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Estrogen Modulation of Pneumonia: An IgA Effect
Abubaker A. Ali, MD; Lawrence N. Diebel, MD; David M. Liberati, MS
Wayne State University

Objective: Laboratory and clinical studies demonstrate a salutary effect of estradiol (E,;) on pneumonia
and other infectious complications following trauma. Secretory immunoglobulin A (SIgA) is a principle
antibody in respiratory and other mucosal secretions. In previous studies we have demonstrated
polyimmunoglobulin receptor (plgR) mediated transport of IgA across intestinal epithelial cells is
upregulated by Toll-Like receptor 4 ligand (TLR-4) and E,. We hypothesized that the protective effect of
E, on the development of pneumonia may be related to modulation of IgA transport into respiratory
secretions. This was studied in an in vitro model.

Methods: Calu-3 respiratory epithelial cell monolayers were established in a two chamber cell culture
system. Calu-3 respiratory epithelial cell monolayers were then treated with either E, or
dihydrotestosterone (DHT) for 3 days. Dimeric IgA was added to the basal chamber of Calu-3 cells and
IgA transcellular transport indexed by recovery of SIgA in the apical chamber media. In separate
experiments, Klebsiella pneumonia (104 CFU/ml) was added to the apical chamber of treated Calu-3
cell monolayers and bacterial passage across Calu-3 cells determined by bacterial recovery from basal
chamber media. Calu-3 cells not treated with E, or DHT served as control.

Results: (mean £ SD, N = 3 for each group)

SlgA transcytosis (ng/ml) Bacterial passage at 240 min.
(CFU/ml)
Calu-3 (no E,/DHT) 29+0.1 0.9 +0.04
Calu-3 + E, (0.1uM) 10.1 £ 0.2* 0.3+0.02$
Calu-3 +E, (1.0uM) 17.2 + 0.4%#
Calu-3 + DHT (0.1uM) 3.1+0.1 1.0+ 0.04
Calu-3 + DHT (1.0uM) 43+0.2

*p<0.001 vs. Calu-3 no E,/DHT and DHT treated groups, #p<0.001 vs. all other groups, $p<0.001 vs. all
other groups. Bacterial passage across Calu-3 cells without SIgA was 1.5 + 0.03 CFU/ml. Exposure of
Calu-3 cells to E, increased SIgA transcellular transport in a dose dependant fashion. E, but not DHT

decreased bacterial passage across Calu-3 respiratory cell monolayers.

Conclusion: The protective effect of E, against the development of pneumonia may be related to
augmented transport of IgA into mucosal secretions.




Core Muscle Size as an Indicator of Increased Thoracic Injury in Trauma Patients
Bedabrata Sarkar, MD
University of Michigan

Research question/objective: In previous studies, we have measured the total volume of
muscle in the chest region and found it to be strongly correlated with a decrease in the
severity of chest injuries in our study subjects. This is likely due to the muscles coupling with
the bony thoracic cage which increases the strength of the whole. Healthy core muscle mass
indicates there is more muscle in all areas of the body. This study sought to determine if the
size and quality of an occupant’s core muscles, specifically the psoas muscle, correlated with
a decreased incidence of injury in the thorax following a traumatic event.

Methods: Our study population was comprised of front seat, outboard occupants involved in
frontal motor vehicle crashes. These occupants benefitted from airbag deployment and were
wearing 3-point lap and shoulder belts. One hundred three (103) of these occupants also
had CT scans at their initial hospital evaluation. Occupants were further classified by thoracic
skeletal and organ injuries. We analyzed the CT scans of these patients using a novel, semi-
automated image processing protocol, measuring each occupant in precise and granular
detail, specifically looking at psoas muscle size at the fourth lumbar vetebra (L4). For
comparison, 2,000 adult trauma patients who had been scanned at our institution were
identified. Despite significant injury mechanisms, a majority of the control population had no
notable torso injuries.

Results: While the psoas area for the control group approached a normal configuration, our
case occupant population had more individuals with a psoas muscle cross section area of
less than 2,000 mm2 (54% vs. 33%). Case occupant skeletal and internal harm distributions
trended toward lower psoas muscle area compared to the control population. Occupants
with lower core muscle size suffered from increased skeletal and internal harm.

Significance of Results: This study used a novel image processing protocol to determine if
the size of an occupant’s core muscle would mitigate thoracic injuries. While previous
research has concentrated on extremity muscle activation, no research groups have focused
on the effects the core muscles of the body may have for occupants involved in trauma.



Mortality Implications of Nucleated Red Blood Cells in Trauma Versus Non-Trauma Patients
Nadia M. Obeid, MD, llan Rubinfeld, MD
Henry Ford Hospital

The presence of nucleated red blood cells (NRBC) in blood has previously been identified as a poor
prognostic indicator. We sought to investigate the incidence of NRBC in our critically ill patients,
specifically comparing trauma versus non-trauma patients, and its relationship to mortality.

We hypothesized that NRBC positive status would have a different predictive value in trauma patients
than in non-trauma patients.

This was a retrospective study reviewing hospital administrative data spanning from 2007 to 2010
regarding all patients admitted to our surgical intensive care unit (SICU) regardless of NRBC status. We
excluded length of stay less than 1 day and patients <18 years of age. We then identified those with
positive NRBC values. We compared mortality rate in the non-trauma and trauma patients with and
without presence of NRBC in peripheral blood. We also analyzed the highest NRBC value in relation to
other acuity markers such as arterial lactic acid and white blood cell (WBC) count. Categorical variables
were analyzed with Chi-square test, and multivariate logistic regression was performed using SPSS
(IBM, New York).

0Of 9,690 admissions in the SICU, 7,511 were non-trauma and 2,179 were trauma patients. Of these,
1,155 non-trauma patients and 208 trauma patients were noted to have positive NRBC values.
Mortality with NRBC positive value in non-trauma and trauma patients was 24.1% and 27.4% with OR
being 8.9 and 7.6, respectively. The differences were not statistically significant. The mortality was
only 3.7% in patients without NRBC in peripheral blood. With NRBC >20 value, OR in non-trauma and
trauma patients was 26 and 16, respectively. There was no statistical difference observed in these two
groups with NRBC positive or NRBC >20 value with respect to mortality (p>0.3). We also found that
NRBC positive, NRBC>20, age>60, elevated lactate, and elevated WBC were independent predictors of
mortality in both trauma and non-trauma patients.

In our surgical ICU, we noted an association between the presence of NRBC and increased mortality. It
served as an independent predictor of mortality in both trauma and non-trauma patients. We
observed no statistical difference in the two groups in relation to mortality. Further prospective studies
with formal acuity adjustment are needed to evaluate NRBC by involving ISS and APACHE score in the
SICU setting.



Prospective Surveillence for Lower Extremity Deep Vein Thrombosis In
Surgical Intensive Care Unit Patients
Nichole Urban, MD, Felicia A. Ivascu, MD
Oakland University William Beaumont School of Medicine

Despite the increased emphasis on prevention of venous thromboembolism (VTE), it remains a
significant cause of morbidity and mortality in the intensive care setting. A retrospective review at our
institution showed the incidence of occult deep venous thrombosis (DVT) in our surgical intensive care
unit to be much higher than previously thought, despite the use of prophylaxis in this population. The
purpose of this study was to prospectively evaluate the prevalence of lower extremity DVT in critically
ill surgical patients to confirm the findings of the retrospective study.

During the period of March 1% to June 30”‘, 2010, duplex ultrasound was used to prospectively screen
all patients admitted to the surgical intensive care unit (SICU) with an anticipated length of stay over
five days. Patients were screened initially on average at day six of their stay in the SICU, followed by
repeat screening examinations at four to six day intervals regardless of initial results. Demographic
data, co-morbidities, acute physiology and chronic health evaluation (APACHE) Il score, admitting
service and diagnosis, VTE risk factors, and type of VTE prophylaxis were also recorded.

There were 196 patients evaluated with an average age was 67.8 years, APACHE Ill score of 62, and an
ICU length of stay of 20.5 days. A 31% prevalence of DVT was found; 14 patients had isolated
intramuscular calf DVT, 14 had posterior tibial or peroneal DVT, and 33 had femoro-popliteal DVT.
Twelve of 61 patients were found to be positive for DVT after an initially normal examination; the
average number of ICU days to development of DVT was 10 days. Age, gender, APACHE Il score,
admitting diagnosis and service were not associated with presence of DVT. The only significant risk
factor for DVT was the type of prophylaxis; patients receiving only sequential compression devices as
prophylaxis had a 45% prevalence of DVT, while patients receiving pharmacologic prophylaxis in
addition to SCDs had a 27% prevalence of DVT. (p =.021) Congestive heart failure (p = .045) renal
failure (p = .019) were significantly associated with femoro-popliteal DVT; patients with sepsis were
also noted to have a relatively high incidence of femoro-popliteal DVT (p = .055).

Deep vein thrombosis remains a significant, potentially life-threatening complication in patients with
extended surgical intensive care unit stays despite aggressive prophylaxis. Prospective duplex
ultrasound surveillance is warranted in these patients, particularly in those with congestive heart
failure, renal failure and/or sepsis given their increased incidence of femoro-popliteal disease.



Posterior Interosseous Artery Pedicle Flap: A Consistent and Durable Method for Soft Tissue
Coverage
Kari Paulson” MD, Mehul Mehta® MD, Elango Edhayan® MD, FACS
'St John Hospital and Medical Center, ’Hand Surgery Associates of Ml

Introduction: Reconstruction of soft tissue defects of the hand requires early coverage to minimize
infection, allow early mobilization, reduce hospital stay and achieve good functional results. Since the
introduction of antebrachial reverse island flaps based on the radial artery by Lu and Wan in 1982, and
based on the ulnar artery by Li in 1984, this kind of flap has been widely used to repair soft tissue
defects of the hand. Its advantages include good texture and skin matching. However, sacrificing the
radial or ulnar artery may impair hand vascularity. Costa et al. first published the posterior
interosseous flap in 1988 after a consistent anastomosis between the posterior interosseous artery
and the anterior interosseous artery on the dorsal side of the wrist had been elucidated in cadaver
studies. This allowed adequate flap coverage without sacrificing one of the main arteries supplying the
hand.

Since 1995, we have applied this type of flap with slight modifications to repair soft tissue defects of all
types in 10 patients with excellent long-term results.

Study Design: This is a retrospective study of 10 patients who underwent hand soft tissue
reconstruction using posterior interosseous artery pedicle flaps. Operative technique was performed
similar to that described in the literature with slight individual modifications elaborated in the
methods. Pre-operative ultrasound was used if indicated. Demographic data such as age, gender, size
of pedicle, use of a bone or tendon graft, and method of closure of the donor site were obtained from
the medical records. Patients were seen in subsequent examinations and the long-term function,
sensation, strength and appearance of the hands were documented. The patient’s perceptions of the
operative experience, post-operative course and their individual opinions regarding appearance of the
flap and function of the hand were aquired in follow-up interviews.

Results: Of this series of 10 patients, there were no cases of flap necrosis. Overall, patients
experienced uncomplicated recovery with relatively quick return to function with intensive hand
therapy. Few cases underwent post-operative modification such as defatting. The sensation of the
flaps with nerve repair was recovered by the second year postoperatively. No tendon release was
required in all tendon graft cases. The bone graft healed by postoperative month 3 in all cases. There
was no adverse influence on the function of the hand or forearm from patients’ perspectives.

Conclusion: Since little is published about the posterior interosseous artery pedicle flap, this series
serves as a reminder that this is a viable option and a useful tool for difficult closures of injured hands.



A Comparison of Short-term Outcomes After Robotic and Laparoscopic Colon and Rectal Surgery
Casillas MA Jr., Lampman R, Cleary RK
Saint Joseph Mercy Health System, Ann Arbor

Purpose: In recent years, robotic assisted laparoscopic (RAL) surgery has been proposed as an
alternative to conventional laparoscopic surgery (LS) for colorectal procedures. The purpose of this
study was to analyze prospective data collected on the first 60 colon and rectal robotic procedures
performed by a single surgeon on a dedicated Colon and Rectal Surgery service.

Methods: Observational retrospective research based on a prospectively collected robotic-assisted and
laparoscopic colorectal database from October 2009 to October 2010 was queried. De-identified
demographic, intraoperative and postoperative data were collected and analyzed.

Results: 60 consecutive robotic-assisted and 28 laparoscopic colorectal procedures were analyzed. In
the RAL group, 28 were female, 32 were male; mean age was 59 years. The average BMI was 26.5. The
American Society of Anesthesiologists’ (ASA) class distribution was 45 (75%) ASA |l patients and
15(25%) ASA |lI patients. Mean operative time was 193 minutes. The average length of incision was 5.7
cm. Intraoperative estimated blood loss (EBL) was 78ml. There was one conversion to open. The major
complication rate was 6.7 percent with no anastomotic leaks and one surgical site infection (SSl). The
average hospital length of stay was 4.5 days. In comparison, the LS group had 13 female and 15 male
patients. The mean age was 59 years with an average BMI of 26.7. The ASA class distribution was 17
(61%) ASA Il patients and 11 (39%) ASA IlI patients. The mean operative time was 161 minutes, and the
average incision length was 7.3cm. The average EBL was 116ml. There were five conversions to open,
and the major complication rate was 14% with one anastomotic leak and two SSls. The average
hospital length of stay average was 8 days.

Conclusions: Short-term out comes for robotic colorectal surgery for benign and malignant disease are
comparable to laparoscopic surgery. Importantly, robotic surgery is safe. While operating time may be
longer for robotic surgery, blood loss was less and fewer number of SSI occurred. Further studies in
regards to long-term outcomes should be investigated in future randomized clinical trials.



Development of an Artificial Placenta: 24 Hour Veno-Venous Extracorporeal Life Support in
Premature Lambs
Gray BW, Mychaliska GB
University of Michigan

An extracorporeal artificial placenta would change the paradigm of treating extremely
premature infants who suffer substantial mortality and morbidity. We hypothesized that a
veno-venous extracorporeal life support (VV-ECLS) artificial placenta would maintain fetal
circulation, hemodynamic stability, and provide adequate gas exchange for 24 hours. A
near-term neonatal lamb model (130 days; term=145 days) was used (n=9). Two small
hysterotomies were performed to expose the fetal neck and abdomen. The right jugular
vein and umbilical vein were cannulated with 10-12Fr cannulas, and VV-ECLS was then
initiated. The circuit consisted of a peristaltic roller pump (MC3, Ann Arbor, Ml) and a 0.5m*
hollow fiber oxygenator (Terumo Cardiovascular Systems, Ann Arbor, Ml). Lambs were
maintained on VV-ECLS in the uterus for 4 hours and then transferred to an “amniotic bath”
for up to 24 total hours of support. Five of 9 fetuses survived for 24 hours. Of those that
survived, average mean arterial pressure (aMAP) during the first 4 hours was 69+10mmHg
and 36t8mmHg the remaining 20 hours. aMAP at 24 hours was 28t4mmHg. The mean fetal
heart rate was 22737 at 4 hours and 209423 at 24 hours. Mean VV-ECLS flow was
327+76mL/min and remained stable throughout. Using a gas mixture of 50%0,/3%C0O, and
sweep flow of 1-2L/min, the mean pH was 7.27+0.09, pO, 35+t12mmHg, and pCO,
48+12mmHg. Necropsy revealed a patent ductus arteriosus in all cases, and there was no
gross intracranial hemorrhage. Complications in the failed attempts included technically
difficult cannulation, multi-system organ failure, and sepsis. The VV-ECLS artificial placenta
maintained fetal circulation and hemodynamic stability and provided adequate gas exchange
for 24 hours. Future studies will enhance stability and address the factors necessary for
long-term support.



Laparoscopic Colectomy Significantly Decreases Length of Stay When Compared to Open Operation
Amalia Stefanou, MD, Ilan Rubinfeld, MD
Henry Ford Hospital

Purpose: It is widely accepted that laparoscopic colon resection results in a shorter length of stay for
patients. Yet this has never been analyzed with intent to acuity adjust the patient population. The
existing literature tends not to adjust for biases in patient selection that could provide an alternative
explanation for length of stay. The goal of our study is to evaluate National Surgical Quality
Improvement Program (NSQIP) data to investigate if this is a valid assumption, and how mode of
operation affects length of stay.

Methods: Using four years of NSQIP public use files (PUF 2005-8), we used CPT coding to select all
colectomies and further label the laparoscopic procedures. Patients were labeled as to being outside
the 75 percentile of surgical length of stay (SLOS). Logistic regression analysis was used to predict this
outlier status. We also utilized linear regression predicting SLOS directly. Acuity adjustment was done
using most popular variables from multiple NSQIP annual reports. This work was done under the
approval of our institutional review board and the data use agreement of the American college of
surgeons. Data was analyzed in SPSS (SPSS, Chicago, IL).

Results: A total of 45645 colectomies were reviewed, of which 12455 were laparoscopic. The 75
percentile for SLOS was 11 days. This implied 9249 (27.9%) of the open colectomies were outliers,
while only 1152 (9.2%) of laparoscopic colectomies were outliers (p<.001). When optimizing a simple
linear regression to predict SLOS, using common acuity adjustors (i.e. age, functional status, ASA,
wound category, age, various occurrences, etc.), the variable marking open procedures consistently
had a coefficient of 1.8, implying open procedures increased SLOS by 1.8 days, with a p<.001. Utilizing
logistic regression to predict outlier status, open colectomies were associated with an odds ratio of
2.27 for outlier status, p<.001. Thus implying an independent effect on SLOS.

Conclusion: Our data indicates that laparoscopic colectomy independently decreases length of stay
when compared to patients who undergo open operation. When comparing patients in these two
categories we were able to compare the groups and use statistical methods to control for selection
bias of patients who might be more “surgically fit”. Additionally, costs are under increasing scrutiny
and laparoscopic procedures generally are more expensive to the institution, demonstrating an across
the board improvement in SLOS will be helpful in policy discussions.



Positive Lymph Node to Recovered Lymph Node Ratio as a Predictor ff 5-Year Survival in Colon
Cancer
Stephen Swistak, MD, Elango Edhayan, MD, FACS
St. John Hospital and Medical Center

The number of lymph nodes recovered from colon resections for colon cancer is variable despite the
best efforts of the surgeon. Recovery of 12 lymph nodes has been set as a benchmark quality indicator
however a recent study of SEER hospitals revealed only 58% of colon resections recover 12 or more
lymph nodes. The ratio of the positive lymph nodes to total number of lymph nodes recovered,
referred to as the positive lymph node ratio (pLNR), has been shown to positively correlate with
metastatic disease in the South Korean population. Our study assessed the positive lymph node ratio
(pLNR) in an American database of colon cancer resections as a predictor of 5-year survival.

Our study is a retrospective review of 160 patients that received surgical treatment for colon cancer at
St John Hospital and Medical Center between January 1, 2000 and December 31, 2004. The positive
lymph node ratio (pLNR) was calculated. The patients were followed up for a period of 5 years. Data
collection was stopped when either the patient was deceased or reached 60 months of survival from
the day of surgery. Data was analyzed for the entire cohort and also in the smaller subset of patients
in whom a minimum of 12 lymph nodes were recovered.

Data analysis revealed an overall average pLNR of 0.30 with a mean length of survival of 33.3 months
regardless of the number of nodes recovered. Subjects were then divided into 3 subgroups based on
their pLNR status. Group 1 (n=91) had a pLNR of less than 0.25, Group 2 (n=43) had a pLNR of 0.26 to
0.50 and Group 3 (n=26) had a pLNR greater than 0.51. The average length of survival for Group 1,
Group 2 and Group 3 was 39.4 months, 29.7 months and 18 months respectively. Only 3 subjects
within Group 3 survived the entire 60 month post-op period. When the data was narrowed to only
subjects in whom a minimum of 12 lymph nodes were recovered, the overall average pLNR decreased
to 0.24 while the mean survival increased slightly to 35.6 months. Three subgroups were again created
with the same parameters. Average length of survival for Group 1 (n=58), Group 2 (n=21) and Group 3
(n=11) was 41.4 months, 31 months, and 13.7 months respectively. With a minimum of 12 lymph
nodes recovered, there were no survivors at 5 years post-operatively within Group 3.

Our study indicates that the pLNR is a good predictor of 5-year survival in colon resections for lymph
node positive colon cancer. Ratio-based lymph node staging is easily reproducible and we suggest is a
valid prognostic surrogate in lieu of a 12 lymph node resection.



Intra-Tumoral Acetic Acid Injection Eradicates Human Prostate Cancer Tumors in a Murine Model
Jasneet Singh Bhullar MD
Providence Hospital and Medical Centers

Purpose: Prostate cancer treatment is associated with substantial morbidity. Ideal treatment of
localized prostate cancer would be an effective local therapy with minimal morbidity. Direct injections
have been used to treat benign prostatic hyperplasia without major complications. We evaluated the
local oncotoxic effects of acetic acid in a prostate cancer xenograft murine model

Methods: Acetic acid was chosen from different biologically compatible oncotoxic chemicals on the
basis of preliminary laboratory tests, while the acetic acid concentration for was determined on basis
of a pilot study with different concentrations. PC3 and LNCaP human prostate cancer cells were
injected to grow subcutaneous tumors in SCID mice. For each cell line, 14 mice underwent tumor
injection with 25% acetic acid treatment (0.05 m|/100 mm?® of tumor) after the tumor size reached
>300 mm?>. Post treatment, one mouse/group was euthanized after 6 hrs, 24 hrs, 1 week and 2 weeks
and the remaining mice (n=10) were sacrificed at 120 days. Control mice (8/group) were euthanized
after they met the humane criteria for tumor burden and overall health.

Results: Tumor necrosis was observed immediately post injection and by 24 hrs ulceration and crusting
of the overlying skin was noted, which eventually healed to scars by 23+5 days. Histological
examination showed tumor degeneration and necrosis with feeding vessel obstruction. Ten treated
mice in both groups survived for 120 days, which was much longer than the mean survival of PC3 (4019
days) and LNCaP (56+10) control mice.

Conclusions: Direct injection of acetic acid successfully eradicated prostate cancer tumors generated
from both cell lines. This treatment option could potentially be used in patients for treatment of early
localized prostate cancer and as non-operative management of locally advanced prostate cancer. This
is the first reported successful use of local chemical therapy for prostate cancer.



Epithelial Mesenchymal Transition Correlates with Increased Aggressiveness in a Murine Model of
Pancreatic Adenocarcinoma
Filip Bednar, Marina Pasca di Magliano, Diane Simeone
University of Michigan

Epithelial mesenchymal transition (EMT) is a developmental process critical for proper gastrulation,
organogenesis, and body patterning (Thiery et al., Cell, 2009). It has also been implicated in the
process of tumorigenesis, metastatic spread, and maintenance of stem-like cells in tumors (Yang et al.,
Cell, 2004; Mani et al., Cell, 2008). Pancreatic ductal adenocarcinoma (PDA) is the fourth leading cause
of cancer-related death in the United States today. Unlike in many other cancers, current treatments
have not led to a significant improvement in survival from this disease over the past three decades.
Elevated expression of mesenchymal markers vimentin and fibronectin in completely resected
pancreatic ductal adenocarcinomas (PDA) correlate with worse long-term patient outcomes (Javle et
al., Ann Surg Onc, 2007). EMT also contributes to the chemoresistance observed in many human
pancreatic cancer cell lines (Arumugam et al., Cancer Res, 2009). These observations implicate EMT as
one of the essential processes promoting the aggressive behavior of PDA. Despite previous work, our
understanding of the role of EMT in pancreatic cancer progression is incomplete and would benefit
from further study in animal models of the disease.

To study the contribution of EMT in pancreatic cancer biology, we utilize a newly developed, low
passage pancreatic cancer cell line derived from a pancreatic ductal adenocarcinoma in a Pdx-Cre, LSL-
KraanD, p53+/' murine model of PDA, a transgenic model system that recapitulates the phenotype of
the human disease (Hingorani et al., Cancer Cell, 2005). FACS analysis of this cell line using the EpCAM
marker demonstrates that it is composed of two subsets of cells, an epithelial and mesenchymal type.
Molecular characterization by gRT-PCR and immunofluorescence microscopy reveals the presence of a
mesenchymal subpopulation expressing vimentin, N-cadherin, and Zeb1, all markers of mesenchymal
cells, while the epithelial subpopulation expresses E-cadherin and epithelial receptors EGFR and
PDGFRE. We show that the epithelial subset comprises 1-15% of the total population in in vitro
cultures and gives rise to the mesenchymal subset through a spontaneous EMT process. In contrast,
the mesenchymal subset of cells does not revert to the epithelial phenotype. In in vitro tumorsphere
assays, the mesenchymal subpopulation forms significantly higher number of spheres than the
epithelial population of cancer cells, demonstrating enhanced anchorage-independent growth.
Subcutaneous injections of epithelial and mesenchymal cells into NOD/SCID mice reveal increased rate
of tumor growth from the mesenchymal subpopulation compared to the epithelial population of cells.
Our data confirm the observation that EMT correlates with increased aggressiveness of PDA. This cell
line forms a new unique system to study the role of EMT in the progression of PDA in murine models of
the disease with an intact microenvironment.



Negative Margins Predict Improved Survival for Merkel Cell Carcinoma Patients
Loren Masterson, MD; Richard Keidan, MD, FACS
Oakland University William Beaumont School of Medicine

Objectives: Merkel Cell Carcinoma is a rare neuroendocrine cutaneous neoplasm with a
reported 28% 2 year mortality rate. We analyzed our therapeutic modalities which included
possible surgery, radiation and/or chemotherapy to determine the relationship between
margin status and disease free survival.

Methods: On retrospective review, 67 patients were treated at William Beaumont Hospital
for Merkel Cell Carcinoma between 1988 and 2010. Twenty patients were excluded — 9 for
inadequate followup, 6 for Stage IV disease and 5 with unknown primaries. Forty five of the
remaining 47 patients underwent wide local excision, with possible sentinel lymph node
biopsy and lymphadenectomy. Seven (15.5%) of these 45 patients were found to have
positive margins. Median follow-up time for patients undergoing wide local excision was 2.7
years, with a living follow-up time of 4.5 years.

Results: Two year Overall Survival (OS) for Stage | - lll patients was 74%. All 7 patients with
positive margins had Stage lll disease. These 7 patients demonstrated a 1 year Disease Free
Survival (DFS) of 33% and 2 year OS of 29% compared to 47% and 50% respectively for the
10 Stage Il patients with negative margins. Primary head and neck tumors accounted for
71% of the patients with positive margins.

On our retrospective review, it appears that the finding of positive margins was an indication
for more aggressive treatment. Adjuvant radiotherapy was given to 100% of patient with
positive margins, compared to 69% of patients with negative margins. Additionally,
chemotherapy was given to 57% of patients with positive margins compared to 25% of
patients with negative margins.

Conclusions: In this series of patients with Merkel Cell Carcinoma treated with curative
intent, positive margins were an independent predictor of poor survival. Despite more
aggressive therapy, results were still poor. This underscores the importance of achieving
negative surgical margins.



1I-17 Promotes the Induction of Antitumor Effector T-Cells
Martin Egenti, MD, Alfred E. Chang, MD
University of Michigan

Enhanced solid tumor growth and metastasis have been observed in IL-17 knockout
mice when compared with wild-type mice. However, there are still controversies with
regards to the dual roles of Th17 cells and the IL-17 they produce in both tumor
promotion and elimination and how these are achieved.

The purpose of this experiment is to demonstrate that IL-17 promotes the induction of
antitumor effector T-cells.

We isolated tumor draining lymph nodes (TDLN) cells from both wild-types (WT) and IL-
17 knockout (KO) mice bearing D5 melanoma and MCA sarcoma. The TDLN cells were
then activated with CD3/CD28 monoclonal Antibody and IL-2. We then added
exogenous IL-17 to the TDLN cell cultures from both WT and KO mice. Flow cytometry
and intracellular staining was used to detect the number of activated CD8+ and CD4+ T-
cells that produce the effector cytokines IFN-y and TNF-a. Programmed Death 1(PD-1),
a marker of T-cell anergy was also measured using extracellular staining and flow
cytometry. We also measured the amount of IL-10, a suppressive cytokine, in the
TDLN cells supernatants using ELISA.

After activation, INF-y and TNF-a producing CD8+ and CD4+ effector T-cells were
significantly higher in the WT vs. KO TDLN cells. By contrast, PD-1 producing CD8+ and
CD4+ T-cells were higher in the IL-17 KO vs. WT TDLN cells. Also, the amount of IL-10
produced by TDLN cells from IL-17 KO mice was significantly higher than WT mice. We
also found a dose dependent increase in the amount of IFN-y and TNF-a produced after
the addition of recombinant IL-17 to both the WT and KO TDLN cells.

IL-17 promotes the induction of INF-y and TNF-a producing CD8+ and CD4+ antitumor
effector T-cells.



The Initial Experience of a Single Surgeon with Sentinel Lymph Node Biopsy in Melanoma:
Assessment of Accuracy, Morbidity, and Patterns of Failure in False Negative Patients
Philip A. Fong, MD; Richard Keidan, MD FACS
Oakland University William Beaumont School of Medicine

A: Published guidelines for sentinel lymph node biopsy (SLNB) for melanoma propose that a surgeon
be proctored on a minimum of 30 cases in order to surmount the associated learning curve and insure
diagnostic accuracy. We propose that SLNB can be performed safely with appropriate accuracy in the
surgeon’s initial experience and that false negative results may be due to patient factors rather than
operator learning curve.

B: Aretrospective chart review of the first 98 melanoma patients undergoing sentinel lymph node
biopsy was performed for tumor depths 0.76mm or greater by a single surgeon (RK). All patients
received preoperative lymphoscintigraphy in the nuclear medicine department prior to SLNB biopsy.
Methylene blue dye was used to provide visual confirmation of sentinel nodes. The ability for the
surgeon to identify a sentinel lymph node(s), surgical morbidity, and factors contributing to a false
negative were analyzed.

C: Ninety eight patients underwent lymphatic mapping. Three patients did not map out a SLN and a
biopsy was not attempted. The ninety five patients that were included for analysis had a sentinel node
that was revealed by lymphoscintigraphy and had SLNB performed. Intraoperative identification and
SLN retrieval was successful in all Ninety five cases. Postoperative morbidity occurred in fourteen
patients (14%), with seven (7%) developing seromas and two (2%) developing lymphedema. Four
patients with negative SLNB developed regional recurrence in that nodal basin and were therefore
classified as false negative SLNB. Of these, two patients had synchronous malignancies in the same
basin (one with inflammatory breast cancer and one with multiple myeloma). The other two patients
had a previous wide excision of the primary tumor, potentially altering lymphatic drainage. Three of
the four false negative patients had primary tumors located in the head and neck.

D: For patients with an identifiable SLN by pre-operative lymphoscintigraphy, SLN operative
identification and retrieval was 100% successful in this consecutive series. Morbidity and false negative
rates were low and on par with published standards. Given that these 95 patients comprised a single
surgeon’s initial clinical experience with SLNB for melanoma, we did not identify a learning curve.
Factors associated with false negative SLNB include the presence of synchronous malignancies
involving the SLN basin, prior wide excisions, and the head and neck primary site.



Raman Spectroscopy for the Diagnosis of Lung Cancer: Preliminary Findings
Brian Lace MD1'4, Rachel Kast PhD3’4, Sally M Yurgelevic M53’4, Alexandria G Dulchavsky“,
Scott Dulchavsky MD/PhD1’4, Madhu Prasad MD1’4, Gregory W Auner PhD3’4, Michael Simoff MD™*
1Henry Ford Hospital; *Smart Sensors and Integrated Microsystems, Wayne State University; 4Henry Ford
Innovation Institute

Raman Spectroscopy is a technique that measures the scattering of light as a means for identifying the
molecular fingerprint of materials. Its primary use has been in the field of material sciences to identify
the molecular properties of specific materials . Extensive research is currently being undertaken to
utilize this technology for characterization of biological tissues. Lung cancer is the most common cause
of cancer related death, for both men and women, in the world. Currently, tissues samples are
required for the histologic diagnosis of lung cancer. Raman spectroscopy provides a method to aid in
establishing an “optical biopsy” for the diagnosis of cancer. The purpose of this study is to differentiate
between normal and malignant lung tissues using near-infrared Raman spectroscopy.

Tissue samples were acquired from the Tissue Procurement Facility of the Josephine Ford Cancer
Center and the Department of Pathology of the Henry Ford Health System. For this preliminary study,
38 samples from 19 different patients were tested (one tumor and one normal sample from each
patient). Pathologic diagnoses of these samples include adenocarcinoma, squamous cell carcinoma or
metastatic lesion.

Prior to measurement, samples were removed from a -802 C freezer and defrosted for 15 minutes.
When possible, a portion of each sample was saved for future testing. Sample measurements
consisted of 8 accumulations of 20 seconds each measured at 50x magnification and 785 nm excitation
wavelength. Data collection lasted approximately 3 hours per sample, resulting in 12-16 measured
spectra per sample. Following measurement, spectra with high tissue fluorescence were excluded.

Data was preprocessed using a spike elimination algorithm, and each Raman spectrum was vector
normalized to the range 1440-1460 cm’™’. Data was then exported to SPSS, where principal component
analysis was used to reduce the dimensionality of the dataset. Finally, the principal components were
input to discriminant function analysis for classification using leave-one-out validation.

Examination of the resulting Raman spectra showed distinct differences between normal and tumor
spectra, especially in the 1200-1300 and 1500-1650 cm™ ranges. After processing the data, normal and
tumor spectra could be distinguished with 86.4% sensitivity and 91.5% specificity.

The primary outcome of this research is to develop a comprehensive diagnostic tool using a database
of Raman signatures for all lung specimens available in the tumor bank. This database will be used to
develop a portable surgical tool for real-time in-vivo diagnosis.



Receptor Changes in Metachronous Breast Tumors ~ Our Experience of 10 years
Amruta Unawane MD, Jasneet Singh Bhullar MD, Gokulakkrishna Subhas MD,
Hussein Poonawala, Vijay K. Mittal MD FACS
Providence Hospital and Medical Centers

All patients with breast cancer are at risk for synchronous and metachronous tumors. We
explored the pattern of hormone receptor expression and conversion into metachronous
tumors to establish a relationship between the two.

We reviewed charts of 108 women diagnosed and treated for primary breast cancer
presenting with metachronous cancer over past 10 years. The significant factors analyzed
were age, grade, size, location and mean duration of detection of metachronous tumors.
Profile patters of Estrogen Receptor (ER), Progesterone Receptor (PR) and Her2/neu
receptors were explored.

We observed the mean age at diagnosis was 59.4 years and subsequent second primary was
within 2.2 years. Of 33 patients with ER"/ PR" primary tumor, 23 (68%) retained the status in
the metachronous tumor. Of the 49 patients with ER'/PR™ primary tumor, 45 (92%) retained
receptor status subsequently. 15 from 21 (71%) patients with ER"/PR” primary tumors,
retained status and highest concordance, 92% (65/70), was seen with PR™ primary tumors.
Unusually ER/PR" combination did not exist in either the primary nor metachronous tumor
group. Most Her2™ tumors (22/30, 70%) remained negative, but 50% (8/16) of Her 2" (Grade
3) tumors became negative (Grade 0). Radiation as well as chemotherapy was not strongly
associated with receptor changes.

To conclude, most metachronous tumors retained the ER/PR patterns of the primary tumor.
PR negativity is strongly associated with development of metachronous tumors. Half of
primary tumor Her2 expression was lost in metachronous tumors, most probably due to
Herceptin therapy. Metachronous tumors are least likely to have the ER'/PR" phenotype.



Utilization of Ambulatory ECMO as a Bridge to Lung Transplant Promotes Early Physical
Therapy and Reduces Duration of Mechanical Ventilation
Muhammad Faraz Masood, MD, Jules Lin, MD
University of Michigan

Severe respiratory failure needing prolonged mechanical ventilation in patients awaiting
lung transplant is associated with higher morbidity and mortality. Venovenous Extra
Corporeal Membrane Oxygenation (ECMOQ) was used as a bridge to lung transplant. Using a
right internal jugular single dual-lumen cannula, patients were able to be extubated, and to
participate in physical therapy (PT) while awaiting lung transplantation. We retrospectively
analyzed our data from 3 consecutive patients. The etiology of the end stage pulmonary
disease was idiopathic pulmonary fibrosis (IPF) in all three patients. The average age of the
patients was 52.2 (41-62) years. All three were males, and developed acute exacerbation of
their IPF (AE-IPF). They were intubated at a mean of 1.6 (0.01-3) days after presentation and
placed on ECMO at a mean of 6 (3-8) days after intubation. Total time on ECMO was an
average of 8.6 (8-11) days. One patient developed pre-operative ventilator associated
pneumonia. All patients were decannulated within 24 hours of lung transplant. The most
common mode of physical therapy, while on ECMO included ambulation (2) and bed side
biking (1). All patients were discharged home with a mean ICU and hospital LOS of 22.3 (9-
44) and 36.6 (30-44) days respectively. Thirty-day mortality rate was zero. One patient died
7 months after transplantation from complications of a severe cytomegalovirus infection.
Two patients are currently 30 and 8 weeks post lung transplantation and are doing well.
Utilization of ambulatory ECMO as a bridge to lung transplant allows extubation and pre
transplant physical therapy preventing further deconditioning and will hopefully lead to
improved lung transplant outcomes in patients with hypoxemic respiratory failure due to AE-
IPF.



Single Versus Double Chest Tube Drainage after Thoracotomy for Lobectomy
Christopher P. Gayer, Frank A. Baciewicz
Wayne State University, Detroit Medical Center, and Karmanos Cancer Institute

Purpose: After pulmonary lobectomy, traditional teaching involves placing two chest tubes on the
operative side: one straight tube placed at the apex for evacuation of air and one curved tube placed
on the diaphragm for fluid drainage. This study investigates whether one apical chest tube is as
effective as two chest tubes after pulmonary lobectomy.

Methods: Between July 2008 and November 2009, 40 consecutive patients with lung cancer
underwent thoracotomy and lobectomy. The initial 20 patients had placement of two chest tubes
(straight apical #32 French and curved diaphragmatic #28 French) while the latter 20 patients had
placement of a single straight apical #32 French chest tube. All 40 patients had epidural catheters
placed for 72 hours after surgery for pain control. We compared patient demographics, lobe resected,
pathology, total hospital days, total chest tube days, total chest tube drainage, days to oral pain
control, and pain as assessed by the visual analog pain scale (VAS).

Results: The groups were similar in demographics, comorbidities, pulmonary function tests, and lobe
resected as well as pathology. Length of stay (7.8 £ 0.8 vs. 7.9 + 0.7), total chest tube days (5.9 + 0.5 vs.
6.9 + 0.6) and daily amount of chest tube drainage in milliliters (1971 + 170 vs. 2201 + 231) were less in
the single tube group; however, they did not achieve significance. Similarly, post-operative prolonged
airleak (greater than 7 days) and residual airspace after tube removal (>10% residual pneumothorax
visualized on chest X-ray) were not significantly different in the two groups but were less in the single
tube group (2.2 £ 0.7 vs. 2.9 £ 0.7 days and 1 vs. 3 patients, respectively). While the total days from
operation to oral pain control was similar in the single and double chest tube groups, postoperative
pain as assessed by the VAS pain scale was lower in the single tube group each of the first four
postoperative days (POD) with the difference achieving significance on postoperative days 3 and 4.

Single tube Double tube p value
Days to oral pain control 3.9+0.3 4.4+0.2 0.164
VAS score: POD 1 6.2+0.6 7.0+0.6 0.400
VAS score: POD 2 5.4+0.7 6.7+0.4 0.112
VAS score: POD 3 3.6+0.5 5.9+0.5 0.009
VAS score: POD 4 3.2+0.6 5.4+0.6 0.013

Conclusion: Single apical chest tube drainage after thoracotomy for lobectomy is as effective as apical
and diaphragmatic double tube drainage. Single tube drainage improves patient’s postoperative
comfort and may result in less chest tube drainage, fewer chest tube days, and a shorter hospital stay.



Impact of Acute Renal Failure on Survival After LVAD HM Il Implantation
Jamil Borgi, MD, Robert J. Brewer, MD, Hassan W. Nemeh, MD, Scott E. Henry, MD, Barbara
Czerska, MD, Celeste T. Williams, MD, David E. Lanfear, MD, Cristina Tita, MD, Conrad Drost, RN, Cheryl
Smith, BSN, Josh Chernich, RN, Hani N. Sabbah, MD, Gaetano Paone, MD, Jeffrey A. Morgan, MD
Henry Ford Health System, Detroit, Ml

Purpose: Acute renal failure (ARF) is a known complication after left ventricular assist device (LVAD)
implantation. We sought to evaluate the effect of postoperative ARF on survival in patients with
chronic heart failure undergoing HeartMate Il (HM 1) LVAD implantation.

Methods and Materials: Between March 2006 and June 2009, 41 patients with chronic heart failure
underwent implantation of a HeartMate Il LVAD at our center. Patients who developed postoperative
ARF (n=15), as defined by the RIFLE criteria, were compared to patients who did not develop ARF
(n=26) for pre-LVAD clinical characteristics, intraoperative parameters, and Kaplan Meier survival.
Multivariate Cox Regression Analysis was also performed to assess whether postoperative ARF
independently affected survival.

Results: Mean was 53.7 + 11.5 years for the ARF group and 51.0 + 12.2 years for the non-ARF group
(p=0.502). There was no significant difference in gender or race distribution, preoperative incidence of
diabetes, hypertension, chronic renal insufficiency, chronic obstructive pulmonary disease, peripheral
vascular disease, or reoperations between the groups (p=NS). There was a higher percentage of
patients with nonischemic dilated cardiomyopathy in the ARF group (86.7% vs. 53.8%, p=0.004).
Cardiopulmonary bypass (CPB) times were 119.1 + 36.7 for the ARF group and 75.7 + 34.1 for the non-
ARF group (p=0.029). Mean support time was 155.5 days (2-455) for the ARF group and 303.5 days
(101-1,016) for the non-ARF group (p=0.006). Survival was significantly decreased in the ARF group at
30 days (80.0% vs. 100%), 180 days (65.2% vs. 100%), 1 year (65.2% vs. 100%), and 3 years (48.0% vs.
65.5%, p<0.001)). For the subgroup of ARF patients requiring hemodialysis (n=5), survival was
decreased more substantially, with 60.0% survival at 30 days, 40.0% survival at 180 days, and 0%
survival at 1 year (p<0.001) [Figure]. Postoperative intensive care unit and overall hospital stays were
significantly longer for ARF patients (15.7 + 12.2 vs. 7.3 + 4.5 and 27.0 + 20.9 vs. 19.8 + 7.5,
respectively, p=0.013). In a multivariate Cox Regression Analysis, postoperative ARF was an
independent risk factor for mortality (OR 2.3338, 95% Cl 1.081-5.056, p=0.021).

Conclusions: Acute renal failure after LVAD implantation adversely affected short and long-term
survival. Predictors of ARF included nonischemic dilated cardiomyopathy and prolonged CPB times.
Establishment of a mathematical model to preoperatively predict the risk of this complication may
serve to improve patient selection and postoperative outcomes as well as reduce the associated cost
of LVAD implantation.



Staphylococcus Aureus Identification and Antibiotic Resistance Determination Using
Raman Spectroscopy
Amy R. Spencer, MD, Michael D. Klein, MD
Wayne State University/Detroit Medical Center

Our objective was to develop a new method to quickly and accurately detect the presence of
Staphylococcus Aureus (S. Aureus), as well as its antibiotic susceptibility.

We applied Raman Spectroscopy, using near infrared light, to samples of S. Aureus to obtain
spectral patterns. One hundred-twenty spectra were obtained from 4 different strains of S.
Aureus — 2 sensitive to methicillin (MSSA), 1 resistant to methicillin (MRSA), and 1 strain of
MRSA with reduced susceptibility to vancomycin (RVS-MRSA). The spectra were pre-
processed using BacLearner software, and analyzed with SPSS’ Statistics 19.

Raman Spectroscopy correctly classified specimens as MRSA vs. MSSA with 90.2% accuracy
(sensitivity of 96%, specificity of 85%). RVS-MRSA was correctly classified with 96.3%
accuracy when compared against MRSA (sensitivity of 100% and specificity of 93%), and
96.5% accuracy when compared with MSSA (sensitivity of 100%, specificity of 94.8%). Test-
train analysis was performed to train the SPSs” program to classify new spectra according to
a pre-formed model, with 98% accuracy for distinguishing MRSA from MSSA, 98% accuracy
for distinguishing RVS-MRSA from MRSA, and 95% accuracy for distinguishing RVS-MRSA
from all other S. Aureus samples.

In conclusion, Raman Spectroscopy is a quick and reliable method of identifying MSSA and
MRSA in a sample. Furthermore, it can quickly determine the level of antibiotic resistance of
MRSA to help guide antibiotic treatment plans. This method can have broad applicability for
fast and easy detection and treatment of bacterial infections in the hospital, outpatient, and
office settings.



Clinicopathological Significance of Expression of Estrogen Receptor-Beta (Erp), Progesterone
Receptor(Pr) and Vascular Endothelial Growth Factor-A (Vegf-A) In Colorectal Cancer
Deepa Taggarshe MD MRCS M Phil, Vijay K Mittal MD FACS
Providence Hospital and Medical Centers

Background: Estrogen-receptor-beta (ERB), Progesterone-receptor (PR) and Vascular- endothelial-
growth-factor-A have been implicated to have a role in colorectal cancer. The expression of these
markers and the clinicopathological significance of the same remain unclear.

Purpose: The purpose of this study was to determine the expression of these biological markers: ERB,
PR and VEGF-A in colorectal cancer cells and their prognostic significance.

Methods: An immunohistochemical assay of ERB, PR and VEGF-A was performed in 72 patients with
colonic adenocarcinoma. Normal colonic tissue from the same cases was assessed as a control. The
correlation of the presence of these markers with other clinicopathological features as well as survival
was then determined.

Results: None of the cases showed expression of ERB or PR by the malignant cells of the tumor.
Whereas, in two of the cases, ERB was detected in the normal colonic mucosa. VEGF-A was expressed
strongly in the malignant colonic cells in 64 cases, in comparison with 10 cases of normal colonic
mucosa. VEGF- A expression was observed in 37/40(92%) patients with colorectal cancer metastatic to
nodes or distant organs, whereas 24/27 (88.8%) patients with disease limited to the colon expressed
the factor. Strong VEGF-A expression did not correlate with tumor grade, angiolymphatic-involvement,
stage, disease-free and overall survival. 23/26(88.4%) patients with recurrence had strong VEGF-A
expression, whereas 41/47(87.2%) patients with no recurrence had strong VEGF-A expression.

Conclusions: Colorectal cancers do not express ERB or PR. Absence of ERB expression by normal
mucosa contests the previous reports of a protective effect of ERB with decreased levels associated
with colorectal tumorigenesis in females. VEGF-A expression in colorectal cancer compared to normal
mucosa indicates that it may have a role in tumorigenesis. However VEGF-A expression cannot be used
as a prognostic marker.



Increased PAI-1 in Females Compared To Males Is Protective For Abdominal Aortic Aneurysm
Formation in a Rodent Model
Paul D. DiMusto, MD and Thomas W. Wakefield, MD
University of Michigan

Abdominal aortic aneurysm (AAA) is a disease that affects men four times as often as women. Earlier
studies have documented over-expression of PAI-1 to be protective in males for AAA development in a
rodent model. Therefore we sought to determine if a difference in PAI-1 may be partially responsible
for the gender difference observed in AAAs.

Male and female wild type (WT) C57/B6 and female PAI-1 -/- mice 8-12 weeks of age underwent aortic
perfusion with pancreatic elastase (0.4 units/mL) for 5 minutes (N=10-12 each group). Aortic diameter
was measured prior to perfusion and at harvest using video microscopy. Aortas were harvested on day
1 for mRNA analysis, and day 14 for phenotype, western blot, immunohistochemistry, and zymography
for matrix metalloproteinase (MMP) activity. Serum was collected at baseline and day 14, and analyzed
for plasmin by ELISA. Comparisons between groups were made using a t-test.

WT male animals had an average increase in aortic diameter at 14 days of 80%, while females only
increased 32% (p<0.001). PAI-1 -/- females had an average 212% increase in aortic diameter,
significantly more than WT females (p<0.001). Higher PAI-1 gene expression in WT females compared
to males was observed (p=0.0257). Western blot at day 14 revealed 61% higher PAI-1 protein levels in
the females compared to the males (p=0.0098). Immunohistochemistry for macrophages revealed 46x
less macrophages in the WT female compared to the WT male (p=0.017) and 50x less macrophages in
the WT female compared to the PAI-1 -/- female.

Zymography revealed less proMMP 9 (p=0.034), proMMP2 (p=0.0009) and active MMP2 (p=0.0112) in
the WT females compared to WT males. There were higher levels of proMMP9 (p=0.025), proMMP2
(p=0.0144) and active MMP2 (p=0.0060) in the PAI-1 -/- females compared to the WT females. There
was no difference in serum plasmin levels at baseline between the WT females and PAI-1 -/- females.
However, PAI-1 -/- females had significantly higher serum plasmin levels at day 14 compared to WT
females (p=0.0027).

Wild type female mice are protected from aneurysm formation in the elastase model, recapitulating
the human phenotype. Female elastase perfused mice have higher levels of PAI-1 compared to males
both early and late during aneurysm formation. This correlates with decreased levels of MMP 9 and 2
in the female. PAI-1 -/- females develop significantly larger aneurysms than WT females, which
correlates with higher MMP 9 and 2 levels in PAI-1 -/- animals. These findings demonstrate that PAI-1
is protective for aneurysm formation in the elastase model, and may be partially responsible for the
gender difference seen in humans.



A Simplified Frailty Index to Predict Postoperative Adverse Outcomes and Mortality in Vascular
Surgery Patients
Joseph Karam MD, llan Rubinfeld MD MBA
Henry Ford Hospital

A: Quality improvement and outcome analysis has become a crucial part of today’s practice of Surgery.
The population of vascular surgery patients would particularly benefit from accurate outcome
prediction given the typical presence of multiple co-morbidities and potentially high physiologic stress
procedures. Frailty has been established as an important predictor of healthcare outcomes. We sought
to investigate the frailty index as an predictor of mortality and adverse occurrences in vascular surgery
patients..

B: Under the Data Use Agreement of the American College of Surgeons, and with IRB approval, the
National Surgical Quality Improvement Program (NSQIP) Participant Utilization File was accessed for
the years 2005-2008 for inpatient vascular surgery patients. Using the “Canadian Study of Health and
Aging” Frailty Index (FI), 11 variables were matched to the NSQIP database. Increase in Fl implies
increase in frailty. The outcomes assessed were mortality, wound infection and any occurrence. We
then compared the effect of Fl, age, Functional status, Relative value units (RVU), American Society of
Anesthesiology (ASA) score and wound status on mortality. Statistical analysis was done using chi-
square analysis and stepwise logistic regression.

C: 67308 patients were identified in the database, 3913 wound occurrences, 6691 infections, 12847
occurrences of all kinds, and 2800 deaths. As the Fl increased, postoperative wound infection, all
occurrences and mortality increased (P < 0.001) (Table 1). Stepwise logistic regression using the Fl,
with NSQIP variables of age, work RVU, ASA class, wound classification, emergency status and
functional status showed FI to have the highest odds ratio (OR) for mortality (OR 2.058, p<0.001) .

D: A simplified Frailty index can be obtained by easily identifiable patient characteristics allowing for
accurate prediction of post-operative morbidity and mortality in the vascular surgery population.



Does Implementing a Preoperative Checklist Improve Surgical Outcomes?
Amanda McClure, MD, Ashraf Mansour, MD, Jeff Kirk, MD, Christopher Chambers, MD, PhD, Robert Cuff, MD
Grand Rapids Medical Education Partners, Michigan State University

Background: Recent trials have demonstrated that implementing the preoperative World Health
Organization checklist in the operating room reduces errors. In response to higher than expected rates
of surgical site infection (SSI) and deep venous thrombosis (DVT), our hospital implemented a modified
checklist aimed at timely preoperative antibiotic administration and appropriate DVT prophylaxis.

Purpose: To review the outcomes of elective general and vascular surgical procedures in our hospital
after implementing a modified surgical checklist.

Methods: Our hospital participates in the National Surgical Quality Improvement Program (NSQIP).
The NSQIP collects data from 239 hospitals nationwide. A certified surgical clinical nurse reviewer from
each site enters data on surgical patients during an 8-day cycle. A total of 135 variables are captured,
including preoperative, intraoperative and 30-day postoperative datapoints. Site specific reports are
generated to compare 30-day mortality and complications. Risk adjustment generates an observed
versus expected (O/E) ratio for each center and identifies the best and worst performers.

Results: From January 2006 to July 2009, 5,799 general and vascular surgery cases were entered in the
database, compared to 694,934 from other hospitals in the program. During that time, there were 209
(3.6%) SSI, 59 (1.0%) DVT and 16 (0.3%) pulmonary embolisms (PE). After implementing the checklist
in July 2009, there 1070 cases entered compared to 187,908 nationwide. There were 26 (2.4%) SSI, 12
(1.1%) DVT and 7 (0.7%) DVT. Internal chart audit prior to July 2009 showed that on-time antibiotic
administration was only done in 85% of cases. After checklist implementation, the compliance rate
averaged at 97%, resulting in a significant decrease in surgical infections. Despite a higher rate of
compliance with DVT prophylaxis measures, the rate of DVT and PE did not change.

Conclusion: The implementation of a surgical checklist can drive a significant change in behavior
leading to a measurable lower rate of infections. Despite a better compliance with DVT prophylaxis
measures, the rate did not drop significantly. Longer term data are needed to see if these changes are
sustainable.



General Anesthesia: An Independent Risk Factor for Myocardial Infarction after Carotid
Endarterectomy (CEA)
Stefan W. Leichtle, MD, Walter M. Whitehouse Jr., MD
St. Joseph Mercy Hospital, Ann Arbor

The influence of anesthesia type on perioperative complications in CEA is controversial. The
purpose of this study was to investigate if general (GA) or regional (RA) anesthesia is an
independent risk factor for cardiovascular complications or death using the American
College of Surgeons’ NSQIP database.

All patients undergoing elective primary CEA listed in the NSQIP database were assessed for
postoperative complications. The independent contribution of GA or RA to the risk of
postoperative M, stroke and death was assessed, using a multivariate model and stratifying
on propensity score with 49 covariates.

Inclusion criteria were met by 26,069 cases. CEA was performed under GA in 22,053 cases
(85%) and under RA in 4,016 cases (15%). The incidence (%) of postoperative complications
(POC) in GA and RA as well as the odds ratios (OR) with confidence intervals (Cl) for POC in
GA are shown in Table 1.

Incidence OR P
GA RA | (95% Cl)
Ml 0.6 | 0.2 2.2(1.2- 0.0
0 7 4.1) 1
Strok 16 | 1.6 1.1 (0.8- 0.7
e 0 3 1.4) 1
Death | 0.7 | 0.6 0.9 (0.7- 0.9
0 7 1.5) 7

Table 1: Incidence of and odds for POC

General anesthesia for CEA was found to be an independent risk factor for postoperative Ml,
a finding of particular importance considering recent comparisons of CEA to carotid artery
stenting.



The Relationship Between Intensity of Limb Salvage Care and Amputation Rates Among
Medicare Beneficiaries
Kerianne H. Holman, John D. Birkmeyer
University of Michigan

The intensity of limb salvage care provided to patients with at-risk limbs varies across the
United States. Our goal was to determine whether higher-intensity limb salvage care
correlates with lower amputation rates at a regional level.

Using inpatient Medicare data for years 2003-2006, we measured the frequency and number
of revascularizations performed prior to amputation among amputees, as an indicator of the
intensity of limb salvage care provided regionally. Multiple linear regression was used to
calculate risk-adjusted amputation rates for each hospital referral region (HRR) in 2006,
adjusting for the underlying demographics of that region’s Medicare population. Pearson’s
correlation test was used to determine the relationship between regional intensity of limb
salvage care and amputation rates.

Averaging across all HRRs in 2006, the average age of Medicare beneficiaries per HRR was
75.3 years (SD £0.5 years); the average proportion of females per HRR was 57.7% (SD +
1.7%); the average proportion of blacks per HRR was 7.3% (SD +8.7%); and the average
socioeconomic status (SES) per HRR was 1.8 on a scale of 1 to 3 (SD 0.4, with 1 = low SES
and 3 = high SES). In our univariate analysis of limb salvage care, lower amputation rates
were found in HRRs in which a greater proportion of amputees underwent at least one
revascularization prior to amputation (R = -0.42, p<0.0001); in which a greater number of
open revascularizations were performed prior to amputation (R = -0.41, p<0.0001); and in
which a greater number of endovascular revascularizations were performed prior to
amputation (R = -0.17, p=0.0038). In our multivariable analysis, all three measures of limb
salvage care remained significantly correlated with lower amputation rates.

More aggressive attempts at revascularization prior to amputation correlate with lower
amputation rates at the HRR level. Open revascularizations are more strongly correlated
with lower amputation rates than endovascular revascularizations. Further studies are
necessary to determine whether these correlations indicate causality.



Patency of Sutureless Venous Anastomosis in Hybrid AV Grafts: Comparison to Traditional Anastamosis
Colin Brandt, MD; Elango Edhayan, MD, FACS
St. John Hospital and Medical Center

Approximately 300,000 Americans are currently receiving hemodialysis. While arteriovenous fistulas
are the preferred method of dialysis access, arteriovenous grafts (A-V Grafts) are useful in patients
with previous failed access attempts or those without adequate native veins. The 6-month patency
rate of traditional AV grafts is reported as approximately 65%, with a 1 year patency range of 59-90%.
The median patency time of grafts is 10 months. 85% of A-V graft failures are due to thrombosis or
occlusion, with a majority due to stenosis at the venous anastamosis. The pathophysiology of this
stenosis and subsequent thrombosis is related to neointimal hyperplasia at this site. Trauma from
suturing the venous anastamosis has been identified as a predisposing cause for neointimal
hyperplasia. A new hybrid sutureless graft has been developed to counteract the issue of venous
neointimal hyperplasia and outflow stenosis. Our study evaluated the 6 month patency rates for these
grafts. We also studied the complications and causes for occlusion of these grafts.

14 patients had sutureless A-V grafts (Hybrid GORETEX A-V Grafts) placed within the last 6 months.
These grafts were deployed via a self expanding delivery system in the Axillary vein without use of
sutures. All grafts were placed by a single surgeon. 6 of these patients underwent primary venous
angioplasty upon placement. 8 grafts incorporated an axillary artery to axillary vein bypass while 6
were brachial artery to axillary vein. Patient progress was followed at 2 weeks, 4 weeks and 6 months.
Demographic data was also collected. A graft was deemed functional with successful use for
hemodialysis. Primary graft failure was assigned to grafts that were non-functional secondary to
stenosis at the venous anastomosis. All patients with non-functioning grafts underwent radiological
evaluation to diagnose the reason for graft failure as well as subsequent intervention to attempt to
restore function.

There were 3 graft occlusions during our follow up period. One patient had primary graft failure at 4
weeks secondary to stenosis at the axillary vein anastomosis. A venous stent was placed at the site to
restore graft function.

Two graft failures were seen in patients on Coumadin. Both had bleeding after successful hemodialysis,
leading to hematoma formation and excessive compression at the graft site. Fistulogram showed no
venous stenosis and thrombolysis restored graft function.

Two patients presented post operatively with vascular steal syndrome. Both underwent open banding
at the arterial anastomosis. The complication was resolved and function of the graft was preserved.



Our 6 month primary patency rates for sutureless hybrid vascular grafts was 93% compared to a
reported 6 month patency rates of 65% with traditional anastomosis. Our early data suggests that this
is a viable and potentially superior option for A-V grafts compared to the current standard technique.



Endovascular Abdominal Aortic Aneurysm Repair: Community Hospital Experience
1. Manish Khare, MD, 2. Thomas M Siegel, MD
1. Department of Surgery, Wayne State University, 2. Oakwood Hospital

Hypothesis: To demonstrate that results similar to high-volume academic centers can be achieved in
the community setting when treating abdominal aortic aneurysm (AAA) using endovascular
techniques, given appropriate volume and skill sets.

Design: A retrospective review of medical records was performed for the patients operated on from
January, 2001 to August, 2010.

Setting: Oakwood Hospital, Dearborn, Ml

Patients: Total 97 endovascular abdominal aneurysm repair were performed. 72 were men and 25
were women.

Interventions: 93 patients underwent elective endovascular repair for unruptured AAA and 4 patients
had ruptured AAA, which subsequently underwent successful endovascular repair. There were no
conversions to open repair during or after endovascular repair.

Main outcome measures: We analyzed intraoperative, early & late postoperative outcomes.

Results: Most patients were between 60 and 80 years of age. The youngest patient was 48 year old
and oldest was 93 year old. The aneurysm size range was 5.0 to 9 cm.

15 patients had associated iliac, femoral and popliteal aneurysms, which are either observed or treated
during/ after endovascular repair. One patient also had descending aortic aneurysm, which was
observed due to small size. 8 patients had type | leak and were treated during the same operation with
relining graft. 20 patients had type Il leak, 19 were observed and 1 treated with embolization later. 2
patients developed type Il leak, which are treated with relining graft 5 & 7 months after the
endovascular repair. No graft migration is found in any patient. 6 patients developed acute right lower
extremity ischemia on immediate postoperative period, all of them taken to operation room to
perform endarterectomy/ thrombectomy with femoral patch angioplasty or bypass graft in the limb.
Limb could not be salvaged in one of these patients, who subsequently underwent above knee
amputation and later died of sepsis & renal failure.



2 patients developed groin wound infection, improved with conservative treatment.

2 patients developed ischemic colitis, one patient underwent sigmoid colectomy & other treated with
observation, both got better.

Follow-up:

Follow-up is 6 month to 8 years (most patients fall between 2-5 years of follow-up) CT angiogram is
the main tool for checking endoleak and graft migration. 73 patients had CT

angiogram and 6 patients had retroperitoneal ultrasound (due to non contrast related renal failure). 9
patients did not have any follow-up at all. 7 patients died within 6 months from natural causes. 2
patients died immediate post op (Rupture AAA & acute limb ischemia/ amputation/sepsis)

Conclusion: Endovascular aneurysm repair in the community setting is a safe and durable procedure,
even in a medically high-risk population. Comparable outcomes can be achieved to tertiary care
centers, in carefully selected patients with favorable anatomy.



Lack of Emergency Room and Primary Care Genitourinary Physical Examination Before Urologic
Consultation — A Quality of Care Issue
Adam W Ylitalo, DO; James Tyburski, MD, FACS
Detroit Medical Center

A well-performed physical exam along with solid history-taking is the foundation of medical evaluation.
Many urological diagnoses may be obtained from this information alone; however, the genitourinary
physical exam (GU-PE) is often poorly executed or missing altogether during an initial patient
evaluation by primary hospital and emergency department (ED) teams. The purpose of this
investigation was to report the frequency of the GU-PE performed during initial patient evaluations,
and to determine if this frequency differed by patient characteristics such as age or gender.

For six weeks between July and August 2010, 420 consecutive patients evaluated by the urology
consultation service at six hospitals specializing in pediatric and adult services in a large metropolitan
area had medical charts reviewed retrospectively by a single reviewer (AWY). The frequency of a GU-
PE performed by the ED or primary hospital team was recorded and analyzed.

Of the 420 patients ranging in age from 1 day to 95 years requiring a urological consultation, 63 were
excluded due to lack of documentation. Of the remaining patients, 88/324 (27.2%; p<0.0001) had a
GU-PE performed by the ED and 98/319 (30.7%; p<0.0001) had a GU-PE performed by the primary
hospital team prior to urological consultation. The ED was six times more likely to perform a GU exam
on a male compared to a female (OR=6.276; 95% Cl: 2.898, 13.590; p-value<0.0001) such that males
had a 36% chance of exam while females had an 8% chance of exam. The primary team was not
significantly more likely to perform a GU-PE on a male compared to a female (OR=1.656; 95% Cl: 0.974,
2.816; p-value=0.0623). Age was a significant determinant of GU-PE for either evaluation team
(OR=0.985; 95% Cl: 0.975, 0.995; p-value=0.026) with younger patients more likely to receive an exam;
for example, 10 year olds had a 60% probability of exam while 80 year olds had a 34% probability of
exam.

A GU-PE is an important diagnostic tool to identify pathology. The results of our study indicate that
exams are performed less than a third of the time prior to obtaining urological consultation. Frequency
of GU-PE differed by patient characteristics such as age and gender. The low rate of pre-consultation
examination creates concern for quality of care, correctness of billing by the primary team (since they
are missing a portion of the “directed” exam), and unnecessary urological consultations. Further
evaluation of the scope and impact of this effect may have implications for quality and cost of medical
care.



Ghrelin Mediates Development of Glucose Intolerance Induced By mTOR Inhibition
Danielle Fritze, MD and Michael Mulholland, MD PhD
University of Michigan

Ghrelin is a 28-amino acid peptide hormone which stimulates initiation of food intake and aids in the
regulation of glucose metabolism. Mammalian target of rapamycin (mTOR) is an intracellular energy
sensor. The TOR signaling pathway has been implicated as an important factor influencing ghrelin
production. Rapamycin, an mTOR inhibitor used for immunosuppression, also frequently causes
hyperglycemia and diabetes in patients treated chronically. This study explores the mechanism by
which mTOR inhibition leads to hyperglycemia, specifically focusing on the roles of ghrelin and the
ghrelin receptor.

Studies were conducted using mice fed either normal chow or high fat chow to induce obesity.
Inhibition of mTOR signaling was accomplished with daily administration of intra-peritoneal rapamycin
(1mg/kg). Insulin and glucose tolerance tests were conducted to characterize the resultant alterations
in glucose homeostasis. Serum acyl-ghrelin and insulin levels were determined via radioimmunoassay.
To assess insulin signaling, mouse skeletal muscle was harvested following systemic administration of
insulin. Within these samples, phosphorylated AKT (pAKT: a downstream product of insulin signaling)
levels were evaluated by western blotting. Immunohistochemistry was used for determination of
glucose transporter (GLUT4) translocation. To study the role of ghrelin in the development of
hyperglycemia induced by mTOR inhibition, parallel experiments were conducted using wild type mi