation. The cells were split either onto p150 Petri dish-
es for embryoid body culture with DMEM, or onto gelatinized 12 well plates for culture with aMEM or
DMEM. The cells grown in the plates also received added osteogenic factors: B-glycerophosphate; ascorbic
acid; calcitriol; and DMSO.

DNA was extracted from the cells using Dneasy (Qiagen) and run in a PCR with set 2 primers. PCR products
electrophoresed on 3.5% Seakem 3:1 agarose gel, 70 V, 1 hour. After fixing the cells, the following stains
were performed: benzidine HCI, Alcian blue, Alizarin red, methylene blue, and alkaline phosphatase. Embry-
oid bodies (EB) were visualized and counted via light microscopy, and methylene blue-stained plates were
eluted and the amount of dye quantified via spectroscopy.
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Participation Description:

Most of the theoretical planning was done by Dr. Rogers, while my participation involved running the ex-
periments. | isolated and digested plasmids, electroporated the cells using those plasmids, collected the
cells via centrifugation, isolated their DNA, performed genotyping PCRs, electrophoresed their products,
and analyzed the gels using spectroscopy. At the same time, | gelatinized plates, on which | cultured two
sets of cells, changed media daily, electroporated with the plasmids of interest, and fixed and stained em-
bryoid bodies and plates with methylene blue, alkaline phosphatase, alizarin red, benzidine HCI, and Alci-
an blue. | assayed stain concentration using spectrophotometry and visualized the embryoid bodies using
light microscopy. | also performed the data collection, tallying cells positive for staining or beating, as well
as the statistical analysis (SD and SEM). I'd like to thank Dr. Rogers for all her support and hard work, as
well as the other members of her lab for their assistance in teaching me techniques throughout this sum-
mer.

Objective:

To test the differentiation potential of the embryonic stem cells (ESCs) used to generate a mouse bearing
a novel BMP2 allele, and to provide preliminary genotyping data.

Background:

Bone morphogenetic protein 2 (BMP2) is a potent morphogen that controls the normal differentiation of
mesenchymal precursors into myocytes, adipocytes, chondrocytes, and osteoblasts. Additionally, BMP2
dysregulation in adults has been directly implicated in aberrant calcification: atherosclerotic lesions; calci-
fied cardiac valves; and calcified medial arteries. A sequence in the 3’-untranslated region (3'-UTR) of the
BMP2 mRNA is 73% identical between mammals and fishes. The evolutionary conservation of this ultra-
conserved sequence (UCS), over the 450 million years since divergence, suggests a fundamental role in
modulating development. 3’-UTR-mediated mechanisms that naturally restrain BMP2 synthesis are rele-
vant to congenital heart and vasculature malformations as well as to adult vascular calcific diseases in-
volving aberrant BMP2 levels and activity.
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Figure 1: BMP2floxUCS genotypes and PCR primer locations.

Summary:

The three transfections produced three different alleles with three different 3'-UTRs. The cells transfect-
ed with FLP have a structure closest to the wildtype 3'-UTR. With the Neomycin resistance gene flipped
out, all that remains in exon 3 of the flippase-expressing cells is a frt scar and the two loxP sites (Fig. 1,
construct 2). In contrast, the non-transfected and Luc-transfected cells had 3'-UTRs with an inserted Neo-
mycin coding sequence (Fig. 1, construct 1). The Cre-transfected cells lacked the Neo gene and the UCS
(Fig. 1, construct 3). Quantification of methylene blue staining revealed an approximately 30% increase in
cell density of the FLP cells, relative to Cre and Luc.
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1KB+ Control Luc FLP Cre

Fioxed allele
Wildtype allele

Figure 2: Genotyping of ESC DNA reveals the amplicons expected from the floxed allele and the wildtype
allele .

This is the first attempt at transfecting these ESCs, and the transfection efficiency was relatively low (Fig. 2).
As such, a small difference in activity was expected. However, the change in growth of the FLP-transfected
cells appears to be significant, and warrants further study. The effect of the inserted Neo on the activity of
the control and the Luc cells is similarly unpredictable.

Control Cre FLP Luc
DMEM, +/- osteofactors OMEM, +/- osteofactors

Figure. 3: Alizarin red staining for calcium deposition.
Cells cultured on gelatinized plates using DMEM or aMEM. Osteofactors or negative control solvents (H20
+ DMSO) added on day 5 after differentiation plating. Plates fixed with 70% ethanol and stained with 40
mM Alizarin red, pH 4.2, on day 10.

Control Cre FLP Luc Control Cre FLP Luc
DMEM, +/- osteofactors OMEM, +/- osteofactors
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Figure. 4: Methylene blue staining for cell density.
Cells cultured on gelatinized plates using DMEM or aMEM. Osteofactors or negative control solvents add-
ed on day 5 after differentiation plating. Plates fixed with 100% methanol and stained with 1% methylene
blue in 0.01 M borate buffer on day 15.

Control Cre FLP Luc Control Cre FLP Luc
DMEM, +/- csteofactors OMEM, +/- osteofactors

Control Cre FLP Luc Control Cre FLP Luc
DMEM, +/- csteofactors OMEM, +/- osteofactors

Figure. 5: Alkaline phosphatase staining (an early osteogenesis marker).
Cells cultured on gelatinized plates using DMEM or aMEM. Osteofactors or negative control solvents added
on day 5 after differentiation plating. Plates fixed with 100% methanol and stained with BCIP / NBT
(Promega) on day 10.

Figure. 6: Representative EB stains visualized via light microscopy.

A. Benzidine HCl stained erythroblast (blue). Sample fixed and stained with 0.2% benzidine HCl and 0.3%
hydrogen peroxide in 3% acetic acid. Visualized via light microscopy.

B. Alcian blue stained chondrocytes (turquoise). Sample fixed in 10% neutral buffered formalin and
stained with Alcian blue in 3:1 ethanol : glacial acetic acid.
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Cell type % Control Luc FLP Cre
Beaters 1.9710.53 1.3810.63 1.8810.52 1.8210.71
Erythroblasts 0.56+0.56 0.56+0.56 00 00
Chondrocytes 19.914.86 7.611£2.21 11.27+£2.07 16.7614.95
Osteoblasts 64.09+19.66 75.64115.98 71.29£10.4 67.22+10.11

Figure 7: Percent relative differentiation of the four cell types.

The live mice derived from these cell lines may be unaffected due to their heterozygosity. Concurrent in
vivo studies are underway, with several generations of transgenic mice that require identification of the
developmental effects of the UCS knockout. To date, 18 pups have been born from the chimeric founders
mated to CMV-Cre. The gender of the pups had a ratio of 10 male : 8 female. This suggests that any poten-
tial phenotype did not affect development in a gender-specific manner. Genotyping of these pups is in
process.

Conclusion:

The BMP2floxUCS transgene, in the presence of recombinase which knocks out the UCS, alters the differ-
entiation and growth rate of embryonic stem cells.

Future Work:

Optimization of the electroporation and hygromycin selection is needed to increase transfection efficiency.
Additional quantification of differentiation is required. For example, additional stains will be solubilized
and measured by spectroscopy.

Inheritance of the floxed allele with a ubiquitously expressed Cre allele (e.g., CMV Cre) may be lethal or
cause significant congenital malformations. If so, then mice bearing the floxed allele will be bred to mice
expressing a Cre allele that can be induced by tamoxifen. Tamoxifen-dependent conditional deletion of the
UCS will permit the identification of specific stages where UCS deletion is problematic.
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Objective:

Although non-genetic and genetic approaches have been used to understand the complex biological fea-
tures of aging, the mechanisms of the eukaryotic aging process have not been clearly understood because
of its global and epigenetic aspects. Various signaling pathways are involved in the regulatory mechanisms
of aging, and these pathways are evolutionarily conserved in different species such as yeast, nematodes,
fruit flies, and mammals. Preliminary studies have revealed that the Loco/RGS14 protein in a G-protein sig-
naling pathway modulates stress resistance and lifespan in the several species.l’2 It has also been shown
that Loco signaling modulates phosphorylation levels of Rpd3 protein (HDAC1, histone deacetylase 1). It is
reported that reduced expression of Rpd3 protein extends fly Iifespan3. However, it is not characterized
how Rpd3/HDACI1 activity is regulated for the longevity mechanism.

The purpose of this experiment is to create expression vectors with genetically modified Rpd3 inserts that
can induce varying levels of Rpd3/HDAC1 phosphorylation at the S419/5S421 sites (wild type: SDS). The
S419A/S421A Rpd3 protein mutation (ADA) will have no phosphorylation while the S419D/S421D (DDD)
protein mutation will have hyper-phosphorylation. After these mutant flies have been created, future goals
will be to test stress resistance and lifespan. Based on previous experiments regarding the loco gene, the
hypothesis is that decreases in Rpd3/HDAC1 phosphorylation at S419/S421 will lead to extension of lifespan
and stress resistance.

Methods:
Each type of Rpd3 insert (SDS, ADA, DDD) in a pAC vector was provided to our lab from a collaborator.

Polymerase chain reaction (PCR) was performed to amplify each of the inserts using Tag polymerase
and the primers Xhol-Rpd3 and Rpd3-Xbal for 20 cycles.

A ligation reaction was performed to insert each Rpd3 insert into the pTOPO vector.

The pTOPO vector was then inserted into an electro-competent bacterial cell via electroporation at
1640 Volts.

The bacteria were then spread on an agar plate that has been prepared with ampicillin and X-gal. It was
grown at 37°C overnight.

Colony PCR was performed (using M13F and M13R primers) to determine if the insert could be found
within the plasmid in the colonies.
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Specific colonies were inoculated to grow the desired plasmid.

The Qiagen QIA Spin Miniprep protocol was used to purify the plasmid.

The plasmid was then sent out for gene sequencing (using primers sp6 and T7)

Enzyme digestion was performed, using Xbal and Xhol of the pTOPO recombinant vector and the
pUAST-attB expression vector.

The Rpd3 insert was cut and eluted. A ligation reaction was performed at 25°C for 1 hour with the Rpd3
insert and the pUAST-attB expression vector.

The recombinant pUAST-attB vector was then inserted into bacteria via electroporation.

The bacteria were then spread onto plates as described previously, and incubated at 37° overnight.

Results:
Figure 1: Colony PCR results of Rpd3-DDD showing the 1.8 kb expected product

The Rpd-DDD insert was actually 1.6 kb. We expected a 1.8 kb product, however, because the primers we
used (M13F and M13R) amplified both the insert and the a small portion (~250 bp) of the vector. Using
these primers allowed the colony PCR to be more specific and amplify only the fragment of interest.
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Figure 2: Final Map of PUAST-attB expression vector with the 1.6 kb rpd3ADA insert shown
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The UAS promoter region upstream of the Rpd3 gene allows it to be expressed in the PUAST-attB expres-
sion vector. This promoter is acted upon by the yeast trascription activator protein Gal4, which serves as a

driver of gene transcription.
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Conclusion:

All three of the Rpd3 inserts (SDS, ADA, DDD) were successfully transferred from the pAC vector into the
pTOPO vector, and then from the pTOPO vector into the PUAST-attB expression vector. The reason why
the insert had to be transferred is because pUAST-attb is an expression vector for Drosophila melano-
gaster. When the UAST recombination vector is injected into the fly and incorporated into the fly ge-
nome, the fly will express a red eye color instead of the white eye color. This phenotypic expression will
allow us to sort and collect flies for longevity and stress resistance tests. This is the next stage of the ex-
periment, which will be continued by Dr. Yongku Park and Zachary Hopp (graduate student). The results
that they will generate will then prove whether no-phosphorylation/hyper-phosphorylation at the S419/
S421 sites lead to changes in aging and lifespan.

References:
1. Lin YR, Parikh H and Park Y: Loco signaling pathway in longevity. Small GTPases 2: 158-161, 2011.

2. Lin YR, Kim K, Yang Y, Ivessa A, Sadoshima J and Park Y: Regulation of longevity by regulator of G-
protein signaling protein, Loco. Aging Cell 10: 438-447, 2011.

3. Rogina B, Helfand SL and Frankel S: Longevity regulation by Drosophila Rpd3 deacetylase and caloric
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Objective:

In this study, we aim to examine the functions of three cleavage and polyadenylation (C/P) factors which
are involved in site choice in alternative polyadenylation (APA). Using mouse 3T3-L1 pre-adipocytes and
C2C12 myoblasts, we have performed experiments to measure changes in cell migration, proliferation, and
differentiation.

Methods:
All reagents and solutions purchased from Sigma Chemical Company unless otherwise noted.
Cell culture and differentiation

Late passage C2C12 cells were maintained in Dulbecco’s Modified Eagles Medium (DMEM) supple-
mented with 10% Fetal Bovine Serum (FBS) C2C12 cells were induced to differentiate with 2% Horse Serum
in DMEM. 3T3-L1 cells were maintained in DMEM supplemented with 10% Calf Serum. 3T3-L1 cells were
differentiated to mature adipocytes for a maximum of 8 days with an IBMX/ dexamethazone/insulin medi-
um containing 10% FBS. Insulin and 10% FBS/DMEM was replenished every two days. Small interfering
RNAs (siRNAs) were used to knock down expression of three known C/P factors: Cpsf5, Cstf3 (Cstf-77), and
Pabpc4. Transfection was carried out using Lipofectamine 2000 (Invitrogen) using a half-dosage of RNA and
Lipofectamine. C2C12 cells were plated with siRNA transfection reagent and after reaching confluence
(~24h), were induced to differentiate for 2 days. RNA was harvested using TriZol (Invitrogen) and the Qi-
agen RNeasy Kit. An RT-gqPCR was performed to check levels of differentiation markers and of each factor.
Relative curves were normalized to GAPDH reporter.

\

Migration

C2C12 cells were plated with a seeding density of 6x10* cells and grown overnight. 3T3-L1 cells were
seeded with a density of 6x10” cells and grown overnight. Wounds were made with a 200uL pipette tip in a
straight line down each well. A 10uM dosage of cytosine arabinoside was used to inhibit proliferation. Pho-
tographs were taken at T=0h and T=18h and stitched using Microsoft Image Composite Editor™. Images of
the same size and wound area were analyzed with ImagelJ. Quantification of migration rate was done by
measuring the difference in space after 18h relative to Oh returning a % migration.
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Morphology, Proliferation, and Cell cycle by flow cytometry

Proliferating cells were monitored for morphology changes after 48 hours of siRNA transfection. Af-
ter 48 hours of knock down, cells were counted and stained with propidium iodide for fluorescence-
activated cell sorting (FACS) analysis to check cell cycle levels.

Summary:
Differentiation

Differentiation of wildtype C2C12 cells show that myotube formation is greatly increased by 4 days
of differentiation (not pictured). Myoblast differentiation is characterized by an elongated appearance of
myocytes and increased myotube formation. Accumulation of lipid droplets and a rounded cell appearance
are characteristics of adipocytes as modeled by the Oil Red O staining of fully differentiated 3T3-L1 cells
(not pictured). Data generated for C2C12 cells show that differentiation seems to be downregulated by
Pabpc4 KD after assessing three markers for myogenesis (Figure 1). Conversely, Cstf3 KD appears to have
overexpressed myogenic markers. Cpsf5 KD data is inconsistent but shows a general trend of downregula-
tion of differentiation reporter genes.
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Figure 1. Expression of mRNA for markers associated with C2C12 differentiation: Myh3, MyoG, and
Tpm2.

Migration
Preliminary wound healing data suggests that Cstf3 and Pabpc4 play a role in affecting cell motility and

chemotaxis (Figure 2). From these results Cstf3 appears to downregulate migration and Pabpc4 appears to
upregulate migration.
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Figure 2. Analysis of % mean wound heal (t SD) of scratch assays in C2C12 and 3T3-L1 cells. (C2C12
n=2, 3T3-L1 n=1, p=0.440087, df=3)

Proliferation and Cell cycle by flow cytometry

Cell density was measured by counting the cells after 48 hours of transfection and results were as follows:
Pabpc4 KD displayed the lowest density overall. CstF3 KD also displayed a high density in C2C12 cells but it
was lower than both Mock (non-transfected) and NC KD. Cell cycle analysis was performed using FACS data
and relative stages of the cell cycle in C2C12 and 3T3-L1 were obtained (Figure 3). Pabpc4 KD resulted in a
lower density of cells but a higher percentage of cells in G2/M phase compared to controls. Other KDs did
not display as much deviation from the cell cycle pattern of the controls.
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Figure 3. Proliferation and cell cycle quantification by flow cytometry. Levels of cell cycle arrest for C2C12 and 3T3-L1
cells, respectively.
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Conclusion:

The findings of this study implicate Pabpc4 as a highly involved factor in APA and its effects on the migra-
tion, proliferation, and differentiation in C2C12 and 3T3-L1 cells. As results show, migration was severely
downregulated in Pabpc4 KD cells suggesting that Pabpc4 is an important element for chemotaxis and
cellular motility. However, it appears that different C/P factors may have varied effects on differentiation
factors adding to the complexity of APA.

This study has relevance for possible early detection of tumors or cancerous tissue from a specific set of
genes affecting the proliferation and/or differentiation of the cells. Additionally, this study can also be
used to further study the genetic mechanism by which cells, such as fat cells and muscle cells, commit to
differentiation. The results of this preliminary work may indicate key players in the regulation of gene
expression as they pertain to APA and provide interesting information about cells in which such mecha-
nisms are deficit or overabundant.

Further experiments are needed to examine how different genes are affected by different knockdowns
and to improve methods of siRNA transfection. Improved methods for executing and analyzing wound
healing assays need to be considered for large-scale experiments if it is to be continued in the study. Fur-
ther replications of the differentiation and proliferation (FACS) assays will be done with samples appear-
ing to have interesting results and to measure significance. In addition, the testing of other potentially
interesting C/P factors is under way and will eventually lead to large-scale knockdowns of several other
C/P factors.

Summary of contributions:

In this experiment, | helped to maintain the cell lines, passaging them every few days, and seeding them
to prepare them for assays. | mainly worked on the scratch/migration assays and developed techniques
to perform and refine them. Dinghai Zheng helped to develop the quantification, which | later modified
and used to analyze the images. Bei You mostly did the transfection experiments and the RNA extraction
and gPCR experiments as well as FACS staining for analysis. | reviewed and interpreted all the data on my
own but Bei You also helped me initially analyze the qPCR data.
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Following an introduction to the lab and the past work that has been conducted, Dr. Spillert and | set out
to look into a novel area of GDL research. We decided to study the interplay between GDL, low molecu-
lar weight heparin, and whole blood. While there was certainly precedent set for the general design of
the experiment, | was solely responsible for adjusting the techniques used to fit our specific project. The
only machines used were the Sonoclot Coagulation Analyzer, to measure blood clotting times, and an
incubator. Since this was my first time working in a lab, becoming proficient and consistent with the
techniques involved several days of trial and error which culminated in a process finally producing con-
sistent results. Dr. Spillert’s outstanding advice combined with hours of my personal background reading
helped us begin to understand the clinical potential for GDL, particularly its use in combination with hep-
arin treatment.

OBJECTIVE:

Heparin is used to prevent blood clotting and reduce the tendency to form life-threatening clots. It is
used primarily to treat clotting disorders, as well as to prevent clots from forming in patients undergoing
kidney dialysis, blood transfusions, and vascular surgery. Heparin exists in two medically useful forms:
Unfractionated heparin (UFH) and low molecular weight heparin (LMWH). LMWH was developed as a
safer alternative to UFH and is capable of preventing some types of blood clots from growing and travel-
ing to distant areas of the body. It is commonly employed postoperatively and used ubiquitously in hos-
pitals. Low molecular weight heparin works by activating antithrombin, a protease inhibitor, which nor-
mally works late in the coagulation cascade to inhibit thrombin and mitigate the clotting process (2).

Glucono-delta-lactone (GDL) is a low molecular weight, non-toxic substance that is found naturally in the
human body, in many food and cosmetic products, and is on the FDA’s Generally Recognized As Safe
(GRAS) list. Previous studies have shown that GDL has an anticoagulant effect in blood via antithrombin
and anti-tissue factor properties (1). The goal of this experiment was to study whether GDL will have a
synergistic effect with low molecular weight heparin to increase the clotting times of human citrated
whole blood. Prolongation of the clotting times with GDL may prove clinically useful as an adjuvant to
heparin therapy.
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METHODS:

Two-day-old human citrated whole bloods (CWB) were obtained from University Hospital’s clinical labs
according to IRB Protocol. The bloods were pooled into aliquots containing different reagents (n=10) of
approximately 500ul each. The aliquots were gently mixed and incubated for 15 minutes at 37°C to allow
enough time for the reagents to react. Three hundred microliters of each aliquot was then added to cu-
vettes containing 32ul of 0.1M CaCl, (to initiate clotting). Final blood concentrations of reagents are listed
below.

The heparin employed was Fragmin (dalteparin sodium) which is utilized for subcutaneous injection to
reduce clotting tendency.

Experiment 1 (n=10)
0.85% saline (Control)
0.2 units LMWH final concentration
2mg/ml GDL

0.2 units LMWH + 2mg/ml GDL

Experiment 2 (n=10)
0.2 units LMWH + 0.5mg/ml GDL (Control)
0.2 units LMWH + 1mg/ml GDL

0.2 units LMWH + 2mg/ml GDL

The samples were analyzed using the Sonoclot Coagulation Analyzer (Sienco, Wheat Ridge, CO, USA), a
mini-viscometer that is sensitive to fibrin clot formation (3). This instrument is currently FDA approved for
evaluating human blood coagulation. The Sonoclot was used to measure activated clotting times of the

samples.

Activated clotting times were compared using a statistical program to perform paired t-tests and repeat-
ed measure analysis of variance (ANOVA). Significance was defined as test values with p<0.05.

SUMMARY OF RESULTS:

Experiment 1 — What is the effect of GDL and heparin on blood coagulation?

Table 1: Effect of GDL and heparin on blood coagulation (N=10)

Sample Mean activated clotting time (sec)
Control 232 +58
0.2 units LMWH 262 £ 65
2mg/ml GDL 304 +79
0.2 units LMWH + 2mg/ml GDL 290+ 72
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Effect of GDL and Heparin on Blood Clotting Time
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GDL administered at 2mg/ml final concentration combined with 0.2 units heparin was found to significantly
lengthen the activated clotting times of citrated whole bloods compared to heparin alone. Two tailed t-
tests indicated a significant increase in clotting time between samples treated with saline versus 0.2 units
heparin (p=0.008), 2mg/ml GDL (p=0.0002), and 0.2 units heparin combined with 2mg/ml GDL (p=0.004).

Experiment 2 — s there a dose-dependent effect of GDL on heparin during blood coagulation?

Table 2: Dose-dependent effect of GDL on heparin during blood coagulation (N=10)

Sample Mean activated clotting time (sec)
0.5mg/ml GDL+0.2 units LMWH 154 + 52
1mg/ml GDL+0.2 units LMWH 172 £ 60
2mg/ml GDL+ 0.2 units LMWH 191 +£53
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Dose Dependent Effect of GDL on Heparin Prolonged Clotting Times
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GDL was previously shown to significantly potentiate the anticoagulant properties of heparin on citrat-
ed whole blood. To determine whether this increase is dose dependent we tested three increasing
concentrations of GDL on 0.2units LMWH in blood. Two tailed t-tests indicated a significant increase in
activated clotting times between samples treated with 0.5mg/ml GDL combined with heparin in blood
versus 1.0 mg/ml GDL (p=0.026), and versus 2.0 mg/ml GDL (p=0.0005). A significant increase was also
detected between the 1.0mg/ml and 2.0mg/ml GDL aliquots (p=0.021)

CONCLUSION:

Low molecular weight heparin activates antithrombin, a protease inhibitor. Antithrombin nor-
mally works late in the coagulation cascade to inhibit thrombin and Factor Xa. Many anticoagulants
are administered at this stage in the coagulation cascade when prothrombin is converted to thrombin.
Previous experiments have suggested that GDL may function at this stage by antagonizing thrombin
and tissue factor, the exact mechanism of which is still unknown. This mechanism allows GDL to attack
more than one portion of the coagulation cascade, unlike LMWH. Because LMWH does not affect tis-
sue factor, GDL has the potential to be a more versatile anticoagulant with a wider spectrum of antico-
agulant effects.
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This experiment showed that GDL is capable of potentiating the anticoagulant properties of low mo-
lecular weight heparin in a dose dependent manner. Further, under the conditions of this experiment we
found that 2mg/ml GDL had a significantly prolonged clotting time compared to 0.2units of heparin. The
mechanism is possibly based on GDL working synergistically with heparin to potentiate the inhibition of
thrombin in addition to GDL inhibiting tissue factor. Patients with clotting disorders may one day be bene-
fited from the addition of GDL to heparin therapy, resulting in a more comprehensive inhibition of the co-
agulant cascade. Future studies will investigate the steps of the coagulation cascade affected by GDL in
combination with LMWH.
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Participation:

Karan Grover conducted the literature review, came up with the concept for the study, performed part of
the statistical analysis, and authored the presentation, abstract, and the manuscript.

Background:

Instant messaging and video gaming in young people increased from 6.5 hours to 7.5 hours between 2004
and 2009. The late night usage of technology may compromise the sleep schedule and school perfor-
mance of adolescents. Previous studies have shown that mobile phone usage after lights out is associated
with significantly increased risk of feeling tired, however effects on school performance remain unstudied.

Objectives:

This study aimed to determine whether an association between video gaming/messaging and reported
school performance existed. The association between video gaming/messaging on a constellation of day-
time sluggishness symptoms (naps, perception of inadequate sleep, daytime sleepiness) was also evaluat-
ed.

Methods:

Anonymous questionnaires were completed voluntarily by 912t graders at three high schools in New
Jersey. The questionnaire consisted of 16 categories assessing school day and weekend sleep schedules;
sleep duration; daytime sluggishness symptoms; messaging habits; video game usage; and self-reported
academic performance. Logistic regression and odds ratios were applied for statistical analysis.
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Results:

2,165 students completed the survey of which 2,140 were included in the analysis. Academic Perfor-
mance: There were no significant differences in reported school performance between students mes-
saging and not messaging prior to lights out. Students messaging after lights out, however, reported
poorer grades compared to students not messaging after lights out (P=0.04). Timing of messaging was
important: students messaging both before and after midnight reported poorer performance than
those messaging only before midnight (P<0.0001). Students who denied playing video games on school
days reported better performance than students playing < 30 minutes (P=0.04), and > 2 hours
(P<0.0001). Daytime Sluggishness: Prior to lights out, students denying messaging were less likely to re-
port daytime sluggishness than students messaging 30-60 minutes (P<0.0001), 1-2 hours (P=0.01), and >
2 hours (P=0.003). After lights out, students denying messaging were less likely to report daytime slug-
gishness than students messaging < 30 minutes (P=0.01), 30-60 minutes (P<0.0001), 1-2 hours
(P=0.001), or > 2 hours (P=0.01). Students messaging both before and after midnight were more likely to
report daytime sluggishness than students messaging before midnight (P=0.002). Though students deny-
ing both messaging and video gaming tended to report less daytime sluggishness than those who did
message and/or play video games, the overall difference was not significant.

Conclusions:

Extended periods of messaging are associated with poorer school performance and increased risk of
daytime sluggishness, especially messaging after lights out. Video gaming is associated with poorer
school performance but not necessarily daytime sluggishness.
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Participation:

Karan Grover conducted the literature review, came up with the concept for the study, performed part of
the statistical analysis, and authored the presentation, abstract, and the manuscript.

Background:

Adolescents have delayed circadian rhythms and tend to sleep and rise late. It is perceived that early
morning sleep (equivalent to REM sleep) is important for learning and memory. However, high school
start times mandate early rising, which may put adolescents at a disadvantage for daytime performance
and sleepiness. This study analyzes whether rising time alone impacts school performance.

Objectives:

1) To determine whether there is an association between early rise time and self-reported school perfor-
mance, a constellation of daytime sluggishness symptoms (after school naps, perception of inadequate
sleep, daytime sleepiness) while sleep duration is controlled; 2) To measure the effect of changes, if any,
in sleep schedule since 5th grade and 7th grade impacts on school performance.

Methods:

Anonymous questionnaires were completed voluntarily by 9th-12th graders at five high schools in New
Jersey. The questionnaire consisted of 16 categories assessing school day and weekend sleep schedules;
sleep duration; daytime sluggishness symptoms; sleep schedule changes since 5th and 7th grades; and
current, 5th, 7th grade school performance. Logistic regression and odds ratios were applied for statistical
analysis. All analyses were controlled for sleep duration.

Results:

3,894 students completed the survey. Contradictory to the authors’ hypotheses, when sleep duration is
similar, students with earlier rise times on school days were more likely to report a better performance
(P=0.001). Additionally, the authors observed that in students getting less than 7.5 hours of sleep on
school days, students rising before 6AM were less likely to experience daytime sluggishness symptoms
than those rising 6-6:30AM (P=0.02), 6:30-7AM (P=0.047), and 7-7:30AM (P=0.001). Those with at least
7.5 hours of sleep, rising before 6AM were more likely to experience daytime sluggishness symptoms
than those rising 6-6:30AM (P=0.01), 6:30-7AM (P=0.003), and 7-7:30AM (P=0.01). Changes in sleep
schedule from prior grades were not associated with changes in self-reported school performance.
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Conclusion:

When sleep duration is controlled, rising time is not important for daytime performance and sleepiness in
this cohort of adolescents.
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Participation Description:

Peter and Yoon Ho were involved in deciding the parameters of the T-maze experiment, including retention
time and resting time. We performed all T-maze experiments and were responsible for collection, interpre-
tation, and statistical analysis of the experimental results. We performed 23 trials on each mouse. Peter,
Yoon Ho, and Victoria Nguyen (undergraduate) contributed equally to the project.

Objective:

Parkinson’s disease (PD) is one of the most common late-onset neurodegenerative diseases. It is primarily
characterized by motor impairments, such as tremor, bradykinesia, and rigidity. However, it also has a wide
variety of non-motor symptoms, including cognitive disturbances and autonomic dysfunctions, which can
sometimes precede the hallmark motor symptoms of PD. Mice lacking the GM1 family of gangliosides is be-
ing explored as a model for PD. This model, which is created by knocking out gene B4galnt1, shows many
characteristic of PD including motor dysfunction that worsens with age, histological findings of Lewy body-
like formations, and loss of dopamine in the striatum [1,2]. The objective of this experiment is to explore
any short-term spatial memory deficits in the mice model lacking GM1 gangliosides. The hypothesis is that
the mouse model will have significantly lower spatial memory compared to age-matched wild types. Fur-
thermore, supplementation of GM1-deficient mice with LIGA-20 — a GM1 analog that is able to pass
through the blood-brain barrier —is expected to increase their spatial memory.

Methods:

Mice

Age-matched littermates, aged 25-61 weeks, were used for all behavioral experiments. Genotypes used
were B4galntl (+/+) (WT), B4galntl (+/-) (HT), B4galntl (-/-) (KO). Males (n=18) and females (n=41) of all
genotypes were used for the experiments. Mice were divided into two groups based on age: “Young” group
(n=27) aged 25-43 weeks and “Old” group (n=32) aged 46-61 weeks.

Genotype count of each group is as follows:

“Young”: WT (n=5), HT (n=18), KO (n=4)

“Old”: WT (n=4), HT (n=26), KO (n=2)

Memory Test (T-maze Test)

T-maze forced-trial spontaneous alternation test was conducted on mice of all genotypes to test for differ-
ences in spatial memory capacity [3] (Fig. 1). The mice were initially placed in the center start path where
they were forced to enter one of the two arms (left or right) determined
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by the experimenter, and then kept there for 60 seconds. The mice were then placed in an isolated, stimu-
lus-free cage for a 60 second retention interval. After the retention interval, the mice were placed back into
the starting path, where they were able to freely choose between the initially forced arm or the novel arm.
A normal mouse’s instinct is to choose the new arm for exploration, provided he retains the memory [3].
The exploration of the initial arm was recorded as incorrect and the exploration of the novel arm was rec-
orded as correct.

Figure 1. T-maze procedure testing spontaneous alternation.

LIGA-20 Injection

Selected mice from both “Young” and “Old” group were intraperitoneally injected with 0.10-0.15 mL of LI-
GA-20 to be supplemented with GM1. The T-maze tests were repeated for all genotypes after injection to
determine any changed in spatial memory capacity.

Genotype count of mice injected with LIGA-20 is as follows:
“Young”: HT (n=13), KO (n=4)
“0ld”: WT (n=4), HT (n=26), KO (n=2)

Summary:

The following data are the average of the rates of spontaneous alternation of all the mice without any
treatments with respect to their genotype. The lowest possible rate would be 0.5, which describes a ran-
dom 50-50 choice in the T-maze.

Note: p-values from Student’s t-test have not yet been calculated due to the complexity of the data
(multiple trials for each mouse). This will be done in due course by a statistician.
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Figure 2. Rate of spontaneous alternation in both young and old mice with no injections. Young mice (25-
43 weeks) consistently outperformed old mice (46-61 weeks). There was no significant difference among all
genotypes. These result included 9 trials for each young mouse and 4 trials for each old mouse.
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Figure 3. Rate of spontaneous alteration in young mice (25-43 weeks) comparing no injections to LIGA-20
injections. These results included 5 trials for each mouse.
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Figure 4. Rate of spontaneous alteration in old mice (46-61 weeks) comparing no injections to LIGA-20 in-
jections. These results included 5 trials for each mouse.
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Conclusions:

Previous studies have shown that GM1 deficient mice have significant decrease in cognitive abilities com-
pared to their age-matched controls. However, our results show no significant differences between geno-
types in mice with no injections (Fig. 2). Possible reasons include a small sample size for WTs and KOs, a
change in testing parameters, and a wide age range among old mice and young mice.

Older mice tended to have low rates of spontaneous alternation, close to 50%, across all genotypes (Fig. 2).
This suggests that older mice have more cognitive impairments regardless of the genotype.

Injections with LIGA-20 generally showed improvements in the rates of spontaneous alternation across all
genotypes (Fig. 3 and Fig. 4). This suggests that supplementation of GM1 improves cognitive impairments
such as diminished spatial memory. This was especially apparent in older mice for all genotypes, which in-
dicates that older mice are more deficient in GM1 regardless of genotype. This is consistent with the find-
ing [2] that GM1 decreases progressively with aging.
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Participation Description

In order to complete this case report, we reviewed related literature concerning iatrogenic arteriovenous
(AV) fistulas, dural sinus thrombosis, and other similar case reports to compare to our particular patient
and her treatment outcomes. The patient’s individual chart was also read to gain a clear understanding of
her clinical presentation and risk factors; the angiogram imaging results were also reviewed to look at the
outcome of the surgery to close off her arteriovenous fistula. We also met with Dr. Gandhi and Dr. Tank to
further discuss the patient’s history and the course of her AV fistula. The overall conclusion of the manage-
ment of this patient as well as an overview of her presentation and of arteriovenous fistulas was compiled
into a unique case report.

Objective:

The right internal jugular vein (IJV) is a common site of cannulation in hemodialysis patients and of inser-
tion of central venous catheters for heart surgery patients.[1] Although this location is considered to be saf-
er than other sites, there are some rare, but serious, complications that can occur. There have been a few
incidences in literature that show iatrogenic arteriovenous (AV) fistulas that resulted from the placement of
catheters into the IJV because of its proximity to other large arteries.[2-4] There are even fewer reports of
subclavian artery-1JV fistulas, with only six reported occurrences.[1, 5-9] Common physical presentation of
iatrogenic AV fistulas includes neck murmur, pulsating mass in the neck, high-output heart failure and neu-
rological symptoms, such as seizures and syncope.[2-4, 6, 10, 11] This case outlines the detection of an AV
fistula in a patient with uncommon presentation of symptoms that included rapid neurological decline and
the options for management of the fistula.

Methods:

To complete this case report, the patient’s history and relevant visits leading up to the treatment of her ar-
teriovenous fistula (AVF) were reviewed in detail. This information was essential in understanding the de-
velopment of the patient’s AVF and the best way to treat it. Since the location of the AVF is so rare, details
of the clinical presentation of the patient are important when considering management outcomes. A com-
parative literature review was also performed to note the differences in this AVF. The patient’s clinical
presentation and history is outlined below.
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A 43 year old woman with a history of cardiac transplant due to non-ischemic cardiomyopathy was admitted
in November 2012 was admitted after presenting with headaches and visual changes. She was found to have
decreased visual acuity, constricted fields of vision, papilledema, and pseudotumor cerebri. She had place-
ment of a ventriculoperitoneal shunt complicated by a lack of CSF outflow secondary to clot formation in the
lateral ventricle. She developed seizures following her shunt placement, thus her shunt was revised. During a
diagnostic cerebral angiogram, it was determined that the patient had poor venous filling after the arterial
phase of contrast injection. Because the patient moved during the procedure, the right side of her neck was
not catheterized at the time.

Due to decreasing mental status, the patient was admitted, placed under general anesthesia, and had anoth-
er diagnostic cerebral angiogram performed, with both sides of the neck examined at this time. The angio-
gram showed an AVF between the right subclavian artery and right 1JV. The arterial side of the fistula was lo-
cated on the posterior superior wall of the subclavian artery about 1 cm proximal to the origin of the right
vertebral artery. The angiogram showed significant retrograde flow from the right 1JV into the jugular bulb,
the sigmoid sinus, the transverse sinus and the superior sagittal sinus.

There was cortical venous reflux to the bilateral cortical venous system with markedly elevated transit times.
Treatment of the AVF was first attempted with coils, but there was persistent herniation of the coils into the
subclavian artery. After consultation with our vascular surgery colleagues, it was determined that a covered
stent would be the appropriate treatment, and an 11mm x 5 cm covered Viabahn Endoprosthesis stent graft
(W. L. Gore & Associates, Flagstaff, Arizona) was placed at the proximal end at the origin of the innominate
artery with the stent ending 2 cm distally to the fistula. Evaluation at the time revealed the stent graft was
patent with no significant flow entering the fistula site.

There was persistence of the patient’s decreased mental status, but she was able to wiggle her toes on her
left foot to commands. A repeat angiogram performed in June 2013 revealed no evidence of AVF, see Figure
2. The stent occluded both the origins of the right vertebral and right internal mammary artery. The angi-
ography showed diffusely dilated cortical veins more on the left than the right. There was normal antegrade
flow of contrast in the veins. There was evidence of stenosis or occlusion of the left transverse sinus with
veins draining into the sigmoid sinus to bypass the lesion.

Summary:

The catheterization of the IJV is a procedure commonly used in hemodialysis, pacemaker lead insertion, and
central venous pressure monitoring. [1] While this location is chosen because of its minimal risks as com-
pared to other sites, there are still rare, but serious complications. These include psuedoaneurysms, hemato-
ma, and the formation of AV fistulas, with the most common fistula occurring between the 1JV and common
carotid artery.[5] Because of its more obscure location, and the possibility of underreported number of cases,
an AV fistula between the 1JV and subclavian artery is rarely seen in literature.
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In this case, the formation of the iatrogenic AV fistula is speculated to be the result of needle puncture dur-
ing central line placement into the 1JV when the patient underwent weekly biopsies for her heart transplant
in 2004. The unidentified AV fistula was initially considered to be a dural sinus thrombosis in cerebral angi-
ogram imaging because the abnormal connection and retrograde flow presented as poor venous filling af-
ter contrast injection. The condition of the patient prevented catheterization and imaging of her right side,
delaying the identification of the AV fistula. The patient also presented with vision problems, elevated in-
tracranial pressure, and seizures, which are the nonspecific clinical findings associated with dural sinus
thrombosis as well as AV fistulas.[12] The importance of a thorough vascular physical exam is highlighted in
this case. Because the patient had a history of rapid neurologic deterioration not seen in other literature, it
is possible that the AV fistula could have been detected earlier through palpation and physical exam find-
ings to help distinguish the AV fistula from a dural sinus thrombosis.

Untreated AV fistulas can lead to high-output heart failure as a result of left-to-right shunting of blood.[2,
5] Over time, AVFs can lead to dilation of collateral veins, continuous murmurs, decreased distal pulses,
arrhythmias, and thromboembolic episodes.[5, 13] Immediate treatment poses the best outcome for pa-
tients with AV fistulas. Treatment options have included coil and/or Onyx embolization, covered stent
placement, or surgical repair with or without a sternotomy.[10, 14, 15] Treatment of iatrogenic AV fistulas
can be considered similar to treatment of AV fistulas secondary to penetrating trauma, which is itself a rare
complication accounting for about 4% of arterial injuries.[11]

Conclusion:

The goal of AVF treatment is to close the abnormal connection while keeping the surrounding vessels pa-
tent. When possible, endovascular treatment is preferred over surgical intervention because there is less
risk to the surrounding structures and shorter operative time.[16] Coil embolization has been successfully
utilized in the past and would be preferred to allow for patency of the vertebral artery. However, due to
the geometry of this specific case, a stent graft was the better option and has led to successful occlusion of
the fistula and stabilization of the patient’s mental status.
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Participation:

My role in this study was to identify and characterize the remaining enzymes in the inositol catabolic path-
way using homologues from phylogenetically similar species. | identified (through BLASTp searches) two en-
zymes that may be involved in the glucuronate to UDP-Glucuronate conversion in C. neoformans. | located
the two genes that code for the two enzymes, and | performed gene knockout and transformation to deter-
mine whether the inositol utilization pathway is affected. Laboratory techniques that | utilized include: cul-
turing different strains of C. neoformans (inoculation, measuring concentrations, serial dilutions, plating),
PCR (standard, split, overlap), gel electrophoresis, fungal transformation, and fungal miniprep/PCR.

Objective:

Cryptococcus neoformans is a yeast pathogen that is the most common cause of fungal infection of the cen-
tral nervous system (CNS) in HIV-infected persons. These cryptococcal CNS infections may present as en-
cephalitis, meningitis, or cerebral-space-occupying lesions. Due to its ubiquity and virulence, it is important
to understand the molecular mechanisms and pathways of C. neoformans. Increased knowledge of this
pathogen may help current treatment efforts become more effective.

Inositol, which is abundant in the human brain, is essential for cellular structure and signaling in all eukary-
otes. Recent studies show that inositol uptake and utilization is crucial in the pathogenesis of C. neofor-
mans, because inositol promotes the growth, reproduction, and invasion mechanisms of the pathogen. In-
tracellular inositol can be utilized as a carbon source to produce energy or as a precursor for production of
cell surface components. One of those components is the polysaccharide capsule, an important fungal viru-
lence factor that is essential for blood-brain barrier crossing and cryptococcal pathogenesis. Despite the im-
portance of inositol for cell virulence, the inositol utilization pathway for capsule formation remains unde-
fined. The first enzyme in this inositol catabolic pathway, myo-inositol oxygenase (MIO), which converts
myo-inositol to glucuronate, has been identified, but the enzymes that potentially convert glucuronate to
UDP-Glucuronate, an essential substrate of the capsule, are still unknown. Isolating and characterizing the
genes that code for the aforementioned enzymes can help develop a better understanding of the inositol
oxidation pathway. The goal of this project is to identify additional genes encoding enzymes in the inositol
catabolic pathway and to ultimately study gene deletion mutants, which will provide further insight into
how C. neoformans utilizes inositol.
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Methods:

Functional Analysis of myo-Inositol Oxygenase (MIO) - Using strains C. neoformans var. grubii H99 and mi-
01/2/3A, several growth studies were performed to illustrate the role of inositol and the enzyme MIO.

Identification of Additional Proteins in the Inositol Catabolic Pathway - In the model plant Arabidopsis thali-
ana, there is a pathway that converts glucuronate into UDP-Glucuronate in two steps. This pathway exists in
certain species of bacteria and fungi as well. Homologues for the two enzymes in C. neoformans were identi-
fied through BLASTp searches.

Construction of Gene Knockout Cassettes - Two approaches were used to construct the gene knockout cas-
settes: (1) Overlap PCR, (2) Cloning vectors containing overlap PCR product.

Generation of the Null Mutants — The gene knockout cassettes were transformed into H99 cells using a biolis-
tic particle delivery system, and gene deletion mutants were identified through PCR screening.

Summary:

Myo-inositol oxygenase (MIO) and inositol study — MIO was identified as essential for cell growth on media
with inositol as a sole carbon source. In order for cell cultures to effectively utilize inositol, the MIO genes
must be activated. Otherwise, the inositol oxidation pathway cannot be completed and the fungal cells can-
not grow on inositol medium.
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Figure 1 — Growth Assay on Glucose/Inositol Media

Using different combinations of H99 (wild type) and mio1/2/3D cells with glucose or inositol as the sole
carbon source, the effects on inositol oxidation are shown.
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Figure 2 — MIOs are Required for Growth under Inositol Conditions

There are three MIO genes that code for three separate myo-inositol oxygenases. The three enzymes are
of unequal importance. When all three enzymes are missing, the cells fail to grow when inositol is the sole

carbon source. LiCl is an FDA-approved drug for treating manic patients by regulating brain inositol level.
Adding Li+ does not show an obvious effect in our assay.
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Figure 5 — USP1 Genes

After homologues were identified through BLASTp searches, sequence alignment using ClustalX was performed to
generate the phylogenic tree. (Sc: Saccharomyces cerevisiae, Ca: Candida albicans, Af: Aspergillus fumigatus, Cg:
Cryptococcus gattii)

Up Down NEO Overlap

Figure 6 — PCR Fragments

The upstream (1) and downstream (2) fragments were amplified from the H99 genome, and the NEO mark-
er (3) fragments were amplified from the pJAF1 plasmid. The overlap (4) fragments were amplified via over-
lap PCR of the three previous fragments.
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Figure 3 — Capsule Formation
Low ion medium (LIM — necessary for capsule formation) containing glucose or inositol as a carbon source
shows the effects of inositol and myo-inositol oxygenase on capsule formation.

Identification of remaining genes in the inositol oxidation pathway — The two genes that code for the en-
zymes responsible for converting glucoronate to glucoronate-1P (GUK1) and glucoronate-1P to UDP-
glucoronate (USP1) were located and analyzed.
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Figure 4 — GUK1 Genes

After homologues were identified through BLASTp searches, sequence alignment using ClustalX was per-
formed to generate the phylogenic tree. (At: Arabidopsis thaliana, Hs: Homo sapiens, Cn: Cryptococcus
neoformans)
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Conclusion:

C. neoformans can use inositol as a sole carbon source, and utilizes a unique inositol oxidation pathway to
modify cell surface structure. Homologues with other species may reveal additional enzymes in the inositol
oxidation pathway. The two genes that we identified using homologues identified through BLASTp search-
es are GUK1 (conversion of glucoronate to glucoronate-1P) and USP1 (conversion of glucoronate-1P to
UDP-glucoronate). We are in the process of generating null mutants, which will provide substantial insight
into the inositol oxidation pathway in C. neoformans. Identification and characterization of mutants in fu-
ture work will advance our understanding of the enzymes that enable C. neoformans to utilize inositol and
modulate its cell surface structure and capsule.
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Background and purpose:

Patient reactivity to platelet therapy has been shown to be variable. Our study describes a single-center
experience with continuous preoperative VerifyNow Anti-platelet Assay® for neurovascular stenting proce-
dures. The VerifyNow assay was used to individualize anti-platelet therapy. We compare our end point
performance to recently reported outcomes in literature.

Methods:

Starting in September 2007 our institution employed preoperative VerifyNow Anti-Platelet Assay® for all
neurovascular stenting procedures. If a patient was a clopidogrel non-responder (<38% inhibition of plate-
let activity by clopidogrel), their intraoperative and post-operative anti-platelet therapy would was
switched from the standard aspirin and clopidogrel to aspirin with another antiplatelet (eptifibatide or
ticlodipine). A retrospective study of patient medical records from 2007 to 2013 was conducted. Patients
selected were elective neurovascular stent recipients that received pre-operative VerifyNow salicylic acid
and clopidogrel anti-platelet assays and that had a periprocedural follow up of at least 30 days. Data was
collected on the pathology presented, preoperative antiplatelet regimen, stent neurovascular location, as-
pirin platelet reactivity, clopidogrel platelet reactivity, type of stent used and periprocedural primary end
point. If patients were found to be non-responders, the impact in change of anti-platelet regimen was rec-
orded. A parallel Pubmed literature search was made to retrieve articles describing the periprocedural pri-
mary endpoint incidence in intracranial and extracranial stent procedures from 2007 to 2013 without a pre
-procedural anti-platelet assay. The primary endpoint was defined as thromboembolic event, intracranial
hemorrhage, or death within 30 days of the procedure. The incidence of periprocedural outcomes from
our medical records review was then compared to those reported in recent literature.
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Results:

Our literature review yielded 7323 patients without a preprocedural antiplatelet assay. Of these, 40.3% had
intracranial and 59.7% extracranial stents placed. The incidence of ipsilateral stroke was 3.52% for extra-
cranial and 6.31% for intracranial stents. The incidence of intracranial hemorrhage was 6.48%. Our retro-
spective study included 30 patients of which 57%(17/30) had extracranial and 43% (13/30) intracranial
stents placed. Eight patients were found to be clopidogrel resistant (<40% inhibition) and their antiplatelet
therapy was periprocedurally changed to integrillin in 6 patients and taclid in 2 patients. Two patients were
resistant to salicylic acid (>550ARU) and did not have any change in management. The incidence of stroke
was 5.88%(1/17) for extracranial and 23.1%(2/13) intracranial procedures. Subarachnoid hemorrhage oc-
curred in one intracranial procedure (3.33%). The collective rate of complications amongst all patients was
13.3% (4/30) The incidence of complications in patients that were clopidogrel resistant with antiplatelet
therapy modifications was overall 25%(2/8). Both of these patients were non-diabetics. The incidence of
complications of patients that were clopidogrel resistant and had antiplatelet therapy modification was 0%
(0/4). The 2 patients in the therapy modification population that had complications were both also diabet-
ics. The remaining 6 out of 8 patients that had therapy modification without complications were diabetics.

Conclusions: Our continuous single center experience in preoperative application of the VerifyNow assay
showed similar overall incidence of complications in neurovascular stenting procedures as those reported
in current literature. This is consistent with the current literature that suggests the use of VerifyNow assay
for neurovascular stenting does not improve short term outcomes. Our study shows that a change in man-
agement of platelet therapy is benefitial for patients with higher risk factors for thrombus formation.

We suggest the Verify now assay as a management tool to those with higher risk factors.
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Introduction:

The reconstruction of defects resulting from the extirpation of head and neck neoplasms is performed by
both otolaryngology and plastic surgery services, mostly dependent on the institution. Very little, if any,
literature exists comparing differences between these two services and their reconstructions, specifically
outcomes. The American College of Surgeons’ National Surgical Quality Improvement Project (NSQIP) pro-
vides a unique opportunity to examine a predefined set of variables with regards to free vascularized tissue
transfers performed by each service.

Methods:

Following institutional review board approval the NSQIP Participant Use Files for 2005 — 2011 were exam-
ined for all Current Procedural Terminology codes regarding free tissue transfer. The results were further
refined to include only primary ICD-9 codes involving a neoplasm of the head or neck. Each record was ex-
amined to determine which service performed the free tissue reconstruction. Outcome variables exam-
ined included total operative time, total hospital stay, wound complications, flap failures, and other select-
ed outcomes.

Results:

During this time period a total of 534 flaps were performed, 213 by plastic surgery and 321 by otolaryngol-
ogy. The average age was 61.8, with 367 males and 166 females (sex of 1 patient not provided). The aver-
age operative time was 578 and 567 minutes for plastic surgery and otolaryngology, respectively (p = 0.52).
When further refining the analysis to resections performed by otolaryngology, there was no difference in
operative time when the same surgical team performed the flap, or when another team performed the re-
construction. Total hospital length of stay was 12.9 and 11.2 days for plastic surgery and otolaryngology,
respectively (p < 0.05). There were no significant differences noted between surgical site infections,
wound dehiscence, and flap failure between flaps performed by plastic surgery and otolaryngology. In ad-
dition there were no significant differences noted between blood transfusion, return to operating room,
postoperative pneumonia, and myocardial infarctions between the two services. Patients undergoing flaps
performed by plastic surgery were significantly more likely to be on a ventilator 48 hours postoperatively (p
< 0.005).

66



Conclusions:

This study shows similar results with regards to free vascularized tissue transfers when performed by plas-
tic surgery and otolaryngology. Plastic surgeons may be less familiar with airway management than otolar-
yngologists, possibly explaining the increased likelihood of the patient being ventilated for more than 48
hours postoperatively. The similar outcomes between the two services indicate that each specialty re-
ceives adequate training in microsurgery.

67



PHOEBE Y. LING (NJMS 2016)

PROJECT TITLE: RECONSTRUCTION AFTER RETROSIGMOID APPROACHES USING
AUTOLOGOUS FAT GRAFT-ASSISTED MEDPOR TITAN CRANIOPLASTY:
ASSESSMENT OF POSTOPERATIVE CEREBROSPINAL FLUID LEAKS AND
HEADACHES IN 46 CASES

MENTOR: JAMES K. LIU, MD, FAANS
DEPARTMENT: NEUROLOGICAL SURGERY

BEN EEN BEN BEN BN BN BBN BBN BBN BBN BNN BN BN BN BN BN BN B B .
Participation description:

I, Phoebe Ling, participated in the data collection and analysis for the retrospective chart review of all 46
patients who had received our reconstruction technique in this study, and literature reviews for incidences
of CSF leaks and headaches after using prophylactic surgical techniques in retrosigmoid approaches.

Objective:

The retrosigmoid approach used in skull base surgery offers an excellent corridor to access various
tumors and vascular lesions in the posterior fossa and cerebellopontine angle. Postoperative CSF leaks and
headaches, however, still remain frequent complications. The authors therefore describe a simple repair
technique with an autologous fat graft-assisted Medpor Titan cranioplasty, and investigate the incidence of
postoperative CSF leaks and headaches using this technique.

Methods:

A retrospective chart review was conducted on all patients who underwent our multilayer recon-
struction technique after retrosigmoid approach performed by the senior author (JKL) between September
2009 and May 2013. Variables examined included postoperative CSF leak (incisional, rhinorrhea, otorrhea),
pseudomeningocele formation, postoperative headache, length of hospital stay, and length of follow-up.
Findings from this study were compared to those in the literature using other prophylactic techniques for
postoperative CSF leaks and headaches after retrosigmoid approaches (Tables 1 and 2).

The study consisted of 44 patients who underwent a total of 46 operations; one patient had bilat-
eral surgery for bilateral trigeminal neuralgia (TGN), and one patient had repeat surgery at the same site for
recurrent TGN. The study population included 27 females and 17 males. Their mean age was 53.5 years
(range 27-80 years). There were 49 indications for surgery; three cases had dual pathology of TGN and a
CPA epidermoid cyst. Indications for surgery were TGN 18/49 (36.7%), acoustic neuromas 12/49 (24.5%),
posterior fossa meningiomas 9/49 (18.4%), epidermoid cysts 4/49 (8.2%), and other pathology 6/49
(12.2%).
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The reconstruction technique involved obtaining a watertight dural closure and sealing off any visible
mastoid air cells with bone wax (Fig. 1 A and B). An autologous fat graft was then placed over the dural su-
ture line and up against the waxed-off air cells, filling the retrosigmoid cranial defect (Fig. 1 C). The fat graft
was then bolstered with a cranioplasty using a Medpor Titan implant (Stryker Craniomaxillofacial, Kalama-
zoo, M), a titanium mesh plate embedded in a sheet of porous polyethylene (Fig. 1 D). A postoperative mas-
toid pressure dressing was applied for 48 hours and prophylactic lumbar drainage was not used.

Summary:

No patients developed postoperative CSF leaks (0%), pseudomeningoceles (0%), or new-onset post-
operative headaches (0%) with our repair technique. There were no cases of graft site morbidity such as
hematoma or wound infection. Mean duration of postoperative hospital stay was 3.8 days (range 2-10
days). Mean postoperative follow-up was 11.4 months (range 1.2-41.1 months).

Meticulous multi-layer reconstruction at every step of the closure, including dural closure, occlusion
of air sinuses, and cranioplasty, is critical for successful outcomes. In our the repair technique, the fat graft
serves as an excellent natural tissue sealant and accomplishes the following goals: 1) bolster the dural su-
ture line to prevent any CSF leakage through the suture line or any other residual dural openings; 2) oblite-
rate the retrosigmoid craniectomy dead space; and 3) provide a secondary sealant for the waxed-off air
cells. The Medpor Titan cranioplasty applies external pressure to the fat graft, provides cosmetic and struc-
tural reconstruction of the bony defect, and creates a physical barrier to prevent muscle and soft tissue ad-
hesions to the dura which may contribute to postoperative headaches.

Conclusion:
The authors’ preliminary study suggests that our reconstruction technique for retrosigmoid approaches us-

ing an autologous fat graft-assisted Medpor Titan implant cranioplasty prevents postoperative CSF leaks
and postoperative headaches.
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TABLE 1: Postoperative CSF leak incidences and prophylactic techniques in retrosigmoid approach*

Study

CSF Leak

Prophylactic Technique

Millen and Meyer, 1993

9.7% (16/165)

fat, post-op mastoid pressure dressing

Hoffman, 1994

15.7% (37/235)

bw, mus, Gelfoam, fg

Nutik & Korol, 1995

14.1% (22/156)

bw, fat

Fishman et al., 1996

22.0% (20/91)

fat, fas, post-op mastoid pressure dressing, fg

Gormley et al., 1997

14.0% (22/157)

bw, mus, fas, Surgicel, fg

Samii & Matthies, 1997 9.2% (92/1000) bw, mus, fg
Valtonen et al., 1997 14.5% (9/62) bw, fat’
Gal & Bartels, 1999 2.9% (1/35) bw

Tonn et al., 2000

3.2% (16/508)

mus, unspecified bone cement, fg

Brennan et al., 2001

7.9% (12/151)

bw, fas, lumbar drain

Leonetti et al., 2001

7.9% (15/191)

bw, fat, mus, fas, bp, lumbar drain, post-op mastoid pressure
dressing

Bani and Gilsbach, 2002

6.3% (14/224)

mus, bp, collagen sponge

Becker et al., 2003

10.0% (10/100)

bw, fat, mus

Fishman et al., 2004

8.5% (6/71)

bw, fat, fas, fg

Yamakami et al., 2004

4.0% (2/50)

lumbar drain

Cueva and Mastrodimos, 2005

0.0% (0/160)

bw, blood-impregnated microfibrillar collagen hemostat

Galer et al., 2006

3.2% (1/31)

hydroxyapatite cement, titanium mesh, lumbar drain, closed
suction wound drain

Baird et al., 2007

10.0% (13/130)

bw, hydroxyapatite cement

18.7% (28/150)

bw, fat, mus, fg

Ludemann et al., 2008

5.7% (16/283)

mus, fg

2.2% (3/137)

fat, fg

Stieglitz et al., 2010

4.2% (22/519)

fat, mus, polymethylmethacrylate, fg

Arlt et al., 2011

7.3% (3/41)

multilayer dural closure*, mus, polymethylmethacrylate®, fg

10.0% (4/40)

monolayer dural closure', mus, fg

Current study

0.0% (0/46)

bw, fat’, Medpor Titan implant, post-op head wrap pressure
dressing

*Some studies compared multiple prophylactic techniques which are listed here in separate rows under

the study.

bw = bone wax, fat = free fat graft, fat' = fat graft to fill retrosigmoid craniectomy defect, fas = temporalis
fascia or fascia lata graft, mus = temporalis or nuchal muscle graft, bp = bone pate, fg = fibrin glue
qtMultilayer dural closure consisted of a subdural closure with TissuFleece and Spongostan, dural sutures,

and an epidural closure with Tachosil

Spolymethylmethacrylate used in five cases only
Monolayer dural closure consisted of dural sutures and an epidural closure with Tachosil
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New Onset

Pre- Post- Post- Length of
Operative Operative Operative Follow-up
Study Headache Headache Headache (months) Prophylactic Technique
Schesse 67.3% Mean 60 craniectomy with no cranioplasty
letal., (37/55)
1993
5.3% (1/19) Mean 60 craniotomy with bone flap replacement
Harner 9.1% 24 none
et al., (19/209)
1993
Pedrosa 72.6% Range 8 — IAC bone dust suctioning
et al., (98/135) 120
1994
Harner 16.7% (4/24) 3 none
et al.,
1995
4.2% (1/24) 3 PMMA cranioplasty
Soumek 12.5% (7/56) Range 15— none
hetal., 38
1996
0% (0/50) Range 15—  unspecified cranioplasty
38
Catalano 64.3% Range 5-48 none
et al. (18/28)
1996
81.5% Range 5 -48 only cranioplasty
(22/27)
10.3% (3/29) Range 5-48 cranioplasty, IAC bone dust suctioning
Feghali 5.6 % (1/18) 12 split calvarial graft cranioplasty
and
Elowitz,
1998
Wazen 20% (6/30) 43.3% 30% (9/30) Range6-60 none
et al., (13/30)
2000
26.7% (8/30) 43.3% 23.3% (7/30) Range 6 —60 titanium mesh-PMMA cranioplasty
(13/30)
Schaller 40% 3 direct dural closure
and Bau- (52/130)
mann,
2003
0% (0/25) 3 duraplastic closure
94% 3 no bone flap replacement
27% 3 bone flap replacement
Porter et 45.5% 48.5% 24 IAC bone dust removal
al., 2009 (15/33) (16/33)
40.4% 36.5% 24 IAC bone dust removal, fat graft to fill craniotomy de-
(21/52) (19/52) fect
Current 30.4% 13.0% (6/46) 0% (0/46) Mean 10.9 IAC bone dust suctioning, fat graft-assisted Medpor
study (14/46) Titan cranioplasty

*All values reported when possible and applicable. Some studies assessed and compared multiple prophylactic techniques which
are listed here in separate rows under the study. Length of follow-up was reported differently among the studies; therefore, it is
presented here as a specific time whenever possible, then mean, then range if a specific time of follow-up or mean is not reported.
PMMA = polymethylmethacrylic, IAC = internal auditory canal
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Participation Description:

This summer, | worked with Chirag D. Gandhi, M.D. in the department of Neurosurgery. My work
was on a meta-analysis on drug eluting stents vs. bare metal stents in the treatment of extra-cranial verte-
bral artery disease. This project was actually started last year by another medical student who actually
found the papers in question and compiled the data for the initial statistical analysis. This summer, | fin-
ished the statistical analysis and compiled all of the information together as well as did thorough back-
ground research on the topic. Furthermore, after compiling the data together, | was the one who wrote the
full manuscript, including a discussion and conclusion of the topic at hand. Finally, | presented a poster of
the work at the NJMS summer symposium.

Objective:

For many years, vertebral artery stenosis was thought to be an entity of limited clinical significance,
with some authors going so far as to say it was essentially benign. However, it has been shown that out of
the almost 700,000 strokes occurring annually, 20% of these affect the posterior circulation. Furthermore,
somewhere between 9-20% of these cerebrovascular ischemic events occur as a result of vertebral artery
stenosis (VAS). The mortality associated with vertebrobasilar circulation stroke is as high as 30%, and pa-
tients experiencing vertebrobasilar transient ischemic attacks (TIAs) have a 25%-35% risk of stroke within 5
years.

The vertebral artery is the 2" most common area of stenosis after to the carotid bifurcation, with
the stenosis most frequently occurring near the origin (V) and proximal area of the vessel (V4). The etiology
of the stenosis is a result of hemodynamics or occlusion and hypoperfusion of the posterior circulation.
However, more frequently, it is the result of artery-artery embolism, from usually the heart, aorta, or a
proximal vessel such as the subclavian artery.

When vertebral artery stenosis occurs, symptoms include dizziness, syncope, diplopia, hemiparesis,
leg weakness, and possible cerebellar dysfunction. Due to good collateral circulation from the contralateral
artery, treatment is usually only necessary for bilateral stenosis, severe stenosis of the dominant vertebral
artery, or severe ipsilateral stenosis with vertebrobasilar insufficiency. Treatment starts with a regimen of
antiplatelet agents such as aspirin or clopidogrel, or anticoagulant agents such as warfarin. However, when
symptoms are persistent, surgical options need to be explored. To date, the most common open surgical
vascular procedures are endarterectomy, surgical bypass, and carotid-vertebral transposition. While these
procedures have been shown to have good technical success, it is evident that a great deal of experience is
needed to perform these procedures. They have also been associated with considerable postoperative
complications, such as Horner’s syndrome and lymphocele. Furthermore, the mortality associated with
some surgeries has been reported as high as 20%.
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Since the 1980’s, endovascular approaches to VAS have been gaining popularity due to the low rates
of complications as well as high technical success. The two most common forms of endovascular surgery are
angioplasty and stenting. Balloon angioplasty, while maintaining high technical success, can be associated
with poor outcomes due to the angioarchitecture of the vertebral artery, primarily in the ostium. Due to a
high level of elastin and smooth muscle in the tunica media, there is a considerable risk of elastic recoil, ves-
sel dissection, and restenosis.

Endovascular stenting has proved to have excellent immediate results and low periprocedural com-
plications. The two main forms of stents are bare metal (BMS) and drug-eluting (DES) stents. Bare metal
stents (BMS), which are older and more commonly used, have been shown to have high levels of in-stent
restenosis (ISR). ISR rates range from 10-67% and can be attributed stent fracture as well as neointimal hy-
perplasia, which is the thickening of the tunica intima of the blood vessel due to a surgical procedure or in-
jury. This is due to the aforementioned anatomical features of the vertebral artery, as well as the tortuous
nature of the ostium and V1 segments which places great mechanical strain on the stents. These complica-
tions with BMS lead to high rates of target vessel revascularization (TVR), which is defined by a repeat in-
tervention of the target vessel driven by recurrent clinical symptoms with a >70% stenosis.

To combat these complications, drug eluting stents (DES), coated with a variety of substances such
as sirolimus and paclitaxel have been used with increased efficacy in the coronary arteries. The immunosup-
pressant and immunomodulatory drugs released by the stents reduce the risk of ISR by limiting macrophage
accumulation and smooth muscle cell proliferation around the stent. However, there has not been exten-
sive research done comparing BMS and DES stents in the clinical treatment of VAS. Therefore, this meta-
analysis was undertaken to compare BMS and DES stents in terms of clinical success, technical success, mor-
tality, perioperative complications, recurrent symptoms, and target vessel revascularization.

Methods:

A Medline search was performed using the terms "stents," "drug-eluting stents," "atherosclerosis,"
"vertebral artery," and "vertebrobasilar insufficiency". The criteria included that the studies all presented a
large series of cases, were published within the last 5-7 years, looked specifically at BMS & DES, and were
testing for similar outcome measures of interest. Five studies met the criteria for a comparative meta-
analysis. The bare metal stents were either made of cobalt chromium or stainless steel, while the drug elut-
ing stents were either coated with sirolimus or paclitaxel.

The technical and clinical success, periprocedural complications, target vessel revascularization
(TVR), rates of restenosis and recurrent symptoms and overall survival were compared between the BMS
and DES groups. Technical success was defined by resolving stenosis to between 20-30%, while clinical suc-
cess was defined by technical success as well as a resolution of symptoms. Finally, the recurrent symptoms
we were looking for included transient ischemic attacks (TIA), stroke, or vertebrobasilar insufficiency (VBI).
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Summary:

The mean pretreatment stenosis was 83.814.2% in the DES group (n = 156) and 80.12+2.7% in the
BMS group (n = 148), which was not significant. The rates of technical success, clinical success and peripro-
cedural complications were 98.78%, 95.77% and 1.94% for the DES group vs. 100%, 97.96% and 2.96% for
the BMS group. However, there was significant difference in the technical success (OR = 1.528, p = 0.622),
clinical success (OR = 1.917, p = 0.274) and periprocedural complications (OR = 0.741, p = 0.614) between
the two cohorts. There was no periprocedural mortality, stroke or TIA. The mean clinical and radiological
follow-up times were 19.1+6.9 and 14.23+1.5 months respectively, for the DES arm and 26+7.6 and
20.5+3.3 months, respectively, for the BMS group. When compared with the DES group, the BMS group had
a significantly higher rate of recurrent symptoms (2.76% vs. 11.26%; OR = 3.319, p = 0.011) and TVR (4.83%
vs. 19.21%; OR = 4.099, p = 0.001). There was no significant difference between overall survival (OR = 0.655,
p = 0.32). A 0.388 odds ratio of no-restenosis in the BMS to DES arms (p = 0.001) indicated a significantly
higher restenosis rate in the BMS group relative to the DES group (33.57% vs. 15.49%, respectively).

Thus, the DES group was significantly different from the BMS group in terms of restenosis rates, re-
current symptoms, and TVR rate.

Conclusion:

Vertebral artery stenosis (VAS) is a medical occurrence that is still not fully understood. Despite the
fact that it accounts for up to 20% of posterior circulation ischemia, the natural history and prognosis of
vertebral artery disease has not been as extensively delineated as it has with carotid artery disease. Fur-
thermore, it has been reported as hard to diagnose, since the most common symptoms, syncope and dizzi-
ness, can be associated with a myriad of etiologies.

VAS has been found to occur to patients who have risk factors for atherosclerosis, such as diabetes, hyper-
tension, hyperlipidemia, and smoking. To date, the usual sequence of treatment is to first start the patient
on antiplatelet agents such as aspirin and clopidogrel, or anticoagulant agents such as warfarin. However,
when symptoms are persistent, surgical options are then considered, such as endarterectomy and carotid
artery transposition. These open surgical techniques require considerable technical skill, and a study by
Ausman and colleagues reported mortality and morbidity rates up to 8.4% and 13.3% respectively.

Endovascular surgery is seen as an alluring alternative, as the rates of mortality and morbidity have
been reportedly low as 1.5% and 3.3% respectively. Bare metal stents have been used with great technical
and clinical success since first reported by Storey and colleagues in 199. However, they have also been asso-
ciated with high rates of in-stent restenosis on follow up, ranging from 10-67%. In a study by Werner and
colleagues, the 2 main reasons for restenosis were stent fracture, with a rate of 32.1%, as well as intimal
hyperplasia, which occurred at a rate of 20.7%. It has been theorized that the anatomical nature of the ver-
tebral artery ostium, which contains larger relative amounts of smooth muscle and elastin, leads to higher
recoil and increases the mechanical stress on stents. The tortuous nature and continuous mobility of the
subclavian-vertebral artery junction may also promote in-stent restenosis due to stent fracture caused by
mechanical stress. Finally, longer lesion lengths are also associated with higher ISR rates. A study by Stay-
man and colleagues reported lesions of less than 5 mm, between 5-10 mm, and greater than 10 mm to
have ISR rates of 21%, 29%, and 50% respectively.
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In order to combat the high ISR rates associated with BMS, drug eluting stents coated with anti-proliferative
agents such as pacliataxel and sirolimus have been engineered to mitigate the macrophage accumulation and
smooth muscle cell proliferation which leads to ISR. No significant difference was found in aspects such as
peri-procedural mortality, stroke, and TIA. Furthermore, there was no significant difference in technical suc-
cess and clinical success. However, there was a significant difference between BMS and DES in terms of re-
current symptoms, restenosis, and target vessel revascularization (TVR). The BMS group had 3 times a higher
rate of recurrent symptoms, twice the rate of restenosis, as well as a four times higher rate of TVR. This may
be clinically significant; while DES has been used to great efficacy in coronary arteries, this implies that it may
also be preferred to BMS in treatment of extra-cranial vertebral artery stenosis. However, one of the compli-
cations is that DES use in the coronary arteries has been associated with clot formation, often resulting in
thrombosis at the stent site, which necessitates patients to stay on clopidogrel for up to a year. Thus, more
long-term research is necessary to accurately gauge the use of DES in the vertebrobasilar system.
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PROJECT TITLE:  SKULL BASE RECONSTRUCTION AFTER FAR LATERAL TRANSCONDYLAR
APPROACHES USING AUTOLOGOUS FAT-ASSISTED MEDPOR TITAN
CRANIOPLASTY: SURGICAL TECHNIQUE AND NUANCES

MENTOR: JAMES K. LIU, MD, FAANS

DEPARTMENT: NEUROLOGICAL SURGERY

Participation Description:

I, Rohit K. Reddy, participated in the collection of data and subsequent analysis through retrospective
chart review of all 12 patients who had received the reconstruction technique described in this study, as well
as literature reviews for the incidence of CSF leaks after using prophylactic surgical techniques in far lateral
transcondylar approaches.

Objective:

We describe a novel multilayer repair technique using an autologous fat graft-assisted Medpor Titan
implant cranioplasty following the far lateral transcondylar approach as a way to prevent post-operative CSF
leaks. We describe our surgical nuances and report our incidence of postoperative CSF leak and postopera-
tive headaches.

Methods:

Between September 2009 and June 2013, 12 patients underwent far lateral craniotomy and multi-
layer cranioplasty with the Medpor Titan implant at the University Hospital in Newark, New Jersey. With IRB
approval, a retrospective chart review was conducted, revealing a total of 13 procedures performed during
this time period; one patient was diagnosed with bilateral neurenteric cysts. Factors examined included post-
operative CSF leak (incisional, rhinorrhea, otorrhea), postoperative headache, and length to follow-up (Table
1). Study findings were compared to prophylactic techniques for postoperative CSF leaks found in the litera-
ture after far lateral approaches (Table 2).

The study population included 3 males and 9 females with a mean age of 34.6 years and a range of 10
-71 years. Patients presented with cerebellopontine angle (CPA) epidermoid cyst 2/13 (15.4 %), CPA schwan-
noma 1/13 (7.7 %), CPA hemangioblastoma 1/13 (7.7 %), cerebellar cyst 1/13 (7.7 %), foramen magnum
meningioma 5/13 (38.5 %), neurenteric cyst 2/13 (15.4 %), and left PICA aneurysm 1/13 (7.7 %).
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At the time of closure, any exposed mastoid air cells were sealed with bone wax. (Figure 1) Primary
watertight closure of the dura was performed using 4-0 Nurolon (Ethicon) sutures, with a dural allograft as
needed. An autologous fat graft was then harvested from the abdomen and placed over the dead space of
the far lateral craniectomy defect. The fat graft was strategically positioned over the dural suture line and up
against the waxed off mastoid air cells and the suture line, with the fat graft placed into the mastoid defect
to firmly seal off the dural incision and mastoid air cells. Additional fat graft was paced over the craniocervi-
cal dura and in the dead space of the cervical musculature. A Medpor Titan cranioplasty (76 mm x 50 mm x
0.85 mm; MTM, Stryker CMF) was performed to bolster the underlying fat graft and to reconstruct the sub-
occipital bony defect. Care was taken not to overpack the fat graft in order to avoid excessive mass effect on
the cerebellum. The implant is secured to the bony edges with titanium screws and meticulous multi-layer
soft tissue wound closure was performed. (Figure 2). Postoperatively, a mastoid pressure dressing was ap-
plied for 48 hours and no lumbar drainage was used.

Figure 1. A: Dural incision of a right-sided far lateral approach. B: Primary watertight dural closure is per-
formed with an allograft dural patch. The mastoid air cells are waxed off. C: An autologous fat graft is placed
into the craniectomy defect over the suture line and cervical dead space. D: Medpor Titan cranioplasty is
used to bolster the fat graft repair.
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Figure 2. A-C: Preoperative MRI (A: T1 post-gadolinium sagittal, B: T1 post-gadolinium axial, C: T2 axial)
demonstrating a ventral foramen magnum meningioma compressing the brainstem. D-F: Postoperative MRI
(A: T1 post-gadolinium fat-suppressed sagittal, B: T1 post-gadolinium fat-suppressed axial, C: T2 FIESTA axial)
showing complete tumor removal via a right far lateral transcondylar approach. The fat graft (asterisk) is
seen filling the dead space of the craniectomy defect and upper cervical musculature.

Summary:

There were no instances of CSF leaks (incisional, rhinorrhea, and otorrhea), pseudomeningoceles,
or meningitis in the immediate and delayed (30-day) postoperative period. There were no cases of postop-
erative headaches at the 3 month and most recent follow-up examination

CSF egress is eliminated through monolayered, watertight dural closure and meticulous waxing of
mastoid air cells. The autologous fat graft provides an excellent natural sealant over the dural closure and
obliterates any anatomic dead space, shrinking to size postoperatively. The Medpor Titan implant possess-
es high tensile strength and a modulus of elasticity comparable to the bony tissue it is intended to replace.
Moreover, it is highly malleable, lacks sharp, penetrating edges, and is osteo and angioconductive. These
properties allow the implant to both buttress the underlying fat graft and serve as a physical barrier be-
tween the dura and subcutaneous tissues to prevent postoperative headaches. The Medpor Titan is also
radio-opaque and MRI-compatible with excellent cosmetic outcome. Additional tissue sealants and postop-
erative lumbar drainage may not be necessary with this technique. Our series demonstrates that skull base
reconstruction using autologous fat graft-assisted Medpor Titan cranioplasty after the far lateral transcon-
dylar approach is an excellent surgical technique for preventing postoperative CSF leaks and headaches.

Conclusion:

Postoperative CSF leaks and postoperative headaches were successfully prevented through our de-
scribed repair technique using an autologous fat graft-assisted Medpor Titan reconstruction after the far
lateral transcondylar approach.
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Table 2: Summary of relevant studies on prophylactic techniques to prevent CSF leak after far lateral ap-

proaches
Authors & Year Procedures with CSF leak Site of Leak Prophylactic Technique
(%)

Xiao et al., 2013 0/11 (0.0) N/A fat graft* + vascularized muscle pedicle_with
fascia

Nanda et al., 2011 0/3 (0.0) N/A fat graft, muscle graft , or fascia as dural patch
graft + bone wax + fascfibrin glue

Wang et al., 2011 2/18 (11.1) incisional unspecified dural patch graft

Kumar et al., 2009 0/4 (0.0) N/A lumbar drainage

Menezes 2008 0/25 (0.0) N/A fat graft + bone wax

Cueva et al., 2005 1/10 (10.0) rhinorrhea, incisional | fat graft* + bone wax + fascia + post-op mas-
toid pressure dressing

Day 2004 0/2 (0.0) N/A temporalis muscle_graft pack + fibrin glue_+
gelatin sponge to trap bone dust

D' Ambrosio et al., 3/20 (15.0) Incisional fat graft® + lumbar drainage

2004

Nanda et al., 2002 0/10 (0.0) N/A Unspecifiednone

Baneriji et al., 1999 3/7 (42.9) fat graft + fascia + lumbar drainage_+ bone
graft

Salas et al., 1999 7/69 (10.1) Incisional fat graft* + bone wax + fascia + fibrin glue +
lumbar drainage

Babu et al., 1994 4/22 (18.2)° incisional fat graft + fascia + fibrin glue + lumbar drain-
age

Kratimenos et al., 1993 0/15 (0.0) N/A

current study 0/13 (0.0) N/A fat graft* + bone wax + Medpor Titan + post-op
mastoid pressure dressing

*Fat graft used to fill defect/cavity; ®includes both CSF leak and pseudomeningocele; ®used in four patient
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Table 1: Characteristics of patients who underwent autologous fat-assisted Medpor Titan cranioplasty after far lateral
transcondylar resection of craniovertebral lesions*

Variable Value (%)

no. of cases 13
no. of patients 12
mean age (yrs) 346174
sex (M/F) 3/9
tumor location

CPA 4 (30.8)

FM 5(38.5)

Cerebellum 1(7.7)

Neurenteric 2 (15.4)

PICA 1(7.7)
far lateral approach

hemilaminectomy 11 (84.6)

condylar resection 10 (76.9)

fibrin glue 5 (38.5)
mean follow-up (months) 13.0+£9.0
complications

incisional CSF leak 0 (0.0)

CSF rhinorrhea 0 (0.0)

CSF otorrhea 0 (0.0)

pseudomeningocele 0 (0.0)

meningitis 0 (0.0)
headache

preoperative headache 7 (53.8)

postoperative headache 0 (0.0)
*Values indicate number of cases unless specified. Means are presented with
SD. Abbreviations: CPA = cerebellopontine angle; FM = foramen magnum;
PICA = posterior inferior cerebellar artery
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PROJECT TITLE:  EFFECT OF LOCAL VANADIUM TREATMENT ON FRACTURE HEALING IN
THE ELDERLY RAT

MENTOR: SHELDON LIN, MD, ASSOCIATE PROFESSOR

DEPARTMENT: ORTHOPAEDICS

Participation Description:

When | started working in the lab in March of this year, my first role was to generate a sufficient quantity of
diabetic-prone and diabetic-resistant BB Wistar rats for a variety of projects we have in the works by breeding
existing rats belonging to our lab’s BB Wistar breeding colony. Gestation is approximately 30 days. | weaned
the pups at 24 days of age. Around 60-70 days of age, | began monitoring the blood glucose levels of the
young diabetic-prone rats twice weekly, as approximately one-third of BB Wistar diabetic-prone rats sponta-
neously become diabetic (blood glucose > 150 mg/dL) around 75 days of age. | separated out any rats that
became diabetic and maintained them in a loosely controlled diabetic state, as required for the project, by
continuing to monitor blood glucose twice weekly and treating any rats with a blood glucose level above 450
mg/dL with a subcutaneous implant consisting of 86% palmitic acid and 14% bovine insulin. The implant
slowly releases insulin at a rate of ~2 U/24 hour for >40 days. The animals required for this particular project
needed to be diabetic-resistant BB Wistar rats aged 190-195 days. The surgery involved a parapatellar ap-
proach for an injection of either saline or vanadyl acetelyacetonate into the femoral canal. Part of my role
this summer was to perform some of these surgeries. Because the project requires that the femurs be har-
vested four weeks post surgery, | have not yet been able to analyze and collect data on the rats on which |
myself performed surgery. Therefore, the data presented in my abstract were generated prior to the begin-
ning of my tenure in this lab. This is one of multiple ongoing projects in this lab that | am currently involved in
and plan on seeing through to completion.

Objective:

Local intramedullary delivery of insulin has been shown by Paglia et al. (2012) to stimulate bone regeneration
and shorten fracture healing time in the non-diabetic Wistar rat. However, insulin can cause hypoglycemia
when it is not administered in a slow-release form. Furthermore, as a protein, insulin is not compatible with
many slow-release drug formulations and it cannot be stored at room temperature. As an alternative treat-
ment option, vanadyl acetylacetonate (VAC), an organic vanadium salt, has been identified as an insulin-
mimetic mineral that is compatible with slow-release formulations.

Facchini et al. (2006) showed that oral vanadium administration increases bone formation rate, osteoid vol-
ume, and osteoid surface area in both diabetic and non-diabetic female Wistar rats aged 9-12 months. Corti-
zo et al. (1995) showed in an in vitro model using osteoblast-like cells that vanadium exerted biphasic effects:
a low concentration of vanadium stimulated osteoblast proliferation and differentiation, but a high concen-
tration inhibited these effects. The purpose of the present study was to examine the effects of a 1.5 mg/kg
dose of local vanadium on bone healing in an elderly rat femoral fracture model.
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Methods:

7 male diabetic-resistant BB Wistar rats aged 190-195 days were randomly assigned to evaluate outcome pa-
rameters for VAC-treated compared to saline control rats. To prepare the VAC, glass vials were first placed in
an autoclave and sterilized for two hours in a dry cycle. The 1.5 mg/kg VAC solution was prepared with ster-
ile water. 1 cc sterile syringes were loaded with either the VAC solution or saline.

General anesthesia was administered by intraperitoneal injection of ketamine (60 mg/kg) and xylazine (8 mg/
kg), the right leg of each rat was shaved, and the incision site was cleansed with Betadine. A 1 cm medial,
parapatellar skin incision was made over the patella. The patella was dislocated laterally and the intercondy-
lar notch of the distal femur was exposed. An entry hole was made with an 18 gauge needle and the femur
was reamed with the same needle. After irrigation, 0.1 ml of either saline or 1.5 mg/kg VAC solution was in-
jected into the intramedullary canal of the right femur using a 1 cc sterile syringe. The wound was closed
with 4-0 vicryl resorbable suture and topical antibiotic was applied to the incision site. A closed, midshaft
fracture was then created using a three-point bending fracture instrument (BBC Specialty Automotive, Linden
NJ) and confirmed with X-rays immediately post-fracture.

Four weeks following surgery, the rats were euthanized and their femora were resected. The femora were
prepared and mechanically tested to failure at a rate of 2°/s of torsion. The maximum torque to failure, max-
imum torsional rigidity, shear modulus, and maximum shear stress were determined using standard equa-
tions.

Summary:

The average maximum torque to failure (Nmm) for 1.5 mg/kg VAC treated femora at four weeks post fracture
was significantly greater than that of the saline control femora (p < 0.05), signifying greater bone strength
(Table 1).

Conclusion:

These preliminary data from this ongoing project support the concept introduced by Cortizo et al. (1995) that
low dose VAC is effective stimulating bone growth. The fact that a significant increase in a bone strength pa-
rameter, average maximum torque to failure, with VAC treatment was seen even with small experimental
groups suggests that local VAC treatment could help to improve fracture healing in the elderly population.
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Figures:
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Table 1. Mechanical testing data for elderly rat femora treated with 1.5 mg/kg VAC or saline at four
weeks post fracture. The data represent average values + standard deviation. * Represents values
statistically higher than saline control, p < 0.05. Student t-test between two groups.
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Objective

Universal stress proteins comprehensively include an overwhelming variety of proteins synthesized by bacte-
ria, archea, fungi, flies, and certain plants. Universal stress proteins (Usp) are generally induced in response
to exogenous stressors, such as starvation for carbon, nitrogen phosphate, or amino acids, exposure to ex-
treme temperatures or antibiotics, and entering stationary growth phase. Escherichia coli has six different
usp genes: uspA, uspC, uspD, uspE, uspF, and uspG. Each family of the usp genes is believed to be unique in
its role to regulate some biochemical process within the cell though the exact function of the proteins has
not been determined. The induction of uspA in E. coli occurs immediately after nutrient depletion that caus-
es growth inhibition. In other words, uspA is induced as a result of starvation as the cells enter stationary
phase. The transition from exponential growth to stationary phase significantly increases viability of cells
when exposed to stressful conditions, such as oxidant, heat, and antibiotics. It is observed that a strain de-
void of the uspA gene die prematurely in stasis. Thus we suspect that a uspA mutant might exhibit sensitivity
to antibiotics when compared to its isogenic wild-type parental strain. Our objective is then to assay the rel-
ative viability of a uspA mutant to the wild-type strain when exposed to antibiotics.

Methods

The experiment is performed during stasis. To ensure that the cells are indeed in stationary phase, they are
cultivated in Luria-Bertani (LB) broth and let grown overnight in 37 degree Celsius shaker with 250 rpm shak-
ing. Two flasks containing 10 ml of LBbroth is inoculated with a single colony of uspA mutant and its wild-type
control strain, respectively. The cultures are then incubated overnight. During the 24-hour period, the cells
grow to maturity and divide until the medium is depleted of nutrients and enriched with wastes, thereby
causing the cells to enter the phase of stasis. One ml of culture is then transferred to six different test tubes
into which drugs are added. At the time of drug addition, a control is established by diluting 50 microliters of
culture from each strain tenfold to 10 million-fold and plating them on LB agar. This control, referred to as
time zero, will serve as a baseline against which viability percentages will be determined. Note that no drug is
added to the control.

The drug concentration in the test tubes ranges from fifty times the minimum inhibitory concentration (MIC)
to 1.5625 times MIC, with a differential drug concentration of two-fold between test tubes. The MIC is the
minimum concentration of drug that inhibits growth of a diluted (~ 10> bacteria/ml) culture after an over-
night incubation. After the addition of the drug, the test tubes are placed in the 37 C shaker for two hours.
After this time interval has elapsed, 50 microliters from each test tube is diluted and plated in the same man-
ner as the control. The agar plates are then incubated overnight. The next day the bacterial colonies are
counted and the survival percentage is obtained for each dilution and drug concentration using the time zero
control.
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Summary

We assayed to determine the relative sensitivity of the uspA mutant using the above described methods on
numerous occasions. Conventionally, an accepted difference in phenotypes between two strains should be
no less than tenfold. Our results do not show such marked difference between the two strains. The largest
separation between the two is threefold, which might be within the margin of experimental error. However,
since the data obtained in numerous occasions show that the uspA mutant is at least twice as sensitive to
antibiotics when compared to the isogenic wild-type, a small difference may indeed exist between the two
strains.

Conclusion

As demonstrated before, a uspA mutant survives poorly in stationary phase. This defect prompted us to sus-
pect that the mutant might prove to be relatively sensitive to antibiotics during stasis. An experiment was
design to explore our suspicion. The data reveals a very small difference between the wild-type strain and
the uspA mutant using this particular approach. We cannot conclude, without reserve, that there is or there
is not a solid difference between the two stains since the assay we used turn to have a two-fold error range.
Consequently our findings are inconclusive. We look to reengineer our experiment and approach it from a
different perspective.

Figure 1.
Killing of uspA and its parental (BW wt) with
ciprofloxacin in LB for two hours
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In figure one, the x-axis is calibrated with factors of the minimum inhibitory concentration and the y-axis rep-
resents the percent survival of the two strains. The killing is done with ciprofloxacin, a fluoroquinolone that
interferes with DNA synthesis. During the stationary phase, the bacteria lack the nutrients to undergo divi-
sion. Therefore there is little to no DNA synthesis during that phase. As a result, the graph shows that only
marginal killing was observed even when the concentration of the drug is an impressive 50 times MIC. As the
legend indicates, the diamonds represent the BW wild-type strain and the squares represent the uspA mu-
tant. The largest difference between the two strains occurs at 25 x MIC where the survival of the wild type
strain is roughly 66% and that of the mutant is 19%. This slight difference in viability is consistent in all the

experiments performed.

Figure 2.

Lag phase killing of uspA and its parental (BW wt)
strain with oxolinic acid in LB for two hours.

0 \:Q7<:
©
>
E —e—BW wt
s 10 A
7] —B— uspA
2
1 1 1 1 1 1 1
0 10 20 30 40 50 60

xMlc

In figure 2, the axes are calibrated in the same manner as figure one. The graph represents an experiment
performed during the lag phase of growth. During the lag phase the cells are maturing and adapting to envi-
ronmental conditions and therefore are not yet ready to divide. Similar to stasis, there is little biochemical
activity. The drug of choice for this experiment, oxolinic acid, is a broad spectrum quinolone and works best
when the cells are actively replicating. As expected, there is minimal killing during that phase. We observe
that the two strains show the same degree of viability under same conditions and that the threefold differ-
ence we saw earlier is no longer present. This might be due to the fact the cells are no longer in stasis and
show similar characteristics. This leads us to believe that there is in fact something to explore during stasis

and antibiotic sensitivity of uspA mutant.
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Background and Purpose:

Previous studies have shown that patients with anti-platelet
therapy resistance have a higher rate of thromboembolitic
complications such as stroke and hemorrhage. Others attempted to
increase therapeutic dosages without success. Since 2007, UH has
tested the platelet function of patients undergoing newrovascular
stents (NS). Our data shows for the first time a change of
treatment

nentaway from traditional anti-platelets for those
resistant. The purpose of this study is to compare the impact of
this test in outcomes and management compared to reported
literature.
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Reconstruction After Retrosigmoi& Approaches Using

Autologous Fat-Assisted Medpor Titan Cranioplasty:

Postoperative Headaches and Cerebrospinal Fluid Leaks in 45 cases

Phoebe Y. Ling, BS, Zachary S. Mendelson,
Department of Neurological Surgery, Rutge

Assessment of

BS, Rohit K. Reddy, BS, James K. Liu, MD, FAANS
rs New Jersey Medical School, Newark, New Jersey

Introduction

ative CSF leaks and headache
ncidences for CSF leak

noid approach have

Purpose
onstructios chnique
Titan cranioplasty after retrosigmoid approache
\ Ppostoperative headaches and CSF leaks. We evaluate

Wpatients who have undergone the tec
compare our findings wil
literature.

We present a novel rec

th fat-assisted Medpor
s to minimize
outcomes in all
hnique at our institution, and

th other prophylactic surgical techniques found in

Methods

leak (

incisional, rhinorrhea, otorrhea),
ative headache, length of hospi

1al stay, and length of follow-up,

Fig. 1

RUTGERS

s for postoperative headaches have
ulous dural and bony cranial repair
Of CSF leaks and headaches, and several
differen cal techniqui oposed by others in
the past.

Surgical Technique
A standard retrosigmoid

Craniectomy was performed f;

or cerebellopontine

or Titan implant
nium mesh plate embedded in two layers of
porous polyethylene (D). The implant js readily shaped
surgical scissors to provide adequate coverage of the b,

Medpor Titan is secured to the bone edges with tit
multil,

and contoured with
ony defect. The
anium screws. Standard
reis performed and a mastoid pressure
ely for 48 hours, Postoperative lumbar

ayer soft tissue wound closy
dressing was applied postoperatiy,
drainage was not used

Contact Information

Results

tudy population included 26 fe

males and 1
lateral trigeminal neuralgi

urgery for b

ry at the

same site for recurrent trig

a total of 45 operations. Their me
7-80 years). Indications for surg;
14/45 (31.1%
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). acoustic neuromas 12/45 (26.7%
giomas 9/45 (20.0%
pathology 6/45 (13.3%)

5), epidermoid tumors

There were no postoperative CSF leak

(incision:
otorrhea) (0

). pseudomeningocele (0%), or me
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s. There were no new onsef

t of postopera
patients at the

3-month and most recent follow.

Mean duration of posf
days). Mean of |
41.1 months)

toperative hospital stay wa
ast follow-up with surgeon was

Conclusion
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leaks and postoperative he:
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The Use of Deep Brain Stimulation in Tourette’s Syndrome !

ITGERS

wrette’'s syndrome (TS) is a childhood,
psychiatric disorder characterized by the
1ce of multiple, involuntary motor and vocal tics.
commonly associated with other behavioral
ers including attention deficit hyperactivity
er, obsessive-compulsive disorder, self-injurious
lors, anxiety, and depression. Symptoms typically
ip during the first decade of life and wax and
throughout its course. The developing
shysiology of TS suggests that a dysfunction in
ganglia and cortical-striatal-thalamic-cortical
ry underlies the generation of tics. TS can be
vely managed with psychobehavioral and
acological treatments and most patients
snce a spontaneous improvement in tics in
ood. However, symptoms may persist and cause
impairment in a small subset of patients,

+ available therapies.

such patients, surgical intervention may be
ted. In 1999, deep brain stimulation (DBS) was
ced as a possible treatment option for
ble Tourette’s syndrome. Since then, multiple
ries have been used, including the medial
pallidus, anterior limb of the internal

accumbens (ALIC-NA), and
While stimulation at each of

1s, globus
/nucleus

wmic nucleus. :
irgets has been shown to reduce tic severity,

mal target is yet to be determined.

Materials and Methods

v

Aatstesn

Janine Rotsides, BS and Antonios Mammis, MD

Table 1

e Tk 7Y —— T VOIS o
YBOCS seore: 393 6

Evidence supporting the effectiveness of deep
brain stimulation for Tourette’s syndrome has been
growing in recent years and it may be an appropriate
and beneficial treatment option in some cases. DBS
targeting the medial thalamus, globus pallidus, anterior
limb of the internal capsule/nucleus accumbens, and
- subthalamic nucleus have all shown to improve til
i overs severity. Improvement in other behavioral syg
oS 7 = - s varies among target sites. The medial thaj
s : : i ’ most widely used target, but increasing
supports the use of the globus pallid
well.
| The lack of randomized, controlled

definitive conclusions about the relati
target over another impossible. Furt
comparing one target over another fi
st have produced contradictory results. F
fcton 1 should aim to include larger sample si:
; standardized methods of evaluation, si
y : i ¢ , outcome measures, and follow-up per

Endoscopic versus Microsurgical Rfesection
of Colloid Cysts: A Systematic Review

Ahmed B. Sheikh, BA, Zachary S. Mendelson, BS, James K. Liu, MD, FAANS, Dept. of Neurological Surgery, Neurological Institute of Ne

Data Analysis
StatsDirect (StatsDirect Ltd, Altrincham, UK) was used for meta-analysis, forest plots,
funnel plots, and to make 2x2 contingency tables to calculate Chi-Square and Fisher’s
Exact tests when appropriate. A weighted parameter estimate was compiled from a
pooled incidental discovery rate of colloid cysts that was determined using
Dersimonian and Laird's random-effects model. This model was implemented due to
its assumption that the included studies are a sample of all potential studies, thus
allowing an estimation of between-study variabilty. Publication bias was evaluated
ook eyt e S veicls 3 abenien thmer thet 1 houd 40 oy e through visual inspection of the forest plot and funnel plot. Chi-square and Fisher’s
B e o e whaahe 0t tsts ere e o armined ffereices it of e e,
recurrence, reoperation, mortality, and shunt dependency based upon the surgical
echnique

Endoscopy or Microsurgery?
Is Endoscopy the better surgical approach to Colloid Cysts, or does Microsurgery remai
the Gold Standard?

Introductio

foramen of Monro is obstructed, leading to a build-up of cerebrospinal fluid (CSF) resulting
inacute hydrocephalus or in extreme cases sudden death. Of intracranial tumors, the
incidence of colloid cyst ranges from 0.5-2.0%. Surgical resection is often chosen for large
symptomatic colloid eysts, while small asymptomatic lesions require close observation with
serial MR imaging. Currently, surgical interventions include CSF shunting, aspiration,
microsurgical resection and recently endoscopic removal. There has been increased

popularity in endoscopic approaches for colloid cyst resection because some feel that it is a
less invasive technique than traditional transcortical or transcallosal Age Mean 40.1 years | 40.1 years
Lebitgs sz | 2243
yst Size. | 12.4 mm | 14.68 mm
: incidental Findings 11.22% (random effects)

Materials and Methods adical Resection Ak | s9s% P<0.0001
TR ecurrence 092% 2% P<0.0001
Asystematic review of published lterature on cases of Colloid Cysts was performed.  yoria L% o P
The PubMed database was searched from 1990 to 2013 for “Colloid Cysts”, and = : = il
“Colloid AND cyst AND resection- Artice titles were scanned to identify studies that F———ror g =% E£0.0001 E

T = = ]

seemed to involve Colloid Cyst treatment data. Abstracts were then reviewed,
followed by close inspection of acquired full-text articles. Finally, the
of the retrieved articles were examined for additional studies missed from the
original PubMed search. Institutional review board approval was not necessary since
this study qualified as “nonhuman subject research.”

Selection Criteria and Data Management
All English-language articles detailing Colloid Cysts were included. In addition, studies
were only included if they reported presenting symptoms, diagnosis, treatment,
follow-up, and complication rate. Articles that were excluded were at least one of the
following: nonhuman, radiologic, cadaveric, anatomic, histologic, molecular studies,
and any sources with insufficient or non-extractable data. Full text articles that could
not be obtained were also excluded. The authors also performed an evaluation of
study quality of the case series analyzed using the Quality Assessment Tool for
Quantitative Studies (Effective Public Health Project 2007). The studies that were
assessed in this review were labeled with a “weak” global rating.

Data Extraction

= == —— Conclusi

== = - The microsurgical approach to colloid cysts results in ¢
. decreased rate of recurrence, and fewer reoperations
rate of mortality and shunt dependency is similar bety

S00garts HD, Deca . rotenhuss I, Le Guerinel . Nase &, Jarraa
of colloid cysts of the third ventricle: 3 series of 90 cases. N 1

Two independent observers extracted data and together came to a consensus about
any discrepancies before inclusion into the database. Data extracted from articles s
included demographic data (gender, age), number of incidenta findings, surgical
technique . , endoscopy), extent
of resection (radical, sub-total, partial), recurrence, mortality, shunt dependency, and B
follow-up. Surgical techniques are defined s follows: Radical Resection is the highest

grade of resection that an author will report. It can range from either removal of

complete removal or cyst contents and capsule, or a small amount of cyst remnants i e
left behind. Radical Resection can be determined intra-operatively or
radiographically, based on the information provided in each individual case series,

ewrosurgery 6
esa I, Nadkari TO, Muzumdar OP, Gost A

W Surgs managementof
Neurol $7:295-302; discussion 302-294, 2002 . = £

el 0. o BL. St M, Gatchr, gl Sealanty . Newr
e perienceof  decade. Newomsgary S2.425 533 dnmn sere)
Sachrs . Uionka W, Mool M, Krupa M, Pk Cllod et of
management. Neurol Neurochir Pol 43:251-257, 2009 oy
Wen DA usco 1, Wt 5, Nk P Endoscopic Reection of Colo
erolateral Approach. World Neurosurg, 2012 o
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EFF
ECTS OF PICRORHIZA KURROA (KUTKI) EXTRACT ON PROLIFERATION OF HUMAN COLON CANCER CELL LINES

RUTGERS

New Jersey Medical School

INTRODUCTION

MATERIALS & METHORS

Pcrorhiza Kurpoa Exaracion: .

ol Cutare: W1-29
002 mi of RPMI 164

Trinava Roy'2 | Bishambar Dayal', and Michael A. Lea!

"Rutgers New Jersey Medical School, Newark, NJ.,
2College of Natural Sciences-University of Massachusetts, Ambherst, MA.
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n the Loco longevity signaling
s that decreased expression of
leads to flies
ronger stress
. and vice versa with reduced
expression of Loco. Furthermore, downstream
of Loco in this signaling pathway, we see that
Co expression also leads to
els of phosphorylated
ein. We propose that Rpd3
protein regulates longevity and stress
resistance downstream of Loco. Specifically,
we propose that hyper-phosphorylation of
Rpd3 protein wil result in flies with decreased
life span and stress resistance, and vice versa
with no phosphorylation of Rpd3

Introduction

G-proteins are molecular switches that are requiated

by GTPase-activating proteins and guanine

exchange factors. An RGS protein, is a GTPase-
activating protein, in that it inactivates a G-protein by
hydrolyzing its GTP and rejoining the beta and
gamma subunits to the heterotrimeric G-protein
oco therefore. is a G-protein inactivating protein.

ownregulation of Loco has downstream affects
in Figure 1. We want to focus specifically on the
ic interaction between Loco and Rpd3/HDAC1

Loco ¥
(fat body)
AC - cAMP - PKAT
Raf - MEK - p-ERK |
p-HDAC1Y
-t
Longevity k
SOD activity
Fat content}
bco downregulation increases longevity and

jstance in flies by means of regulating
's downstream in the Loco pathway.

LITERATURE CITED

We hypothesize that regulating
phosphorylation of Rpd3/HDAC1 protein
directly affects stress resistance and

Iong_eyi!y in Drosophila melanogaster;
h h

ly that hyp Pl tion
will result in a decreased life span and
stress resistance in Drosophila
melanogaster and vice versa with no
phosphorylation.

Methods

Polymerase Chain Reaction
Amplified our three different Rpd3 gene insert
ADA. DDD) via PCR to be inserted into our vect
Also used colony PCR to confirm inserted wa

successfully ligated into our vector.

Molecular Subclonin
Three types of subcloning were performed pTOPO-
rpd3WT, pUAST-rpd3ADA, and pTOPO-rpd3DDD.

-
phosphorylation (DDD). and no phosphorylation
(ADA) of Rpd3 protein
Minipreparation
After successful subcloning experiments, we
performed miniprep to extract and purify the plasmid
DNA

B(pe;iment

We are testing if change of the phospho-Rpd3/HDACT
level in Loco/RGS14 signaling pathway affects stress
resistance and lfespan through the target genes of
Rpd3. We are testng this by creating mufated versions
of Rpd3 protein specifcaly at the SDS phosphoryiator

site (mutations® ADA.DDD). We are focusing on e
genetic nteraction between Loco and Rpd3 genes
how regulation of p-Rpd3 levels aff

Results

TTRAQ SCREENING OF LOCO AND RPD3 GENES

ITRAQ Screening
Loco = > » pRpd3l

1100 2 3 2 p.RRA3;

SEDEGEG 427
SOEEGEG 429
hs-HDAC! 417 EEEFSOSEEEGEG 420

DECREASED PHOSPHORYLATION OF RPD3
RESULTS IN HIGHER OXIDATIVE STRESS
RESISTANCE

A Ogmeases

-
Figure 3.A. Preiminary studies s
‘expression of Rpd3 resulted in fles
resistance to oxidative s

REDUCED EXPRESSION OF RPD3 RESULTS IN
LONGER LIFESPAN

Decreased expression of Rpd3 resutted in

stress resistance in Drosophila
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Figure 3.8. fespan, whereas
fects lifespan and Bees rvival rateflonger ffespar
(epbiihes to decrease fespan
oco

Results

PTOPO-RIINT SUBCLONING




RUTGERS

A ecine sourch

ascuiarasion (TVR), rates of

A Meta-Analysis of Drug Eluting Stents vs Bare Metal Stents for Treatment of Extracranial Vertebr:
Vikas Gupta, MD ,Nakul Sheth, BA, Ritam Ghosh, BA, Shariyah Gordon, Wenzhuan He, MD, Stephen F Modica, MLS,Charles J. Prestigiacomo, MD and Ct

of
Introduction

enebal arey  and “vertooroone

perrosedural compca
restenosisand ecurent sy

and Dentistry of New Jersey, Newark New Jersey, USA.
ISR,

gical Surgery, ity of
Anatomical Implications for In-Stent Re stenosis

oo madicaly eactory L i it The moan pratreatmant stenosia
) 80,12:2.7% in the BMS group (n
5 Y5 VS i st | There was no significant diference in the
1 0622), cini o 1917,p
cularzaton (TVR) rates compared wih BMS 3 n Oase st
- e rates o technical cal su

were 98.78%, 95.77% and 1.94% for the

for the BMS group.

There

was no periprocedural mortaity, st
The mean

inical and radiological follow-t

‘vertebrobasilar insufficiency” Five studies met bidicn s a0 o o rieenca s e

significantly higher restenosis rate
5.49

s, targt vessal 3.57% vs. 15.49%, respectively)

a5 assescad wih the Q st

heterogenety amon tudes

Perproceds comsicaion

e S

[

models Hetoroganety amang s

a1 BUS groups.
uiatod using he Marte Haenszel method wi
15es was anabzed as weil

analysis was then perormed

Compiled Data from El|

e used and heterogensay betmecy i

*h 8Ub-9roup fed efct model 0 e the

inan compared with e DES roup, i
of ecuron ympioms (3765 22
vs. 19.21 99, p = 0.001). =

n case ofsgni

7193 Traatment with e ()
bl artery ostum (8) ot

stigation is needed to deterrr

Further inve;
5 clg 4

finding:

1 Mukheries D
<162 D and pin
Cardiol 2007.20.409.4 v G- EXtracranial Vierte

2Hatano T, Tsukahara 1.y

= 5 $homs nstnt st Gl adog
a agtagmy Guresen0SS (a1ow) (€) Defory mOnhs afer stont placament
S6hY Gurng ol g 0l 1 stant s sagr ok

9100w 15 at4 motng ey onasmpe

Source: Hatano e,

Xpandable DES tregtme

Stenosis of akoshi
e et 1 Sanosis ofne vertabra) e coani A O 2l Su
o oy 20360 shows e 3.Vajdaz. M“B‘Se‘:rskwéugswge,y 201y %‘53'35‘
ke ™S Shows no oame origin usin vSki E, Gut 4

kot Mot USin9 Short drug el eors o 2 Treatme
25 2 WoteAnatyis o = = A eororadiol 2009,30: 16531 gae "2V Stents: In

e e el 2 Qe s v VoA Yoo 3.0 g s
Deteroganany, 1onco™ efoct modsls were - " X and random tenosis. J B Vs. Bare
S0 v e o ning: does stan; iy K.t 3. Restey

a K @ a differanc,
atherosclar Ynaeve C. Ry ce
g rerol disease moiyirc AT Endovase,
7 Akine P el stents. o veebral an

er ouroime

i hign or Cw, Pajee Neurointen, Sum

Invasivg CorallentS: Bare of cos i, Stenting of
8.Quresn ) 10! 2008:20:14.50° % A single-cen
ey |

win o AL Kimani g 2

R e e P oty y,,
cinical !

Endoscopic Transsphenoidal Surgery of Rathke’s Cleft Cys

RUTGERS

New Jersey Medical Schoo

Departments of *NeurologicalSurgery, "Otolaryngology — Head.

ABSTRACT

I2achary S. Mendelson, BS; *Qasim Husain, MD; *Vivek V. Kanumuri,

& Neck Surgery, *Center for Skull Base and Pitutary Surgery, Neurologica nsttute of New Jersey,
Rutgers University, New Jersey Medical School, Newark, New Jersey

- Retrospective Chart Review

skull base cases of the senior authors were

Rathke pouch.

symptoms and may require surgial treatment. In th last decad, endoscopic

Searchedfor dagnoss of Rathke's Cleft yst

. presenting symptoms included headache (82%), visualdisturbances (55%), and endocrne
Tranagement of pititary and paraselar tumors. Nevertheles, pastoperative nianitny urgical treatment, — ‘
ot v
ranssphenoidal surgery. The purpose of this study was to review the outcomes POt veniralcyst wal. Postoperative transient DI was seen i 1 patient. Post

the p

- Anon-aggressiv strategy via endoscopic transsphenoidal surgeryis asafe and
effective approach fo surgcal treatment of RCC with  ow rate of
postoperative endocrinogthy.

BACKGROUND
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Characterstics.

surgerys

warranted in symptomatic cases. Typicaly,cyst decompression through a

microsurgical transsphencidal approach with efther partia o gross total
performed 1342 A

in the last

decade with favorable resuls
+ Amajor concern with RCC s the iskof recurrence postoperativey. There is an
of recurrence
Suggested certain histological features may predictrecurence” Partal
the cystwall
esto

similar effcacy, although the
achieving this resection have been less well studied

OBJECTIVES

(sTR).

* Weigh the morbidty of 3 GTR vs. STR via EETA
Attempt to elucidate when the high isk of morbidity of a single GTR i
appropriate.

+ Determine f multple STRS may be a better intervention option than a single
GTR with respect to recurrence rate and iskof endocrinologic dysfunction

This 49 year old male patient presented with complaints of

Endocrinologic Results With Less Aggressive Resection

Peter F. Svider, MD; 123 Jean Anderson Eloy, MD, FACS; 123 James K. Liu, MD, FAANS
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enhancement on MAI,or the usage of fat graft were not shown
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Approach using Autologous Fat- assisted Medpor

Titan Cranioplasty: Surgical Technique and Nuances
Rohit K. Reddy, BS, Zachary S. Mendelson, BS, Phoebe Y. Ling, BS, James K. Liu, MD, FAANS

Department of Neurological Surgery, Rutgers University - New Jersey Medical School, Newark, :u e
Center for Skull Base and Pituitary Surgery, Neurological Institute of New Jersey, Rutgers University — New Jersey Medical

Surgical Technique _
The patient cohort (Table 1) i

ted at the
d with hemilaminectomy (11 cases) and condylar resection (10 ¢

fateral was perfor
I ealed with bone wax. Primary

sed mastoid air cells were
ormed using 4-0 Nurolon (Ethicon)
rformed after dural closure to
then harvested from the
t. The fat graft was strat

id

ir cells. Additional fat g

rvical dura and in the dead space of the cervical musc

A standard far lateral approach was used for tumor resection in all patients, Lesions were accessed
through a suboccipital craniectomy to the foramen magnum and the craniovertebral junction, which

uct the suboccipital bony defect. Care was_taken not to overpack the fat g

cton the cerebellum. The implant is secured to the bony ed
ulti-layer soft tissue w
was applied for 48 hours and no lumbar drainage was used

Fig. 1

nts underwent an
anioplasty after a far

and Prescription Patterns of Opioid Analgesics

Daniel Funsch Jr. MS-2, Vir Singh MS-1, Seth Lichtenstein MS-2, John Cafaro MS-; 2, Larrisha Love MS-2, Colleen Rivers MD, Steven }
Keller PhD, Roxanne Nagurka BA, Sangeeta Lamba MD, Sandra Scott, MD

UTGERS
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DEFAR TMENT OF EMERGENCY MEDICINE
IEW JERSEY MEDICAL SCHOOL

RUTGERS, THE STATE uN/vERclryoF NEW JERSEY, NEWARK, NEW JERSEY

* Usage of prescription opioid analgesics is a 1oy
‘concemn amongst healthcare providers n the U
* Up 1 61% of Emergency Department (ED) visits inthe US.
painful conditions' and 29% of all pain-related
It in opioid prescriptions’
* Many paticnts with addictions t0ilicit opiate drugs andor
prescription opioid analgesics scek medications from Eds

« Paticnts may develop habits for prescription opioid
| analgesics after exposure from an ED visit

OBJECTIVE
e e sdnliocmion s precipton s o
opiowd analesis inclding speciic opoid, dosag, an
quantity dispensed

Describe the chief complaints and diagnoscs of paticnts
receiving opioid analgesics

* Evaluate substance abuse histories and number of ED visits
of patients receiving opioid analgesics

METHODS

* Retrospectve chart review of opiate analgesic prescription

==

J,,
ey
ey

+ Inital data fo prescnation: 232012, 7202012, X5 2012, 912012
© 9K total visits to University Hospital ED

+ 674 patints qualified for chart review

146 (21.7%) potients received opioid anlgesic drugs

* 74(50.7%) males and 72 (49.3%) females

+ Develop a policy in University

LT A —

[ Iuﬂ reased opioid administration appe: '
repoid o e o 1-10
- P ch\dwmphmhm (
headache, dental problem, orthopec
o

\

+ Dental complaints were noted 1o ha
prescriptions.

TE!

i i
2012 for patients presenting to University Hospital ED. This
sample represented approximately 1% of the fotal days in
2012,

* Medications prescribed include: Dilaudid?, Percocet, Tylenol £3%
Ultracet* Ul

- Med

Morphine
Sl Onycontin (ovscodone), Perocet? (oycodonc aceiaminophen
Sublimaze (fetany, and Ul (ramadol)

lram’, and.

* Evaluate provider prescription and.
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- Usape of precrption opoid analgesic i growing ‘
concen amangs esthare providers n the US

n Pathway

PHRI =
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Department (ED) visits in the US.
itions' and 29% of all pain-related
oid prescriptions®

with addictions 0 ilicit opiate drugs and/or
pioid analgesics seek medications from Eds

e —
g st apoe o e ED
\\

acterize the administration and prescription pattemns of
] s including specific opioid, dosage, and
pensed

* Increased opioid administration appears to be correlated with increased
reported pain (scale of 1-10)

the chief complaints and diagnoses of patients
opioid analgesics

Patients” chief ct prised 7 gorics : abdominal pain,
headache, dental problem, orthopedic injurytrauma, lumbago, joint pain,
other

* Initial data for presentation: 2/3/2012, 7202012, /52012, 9/1,2012

tance abus hisries and mumber of ED visi ] 998 ot visits o Universiy Hospital ED
)\  eiving opoid anlgesc
/ * 674 patients qualified for chart review

* 146 (21.7%) patents reccived opioid analgesic drugs

* Dental complaints were noted to have an increased number of opioid
prescriptions

i / (////// ///’ LONG-TERM GOALS
i — T * 74(50.7%) males and 72 (49.3%) females
i j Ilve. T«a’:\m un!m"d.:ﬁ"“g" rescription * Develop a policy in University Hospital ED to mitigate the abuse of
7 1 e ity Hospital £, This [ Medications administered include: Dilaudid® (hydromorphone), Morphine prescription opioid anal

) ey o e D Th Sulfate, Oxycontin® (oxycodone/acetaminophen),

") in' (oxycodone), Percocet”
w7y
i

Sublimaze * (fer

yl), and Ultram*(tramadol)
i
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* povaluate provider prescription and administation of opioid analgesics,
including by provider type and cducation level

* Medications prescribed include: Dilaudid*, p

ocet,
codeine), Ultracet * (tramadol/acctaminophen), Ultram®,

povicy scetami etaminophen), Ultram*, and
accesspaiens (patets hose [ V100" (ydrocodone cctampmphony Reternces

. Tylenol #3%
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K.t ol The high prealence of pain in emergency medical
) patients had repeat isit involving opioid anagesics within 1 year .

* OF patients with a subs
opioid analgesic, 5 (6,

tance abuse history: 13 (11,69
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Physician-Assisted Suicide: Knowledge, Attitudes, and Behaviors of
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Introduction

Hypothesis Challenges

complications
Endovascular therapy has poten

surgical treatment and s 2 valuat
eck traumatic vascular injury
Tatiana Fech, NERA il Student (Rutgers Universit et
’

’ + Consensus on the optimal mana
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UTGERS Glucono-Delta-Lactone Potentiates Anticoagulant Properties of
New Jersey Medical School Low Molecular Weight Heparin
John A. Prendergass, B.A.; Charles R. Spillert, PhD
Rutgers, The State University of New Jersey
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CHRONIC STRESS INCREASES TISSUE SDF-1 AND
RUTGERS IMPAIRS HEALING AT SITE OF INJURY
Andrew A. Marano, BA, Letitia E. Bible, MD, Walter Alzate, MS, Kannan B. Kolenkode, PhD

New Jersey Medical School David H. Livingston, MD, Ziad C. Sifri, MD, Alicia M. Mohr, MD
Department of Surgery, Rulgers, The State University of New Jersey, Newark, New Jersey

INTRODUCTION
Patonts who o injury SOF-1 ELISA Figure 3: Addition of C$ to LCHS leads o increased SOF 1 concantration
ow (BM) dys A samgle T njared lung tissue at day 7 following injury. (n=4-7/group)
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e/ me prr
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of chronic stress on the SDF-1 axis and determine s eflect o HPC mobily e
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METHODS A
Figure &: Addilon of C$10 LC and LCIHS does notncrease plasma SOF-1

509 (Charles River, Wimingtor
th 12 c t iy 7 following Injury. (n=4-6/grous)

RESULTS
Figure : Addiion of CS to LC and LCIMS leads to increased Lung Injury
Scoro at day 7 following injury. (n=4-6/group)

u 2 (LC)
Aunlatoral lung contu

ronic Stross (CS)
underwent a daily two
0 provoked by repositoning and al

7, aftr 6 daly restraint p

sacrificed on day 7

unclure and serum was collcted. Samples
‘supormatants wore stored at -80 C for Figure 2: Addition of S 1o LC and LCIHS does not cause significant
i iation in plasma SOF-1 at day 7 following injury. (n=4-6/g1oup)
saciifce. They we
roxmately 40mg were cut fron s | LCMS | ACHS/CS
gCl, [CaCl, (GIBCO)
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. Abstract
'Y S : Results
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