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ABSTRACT 

Valve surgery is common in cardiac procedures, with fasteners like COR-KNOT® and hand-tied knots used for 

knot securing. This study compares their efficacy in valve surgery patients. We searched PubMed, SCOPUS, and 

Cochrane Central until August 2023. Outcomes assessed included aortic cross-clamp time (AXT), cardiopulmo-

nary bypass (CPB) time, valvular regurgitation, mortality, prolonged ventilatory support, atrial fibrillation, post-

operative left ventricular ejection fraction (LVEF), and renal failure. Subgroup analysis was performed for mini-

mally invasive and open cardiac surgery. We used a random effects model for analysis. We included eight obser-

vational studies and two randomized controlled trials (RCTs) with a total of 1.411 participants. COR-KNOT sig-

nificantly reduced AXT [MD -15.14, 95 % CI (-18.57, -11.70), P<0.00001] and CPB time [MD -12.38, 95 % CI 

(-14.99, -9.77), P<0.00001]. Valvular regurgitation [RR 0.40, 95 % CI (0.26, 0.61), P<0.0001] and need for pro-

longed ventilatory support [RR 0.29, 95 % CI (0.13, 0.65), P=0.003] were significantly lower with COR-KNOT. 

There were no significant differences in mortality [RR 0.39, 95 % CI (0.09, 1.69), P=0.44], atrial fibrillation [RR 

1.03, 95 % CI (0.83, 1.27), P=0.81], LVEF changes [MD 0.05, 95 % CI (−1.37, 1.47), P = 0.95], or renal failure 

[RR 0.87, 95 % CI (0.16, 4.80), P = 0.87]. COR-KNOT devices reduce operative time and valvular regurgitation 

without increasing mortality or adverse outcomes. This supports their use in enhancing surgical efficiency and 

patient outcomes. However, ongoing discussions about suturing techniques, especially in minimally invasive pro-

cedures, highlight the need for further research and consensus among practitioners. 
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INTRODUCTION 

The incidence of degenerative valve dis-

ease is on the rise as the general population 

ages, leading to an increase in the need for 

surgical interventions to repair or replace 

these valves. The incidence of valvular dis-

eases in the general population is 11.9 %, with 

mitral regurgitation being the most common, 

followed by aortic regurgitation (Matiasz and 

Rigolin, 2018). Surgery remains the mainstay 

of treatment for symptomatic patients with se-

vere disease, with excellent long-term out-

comes (Reddy and Punjabi, 2007). 

A fundamental aspect of heart valve sur-

gery is knot-tying. The traditional method of 

achieving secure knots is hand-tying (Jha et 

al., 2007). Hand-tying, however, has several 

potential drawbacks, such as longer aortic 

cross-clamp time (AXT) and cardiopulmo-

nary bypass (CPB) time, especially when 

multivalvular procedures are needed. This 

may increase the risk of postoperative mor-

bidity and mortality (Ler et al., 2021; Sazzad 

et al., 2021). Additionally, hand-tying, if in-

secure, may lead to higher rates of postopera-

tive paravalvular leak or prosthetic dehis-

cence (Lee et al., 2018). 

Automated fasteners, such as the COR-

KNOT@ by LSI Solutions® are used in heart 

valve surgery to eliminate the need for man-

ual tying during prosthetic implantation. It 

consists of an automated fixture with an artic-

ulating arm and a target device holder, as well 

as one or more additional automated fixtures 

with suturing arms and needle holders (Saz-

zad et al., 2021). The device can rotate the tar-

get device, allowing the suturing arms to per-

form operations such as forming sutures with-

out the need for human intervention (Lee et 

al., 2018).  The use of automated fasteners has 

been shown to reduce AXT and CBP time, 

leading to shorter overall operative time when 

compared with hand-tyng (Salmasi et al., 

2019; Sazzad et al., 2021; Cody et al., 2021). 

While the benefits of automated fasteners 

are clear, it is crucial to be aware of the poten-

tial complications associated with them. Po-

tential concerns include thrombi/clot for-

mation with subsequent systemic emboliza-

tion, coronary ostial obstruction, infective en-

docarditis, periprosthetic regurgitation and 

hemolysis (Sadeghian and Savand-Roomi, 

2017). 

There continues to be a lack of consensus 

regarding the role of automated suture fasten-

ers, such as the COR-KNOT device, in the 

current era and if they are in fact a better tech-

nique compared to hand-tying, and therefore 

should be adopted on a larger scale. They 
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appear to be of greater value in minimally in-

vasive valve surgery or when the surgical 

field is limited (Perin et al., 2019). Given 

these critical considerations, this study aims 

to assess the efficacy of using COR-KNOT 

devices over hand-tied sutures in valvular sur-

gery. 

 

METHODS 

We followed the Preferred Reporting 

Items for Systematic review and Meta-Anal-

yses (PRISMA) guidelines and the Risk of 

Bias in Systematic reviews and assessment of 

multiple systematic reviews (AMSTAR) 2 

while performing this meta-analysis (Shea et 

al., 2017; Page et al., 2021). 

 

Data sources and search strategy 

MEDLINE, EMBASE and Cochrane 

CENTRAL were comprehensively searched 

from inception through July 2023 by two in-

dependent reviewers (MAC and RA). We ex-

tracted studies based on abstracts and titles. A 

full-text appraisal was sought when required. 

MeSH phrases and keywords were used to 

find keywords for “COR-KNOT”, “auto-

mated fastener”, “automated suture”, “auto-

mated suture fastening device”, “automated 

titanium fasteners” and “COR-KNOT heart 

valve surgery”. 

 

Study selection 

Data extraction and assessment of study 

quality 

We included studies if they were: (1) ran-

domized controlled trials (RCTs) or analysis 

of RCTs that determined the impact of auto-

mated sutures and hand-tied sutures in differ-

ent interventional arms, (2) reported either of 

aortic cross-clamp time (AXT), cardiopulmo-

nary bypass (CBP) time, valvular regurgita-

tion, mortality, prolonged ventilatory support, 

atrial fibrillation, postoperative left ventricu-

lar ejection fraction (LVEF), and renal failure 

as one of their outcomes, (3) included patients 

with valvular disease(s) undergoing surgical 

replacement or repair. A third investigator 

(AA) was consulted in case of any disagree-

ment regarding study selection. All articles 

were then uploaded to Endnote Reference Li-

brary (Version X7.5; Clarivate Analytics, 

Philadelphia, Pennsylvania) software to re-

move any duplicates. 

Two reviewers (ZHT and MAQ) inde-

pendently extracted from the selected studies 

the characteristics of the studies, patient de-

mographics, summary events, number of 

events, sample sizes and treatment type.  

Summary events were also extracted for out-

comes of interest, and mean difference (MD) 

with standard deviation (SD) from baseline.  

The quality assessment of included stud-

ies was conducted through Joanna Briggs’ In-

stitute (JBI) critical appraisal checklist 

(Moola et al., 2020). Other studies included 

participants with similar baseline characteris-

tics (Grapow et al., 2015; Plestis et al., 2018; 

Ler et al., 2021). The studies of Beute et al., 

Perin et al. and Grapow et al. did not provide 

information regarding strategies employed to 

reduce the effect of confounding factors 

(Beute et al., 2018; Perin et al., 2019; Grapow 

et al., 2015). All studies did not provide fol-

low up details (Supplementary information, 

Tables 1, 2). The RCT by Etiway et al. did not 

provide information about blinding of the 

treatment allocators and outcome assessors 

(Etiwy et al., 2018). 

 

Statistical analysis 

RevMan (version 5.4.1; Copenhagen: The 

Nordic Cochrane Centre, The Cochrane Col-

laboration) was used to conduct the meta-

analysis. The outcomes of interest were pro-

vided as Risk Ratios (RR) with 95 % confi-

dence intervals (CIs) and were aggregated us-

ing an inverse variance weighted random-ef-

fects model. Forest plots were used to graph-

ically display the pooled analyses. MD and 

95 % CIs were used to present the continuous 

outcomes of interest. Inverse variance 

weighted random-effects model was used to 

pool MD and 95 % CI. We used the median 

value where mean was unavailable. Differ-

ence in means between the baseline and post-

intervention measurement was calculated 

when the change from baseline was not re-

ported. The SD for change was derived from 
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the baseline and the follow up, assuming their 

correlations were 0.5. The Higgins I2 was uti-

lized to assess heterogeneity between trials. A 

25–50 % number was regarded as low, 50–

75 % moderate, and >75 % serious. In all 

cases, a P-value less than 0.05 was considered 

significant. 

 

RESULTS 

Search results and baseline characteristics 

The PRISMA flow chart below summa-

rizes the search and study selection process 

(Figure 2). Initial search yielded a total of 

1800 results. After screening and removal of 

duplicates, 51 articles were assessed for eligi-

bility. Among those, seven of the studies had 

a different study design, nine studies did not 

report relevant outcomes of interest, thirteen 

of them did not have a control group, and 

twelve studies were not in English language. 

A total of 2 RCTs and 8 cohorts were included 

in the final analysis (Grapow et al., 2015; 

Beute et al., 2018; Etiwy et al., 2018; Lee et 

al., 2018; Loberman et al., 2018; Plestis et al., 

2018; Sabik et al., 2018; Perin et al., 2019; 

Morgant et al., 2020; Ler et al., 2021).  

A total of 1,411 participants were in-

cluded in our study amongst which 721 were 

randomized to COR-KNOT while 690 partic-

ipants were grouped into hand-tied knots. Ta-

ble 1 and 2 summarize the baseline character-

istics of included studies. Table 3 contains the 

baseline characteristics of the study popula-

tion of Ler et al. (2021), as this particular 

study did not differentiate between minimally 

invasive cardiac surgery and open heart sur-

gery. Table 4 summarizes the study details of 

the included studies, including the surgical 

procedure performed. 

 

Outcomes 

Aortic cross-clamp Time (AXT) 

A total of six studies reported aortic cross-

clamp time among patients with valvular dis-

order. We performed a subgroup analysis to 

compare the AXT, which included minimally 

invasive surgery and open cardiac surgery. 

Analysis revealed a significant difference in 

AXT between COR-KNOT versus hand-tied 

knots [MD -15.14, 95 % CI (-18.57, -11.70), 

P<0.00001, I²=15%] (Figure 3).

Figure 2: PRISMA 2020 flow dia-
gram for new systematic reviews 
which included searches of data-
bases and registers only (Page et 
al., 2021) 
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Cardiopulmonary bypass (CPB) Time 

Six studies reported CPB time as an out-

come. A subgroup analysis was done to com-

pare the CPB time, which included minimally 

invasive surgery and open cardiac surgery. 

Our meta-analysis showed a significant dif-

ference in CPB time between COR-KNOT 

versus hand-tied knots [MD -12.38, 95 % CI 

(-14.99, -9.77), P<0.00001, I²=0%] (Figure 4). 

 

Valvular regurgitation 

A total of eight studies reported valvular 

regurgitation as an outcome. A subgroup 

analysis was performed to compare the inci-

dence of valvular regurgitation which in-

cluded minimally invasive surgery and open 

cardiac surgery. Analysis yielded a significant 

difference in the incidence of valvular regur-

gitation between COR-KNOT versus hand-

tied knots [RR 0.40, 95 % CI (0.26, 0.61), 

P<0.0001, I²=0%] (Figure 5). 

 

Figure 3: Forest plot comparing AXT in the COR-KNOT group vs Hand-tied  

 

Figure 4: Forest plot comparing CPB time in the COR-KNOT group vs Hand-tied  
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Table 1: Baseline characteristics of the participants undergoing minimally invasive heart surgery (except Ler et al., 2021) 

  Grapow et al., 
2015 

Beute et al., 
2018 

Loberman et 
al., 2018 

Plestis et al., 
2018 

Sabik et al., 
2018 

Perin et al., 
2019 

Morgant et 
al, 2020 

Patients, n 
Cor-Knot 30 53 75 94 168 52  

Hand tie 30 39 44 94 84 56  

Sex, male, n (%) 
Cor-knot 17 (57) 38 (72) 61 (81) 50 (52) 120 (71) 44 (85) 42 (66.7) 

Hand-tie 24 (80) 23 (59) 33 (75) 47 (60) 48 (57) 39 (70) 99 (62.6) 

Age, Year ± SD 
Cor-knot 58.8 ± 13.8 66 ± 4 71 ± 3 72.5 ± 9.3 56.8 ± 10.9 60 ± 5 68.3 ± 10 

Hand-tie 56.1 ± 16.1 68 ± 4 75 ± 4 71.7 ± 9.6 55.1 ± 11.9 61 ± 4 69 ± 10.3 

BMI, kg/m2 Cor-knot 25 ± 6.38 29 ± 1.75 NA NA 25.2 ± 3.88 25.9 ± 1.42 29.3 ± 5.3 

Hand-tie 26 ± 3.58 29 1.75 NA NA 25.9 ± 4.41 26.0 ± 1.05 27.8 ± 5.1 

Hypertension, n 
(%) 

Cor-knot 22 (73) 39 (75) NA 82 (87) NA 14 (27) 42 (66.7) 

Hand-tie 15 (50) 28 (72) NA 80 (85) NA 17 (30) 105 (66.4) 

Diabetes  
Mellitus, n (%) 

Cor-knot 1 (3) 12 (23) NA 25 (26) NA 5 (10) 19 (30.1) 

Hand-tie NA 8 (21) NA 24 (26) NA 0 (0) 33 (20.9) 

LVEF (%, SD) 
Cor-knot NA 62 ± 3.8 63 ± 0.75 60.2 ± 9.5 NA NA 61.5 ± 8.4 

Hand-tie NA 61 ± 1.75 60 ± 3.5 60.5 ± 9.2 NA NA 62 ± 10.7 

Smoking his-
tory, n (%) 

Cor-knot 2 (7) NA NA 39 (42) NA 2 (4) NA 

Hand-tie 4 (13) NA NA 34 (37) NA 6 (11) NA 

Aortic Stenosis, 
n (%) 

Cor-knot NA 44 (83) NA NA NA NA 48 (76.2) 

Hand-tie NA 31 (80) NA NA NA NA 127 (80.3) 

Creatinine, 
mg/dL 

Cor-knot NA 1 ± 3 NA 0.99 ± 0.36 NA NA NA 

Hand-tie NA 0.9 ± 3 NA 1.09 ± 0.57 NA NA NA 

NA = not available 
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Table 2: Baseline characteristics of the participants undergoing open heart surgery (except Ler et al., 
2021) 

  Etiwy et al., 2018 Lee et al., 2018 

Patients, n 
Cor-Knot 25 37 

Hand-tie 25 36 

Sex, male, n (%) 
Cor-knot 15 (60) 23 (62) 

Hand-tie 16 (64) 24 (67) 

Age, Year ± SD 
Cor-knot 6.5 ± 7.8 72.9 ± 10.7 

Hand-tie 66 ± 11 71.5 ± 7.9 

Hypertension, n (%) 
Cor-knot NA 27 (73) 

Hand-tie NA 28 (78) 

Diabetes Mellitus, n (%) 
Cor-knot NA 9 (24) 

Hand-tie NA 10 (28) 

LVEF (%, SD) 
Cor-knot NA 55.5 ± 14.1 

Hand-tie NA 54.0 ± 12.0 

Smoking history, n (%) 
Cor-knot NA 21 (57) 

Hand-tie NA 22 (61) 

Aortic Stenosis, n (%) 
Cor-knot NA 23 (62) 

Hand-tie NA 28 (79) 

Creatinine, mg/dL 
Cor-knot NA NA 

Hand-tie NA NA 

NA = not available 

 
Table 3: Baseline characteristics of the participants in Ler et al., 2021 

 COR-KNOT (n = 124) Hand-tie (n = 124) 

Patients , n Minimally invasive heart  
surgery: 56 

 
Open heart surgery: 68 

Minimally invasive heart  
surgery: 55 

 
Open heart surgery: 69 

Sex, male, n (%) 85 (68.5) 75 (60.6) 

Age, Year ± SD 61.00 ± 3.8 5800 ± 5.1 

Hypertension, n (%) 66 (53.2) 67 (54.0) 

Diabetes Mellitus, n %) 5 (4.0) 4 (3.2) 

LVEF (%, SD) 60.00 ± 3.2 58.00 ± 4.5 

Smoking history, n (%) 44 (35.5) 38 (30.6) 

Creatinine, mg/dL 91.88 ± 73.27 90.81 ± 102.73 

 

Figure 5: Forest plot comparing the incidence of valvular regurgitation in the COR-KNOT group vs 
Hand-tied  
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Table 4: Characteristics of included studies 

Reference 
Type of 
Study 

Type of 
Surgery/ 

Procedure 

Study 
Dura-
tion 

Type of 
Knot used 

Total Patients 
(COR-KNOT/ 

Hand-tie) 
Surgical Technique 

Minimally invasive heart valve surgery 

Grapow et al, 
2015 

Retro-
spective 
cohort 
study 

Minimally 
invasive 
mitral valve 
repair 

5/2013-
6/2014 

Cor-knot vs 
hand-tie 
(knot 
pusher) 

60 (30/30) 

Annuloplasty ring implantation combined with correction of the pro-
lapsing leaflet using artificial chords (GoreTex CV4, W.L. Gore & 
Assoc, Newark, DE) was performed in all patients. Right mini-thora-
cotomy was done to perform the mitral valve surgery by minimal in-
vasion. For cardioplegic arrest in all patients, antegrade Bretschnei-
der HTK was used. There is a lack of data on the number of sur-
geons performing procedures. 

Beute et al, 
2018 

Retro-
spective 
cohort 
study 

Minimally 
invasive 
aortic valve 
replace-
ment 

5/2014-
2/2017 

Cor-knot vs 
hand-tie 
(standard 
manually 
tied knots) 

92 (53/39) 

Two surgeons performed the procedures through mini-right thora-
cotomy and mini-upper sternotomy using normothermic CPB. Ad-
ministration of single-dose anterograde del Nido cardioplegia was 
done. Valves were implanted using pledgeted sutures placed 
through the left ventricle and aorta in all patients. 

Loberman et 
al, 2018 

Retro-
spective 
cohort 
study 

Minimally 
invasive 
surgical 
aortic valve 
replace-
ment 

1/2014-
12/2016 

Cor-knot vs 
hand-tie 
(manually 
tied knots) 

119 (75/44) 
Attending surgeons with expertise performed all aortic valve re-
placements. There is a lack of data on the number of surgeons who 
performed the procedures. 

Plestis et al, 
2018 

Retro-
spective 
cohort 
study 

Minimally 
invasive 
aortic valve 
replace-
ment 

1/2008-
12/2016 

Cor-knot vs 
hand-tie 
(knot 
pusher) 

188 (94/94) 

Six-cm partial upper sternotomy approach with right lateral exten-
sion of incision into 3rd intercostal space was done to perform the 
surgery. Surgeons used antegrade Custodiol-HTK solution for cardi-
oplegic arrest in all patients. To gain access to the aortic valve, 
transverse aortotomy was performed. The number of surgeons per-
forming procedures is unknown. 

Sabik et al, 
2018 

Retro-
spective 
cohort 
study 

Minimally 
invasive 
mitral valve 
repair 

2009-
2016 

Cor-knot vs 
hand-tie 
(knot 
pusher) 

252 (168/84) 

A 4 - 6-cm incision through the fourth right intercostal space was 
done to perform the mitral valve repair. For cardioplegic arrest, 
Buckberg or del Nido cardioplegia was used in all patients. Left pos-
terolateral atriotomy was performed to expose the mitral valve. 
Standard techniques were used to carry out the repair. Procedures 
were performed by a single surgeon. 
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Reference 
Type of 
Study 

Type of 
Surgery/ 

Procedure 

Study 
Dura-
tion 

Type of 
Knot used 

Total Patients 
(COR-KNOT/ 

Hand-tie) 
Surgical Technique 

Perin et al, 
2019 

Retro-
spective 
cohort 
study 

Minimally 
invasive 
mitral valve 
repair 

3/2011-
3/2016 

Cor-knot vs 
hand-tie 
(knot 
pusher) 

108 (52/56) 

Mini-thoracotomy, using femoral or internal jugular vacuum-assisted 
CPB, was done to carry out the procedure. Annuloplasty with either 
the loop technique or standard Carpentierian resection was done to 
perform the mitral valve repair. A single surgeon performed the pro-
cedures. 

Open heart surgery 

Etiwy et al, 
2018 

Random-
ized con-
trolled trial 

Open mi-
tral or tri-
cuspid re-
pair 

8/2016-
1/2017 

Cor-knot vs 
hand-tie 
(conven-
tional hand-
tied knots) 

50 (25/25) 
Annuloplasty rings were used in all procedures to repair the valves 
and a single surgeon performed the procedures. 

Lee et al, 
2018 

Random-
ized con-
trolled trial 

Open sur-
gical aortic 
valve re-
placement 

2/2013-
5/2014 

Cor-knot vs 
hand-tie 
(conven-
tional hand-
tied knots) 

73 (37/36) 

All prosthetic valves were sewn into the supraannular position fol-
lowing a standard pledgeted mattress suture technique using 2-0 
coated polyester sutures. Single surgeon performed the procedures 
along with cardiothoracic surgery resident and fellow doctors. 

Ler et al, 2021 

Retro-
spective 
cohort 
study 

Minimally 
invasive 
CABG + 
valve OR 
CABG + 
valve OR 
CABG + 
valve + 
other OR 
Valve only 

1/2015-
2/2020 

COR-
KNOT® and 
hand-tied 
groups 

111 (56/55) 

For mitral valve cases, the COR-KNOT®️ MIS device with diameter 
of 5 mm and length of 31 cm was used, whereas, for aortic valve 
cases, the COR-KNOT®️ Mini device with the diameter of 4 mm di-
ameter and length of 14 cm length was used. The COR-KNOT® de-
vice used came with QUICK LOAD®️ UNITS, containing reloadable 
small metallic pellets. Every unit was exchanged after securing each 
knot. A single squeeze on the device was used to secure each not 
until the ergonomic feeling of knot security was achieved. In the end 
the sutures were trimmed. Where difficulty in releasing the device 
appropriately was felt, the operating surgeon released the lever fully 
and removed the device from the knot in order to check for suture 
break before proceeding further with the surgery. 
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Mortality 

A total of seven studies reported mortality 

as an outcome. A subgroup analysis was per-

formed to compare mortality which included 

minimally invasive surgery and open cardiac 

surgery. This meta-analysis reported no sig-

nificant difference between the use of COR-

KNOT versus hand-tied knot in preventing 

mortality [RR 0.39, 95 %CI (0.09, 1.69), 

P=0.44, I²=0%] (Figure 6). 

Prolonged Ventilatory Support 

Four studies with a total of 592 patients 

reported prolonged ventilatory support as an 

outcome of interest. Significantly lower rates 

of prolonged ventilator support were seen in 

patients sutured with COR-KNOT after val-

vular surgery when compared with those su-

tured with hand-tied knots  [RR 0.29, 95 %CI 

(0.13, 0.65), P=0.003, I²=0%] (Figure 7).

Figure 6: Forest plot comparing mortality in the COR-KNOT group vs Hand-tied 

 

Figure 7: Forest plot comparing the need for prolonged ventilator support in the COR-KNOT group vs 
Hand-tied  
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Atrial Fibrillation 

A total of five studies reported atrial fibril-

lation among patients undergoing valvular 

surgery. This meta-analysis reported no sig-

nificant difference between the use of COR-

KNOT versus hand-tied knot in preventing 

postoperative atrial fibrillation [RR 1.03, 

95 %CI (0.83, 1.27), P=0.81, I²=0%] (Figure 

8). 

 

Changes in Postoperative Left Ventricular 

Ejection Fraction (LVEF) 

Three studies with 492 patients reported 

no significant difference in postoperative 

LVEF between COR-KNOT versus hand-tied 

knots [MD 0.05, 95 % CI (−1.37, 1.47), P = 

0.95, I2=0%] (Figure 9). 

 

Renal failure 

A total of four studies comprising 600 pa-

tients reported renal failure as an outcome. No 

statistically significant difference was seen 

between COR-KNOT versus hand-tied knots 

in terms of incidence of renal failure [RR 

0.87, 95% CI (0.16, 4.80), P = 0.87, I2=60%] 

(Figure 10). 

 

Figure 8: Forest plot comparing the incidence of atrial fibrillation in the COR-KNOT group vs Hand-tied  

 

Figure 9: Forest plot comparing postoperative LVEF in the COR-KNOT group vs Hand-tied  

 

Figure 10: Forest plot comparing incidence of renal failure in the COR-KNOT group vs Hand-tied 
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DISCUSSION 
Valve repair and/or replacement contin-

ues to be one of the most common procedures 

for adults undergoing cardiac surgery. Two 

techniques are available to secure prosthetic 

valves and rings: traditional hand-tying and 

automated fasteners. Automated fasteners, 

exemplified by the COR-KNOT@ by LSI So-

lutions®, have emerged as an innovative ap-

proach to shorten prosthetic valve implanta-

tion time (Sazzad et al., 2021) The present 

meta-analysis aimed at assessing the efficacy 

of COR-KNOT devices compared to hand-

tied sutures in valve surgery. 

Our findings demonstrated a significant 

reduction in both AXT and CPB times with 

the utilization of the COR-KNOT device, 

showcasing the potential for improved surgi-

cal efficiency. This reduction in operative 

time aligns with the benefits of automation 

(Loberman et al., 2018; Salmasi et al., 2019). 

Sazzad et al. also found a similar relationship 

between the use of COR-KNOT devices and 

reduction in AXT (MD = -14.36) and CPB 

time (MD = -11.74) (Sazzad et al., 2021). Im-

portantly, this advantage could lead to de-

creased exposure to the potential risks inher-

ent in longer operations, potentially mitigat-

ing postoperative morbidity and mortality 

risks (Salmasi et al., 2019; Sazzad et al., 2021; 

Cody et al., 2021). 

Intriguingly, while the reduction in opera-

tive time was evident, our analysis did not re-

veal a significant difference in the incidence 

of atrial fibrillation between surgeries em-

ploying COR-KNOT devices and those using 

hand-tied knots. This suggests that the auto-

mated fasteners did not introduce an addi-

tional risk factor for postoperative atrial fibril-

lation, a common complication associated 

with cardiac surgeries. Therefore, practition-

ers can be reassured that the adoption of 

COR-KNOT devices does not appear to con-

tribute to an increased risk of this particular 

complication. The previous meta-analysis by 

Sazzad et al. did not identify a correlation be-

tween postoperative atrial fibrillation and 

COR-KNOTs (Sazzad et al., 2021). 

 

Notably, the most significant advantage of 

using the COR-KNOT device was observed 

in the context of valvular regurgitation. Our 

analysis revealed a significant decrease in the 

incidence of valvular regurgitation when 

COR-KNOT device was used. This finding is 

also supported by Sazzad et al. (2021) (RR = 

0.40). It should also be noted, however, valve 

perforation followed by valvular regurgitation 

has been reported by two recent case reports 

following COR-KNOT devices use. Never-

theless, the failure was suspected to result 

from lack of experience with COR-KNOT de-

ployment and can be prevented by being vig-

ilant while operating with automated fastener 

and orienting and placing them away from na-

tive valve and or prosthetic leaflets (Salmasi 

et al., 2019). 

In terms of mortality, our study did not 

identify a significant difference between the 

two techniques. This finding suggests that the 

use of COR-KNOT devices is not associated 

with an increased mortality compared to 

hand-tying. However, it is important to note 

that the study did not identify a significant ad-

vantage in terms of mortality prevention ei-

ther, indicating that further investigation is 

necessary to comprehensively assess the im-

pact of automated fasteners on other relevant 

outcomes. Salmasi et al. also concluded that 

there was no significant difference in terms of 

30-day mortality rate between conventional 

knot-tying and COR-KNOT, after analyzing 

several RCTs and retrospective studies (Sal-

masi et al., 2019). 

The reduction in the duration of ventila-

tory support among patients with COR-

KNOT could be attributed to the reduced 

AXT and CPB time. Such benefits may con-

tribute to shorter hospital stay and decrease 

other morbidities associated with prolonged 

intubation, which are essential factors in im-

proving overall patient outcomes and re-

source utilization. 

Our study's analysis of changes of postop-

erative LVEF did not reveal a significant dif-

ference between COR-KNOT and hand-ty-

ing. This suggests that both techniques main-
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tain comparable cardiac function in the post-

operative period.  

Lastly, the analysis of renal failure also 

did not yield a statistically significant differ-

ence between COR-KNOT and hand-tying. 

While the incidence of renal failure did not 

significantly vary between the two tech-

niques, it is essential to recognize that this 

outcome can be influenced by multiple factors 

beyond the suturing method, including pre-

operative patient comorbidities and perioper-

ative care. 

Even though the study demonstrated com-

pelling advantages, it is important to recog-

nize the limitations and/or drawbacks that 

could be associated with both techniques. 

Thus, a comprehensive evaluation of the 

safety profile of both methods is needed prior 

to accepting the COR-KNOT on a wider 

scale. 

 

Limitations 

The current study has the following limi-

tations. The study focused on RCTs and co-

horts, which may introduce variability and 

heterogeneity. The study was also limited by 

the small amount of literature available on 

postoperative outcomes of COR-KNOT de-

vice use. Future research is needed before ac-

cepting the COR-KNOT device on a wider 

scale. It is also important to note that the in-

cluded studies had some degrees of bias that 

may affect the quality of evidence presented. 

 

CONCLUSION 

In conclusion, this study contributes valu-

able insights into the ongoing discourse sur-

rounding optimal techniques for knot secure-

ment during heart valve surgery. Our findings 

suggest that COR-KNOT device offers nota-

ble advantages in terms of reduced operative 

time and valvular regurgitation compared to 

hand-tying. However, we also recognize the 

need for caution in interpreting these results. 

The new studies have also not contributed to 

some of the outcomes (AXT, CPB time, val-

vular regurgitation, prolonged ventilator sup-

port, renal failure and postoperative LVEF) 

previously discussed in Sazzad et al’s work, 

thus, there continue to be a need for further 

investigation and research in this field to de-

rive a better conclusion for these outcomes 

and determine the potential for wide-spread 

use of automated fasteners in cardiac surgery. 

As the field continues to evolve, future re-

search could delve into long-term outcomes, 

patient-specific factors, and the learning 

curve associated with transitioning to auto-

mated fasteners, ultimately refining our un-

derstanding of their place in cardiac valvular 

surgery. 
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