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Objectives
Redo sternotomy and explantation of left ventricular assist devices (LVAD) for heart transplantation (HT) involve prolonged dissection, potential injury to mediastinal structures and/or bleeding. Our study compared a complete expanded polytetrafluoroethylene (ePTFE) wrap versus minimal or no ePTFE during LVAD implantation, on outcomes of subsequent HT. 
 
Methods
Between July 2005 and July 2018, 84 patients underwent a LVAD implant and later underwent HT. Thirty patients received a complete ePTFE wrap during LVAD implantation (Group 1), and 54 patients received either a sheet of ePTFE placed in the anterior mediastinum or no ePTFE (Group 2). 

Results
[bookmark: _Hlk72628370]Baseline characteristics were similar between Groups 1 and 2. Surgeons reported subjective improvements in speed, predictability and safety of dissection with complete ePTFE compared with minimal or no ePTFE. Time from incision to initiation of cardiopulmonary bypass (CPB) were similar between groups (97±38 min vs 89±29 min, p=0.3). Injury to mediastinal structures during the dissection was similar between groups (10% vs 11%, p>0.9). While surgeons reported less intraoperative bleeding in Group 1 (43% vs 61%), this trend did not reach significance (p=0.1). In-hospital mortality, ICU length of stay and hospital length of stay were similar between both groups. 

Conclusions
In patients undergoing LVAD explant-HT, there was a trend towards reduced surgeon reported intraoperative bleeding with ePTFE placement. Despite qualitatively reported greater ease and speed of mediastinal dissection with ePTFE membrane placement, time to initiation of CPB did not differ, likely because surgeons remained cautious, allowing extra time for unanticipated difficulties. 
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Abbreviations and acronyms

ePTFE – expanded polytetrafluoroethylene
LVAD – left ventricular assist device
HT – heart transplantation
CPB – cardiopulmonary bypass
ICU – intensive care unit
SVC – superior vena cava
INTERMACS - Interagency Registry for Mechanically Assisted Circulatory Support
UTI – urinary tract infection
GI - gastrointestinal
TAH – total artificial heart
VAD – ventricular assist device
PEG – polyethylene glycol









Introduction

Heart transplantation (HT) remains the gold standard treatment for end-stage heart failure.[1] Due to improvements in the outcomes of left ventricular assist devices (LVAD), an increasing number of HT recipients undergo LVAD implantation prior to HT. The redo sternotomy and explantation of LVAD for HT are technically complex cases which are associated with increased mortality, operative times, hospital length of stay, bleeding and re-exploration.[2, 3] They often involve prolonged dissection due to the dense adhesions that form following LVAD implantation, which increases potential injury to mediastinal structures and bleeding. Previous studies have explored the use of various therapies to reduce the risk of planned re-operation by enhancing the ease and safety of dissection, with ePTFE emerging as a safe and widely used option.[4-8] In our clinical experience, we have noted a significantly greater ease of mediastinal dissection during LVAD explant-HT in patients in whom a complete ePTFE wrap was placed during LVAD implantation. Our study evaluated the effect of a complete ePTFE (GoreTex, W. L. Gore and Associates; Flagstaff, AZ) wrap around the LVAD, heart and great vessels versus minimal or no ePTFE coverage, on time from incision to initiation of cardiopulmonary bypass (CPB), ICU and hospital length of stay, injury to mediastinal structures, intra-operative bleeding, ease of dissection and in hospital mortality from subsequent LVAD explant-HT. 

Materials and Methods

Ethics Statement
All patients who underwent LVAD implantation followed by HT via median sternotomy at our institution between July 2005 and July 2018 were included in this retrospective cohort study. Out of 90 patients initially identified, 4 patients with congenitally corrected transposition of the great arteries were excluded due to LVAD placement in the systemic right ventricle and two patients were excluded due to missing operative details. (Figure 1). This study was approved by the Research Ethics Board at Toronto General Hospital on 09/03/2020 (19-5430.1). The requirement for informed consent was waived due to the retrospective nature of the study. 

[bookmark: _Hlk80573815][bookmark: _Hlk80574095][bookmark: _Hlk80573883][bookmark: _Hlk80573996][bookmark: _Hlk82219109]The LVADs used at our institution during the study period included the HeartMate XVE, HeartMate II and HeartMate III (Abbott, Chicago, Illinois, USA), HVAD (Medtronic, Minneapolis, Minnesota, USA), DuraHeart (Terumo, Somerset, NJ, USA) and Novacor (WorldHeart Corp., Salt Lake City, Utah, USA) (Table 1). The decision on whether or not to use a complete ePTFE wrap was made according to surgeon preference and patient related indications. In Group 1, an ePTFE sheet or graft was sewn around the outflow graft of the LVAD using 4-0 non-absorbable monofilament polypropylene sutures. The heart was then displaced superiorly and an ePTFE sheet was sutured to the lateral pericardium to cover the LVAD pump housing. Another sheet of ePTFE was sewn to cover the great vessels and the right ventricle, with the sheet sutured to the pericardium between the right atrium and pericardium, between the SVC and aorta, between the aorta and pulmonary artery and between the pulmonary artery and pericardium at the level of the left atrial appendage (Figure 2). Part of the velour-covered portion of the driveline was covered with ePTFE, and finally the pericardium was closed using 2-0 absorbable multifilament polyglycolic acid sutures over the ePTFE. In Group 2, a sheet of ePTFE was placed in the anterior mediastinum overlying the right ventricle with or without ePTFE wrapped around the driveline. The pericardium was then closed using 2-0 absorbable multifilament polyglycolic acid sutures over the ePTFE.  

A survey of all cardiac transplant surgeons at our institution was conducted to evaluate their experience and perceptions of the effect of complete versus partial or no ePTFE wrap at the time of LVAD implantation on the subsequent ease, speed and predictability of mediastinal dissection at the time of LVAD explant-transplantation (Supplemental Figure S1).

The primary clinical endpoint of our study was the time from skin incision to initiation of CPB. Secondary endpoints were ICU and hospital length of stay, injury to mediastinal structures during dissection, surgeon reported intra-operative bleeding and in hospital mortality. Data was derived from the perfusion record, operative notes and the electronic patient record. Surgeon reported intra-operative bleeding and injury to mediastinal structures were obtained from operative notes. Intensive care unit and hospital length of stay and in hospital mortality were derived from the hospital database. Two patients with missing operative data were excluded from the study. 

Statistical Analysis
Categorical variables were presented as absolute numbers and percentages and continuous variables were presented as means (SD) or median [IQR] following testing for normality using the Shapiro-Wilk test. Chi-square testing or Fisher’s exact test was used for categorical variables and the Student’s t-test or Mann U Whitney test were used for parametric and non-parametric continuous variables respectively. A two-sided p value of <0.05 was considered statistically significant. Statistical analysis was performed using SAS 9.4 (SAS Institute, Cary, North Carolina, USA). 

Results

A total of 84 patients who underwent LVAD explant-HT between 2005 and 2018 were included in this study. Group 1 consisted of 30 patients undergoing complete ePTFE placement and Group 2 consisted of 54 patients undergoing minimal or no ePTFE placement as described previously. Within Group 2, 46 patients underwent minimal ePTFE with an anterior sheet of ePTFE placed retrosternally, 4 patients underwent minimal ePTFE with an anterior sheet of ePTFE placed retrosternally and wrapped around the driveline and 4 patients had no ePTFE placed. There were no differences in baseline characteristics between groups (Table 1). The average age of the entire cohort was 50 [40-59] and 83% of patients were male. The type of LVADs implanted were significantly different between groups (p=0.005), with 15/30 (50%) HVADs in Group 1 compared to 7/54 (13%) HVADs in Group 2. There were 12/30 (40%) Heartmate II LVADs in Group 1 compared to 31/54 (57%) Heartmate II LVADs in Group 2 (Table 2) The majority of patients in Group 1 (97%) and 2 (92%) were classified as INTERMACS profile 3-7 with no difference between groups (p=0.9). 

The time from skin incision to initiation of CPB did not differ between the two groups (Group 1 – 97 ± 38 min vs Group 2 – 89 ± 29 min, p=0.3) (Table 3). A histogram of incision to initiation of CPB time shows the distribution of times in each group (Figures 3 and 4). There was no difference in total ischemic time between groups (223 ± 84 min vs 224 ± 60 min, p>0.9). There was also no difference in injury to mediastinal structures (10% vs 11%, p>0.9). In the operative note, surgeons reported a trend towards increased bleeding in Group 2 (43% vs 61%, p=0.1). The ICU length of stay (days) (7 [6,13] vs 6 [4,9], p=0.1) and hospital length of stay (days) (18 [10,24] vs 13 [10,18], p=0.2) were similar between both groups (Table 4). The incidence of re-operation (40% vs 22%, p=0.08), in-hospital mortality (10 vs 6%, p=0.7), infection rate (pneumonia, sepsis, driveline, wound, UTI, GI tract) (37% vs 20%, p=0.1) and postoperative stroke rate (3 vs 0%, p=0.4) were similar between groups. 

In total, all four surgeons responded to the survey (Supp Fig 1.). Surgeons were asked to rate the speed of dissection, predictability of time required to dissect as well as the risk of major and minor injury during dissection with complete, minimal and no ePTFE on a 7 point Likert scale, with 1 representing extremely challenging dissection and 7 representing extremely simple dissection. With speed of dissection, surgeons reported greatest speed with complete ePTFE (6.1±0.5) followed by partial (4±1.2) and none (1.5±0.5). With regards to the predictability of time required to dissect the major structures of the heart, surgeons reported greatest time predictability with complete ePTFE (5.5±0.4) followed by partial (3.8±1.6) and none (2±1.2). Surgeons reported the lowest likelihood of causing major injuries (requiring transfusion, >500cc blood loss, urgent initiation of CPB) and/or minor injuries (easily repaired with suture) with complete ePTFE (6.5±0.4 and 6.2±0.4) followed by partial (4.7±1.6 and 4±1.4) and finally none (1.2±0.4 and 1.8±0.8). All surgeons strongly believed that implanting ePTFE reduced total time spent operating factoring both the implant and explant surgeries. All surgeons either strongly believed or believed that ePTFE neither increases the risk for infection nor causes outflow graft compression. All surgeons believed the overall benefits of ePTFE outweighed the drawbacks and all now use complete ePTFE in their practice. 

Discussion

The challenges and risks associated with redo-cardiac surgery are well known, and solutions have been developed to improve the ease of dissection at the time of reoperations.[2, 3, 9] Surgical strategies have centered around reducing the formation of adhesions using material applied at the index surgery, primarily in patients undergoing staged or planned future procedures. Solutions such as ePTFE, hyaluronic acid bioreabsorable membrane (Seprafilm, Cambridge, MA, USA), oxidized regenerated cellulose (Interceed, Johnson & Johnson, NJ, USA), hyaluronan derived hydrogel (Carbylan-SX, Palo Alto, CA, USA) and polyethylene glycol (CoSeal, Baxter, IL, USA) have been studied clinically with positive results. However, no strategy has emerged as the preferred choice to prevent the formation of adhesions after cardiac surgery.[8, 10-14] ePTFE was developed in 1969 and first used as a vascular graft in 1973 by Matsumoto et al. as a femoral artery substitute in dogs, followed by use in humans in 1976.[15, 16] In 1985, Revuelta et al. first demonstrated the possibility that ePTFE could be used to prevent the formation of adhesions and in 1988, Minale et al. published the first report of ePTFE used to prevent injury to the heart during redo-cardiac surgery.[7, 17] ePTFE has been shown to form a tissue free space between the heart and sternum facilitating sternal re-entry and identification of tissue planes, although, one study suggested it may obscure epicardial visibility.[10, 18] While there have been isolated reports of infections and late LVAD outflow graft compression due to thrombofibrotic exudate with ePTFE, neither we nor other large cohort studies have observed this.[19-21]

Previous studies have shown benefit with ePTFE in patients undergoing cardiac surgery. Jacobs et al., conducted a multicenter observational study in 105 congenital patients undergoing redo surgery reporting just one injury to the innominate vein during re-sternotomy and no infection or deaths attributable to the membrane.[4] Copeland et al. evaluated ePTFE in 9 patients undergoing total artificial heart (TAH) explantation; time from incision to cannulation decreased by 25 minutes and removal of the TAH decreased from 2 hours to 0.5-1 hours. They also found total blood utilization decreased from 7.5 to 4 units and time after CPB to skin closure decreased from 254 minutes to 149 minutes.[5] LePrince et al. reported subjectively less adhesions and improved ease of dissection without injury in 12 patients undergoing ePTFE in LVAD explant-HT.[6] One survey of surgeons showed that surgeons were most satisfied with ePTFE in reducing the risk of re-operation compared with all other solutions (silicone rubber, silicone polyester, bovine pericardium).[22]

Our survey found that all our VAD/transplant surgeons at our institution perceived significantly greater speed and predictability of dissection along with a reduced rate of major and minor injuries with ePTFE wraps, with the greatest benefit seen in patients who had received a complete ePTFE wrap. They did not believe ePTFE increased infection risk or caused outflow graft compression and they believed the overall benefits of the complete ePTFE wrap outweighed the cons. These beliefs concur with our finding of a trend towards lower surgeon reported intraoperative bleeding (43 vs 61%) in the operative reports.  

In contrast, we found no significant differences in any of the objective endpoints, including time from incision to initiation of CPB, injury to mediastinal structures, ICU or hospital length of stay or in-hospital mortality and post-operative stroke. There were significantly more HVADs in the complete ePTFE group and conversely more Heartmate IIs in the minimal/no ePTFE group, although there is no evidence to show a difference in explantation outcomes between different types of LVADs.[23] The discrepancy we found between our survey and our retrospective analysis has been reported in the literature. Lodge et al. presented the findings of a randomized trial comparing an absorbable polymeric film composed of polylactic acid and polyethylene glycol (PEG) to control which demonstrated reduced surgeon rated adhesions but could not identify a difference in dissection time or injury to surrounding structures.[24] 

It is possible that the subjective benefit reported with ePTFE implementation did not translate to objective outcomes, either in previous studies or in our own. However, a more likely possibility, and a study limitation, is that the benefit of the ePTFE was not captured through our retrospective analysis. The time from skin incision to initiation of CPB outcome could have been impacted by transplantation related factors. All surgeons at our institution reported that even in patients in whom a complete ePTFE wrap had been performed at the time of initial LVAD insertion, they would still allow for the usual or close to the usual length of time required for mediastinal dissection, to prevent any possibility of the donor heart arriving before the recipient was ready. As a result, this provided a significantly more relaxed redo dissection, with less concern about injury or bleeding, accounting for the dramatic differences in subjective perceptions of ease, speed and predictability of redo mediastinal dissection. In patients with a prior complete ePTFE wrap, surgeons would frequently report that the recipient was ready before the donor heart arrived, but that cardiopulmonary bypass was not initiated until the donor organ was present. Additionally, coordination between donor and recipient teams during cardiac transplantation, could result in delays in the transfer of the donor heart, although these effects would be expected to be evenly distributed between groups. 

Other outcomes that could have been impacted, include the presence of minor injuries. Minor injuries such as those to the right atrium, which are often prevented by ePTFE, may be underreported in operative notes. These types of injuries, while not morbid, can nonetheless be frustrating for surgeons. 

In order to better capture the potential benefit of ePTFE, a future trial should be designed with prospective capture of pre-specified outcomes to evaluate the effect of ePTFE. For instance, capture of the time required for focused and full-speed mediastinal dissection, from skin incision until the recipient is ready for initiation of cardiopulmonary bypass, rather than when CPB is actually initiated, would be a better primary outcome. Pre-specified criteria for reporting minor and major injuries as well as operative bleeding would improve the quality of data. It is also important to note that our study compared complete ePTFE primarily with minimal ePTFE and a study comparing complete ePTFE compared with no ePTFE may find different results, although our surgeons believed minimal ePTFE was only slightly better than no ePTFE.  

Future studies may also focus on other materials designed to limit postoperative adhesion formation. Recently, Stapleton et al. developed and tested a novel polymer-nanoparticle hydrogel which dramatically reduced pericardial adhesion formation in a CPB and aortotomy sheep model compared to Seprafilm.[25] Similarly, Fujita et al. developed a novel PEG-Cat hydrogel that has shown promising results in both an in-vivo rat and porcine model.[26] Future research evaluating the effectiveness of ePTFE in a prospective manner and evaluation of novel agents will be crucial to resolving the ongoing challenges and risks associated with LVAD explant-HT. 

Conclusion

In patients undergoing LVAD explant-HT, surgeons reported dramatic improvements in the ease, speed and predictability of mediastinal dissection in patients who had undergone a complete ePTFE wrap versus those with a partial or no wrap. However, these perceived differences did not translate into a shorter interval between skin incision and initiation of cardiopulmonary bypass, likely because surgeons still allowed for the usual duration of dissection in transplant recipients, and the time recorded was from skin incision to initiation of bypass rather than the time to readiness to initiate bypass. There was however, a trend towards reduced surgeon reported intraoperative bleeding with ePTFE placement. Further prospective studies will be needed to evaluate the effectiveness of ePTFE in the setting of LVAD explant-HT.      
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Figure legends
Figure 1. Flow Diagram - Derivation of the cohort of patients in Ontario from 2005 to 2018 who underwent LVAD explant-HT via median sternotomy.
Figure 2. An intra-operative photo of a complete ePTFE wrap taken prior to chest closure.
Figure 3. Group 1 Incision to initiation of CPB time – the percentage indicates percent of total patients in the group who had the specified incision to CPB time.
Figure 4. Group 2 Incision to initiation of CPB time – the percentage indicates percent of total patients in the group who had the specified incision to CPB time.



Tables
Table 1. Baseline Characteristics
	Baseline Characteristics
	
	Complete ePTFE (Group 1) (n=30)
	Minimal/No ePTFE (Group 2) (n=54)
	P-value

	Age
	
	50 [39,62]
	50 [37,58]
	0.8

	Gender (male)
	
	27/30 (90%)
	43/54 (80%)
	0.4

	Weight (kg)
	
	84 [68,98]
	81 [63,93]
	0.5

	Height (m)
	
	1.78 [1.7,1.83]
	1.74 [1.69,1.8]
	0.6

	BMI (kg/m2)
	
	26 [22,29]
	27 [23,29]
	0.6

	BSA (m2)
	
	2.0 [1.8,2.2]
	2.0 [1.7,2.1]
	0.3

	Diabetes
	
	8/30 (27%)
	11/54 (20%)
	0.6

	Hypertension
	
	14/30 (47%)
	18/54 (33%)
	0.2

	Peripheral Vascular Disease
	
	0/30 (0%)
	2/54 (4%)
	0.5

	Previous Sternotomy‡
	
	0/30 (0%)
	6/54 (11%)
	0.1

	Recent CVA*
	
	2/30 (7%)
	6/54 (11%)
	>0.9

	NYHA Class
	
	
	
	0.9

	
	I
	1/30 (3%)
	2/54 (4%)
	

	
	II
	2/30 (7%)
	4/54 (7%)
	

	
	III
	12/30 (40%)
	17/54 (31%)
	

	
	IV
	15/30 (50%)
	31/54 (57%)
	

	ICD
	
	21/30 (70%)
	41/54 (76%)
	0.6

	CRT 
	
	13/30 (43%)
	18/54 (33%)
	0.4

	CRF †
	
	10/30 (33%)
	15/54 (28%)
	0.6

	Cardiomyopathy Type
	
	
	
	0.5

	
	Ischemic
	8/30 (27%)
	15/54 (28%)
	

	
	Idiopathic
	15/30 (50%)
	26/54 (48%)
	

	
	Hypertrophic
	4/30 (13%)
	4/54 (7%)
	

	
	ARVD
	0/30 (0%)
	1/54 (2%)
	

	
	Chemotherapy /Radiation induced
	0/30 (0%)
	5/54 (9%)
	

	
	Myocarditis
	3/30 (10%)
	3/54 (6%)
	

	INTERMACS 
	
	
	
	0.9

	
	1
	0/30 (0%)
	1/54 (2%)
	

	
	2
	1/30 (3%)
	3/54 (6%)
	

	
	3
	7/30 (23%)
	12/54 (22%)
	

	
	4
	7/30 (23%)
	12/54 (22%)
	

	
	5
	5/30 (17%)
	4/54 (7%)
	

	
	6
	2/30 (7%)
	3/54 (6%)
	

	
	7
	8/30 (27%)
	19/54 (35%)
	


* Recent CVA in 3 months prior to transplant, † CrCl <60mL/min for >3 months prior to transplant, ‡ Sternotomy prior to transplant evaluation
ePTFE – Expanded Polytetrafluoroethylene, BMI – Body Mass Index, BSA – Body Surface Area, CVA – Cerebrovascular Accident, NYHA – New York Heart Association Classification, ICD – Implantable Cardiac Defibrillator, CRT – Cardiac Resynchronization Therapy, ARVD – Arrhythmogenic Right Ventricular Dysplasia, INTERMACS - Interagency Registry for Mechanically Assisted Circulatory Support
































Table 2. Type of LVAD
	Type of LVAD
	Complete ePTFE (Group 1) (n=30)
	Minimal/No ePTFE (Group 2) (n=54)
	P-value

	All LVADs
	
	
	.005

	Heartmate I
	0
	3
	

	Heartmate II
	12
	31
	

	Heartmate III
	3
	7
	

	HVAD
	15
	7
	

	Duraheart
	0
	2
	

	Novacor
	0
	4
	


ePTFE – Expanded Polytetrafluoroethylene, LVAD – Left Ventricular Assist Device





























Table 3. Intra-operative outcomes
	Intra-operative outcomes
	
	Complete ePTFE (Group 1) (n=30)
	Minimal/No ePTFE (Group 2) (n=54)
	P-value

	Incision to initiation of CPB time (min)
	
	97 ± 38 
	89 ± 29
	0.3

	Ischemic time (warm + cold) (min)
	
	223 ± 84
	224 ± 60
	>0.9

	Injury to Mediastinal Structures
	
	3/30 (10%)
	6/54 (11%)
	>0.9

	
	During re- sternotomy 
	1/30 (3%)
	0/54 (0%)
	

	
	Right ventricle
	1/30 (0%)
	0/54 (0%)
	

	
	Right atrium
	0/30 (0%)
	1/54 (2%)
	

	
	Left atrium
	1/30 (3%)
	0/54 (0%)
	

	
	Aorta
	1/30 (3%)
	3/54 (6%)
	

	
	IVC
	0/30 (0%)
	2/54 (4%)
	

	
	Diaphragm
	0/30 (0%)
	1/54 (2%)
	

	Bleeding (surgeon reported)
	
	13/30 (43%)
	33/54 (61%)
	0.1


ePTFE – Expanded Polytetrafluoroethylene, CPB – Cardiopulmonnary Bypass




















Table 4. Post-operative outcomes
	Post-operative outcomes
	
	Complete ePTFE (Group 1) (n=30)
	Minimal/No ePTFE (Group 2) (n=54)
	P-value

	Re-operation*
	
	12/30 (40%)
	12/54 (22%)
	0.1

	ICU length of stay (days)
	
	7 [6,13]
	6 [4,9]
	0.1

	Hospital length of stay (days)
	
	18 [10,24]
	13 [10,18]
	0.2

	In hospital mortality
	
	3/30 (10%)
	3/54 (6%)
	0.7

	[bookmark: _Hlk72628515]Infection
	
	11/30 (37%)
	11/54 (20%)
	0.1

	
	Pneumonia
	4/30 (13%)
	2/54 (4%)
	

	
	Sepsis
	5/30 (17%)
	6/54 (11%)
	

	
	Driveline
	0/30 (0%)
	1/54 (2%)
	

	
	Wound
	0/30 (0%)
	1/54 (2%)
	

	
	UTI
	1/30 (3%)
	0/54 (0%)
	

	
	GI
	1/30 (3%)
	1/54 (2%)
	

	Thromboembolism
	
	0/30 (0%)
	2/54 (4%)
	0.5

	Postoperative stroke
	
	1/30 (3%)
	0/54 (0%)
	0.4


* re-operation between transplant and hospital discharge
ePTFE – Expanded Polytetrafluoroethylene, ICU – Intensive Care Unit, UTI – Urinary Tract Infection, GI - Gastrointestinal




















All LVAD explant-HT
n=90
LVAD implant to systemic right ventricle n=4
Missing patient records n=2
· perfusion records n=1
· operative notes n=1
LVAD explant-HT final n=84


Figure 1. Flow Diagram - Derivation of the cohort of patients in Ontario from 2005 to 2018 who underwent LVAD explant-HT via median sternotomy.
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[bookmark: _Hlk103264897]Figure 2. An intra-operative photo of a complete ePTFE wrap taken prior to chest closure.




Figure 3. Complete ePTFE (Group 1) incision to initiation of CPB time – the percentage indicates percent of total patients in the group who had the specified incision to CPB time.











Figure 4. No/minimal ePTFE (Group 2) incision to initiation of CPB time – the percentage indicates percent of total patients in the group who had the specified incision to CPB time.
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