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Background: Lung transplantation is the definitive treatment for end-stage lung 
disease. Selection of lung transplant patients includes an evaluation of body mass index 
(BMI), as obesity is a relative contraindication. However, patients may experience BMI 
changes during the wait list period, resulting in a BMI at the time of transplant which is 
different from BMI at the time of listing. Previous single center studies have assessed 
the effects of waiting period BMI change on short-term outcomes of lung 
transplantation. 
 
Objective: Assess the association between waiting list BMI changes and long-term 
survival after lung transplant. 
 
Method: We reviewed our internal prospectively maintained Society of Thoracic 
Surgery (STS) transplant database and electronic medical records for single and 
bilateral lung transplants between February 2004 and December 2018. Patients were 
classified as underweight (< 20 kg/m2), obese (> 30 kg/m2), or control (20-30 kg/m2). 
Obese and underweight patients were then further stratified based on whether they lost 
(-) or gained (+) weight during the waiting list period. The primary endpoint was overall 
mortality. Secondary outcomes were initial intensive care unit (ICU) hours, initial 
mechanical ventilator (MV) hours, initial hospital length of stay (LOS), and a composite 
of in-hospital complications. Kaplan-Meier curves and log rank test were used to 
compare overall mortality between the BMI groups. A modification of the z-test using 
Greenwood&#039;s formula for variance was used to compare the survival rate at 1, 3, 
and 5 years. Kruskal-Wallis, chi square, and Fisher exact test were used to compare the 
distribution of secondary variables. Statistical significance was indicated by p < 0.05. 
 
Results: 640 cases were included in this study. The groups and their sizes are as 
follows: underweight and lost weight (BMI < 20, -), 46/640 (7%); underweight and 
gained weight (BMI < 20, +), 59/640 (9%); obese and lost weight (BMI > 30, -), 80/640 
(12%); and obese and gained weight (BMI > 30, +), 32/640 (5%). 423/640 (66%) 
patients were in the control group (BMI 20-30). The log rank test indicated there was an 
association between overall survival and change in BMI from listing to transplantation (p 
= 0.01). There was also a significant difference in the initial MV hours between the BMI 
cohorts (p = 0.014). 
 
Conclusion: Obese and underweight patients who trended toward control BMI (20-30 
kg/m2) during the waiting list period had better overall survival rates than obese and 
underweight patients who trended away. The waiting list period presents an opportunity 
for obese and underweight patients to improve their preoperative health status and 
long-term outcomes. 
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Background: Cardiac tumors are rare, with secondary tumors resulting from metastasis 
being far more common relative to primary tumors. Metastatic disease to the heart is 
considered a poor prognostic sign, but is rarely worked up clinically due to its symptoms 
either being absent or attributable to the primary tumor. While often asymptomatic and 
therefore discovered incidentally on autopsy, sufficient growth of the tumor or extension 
into the chambers or valves may produce symptomatic disease such as cardiac failure, 
arrhythmias, embolism, pericardial effusion, or heart failure. 
 
Objective: To present an atypical presentation of a cardiac mass that was 
subsequently revealed to be a metastasis from hitherto unknown squamous cell lung 
cancer, with a thorough review of the literature and discussion of diagnosis and surgical 
management. 
 
Method: We present a case of a 54-year old female who presented with palpitations 
and cough, with subsequent investigation revealing a metastatic lesion in the left atrium. 
Data and information were collected via chart review of EMR at Northwest Texas 
Hospital from the initial ER visit, the intrahospital course, and post-operative care. 
 
Results: A 54-year old African American female presented to the emergency 
department complaining of a two-month history of dizziness and palpitations. EKG 
showed possible atrial fibrillation and RVR. TEE revealed a 3.3x2.9 cm mass in the left 
atrium attached to the interatrial septum, presumed to be a myxoma. Upon entering the 
left atrium, a firm, white, pedunculated mass was visualized, noted to lack the 
morphological features of a myxoma. Pathology analysis revealed morphologic and 
immunoperoxidase features consistent with poorly differentiated squamous cell 
carcinoma. The primary tumor was discovered on CT-guided biopsy of the right lung 
two weeks later. The patient was discharged to hospice three months later with 
numerous widespread metastases and subsequently passed. 
 
Conclusion: Metastases to the heart are a poor prognostic sign of the primary cancer. 
The size and location of these neoplasms determine their symptomology, ranging 
across nearly the entire spectrum of cardiac related disease. Unless the cardiac 
metastasis is resectable, and the primary tumor is well controlled or able to be excised, 
the prognosis is quite grim, with radiotherapy and chemotherapy being of limited 
therapeutic value. Arrhythmia as the sole symptom of cardiac metastases is quite rare 
and requires a high index of suspicion to connect the two. In a cancer patient, EKG 
changes in the absence of an obvious cardiac pathology or preexisting illness, 
particularly when further workup confirms the absence of myocardial ischemia, should 
prompt the clinician to suspect new metastases to the heart. 
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Background: Marfan syndrome (MFS) is known to be caused by mutations in the gene 
encoding the glycoprotein fibrillin-1 (FBN1), however the molecular and cellular processes 
leading to progression of disease remains poorly understood. Aortic endothelial cells (ECs) 
are vital in the maintenance of the normal aortic wall, with involvement in permeability, cell-
cell signaling, and mechanotransduction. 
 
Objective: We aimed to use single-cell RNA (scRNA) sequencing to define the EC 
populations and cell-specific gene expression in patients with MFS compared to controls, 
hypothesizing that ECs in MFS would exhibit evidence of endothelial dysfunction. 
 
Method: We performed scRNA sequencing of aneurysmal ascending aortic tissues from 
patients with MFS (n=3) undergoing aneurysm repair and of age-matched non-aneurysmal 
control tissues from cardiac transplant donors and recipients (n=4). Tissues were digested 
and single cells isolated and sequenced. In all, over 46,000 cells were grouped into clusters 
based on similar conserved gene expression using the Seurat package in R. ECs were 
identified based on high expression of known marker genes, such as VWF, and were re-
clustered for dedicated analysis. Differentially expressed genes (DEGs) were identified 
using edgeR. 
 
Results: We identified a total of 2,218 ECs in our data which were grouped into 8 clusters. 
Marker gene expression in each cluster identified EC clusters associated with innate 
immunity (n=3; marker genes associated with complement pathways and antigen 
presentation), vascular healing (n=3; marker genes associated with mechanical stress, 
remodeling, and vascular development), proliferation (n=1; marker genes associated with 
cell cycle progression), and de-differentiated ECs (n=1; marker genes associated with 
matrix production and smooth muscle contraction). Module scores of genes involved in tight 
and adherens junctions were highest in the vascular healing ECs, indicating that these cells 
were most involved in maintenance of the endothelial barrier. Cells from MFS tissue had a 
higher proportion of vascular healing ECs compared to controls. Analysis of DEGs revealed 
that ECs in MFS exhibited significant downregulation of claudin-5 (CLDN5), the 
predominant tight junction gene expressed in our data. Genes most consistently 
significantly upregulated in MFS ECs included genes involved in vasculogenesis such as 
beta-catenin (CTNNB1) and NOTCH1. 
 
Conclusion: We identified unique subpopulations of aortic ECs using scRNA sequencing. 
When compared with controls, MFS tissues had a higher proportion of ECs involved in 
maintaining the endothelial barrier, however had downregulation of CLDN5, the 
predominant tight junction gene in our data. Additionally, genes involved in vasculogenesis 
were significantly upregulated. Together, this suggests dysfunction of the endothelial barrier 
in MFS with increased endothelial cell migration and proliferation. 
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Background: Pulmonary valve replacement (PVR) and Right Ventricle to Pulmonary 
Artery conduit placement (RV-PA) are some of the most common procedures performed 
on adult congenital heart disease (ACHD) patients. 
 
Objective: To analyze the demographic differences and compare the patient outcomes 
between open-approach PVR (PVRo), percutaneous PVR (PVRp), and RV-PA. 
 
Method: All discharges from acute-care hospitals in the state of Texas between 
January 2009 and June 2019 were retrospectively analyzed using the administrative 
Texas Hospital Inpatient Discharge Public Use Data File. Discharges of patients ≥18 
years old with an ICD-9/10 procedure code for PVR or RV-PA were included. Patients 
undergoing a procedure on multiple cardiac valves were excluded. Patient 
characteristics, length of stay (LOS), discharge location, and in-hospital mortality were 
compared between RV-PA, PVRo, and PVRp, with descriptive statistics and univariate 
analyses. Further, LOS and in-hospital mortality rates for each procedure were 
compared among adult, pediatric and ACHD certified centers. 
 
Results: The study population was composed of 606 discharges: 74(12%) RV-PA, 
438(72%) PVRo, and 94(16%) PVRp. From 2011 through 2018, the PVRp number 
increased from 1 to 21 per year, a 285% annualized increase.  Similarly, the proportion 
of PVRp increased from 1.8% to 25.9% over that time. More RV-PA patients were 
Hispanic (25(34%)) compared to PVRo (89(20%), p=0.01). RV-PA patients were more 
likely to be younger than 50 years-old (92%) compared to PVRo (80%, p=0.01) and 
PVRp (72%, p=0.001). The median LOS for RV-PA (6[IQR4-11] days) was significantly 
longer than for PVRo (5[IQR4-7] days, p=0.03) and PVRp (2[IQR1-4] days, p=<0.001); 
with PVRo also being significantly longer than for PVRp (p<0.001). No significant 
difference was found in discharge to long-term facility between the three interventions 
(Table1). Overall in-hospital mortality was 8(1.3%), with a 1.4% mortality rate for RV-
PA, 0.9% for PVRo and 3.2% for PVRp (p=0.131), and no difference among the 
different center types (p=0.61). 
 
Conclusion: This review revealed that ACHD patients undergoing RV-PA are younger. 
PVRp patients had a shorter LOS. Despite having a 3% in-hospital mortality in the 
PVRp group, the difference among procedures was not statistically significant. Further 
research is necessary to compare the clinical characteristics and outcomes of patients 
undergoing each procedure. 
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Background: Outcomes and risk factors for isolated aortic valve replacement (AVR) for 
aortic insufficiency (AI) have not been evaluated in a national cohort. 
 
Objective: In this study, we analyze the incidence, outcomes, and risk factors for AVR 
for AI in the Society of Thoracic Surgeons (STS) National Adult Cardiac Surgery 
Database (ACSD). 
 
Method: The STS-ACSD was queried for patients with moderate or greater AI 
undergoing isolated aortic valve replacement between July 2011 and December 2018. 
Patients with moderate or greater aortic stenosis, acute dissection, active endocarditis, 
or missing key variables were excluded. Patients were stratified by AI stage under 
current guideline criteria. Stage C1 is asymptomatic, severe AI without left ventricle (LV) 
dysfunction, C2 is asymptomatic with LV dysfunction, and Stage D is symptomatic AI. 
Operative mortality and complications were compared with chi-squared test or Kruskal-
Wallis tests. Risk factors for operative mortality were identified in the overall cohort with 
multivariable logistic regression. 
 
Results: In the United States, 12,564 patients underwent isolated AVR for AI from 2011 
to 2018. Patients most frequently presented with AI Stage D (7,019; 55.9%) compared 
to B (1405; 11.2%), C1 (1,128; 9.0%), or C2 (1,325; 10.5%). Staging was incomplete for 
1,694 patients (1694; 13.5%) due to missing LV dimensions. Overall operative mortality 
was 1.1%. Operative mortality for Stage B patients was 0.6%. Operative mortality 
increased between Stage C1, C2, and D (0.4% vs 0.7% vs 1.6%, p<0.01) (Table 1). 
Rates of STS-defined major morbidity increased with Stage (5.1% vs 7.5% vs 9.9%, 
p<0.01). Patients with ejection fraction <30% and severe LV dilation had higher 
mortality (2.7% vs. 1.0%, p<0.01). Risk factors  for operative mortality in the overall 
cohort were increased age, end-stage renal disease, decreased ejection fraction, and 
symptomatic AI (Table 1). 
 
Conclusion: Operative mortality and morbidity for AVR for AI is very low in a 
contemporary national cohort. Operative risk increases with more advanced AI Stage 
and degree of LV remodeling. Consequently, AVR prior to the development of LV 
remodeling may be appropriate in patients with severe AI. 
 



 
 
 
 
 
 
 
 
 
  



Presentation #23 | Clinical Science | Cardiothoracic 
 
Baseline Tumor Thickness Is Associated With Differential Response to 
Neoadjuvant Chemotherapy in Malignant Pleural Mesothelioma 
Nicolas Zhou, DO, David C. Rice, MBBch, Reza J. Mehran, MD, Hope A. Feldman, MD 
Wayne L. Hofstetter, MD, Ara A. Vaporciyan, MD, Arlene M. Correa, PhD, Jianjun 
Zhang, MD, PhD, Cara L. Haymaker, PhD, Anne S. Tsao, MD, Boris Sepesi, MD 
 
Presenter: Nicolas Zhou, DO, University of Texas HSC - Houston 
 
Background: Tumor thickness in malignant pleural mesothelioma (MPM) has been 
reported to be prognostic for survival and disease recurrence, but its predictive potential 
remains relatively unexplored in relation to response to chemotherapy. 
 
Objective: We sought to investigate the utility of baseline tumor thickness as a 
predictive tool for response to neoadjuvant chemotherapy (NAC), as well as a prognosis 
tool for survival. 
 
Method: Patients who underwent NAC followed by cytoreductive surgery were 
reviewed from 2000-2019. Chest CT performed prior to and after completion of NAC 
were measured for tumor thickness using the modified RECIST 1.1 criteria. Radiologic 
response to NAC were categorized into partial response (PR, ≥30% decrease), 
progressive disease (PD, ≥20% increase) or stable disease (SD, -29% to +19% change) 
based on the change in total tumor thickness. Mean and median tumor thickness for 
each tumor response category was evaluated for total and percent change in tumor 
thickness after NAC. Multivariable logistic regression was performed for partial 
response to neoadjuvant chemotherapy. 
 
Results: 143 total patients were reviewed. Most were male (112, 78%), white (123, 
86%), with median age of 65. Histology was comprised of 111(78%) epithelioid, 
28(20%) biphasic, and 4(3%) sarcomatoid. All patients were pathologic stage I-III, NAC 
consisted of 108(76%) platinum/pemetrexed, 19(13%) dasatinib, and 16(11%) other. 
There were 36(25%) patients with PD, 54(38%) SD, and 53(37%) PR. There was a 
positive correlation between thicker baseline tumors and response to NAC (r=0.537, 
p<0.001) (Figure 1), this correlation was consistent for platinum/pemetrexed, dasatinib, 
and other therapies. The median baseline thickness for PD was 36 mm, which was 
thinner than SD (63mm, p<0.001) and PR (63mm, p<0.001) (Table 1). Analysis for OS 
(Figure 2) showed PR with improved survival compared to PD (27 vs. 13 months, 
p=0.007) and SD (27 vs. 11 months, p=0.002), but no difference between PD and SD 
(p=0.967). Multivariable logistic regression model revealed that thinner pre-treatment 
tumors (OR: 0.95; 95% CI: 0.93-0.97; p<0.001) was associated with disease 
progression through NAC. 
 
Conclusion: Baseline tumor thickness in mesothelioma is correlated with radiologic 
tumor response to neoadjuvant chemotherapy, and thin tumors are associated with 
disease progression. These results generate a hypothesis of differential tumor 
environment and response to neoadjuvant therapy in thinner and thicker tumors. 
 



 
 
 
 
 
 
 
 
 
 
 
  

Figure 1.  

 
Correlation Between Baseline Tumor Thickness and Percent Change in Tumor Thickness after 
Neoadjuvant Chemotherapy; X-axis is oriented from tumor growth (left) to tumor shrinkage (right).  
 

  




