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Background. Intraoperative team turnover is necessary given the duration of many cardiac surgical procedures, despite being an
established risk factor for harm. We sought to determine if there was an association between intraoperative anesthesia handof
(AH) and patient morbidity and/or mortality after cardiac surgery.Methods. All adult cardiac surgery procedures fromNovember
2016 through November 2021 were retrospectively interrogated for AH. Tese results were merged with postoperative patient
outcomes data and analyzed for morbidity and mortality. Results. A single AH occurred in 1,087/5,937 (18.3%) procedures, and
two or more AHs occurred in 224 (3.8%) procedures. Baseline characteristics show that AH is more frequently associated with
higher complexity patients and operations. Te primary outcome of operative mortality occurred in 113 (2.4%), 54 (5.0%), and 7
(3.1%) patients in the no AH, single AH, andmultiple AH cohorts. After multivariable adjustment, the odds ratio for mortality was
1.15 (95% CI 0.79–1.67 and P � 0.46) for a single AH and 0.83 (95% CI 0.36–1.90 and P � 0.66) for multiple AH. Tere were no
signifcant diferences in readmission, length of stay, or a composite complication outcome between the cohorts after adjustment.
Conclusions. In a large single-center experience, intraoperative anesthesia handofs were not associated with adverse outcomes
after cardiac surgery.

1. Introduction

Te delivery of cardiac surgical care to patients is a highly
complex process that requires a continuous exchange of
information between a multitude of care providers. Te
procedures can be long and may therefore be associated with
signifcant turnover among the various team members,
resulting in an increased potential for error. Intraoperative
team turnover is an established risk factor for patient care
and applies to many diferent providers including attending
physicians, trainees, nurses, and anesthesia providers [1].
While the outcomes of cardiac surgery are ultimately the
result of many decisions and actions frommultiple providers
and health care personnel, the individual components of the
entire cardiac surgery process should be continually assessed
for areas of improvement.

Two large, multicenter studies have reported a signif-
cant association between intraoperative anesthesiologist
handof and mortality in patients undergoing cardiac sur-
gery [2, 3]. However, the conclusions drawn from these
multicenter studies may not apply to individual centers that
have focused on improving the quality of transitions of care
including the intraoperative anesthesiologist handof pro-
cess. Tis was a specifc point of emphasis from our col-
leagues at the Anesthesia Patient Safety Foundation that
sought to decrease the risk of miscommunications during
intraoperative handofs using evidence-based cognitive aids
and checklists [4]. At our institution, we acted upon this call
to action by implementing an electronic intraoperative
handof checklist several years ago with the goal of de-
creasing unintended patient harm attributable to intra-
operative handofs. Furthermore, a recent randomized trial
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comparing an anesthesia handof to no handof found no
signifcant diference in mortality, readmission, or serious
postoperative complications within 30 days [5]. In this study,
we sought to assess whether the presence and number of
intraoperative anesthesiologist handofs during cardiac
surgery cases were associated with operative mortality,
readmission, length of stay, or a composite of complications
in our institutional cohort.

2. Materials and Methods

Tis study was approved by the Mass General Brigham
Institutional Review Board (Protocol #2004P001528, ap-
proved 4/27/2021).

2.1. Study Design and Population. Tis was a single-center,
retrospective cohort study of patients over the age of 18 years
who underwent any type of cardiac surgery from November
2016 through November 2021. Te cohort was established by
merging anesthesia records with our institutional cohort within
the Society of Toracic Surgeons (STS) National Adult Cardiac
Surgery Database which collects extensive preoperative, intra-
operative, and short-term postoperative data on all patients
undergoing cardiac surgery. Patients who underwent a reoper-
ation during an index admission were not double counted.

2.2. Exposure and Outcomes. Te exposure of interest was
the number of intraoperative attending anesthesiologist
handofs (AH) which were categorized as no handof, one
handof, or two or more handofs. A handof was defned as
a complete nontransient transition of anesthesia care be-
tween attending anesthesiologists.Te primary outcome was
operative mortality (death during index admission or within
30 days of discharge). Secondary outcomes included read-
mission within 30 days of index hospitalization, prolonged
hospital length of stay defned as greater than 14 days,
surgical site infection, renal failure, and a composite of
major complications occurring during the index hospitali-
zation. Te composite of major complications included one
or more of the following: cardiac arrest, deep sternal wound
infection, deep vein thrombosis, gastrointestinal complica-
tions, paralysis, pneumonia, prolonged mechanical venti-
lation, postoperative reintubation, pulmonary embolism,
renal failure, reoperation for bleeding, reoperation for other
reasons, sepsis, stroke, and surgical site infection. All out-
comes were specifed a priori.

2.3. Statistical Analysis. Continuous data are presented as
mean± standard deviation if normal or as median and
interquartile range if nonnormal. Categorical data are
presented as number and percentage. Baseline characteris-
tics were compared using the Kruskal–Wallis test or Fisher’s
exact test as appropriate. Crude associations for the exposure
and outcomes of interest were frst assessed using uni-
variable logistic regression. To adjust for potential difer-
ences between the exposure groups, the baseline and
operative covariates were used to ft a multivariable logistic

regression model to generate an adjusted odds ratio with
95% confdence intervals and a P value. Covariates were
chosen based on clinical relevance. Model overftting was
avoided by using the “rule of 10.” Interactions were not
included in the models. A sensitivity analysis using the
propensity score method of inverse probability of treatment
weighting (IPTW) was performed to analyze the primary
outcome, operative mortality, when no handof occurred
versus when one or more handofs occurred. A propensity
score for one or more handofs occurring was generated by
frst ftting a logistic regressionmodel with the handof status
as the outcome and including baseline characteristics
covariates as predictors; a postestimation command was
then used to generate the propensity score. Te pseudo-R2

value for the logistic regression model to predict treatment
assignment was 0.22. Propensity scores were then used to
generate the inverse probability of treatment weight which
was used to check the balance of the covariates after
weighting. A logistic regression model using the inverse
probability of treatment weight was then ft for the primary
outcome. Missing data was less than 0.1% for all variables.
Observations with missing data (n� 3) were excluded from
the regression analyses. All hypotheses tested were two-
sided, and a P value of less than 0.05 was considered sta-
tistically signifcant. All analyses were performed using Stata
17 (College Station, TX: StataCorp LLC).

3. Results

In the total cohort of 5,937 procedures, a single AH occurred
in 1,087 (18.3%), and two or more AH occurred in 224
(3.8%). Baseline and operative characteristics are provided in
Table 1. Te distribution of operation type, urgency status,
procedure time, preoperative LVEF, preoperative cardio-
genic shock, prior myocardial infarction, number of diseased
vessels in patients undergoing coronary artery bypass
grafting (CABG), heart failure, diabetes, dialysis, prior
CABG, and prior valve surgery varied between the number
of handof cohorts (all P< 0.05). Notably, the baseline and
operative characteristics for the multiple AH group do not
conclusively suggest a more complex and sicker cohort than
the single AH group, which had a higher proportion of low
left ventricular ejection fraction (LVEF), cardiogenic shock,
previous myocardial infarction (MI), heart failure, diabetes,
and dialysis. However, both groups had a higher proportion
of patients with low LVEF, cardiogenic shock, previous MI,
more diseased coronary arteries, cerebrovascular disease,
peripheral vascular disease, heart failure, liver disease, di-
alysis, and urgent/emergent status than patients without
a handof. Additionally, while only 11minutes separate the
median procedure times of the single AH (297.1minutes)
and multiple AH (308.0minutes) cohorts, the median
procedure time for the no AH cohort was 39minutes shorter
than the single AH cohort (257.8minutes). For patients who
underwent a procedure for which an STS Predicted Risk of
Mortality is calculated, the predicted risk of mortality in the
no handof (n� 3,012), single handof (n� 627), and two or
more handofs (n� 133) was 1.1%, 1.2%, and 1.3%, re-
spectively (P< 0.01).
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3.1. Primary Outcome. Tere were 113 (2.4%), 54 (5.0%),
and 7 (3.1%) deaths in the no handof, single handof, and
multiple handof cohorts, respectively (P< 0.01). Te results
for a single handof versus no handof are included in Ta-
ble 2, and the results for multiple handofs versus no handof
are included in Table 3. Te unadjusted odds ratio for op-
erative mortality for single handof versus no handof was
2.09 (95% CI 1.50–2.91 and P< 0.01); however, after mul-
tivariable adjustment, the odds ratio was 1.15 (95% CI
0.79–1.67 and P � 0.46). Te unadjusted odds ratio for
multiple handofs compared to no handof was 1.29 (95% CI
0.59–2.80 and P � 0.52), and the adjusted odds ratio was
0.83 (95% CI 0.36–1.90 and P � 0.66).

3.2. Secondary Outcomes. Tables 2 and 3 show the un-
adjusted and adjusted odds ratios, 95% confdence intervals,
and P values for the single and multiple handof compari-
sons, respectively.

3.2.1. Readmission. Tere were 562 (12.2%), 158 (14.5%), and
35 (15.6%) readmissions in the no handof, single handof,
and multiple handof cohorts, respectively. Te unadjusted
odds ratio for a single handof was 1.23 (95%CI 1.01–1.49 and
P � 0.03); the adjusted odds ratio was 1.05 (95% CI 0.84–1.30
and P � 0.68). Tere was also no diference for multiple
handofs vs no handof with an unadjusted odds ratio of 1.34
(95% CI 0.92–1.94 and P � 0.12); the adjusted odds ratio was
0.86 (95% CI 0.54–1.36 and P � 0.52).

3.2.2. Prolonged Hospital Length of Stay. Prolonged hospital
length of stay occurred in 562 (12.2%), 217 (20.0%), and 48
(21.4%) patients in the no handof, single handof, and
multiple handof cohorts, respectively. Te unadjusted es-
timate for prolonged hospital length of stay was increased for
single handof versus no handof with an odds ratio of 1.80
(95% CI 1.52–2.14 and P< 0.01); however, the diference was
no longer observed after adjustment with an adjusted odds
ratio of 1.07 (95% CI 0.84–1.36 and P � 0.57). Te un-
adjusted odds ratio for multiple handofs versus no handof
was 1.97 (95% CI 0.1.42–2.75 and P< 0.01); the adjusted
odds ratio was 1.12 (95% CI 0.70–1.78 and P � 0.64).

3.2.3. Complications. Te composite of complications oc-
curred in 845 (18.3%), 271 (24.9%), and 64 (28.6%) patients
in the no handofs, single handof, and multiple handofs
cohorts, respectively. Tere was an unadjusted diference in
the composite of complications for single handof versus no
handof with an unadjusted odds ratio of 1.49 (95% CI
1.27–1.74 and P< 0.01); however, the diference did not
persist after adjustment with an adjusted odds ratio of 0.95
(95% CI 0.77–1.16 and P � 0.58). Te unadjusted odds ratio
for multiple handofs was 1.79 (95% CI 1.33–2.41 and
P< 0.01); the adjusted odds ratio was 1.20 (95% CI 0.82–1.76
and P � 0.34). After multivariable adjustment, there was
also no diference in surgical site infections or renal failure
for single or multiple handofs versus no handof (Tables 2
and 3, P> 0.05 for both).

3.3. Sensitivity Analysis. To make our study fndings com-
parable to prior studies that have evaluated handof as
a binary event, we performed a sensitivity analysis com-
paring any handof with no handof. Te one AH and
multiple AH cohorts were combined, resulting in 1,311
patients in the handof cohort and 4,626 patients in the no
handof cohort. P values for the baseline and operative
characteristics before and after inverse probability of
treatment weighting (IPTW) are included in Table 4. Using
IPTW, the odds ratio for the operativemortality occurring in
the handof cohort versus no handof cohort was 1.11 (95%
CI 0.75–1.64 and P � 0.59). Case start time was the only
signifcant predictor of the need for anesthesia handof as
afternoon (1200–1559), evening (1600–1959), and overnight
(2000–0559) start cases had 2.3 (95% CI 2.1–2.45), 2.7 (95%
CI 2.5–3.0), and 2.4 (95% CI 2.0–2.8) increased odds of
anesthesia handof, respectively, compared to morning start
cases (0600–1159).

4. Comment

Te Joint Commission defnes a handof as a contempora-
neous, interactive process of passing patient-specifc in-
formation from one caregiver to another to ensure the
continuity and safety of patient care. Standardized handof
communications have been a Joint Commission patient
safety goal since 2006 [6]. A recent scientifc statement from
the American Heart Association regarding patient safety in
the cardiac operating room recommends standardization
and the use of protocols for handofs [7]. Te intraoperative
handof of information between anesthesiologists is an
important part of the operation during which information
related to the case progression, patient physiology and
laboratory markers of end-organ function or ischemia,
medication administration, anticipated needs, and more is
exchanged.

Two recent studies have shown that anesthesia handof is
a predictor for worse patient outcomes after cardiac surgery
[2, 3]. Sun and colleagues retrospectively analyzed 102,156
Canadian patients undergoing cardiac surgery from 2008 to
2019. Remarkably, anesthesia handof only occurred in 1.9%
of their cases but was associated with signifcantly higher
risks of 30-day mortality (hazard ratio (HR), 1.89; 95% CI,
1.41–2.54) and 1-year mortality (HR, 1.66; 95% CI,
1.31–2.12), as well as longer ICU (risk ratio (RR), 1.43; 95%
CI, 1.22–1.68) and hospital (RR, 1.17; 95% CI, 1.06–1.28)
LOS [2]. Hannan et al. queried the New York State registry
from 2010 to 2016 and in 103,102 cases found that 8.5% of
the procedures involved anesthesia handofs. After multi-
variable adjustment, the group with a handof had higher
short-term mortality (2.86% vs. 2.48%, adjusted risk ratio
(ARR)� 1.15 [1.01–1.31]) [3]. Moreover, in a review of
surgical malpractice claims, up to 43% of communication
breakdowns associated with patient injury occurred in
connection to handofs [8].

Given that two large multi-institutional studies have
demonstrated an association between AH and deleterious
patient outcomes, we aimed to examine this association at
our institution and found that there was no diference in
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Table 2: Outcomes for single handof versus no handof.

Unadjusted
OR (95% CI) P values Adjusted OR (95% CI) P values

Operative Mortality∗ 2.09 (1.50–2.91) <0.01 1.15 (0.79–1.67) 0.46
Readmission+ 1.23 (1.01–1.49) 0.03 1.05 (0.84–1.30) 0.68
Prolonged hospital length of stay+ 1.80 (1.52–2.14) <0.01 1.07 (0.84–1.36) 0.57
Complication+ 1.49 (1.27–1.74) <0.01 0.95 (0.77–1.16) 0.58
Surgical site infection+ 1.32 (0.71–2.47) 0.38 1.27 (0.66–2.45) 0.47
Renal failure+ 1.70 (1.26/2.29) <0.01 0.96 (0.65–1.41) 0.83
CI, confdence interval; OR, odds ratio; LVEF, left ventricular ejection fraction. ∗Adjusted for age, gender operation, status, procedure time, cardiogenic
shock, heart failure, diabetes, and dialysis. +adjusted for age, gender, operation, status, and procedure time; LVEF, cardiogenic shock, previous myocardial
infarction, number of diseased vessels, cerebrovascular disease, peripheral vascular disease, heart failure, diabetes, liver disease, dialysis, prior coronary artery
bypass, and prior valve surgery.

Table 3: Outcomes for multiple handofs versus no handof.

Unadjusted
OR (95% CI) P values Adjusted OR (95% CI) P values

Operative Mortality∗ 1.29 (0.59–2.80) 0.52 0.83 (0.36–1.89) 0.66
Readmission+ 1.34 (0.92–1.94) 0.12 0.86 (0.54–1.36) 0.52
Prolonged hospital length of stay+ 1.97 (1.42–2.75) <0.01 1.12 (0.70–1.78) 0.64
Complication+ 1.79 (1.33–2.41) <0.01 1.20 (0.82–1.76) 0.34
Surgical site infection+ 1.48 (0.51–4.81) 0.51 1.47 (0.44–4.91) 0.53
Renal failure+ 1.68 (0.94–3.00) 0.08 0.96 (0.45–2.05) 0.92
CI, confdence interval; OR, odds ratio; LVEF, left ventricular ejection fraction. ∗Adjusted for age, gender operation, status, procedure time, cardiogenic
shock, heart failure, diabetes, and dialysis. +Adjusted for age, gender, operation, status, and procedure time; LVEF, cardiogenic shock, previous myocardial
infarction, number of diseased vessels, cerebrovascular disease, peripheral vascular disease, heart failure, diabetes, liver disease, dialysis, prior coronary artery
bypass, and prior valve surgery.

Table 4: Baseline characteristics before and after IPTW.

Any handof versus no handof
Unweighted P values Weighted P values

Age 0.394 0.801
Gender 0.153 0.573
Cardiogenic shock <0.0001 0.943
Previous MI <0.0001 0.996
Number of diseased vessels <0.0001 0.759
Cerebrovascular disease 0.038 0.432
Peripheral vascular disease 0.081 0.719
History of heart failure 0.006 0.990
Diabetes 0.027 0.756
Liver disease 0.081 0.963
Dialysis 0.007 0.634
Prior CABG <0.0001 0.941
Prior valve <0.0001 0.957
Procedure time <0.0001 0.086
Status
Urgent <0.0001 0.773
Emergent <0.0001 0.618
Emergent salvage 0.038 1.000

Procedure
Isolated CABG 0.020 0.646
Isolated AVR <0.0001 0.842
Isolated MVR 0.394 0.841
AVR/CABG 0.859 0.915
MVR/CABG 0.284 0.479
AVR/MVR 0.408 0.692
MV repair <0.0001 0.782
MV Repair/CABG 0.761 0.978

AVR, aortic valve replacement; CABG, coronary artery bypass grafting; IPTW, inverse probability of treatment weighting; LVEF, left ventricular ejection
fraction; MI, myocardial infarction; MV, mitral valve; MVR, mitral valve replacement.
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operative mortality, readmission, prolonged hospital length
of stay, surgical site infection, renal failure, or a composite of
major complications between patients who had one or more
intraoperative anesthesia handofs and those who did not
have an intraoperative anesthesia handof occur. In addition,
we sought to assess for a stepwise increased risk which might
be expected with the occurrence of two or more AH
compared to only one AH, which has not been previously
studied, and our results do not support such an
increased risk.

Tere are several potential explanations for our dis-
cordant fndings. First, our study period includes a more
contemporary cohort, which may have beneftted from the
recent increased focus on nontechnical skills in the oper-
ating room to improve patient safety. Next is the presence of
an electronic health record (EHR). Our study includes pa-
tients from 2016 to 2021 which coincides with the use of
EPIC (Epic Systems Corporation, Madison, WI) for intra-
operative anesthesia charting. It is not clear from the prior
studies whether there was use of EHRs in some or all of the
participants. EHRs have been shown to increase patient
safety and reduce errors related to handofs [9–12]. More-
over, we know that the incorporation of checklists into
patient care results in decreased mortality and morbidity
[13]. In late 2015, researchers from our institution published
a paper on the use of an electronic checklist for intra-
operative handof of anesthesia care [14]. One of the key
components was the integration of this checklist into our
EHR for a real-time assessment of the patient for a more
accurate handof of care; a concept that has been shown to be
efective for improving intraoperative patient handofs
[15–17]. Tis work has been implemented at our institution
in the cardiac surgical operating rooms since 2015 and
throughout the study period (2016–2021). Te handof tool
contains pertinent patient information to ensure a more
streamlined transition of care; this tool is known as P.A.S.S.
(Patient Summary, Action List, Situational Awareness, and
Synthesis) and contains consistent information regardless of
the cardiac surgical case. Information provided in P.A.S.S.
includes: patient summary (Problem list, allergies, previous
anesthetic concerns, indwelling lines and airway devices,
intraoperative intake/output, and recent pertinent labora-
tory values), Action List ongoing ‘to-do” items such as
(recheck glucose in 30minutes, follow up on hemoglobin
level, begin transfusing cell-saver blood products), Situa-
tional Awareness (phrases such as “If the patient becomes
hypotensive, they responded well to 4 mcgs of norepi-
nephrine), and lastly, Synthesis by receiver (Te clinician
taking over care will confrm their understanding of all the
information “In summary. . ..”). Tese intraoperative
handofs occur in the operating room at the patient’s bedside
and the attending cardiac surgeon at the time is notifed of
this handof. Other communication strategies including
S.B.A.R. (Situation, Background, Assessment, and Recom-
mendation), have also been shown to be efective com-
munication methods for handof [18].

Over the study period, there was institutional turnover in
the cardiac anesthesia attending staf, but the approach to
intraoperative handofs remained intact. Tere are other

institution-specifc factors that may explain why results from
our study did not show an increased morbidity or mortality
in patients with AH. As most intraoperative handofs occur
in the late afternoon and evening hours, it is important to
note that during the study period, the anesthesia call system
required the evening team to be in-house from the beginning
of the day. Tus, those anesthesia attending may already be
peripherally familiar with the case or were aware of the
unique challenges that may have occurred during the case
(difcult intubation, severe hemodynamic compromise, and
so on). Te daily operating room anesthesia team leader,
who is briefed on all the cardiac cases scheduled for the day,
is also the individual assigning the anesthesiologists to take
over care; this may have led to a more nuanced approach for
the assignment of handofs. Furthermore, during the study
period, over 50% of the staf cardiac anesthesiologists
working in the operating room were also stafng the cardiac
surgical intensive care unit (ICU); this is the primary lo-
cation for all cardiac surgical patients. Terefore, it is
possible that the same attending anesthesiologists were
caring for a patient in the ICU the day before the patient was
in the operating room.

Another potential explanation for our fndings is the
presence of anesthesia trainees in our cardiac surgical cases.
Whereas the anesthesia trainee status was unknown in the
aforementioned recent studies which showed a diference in
mortality, nearly every cardiac case at our institution has
a trainee (resident or fellow) involved in their care, and staf/
trainee handofs are typically staggered to ensure continuity
whichmay reduce the potential for error, although we do not
have data to support this.

Our study has several limitations. First, this is a single
institution retrospective study and is thus subject to all the
known bias. However, even though the prior studies in-
cluded very large cohorts, conclusions about the risk of
anesthesia handofs are difcult to make at the multicenter
level because there is likely substantial heterogeneity in the
handof process among institutions, which motivated us to
assess our results. In addition, few single centers are likely to
have contemporary, comparable-sized cohorts as the prior
studies, which limits highly powered studies. Despite this,
our study demonstrates discrepant fndings than other
studies in the literature. Considering the department of
anesthesia at our institution has employed signifcant re-
sources into an educational curriculum and infrastructure to
optimize the exchange of information at patient care
transitions, it is plausible that we are an outlier. Tere were
higher proportions of patients who underwent a procedure
in the “other” category which includes all other procedures
and combinations other than the 8 procedures which have
STS risk models. While this heterogeneous group includes
aortic procedures which can introduce considerable varia-
tion in procedural duration and risk, there were no difer-
ences in outcomes between the groups which suggest the
anesthesia handof process is also efective for these
complicated cases.

Finally, while our study involves a large population of
patients, the majority (78.5%) of cardiac surgical cases had
no turnover. Tus, the groups with AH may be

6 Journal of Cardiac Surgery



underpowered to detect diferences in rare events after
cardiac surgery. Tis was our motivation in creating
a composite outcome of relatively common events after
cardiac surgery in hopes to elicit a diference. It is important
to note that the previous two studies published in the lit-
erature by Sun (98.1%) and Hannan (91.5%) also had
a majority of cases involving no handof [2, 3]. It is also
interesting to note that if the assumption is that an error is
likely to occur during a handof, then multiple (2+) handofs
would portend a worse prognosis than one or no handofs;
however, this was not demonstrated in our results.

Te complexity of cardiac surgery requires that numerous
personnel with diferent skillsets interact and communicate
during the course of a procedure, and the anesthesia handof
process is only one of these important interactions. Future
research should be directed at characterizing and quantifying
best practices for anesthesia handof and other interactions
and conducting a randomized trial when feasible.

5. Conclusion

In a large single-center experience of a tertiary academic
medical center, intraoperative anesthesia handofs were not
associated with deleterious outcomes after cardiac surgery.

Data Availability

Te data used to support the fndings of this study are
available from the corresponding author upon request and
on IRB approval.

Ethical Approval

Tis study was approved by the Mass General Brigham
Institutional Review Board Protocol #2004P001528, ap-
proved 4/27/2021.

Conflicts of Interest

Te authors declare that they have no conficts of interest.

Acknowledgments

DCP and SBW’s research fellowship positions are funded in
part by Philanthropic Contributions by the Martignetti and
Corrigan Minehan Families.

References

[1] J. P. Bloom, P. Moonsamy, and R. M. Gartland, “Impact of
staf turnover during cardiac surgical procedures,”Te Journal
of Toracic and Cardiovascular Surgery, vol. 161, no. 1,
pp. 139–144, 2021.

[2] L. Y. Sun, P. M. Jones, D. N. Wijeysundera, M. A. Mamas,
A. Bader Eddeen, and J. O’Connor, “Association between
handover of anesthesiology care and 1-year mortality among
adults undergoing cardiac surgery,” JAMA Network Open,
vol. 5, no. 2, Article ID e2148161, 2022.

[3] E. L. Hannan, Z. Samadashvili, and T. M. Sundt, “Association
of anesthesiologist handovers with short-term outcomes for

patients undergoing cardiac surgery,” Anesthesia and Anal-
gesia, vol. 131, no. 6, pp. 1883–1889, 2020.

[4] A. V. Agarwala, M. B. Lane-Fall, and P. E. Greilich, “Con-
sensus recommendations for the conduct, training, imple-
mentation, and research of perioperative handofs,”
Anesthesia and Analgesia, vol. 128, no. 5, Article ID e71, 2019.

[5] M. Meersch, R. Weiss, and M. Küllmar, “Efect of intra-
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