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WELCOME MESSAGE

We are excited to invite you to the 38"™ Annual Congress of the European Association of Cardio-
thoracic Anaesthesiology and Intensive Care (EACTAIC), which will be held in Budapest, Hun-
gary, on October 11-13, 2023.

The theme of this year’s congress is “Challenges and Opportunities,” which reflects the evolving role
of cardiothoracic and vascular anaesthesia amidst the increasing complexity of cardiovascular dis-
eases. As our specialty continues to become ever more sophisticated, there is a greater need for multi-
disciplinary collaboration and convergence between cardiology, cardiothoracic surgery, and cardiac
anaesthesia, with regards to building on our shared knowledge base and overlapping skillsets.

The congress will feature a range of scientific sessions, including plenary lectures, symposia,
teaching masterclasses and workshops, all designed to share the latest advances in research, clini-
cal practice, and education in the field.

In addition to the scientific program, there will be ample opportunities for networking and collabo-
ration, including a welcome reception, social events, and an exhibition hall showcasing the latest
products and services in cardiothoracic anaesthesiology.

Budapest is a city that captivates visitors with its rich history, stunning architecture, and vibrant
cultural scene. The city is known for its picturesque views of the Danube River, the magnificent
Chain Bridge, and the grandeur of Buda Castle. Budapest is also famous for its thermal baths,
offering a relaxing and rejuvenating experience for those who visit. The city is also renowned for
its culinary and wine virtues, offering a wide array of Hungarian culinary delicacies in famous res-
taurants, coffee houses, and pastry shops.

We invite you to join us in Budapest from October 11-13, 2023, for a memorable and enriching
experience. The congress promises to provide an excellent opportunity to expand your knowledge,
connect with colleagues, and experience the vibrant city of Budapest.

We look forward to welcoming you to the 2023 EACTA Congress in Budapest.

Sincerely,

Andrea Székely
Head of Local Organizing Committee

Patrick Wouters
President of EACTAIC

Gianluca Paternoster
Annual Events Chair of EACTAIC
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Evaluation of Intraoperative Left Ventricular Diastolic Func-
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Introduction: Intraoperative diastolic strain-based measure-
ments assessed by transesophageal echocardiography (TEE)
showed strong correlation with LV relaxation, compliance and
filling in cardiac surgery patients (1,2), but there are no reports
about evaluation through the perioperative period. Therefore,
we aim to explore the feasibility of this novel assessment tool
in the entire intraoperative course and to describe the changes
of LV diastolic function measured by myocardial strain as
well as by conventional echocardiographic measures and com-
mon grading algorithms.

Methods: Thirty adult patients scheduled for isolated onpump
coronary artery bypass grafting (CABG) surgery with preoper-
ative preserved left and right ventricular function, and an
uneventful intraoperative course were included into this pro-
spective study. TEE was performed intraoperatively after
induction of anesthesia (t1), after termination of cardiopulmo-
nary bypass (t2), and after sternal closure (t3) using General
Electric Vivid E95 echocardiography machines. All measure-
ments were performed in stable hemodynamics, in sinus
rhythm or atrial pacing, and without relevant vasoactive sup-
port. EchoPAC v204 software (GE healthcare) was used for

analysis of strain-based measurements of peak longitudinal
strain rate during isovolumetric relaxation (SR-IVR), and dur-
ing early (SR-E) and late (SR-A) LV filling. Evaluation of con-
ventional echocardiographic parameters included trans-mitral
doppler measures of early (E) and late (A) LV filling, as well
as of lateral tissue doppler velocity assessed during early (€)
and late (a) LV filling. LVDD was graded according to recent
guidelines (3) and additionally by a strain-based approach.

Results: Evaluation and grading of LVDD by myocardial
strain was feasible in all included patients at all timepoints of
assessment. Using conventional grading algorithms, however,
a substantial part of patients could not be sufficiently graded,
falling into an indeterminate zone, not reliably estimating
LVDD (tl, 40%; t2, 33%; t3, 36%). There was significant
impairment of LV diastolic function after bypass as measured
by SR-IVR (t1 v 2, 0.28 s-1 (IQR 0.23;0.31) v 0.18 s-1 (IQR
0.14;0.22); p<0.001), SR-E (t1 v t2,0.95 £ 0.34 s-1 v 1.28 &+
0.36 s-1; p<0.001), and E/SR-IVR (t1 vt2,2.3 = 1.0 m v 4.5
+ 2.1 m; p<0.001). Conventional echocardiographic measures
remained unchanged during the same period (E/A t1 v t2, 1.27
(IQR 0.94;1.59) v 1.21 (IQR 1.03;1.47), p=1, and E/e't] v t2,
7.0 (IQR 5.3;9.6) v 6.35 (IQR 5.7;9.9); p=0.9). There was no
significant change in the values of SR-IVR, SR-E, SR-A, E/
SR-IVR, E/A and E/¢’before and after sternal closure (t2 v t3).

Discussion: Intraoperative assessment of strain-based meas-
urements of LV diastolic function and strain-based LVDD
grading was feasible in our group of selected patients, while
conventional parameters and recent algorithms failed to
describe LVDD sufficiently in a substantial number of
patients. Strain-based measurements showed impairment of
LV relaxation and compliance after bypass, which was not
detected by conventional echocardiographic parameters.
Therefore, diastolic myocardial strain might be more sensitive
in detecting myocardial diastolic dysfunction by TEE in the
perioperative setting with its dynamic changes of loading con-
ditions.

References:

(1) Ebrahimi F. et al., JCVA, 33(4); p1014-1021
(2) Ebrahimi F. et al., JCVA, 35(1); p216-221
(3) Nagueh, S.F. et al., JASE, 29(4); p277-314


https://doi.org/
https://doi.org/
http://www.ScienceDirect.com
http://www.jcvaonline.com

2 38th EACTAIC Annual Congress 2023 / Journal of Cardiothoracic and Vascular Anesthesia 37 (2023) 1—16

Topic: 04 - Cardiopulmonary Bypass & ECMO

0C.02

The HEPDOSE pilot study: the use of the PRODOSE algo-
rithm to reverse the effects of the administration of initial high
dose unfractionated heparin.
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Introduction: Objectives: The use of the individualised,
pharmacokinetic PRODOSE algorithm for reversing unfractio-
nated heparin (UFH) after cardiopulmonary bypass (CPB)
demonstrated a 36% protamine dose reduction compared with
the standard regimen (1 mg protamine / 100U pre-CPB hepa-
rin) without increased bleeding (1). We aimed to investigate
the validity of this algorithm when used on 3 different initial
UFH doses.

Methods: Design: Prospective study
Setting: Tertiary care cardiac centre

Participants: 60 elective adult patients undergoing cardiac
surgery on CPB

Interventions: After ethics approval, 60 well matched
patients were allocated into three groups to receive an initial
dose of 300, 400 or 500 IU per kilogram of UFH prior to the
commencement of CPB. Sampling was performed after induc-
tion of anaesthesia, and after heparin reversal with protamine
using the PRODOSE algorithm. Samples were analysed for
the ratio of ROTEM CT INTEM / HEPTEM (I:H CT ratio)
anti-Xa levels.

Results: Measurements and Main Results: The total mean
administered heparin dose in the 300IU/kg, 400IU/kg and
500IU/kg groups were 39,975 (36,528-43,421) IU, 43,195
(36,940-49,449) 1U and 47,900 (44,807-50,992) 1U, respec-
tively (p=0.039). There was no difference in baseline I:H
CT ratio (p=0.16) or anti Xa levels (p=0.13) between the
groups. The protamine:heparin ratio for reversal post CPB
was 0.6 in all three groups. After reversal the I:H CT ratio
was 0.997 (0.866-1.02) in the 300U/kg group, 1.038
(0.969-1.042) in the 400U/kg group and 1.03 (0.979-1.063)
in the 500U/kg group (p=0.16). There was no statistically
significant difference between pre-heparin and post-
reversal I:H CT ratio in any of the groups. There was no
significant difference in anti-Xa levels (p=0.270) between
the groups. There was no difference in overall 24-hour

blood loss (p=0.68) or packed red blood cell transfusion
(p=0.922).

Discussion: Conclusion: A primary outcome of an I:H CT
ratio of < 1.25 is indicative of complete heparin reversal after
CPB. Our study shows that using the PRODOSE pharmacoki-
netic algorithm to calculate the required protamine dose is fea-
sible and safe over a broad range of pre-CPB heparin doses.
This is supported by the secondary outcomes of similar anti
Xa levels, blood loss and blood usage in all three groups.
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Enhanced Recovery after Elective Cardiac Surgery; a focus
on Key Performance Indicators
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Introduction: Enhancing recovery after surgery (ERAS) pro-
grammes have been widely practised across surgical disci-
plines for >20 years (1), and recently the field of cardiac
surgery has also benefitted from evidence-based ERAS recom-
mendations (2). However, these broad guidelines do not pro-
vide a detailed, prescriptive account on managing immediate
post-operative cardiac surgical patients in the intensive care
unit (ICU), when several key milestones of the initial recovery
phase take place. Swift progression through these milestones
is essential to enhance recovery and hasten ICU discharge (3).

As part of the local ERAS protocol at Royal Papworth Hos-
pital, UK’s highest-volume centre for cardiac surgery, time-
directed goals, based on the experience of senior cardiotho-
racic intensivists, are used to encourage swift movement of
patients through the unit and onto the surgical ward. However,
delays in this process have anecdotally been observed. Here
we aim to quantify the duration and nature of these delays, by
presenting monthly summary data from a three-month obser-
vation period.


http://dx.doi.org/10.1371/journal.pmed.1003658
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Methods: Since December 2022, ICU nurses filled a short
electronic form for each post-operative patient, detailing:
when a key performance indicator (KPI), (i.e. sedation turned
off, spontaneous breathing noted, extubation, first successful
oral intake, successful mobilisation, removal of surgical
drains, deemed medically fit for ICU discharge, actually dis-
charged to the ward) occurred; whether there was a delay in
meeting each of these performance indicators, relative to local
guidelines; and why such a delay occurred. A delay was con-
sidered as such if the time to meet a KPI exceeded the target
(1,2,4,6,12,24 hours respectively) by >30 min.

Results: The total caseload over the three-month periods (Dec
22 — Feb 23) remained ~100 cases per month. None of the 8
KPIs were reliably met throughout the entire period, with
median times to reach each KPI in excess of the desired tar-
gets. However, in Dec 22 and Jan 23, >50% of patients were
medically fit for ICU discharge within 24 hrs of ICU
admission.

In Feb 23, the most obvious pattern was drowsiness leading
to delays in extubation (62%) and oral intake (73%). Excessive
bleeding accounted for the majority of delays in surgical drain
removal. Delays in ICU discharge were mostly attributed to
the post-operative surgical ward being delayed in accepting
patients.

Discussion: It is important to meet KPIs promptly to optimise
recovery. In our setting, targeting patient drowsiness via alter-
ing anaesthetic protocols were instituted. The method
described here will provide a useful way to continually moni-
tor the effect of such ERAS interventions in the future,
and could be emulated by any institution, to hone localised
protocols.
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Comparison of post-thoracotomy pain management methods:
direct intercostal local analgesia versus erector spinae plane
block (ESP block)
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Introduction: To compare pain management methods after
thoracotomy in congenital cardiac surgery, while promote the
usage of pain scales in everyday practice

Methods: Patients undergoing congenital cardiac surgery
with thoracotomy were enrolled in our ongoing study. Two
groups were created, the first who received continuous infiltra-
tive intercostal local analgesia through a cannula placed in the
surgical wound, while the second received continuous erector
spinae plane block infiltration through a cannula inserted post-
operatively. Their pain was assessed using a variety of pain
scales adjusted to their age. The efficacy of the different meth-
ods was measured via the necessity of additional pain relief
medication, postoperative dyspnea and the presence of
atelectasis.

Results: 29 patients have been enrolled so far, 10 of them
received ESP block and the remaining patients had intercostal
cannulae inserted. According to early results compared against
the control group of previous cases, all the examined patients
required less or no opioid pain medication, and low numbers
of postoperative dyspnea and atelectasis were observed. Hard-
ship was experienced in regard to the application of different
pain scales, which required further adjustment during the
study.

Discussion: Post-thoracotomy pain management is crucial for
early rehabilitation. Proper pain relief not only elevates
patients’ quality of life but it also decreases the number of
days spent in high-cost intensive care, thus shortening the hos-
pital stay. Even though the study has not yet concluded it can
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be confidently said that both types of regional analgesia intro-
duced are useful compared to our control group. It is more
challenging for anaesthesiologists to introduce ESP block in
younger patients, but if inserted correctly in both infants and
older children its efficacy might surpass local surgically
inserted cannulas. On the other hand, the time and experience
required to surgically introduce the above-mentioned device is
much less. The selected pain scales could be helpful, but espe-
cially in infants it is often hard to objectively quantify the
severity of postoperative pain. To effectively use these pain
scales the observers must have a great amount of experience in
treating critically ill infants and children.

References:

1 Alfonso Fiorellia, Anna Cecilia Izzoa, Elisabetta Maria
Frongilloa, Assunta Del Pretea, Giovanni Liguorib, Emilio
Di Costanzoc, Giovanni Vicidominia and Mario Santini:
Efficacy of wound analgesia for controlling post-thoracot-
omy pain: a randomized double-blind study

2 Fang-Fang Liu, Xiao-Ming Liu, Xiao-Yu Liu, Jun Tang, Li
Jin, Wei-Yan Li, Li-Dong Zhang: Postoperative continuous
wound infusion of ropivacaine has comparable analgesic
effects and fewer complications as compared to traditional
patient-controlled analgesia with sufentanil in patients
undergoing non-cardiac thoracotomy

3 Alexandra Beltramini, MD; Kolia Milojevic, MD; and
Dominique Pateron, PhD: Pain Assessment in Newborns,
Infants, and Children

Topic: 13 - Echocardiography

0C.05

The characteristics of Left atrial longitudinal strain in
patients with cryptogenic stroke using Speckle Tracking
Echocardiography- A case control study
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Introduction: Background: A significant percentage of ische-
mic strokes classified as cryptogenic stroke (CS) where the
definition is varied according to the type of classification used.
Left atrial (LA) function has a role in determining the possible
cardio-embolic source of stroke. Using speckle tracking trans-
thoracic echocardiography (TTE) we can detect the early
changes in left atrial function by measuring left atrial longitu-
dinal strain (LALS)

R T MRS

Aim: To evaluate the left atrial stain in patients with a crypto-
genic stroke as compared to a healthy papulation

Methods: Method and results: We recruited 50 cryptogenic
ischemic stroke patients with mean age of 44.7 years and 50 %
were male who treated consecutively as for first CS, and 50
age-and sex-matched healthy stroke-free controls. Using
Speckle tracking TTE analysis we measured the global, pas-
sive and active longitudinal LA strain corresponding to the res-
ervoir (LASRES), conduit(LASCD), and contractile function
(LASCT),respectively in addition to standard other LA param-
eters and filling pressure parameters of Left ventricle(LV) in
both group. Data were compared using t-test and Mann-Whit-
ney test.

Results: Cryptogenic stroke patients as compared with con-
trols had significantly reduced value of all components of
LALS [Mean value of LASRES, LASCD and LASCT in CS
group versus control group were 25.15+6.79 versus 43.95+
4.62 (P-value <0.01), 14.4143.53 versus 25.68+3.30 (P-
value <0.01), 10.73+£3.35 versus 18.28+1.60 (P-value <0.01)
respectively] (Figure 1). There were no significant diffrences
in means of LA area and LA volume index in both groups (P
value >0.05). Between parameters of LV filling pressures, it
was noticed that early diastolic transmitral flow velocity (E)
and early diastolic velocity at annulus (E’) were statistically
lower in CS patients as compared to control group (P-value
<0.01). In addition the Cluster and Discriminant analysis used
confirmed that LASRES, LASCD and LASCT were signifi-
cantly lower in value in cryptogenic stroke patients in compar-
ison to Control group which can be used to detect early LA
dysfunction.

Discussion: Conclusion: LA longitudinal strain in all compo-
nents were significantly impaired in patients with CS. Measur-
ing LALS parameters can be useful in determining early LA
dysfunction in cryptogenic stroke patients.
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The effect of carotid endarterectomy on cognitive function
regarding cerebral hypoperfusion
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Introduction: There is no consensus in the literature regard-
ing the effect of the change in cerebral oxygenisation during
carotid endarterectomy on cognitive function. The aim of our
study was to assess this effect using near infrared spectroscopy
(NIRS) as a monitor of cerebral hypoperfusion.

Methods: From April 2020. to November 2021. we managed
to enroll 88 patients undergoing carotid endarterectomy at
Varosmajor Heart and Vascular Center, Semmelweis Univer-
sity, Budapest. The surgeries were performed under general
anaesthesia. Cerebral tissue saturation (rSO2) was monitored
during the entire procedure by NIRS (Somanetics Invos 4000).
The maximum desaturation during the clamping period (com-
pared to the median of the 2-minute-long preclamping period)
was calculated postoperatively. Patient’s cognitive evaluation
for general cognitive impairment detection included the Mini-
Mental State Examination (MMSE) and Montreal Cognitive
Assessment (MoCA) supervised by the same physician. Cogni-
tive evaluation started preoperatively, the next survey was
scheduled at three months after the surgery. A decrease or an
increase in the test scores with a minimum of the standard
deviation of the results of the preoperative test or more
(MMSE: 1.79, MoCA: 2.28) was considered as a change in the
cognitive function.

Results: All 88 patients (53 men, mean age of 70.18%
7.38 years, Vasc. Possum: 19.10+£3.47, 53 EEA) were asymp-
tomatic. Complications occurred in two patients, out of whom
one developed postoperative bleeding requiring surgery and
one developed neurological complication (TTIA) during the
postoperative hospitalization.

All the patients completed the MMSE (median 29,IQR:
27.25-30) and the MoCA tests (median 28, IQR:26-29) preop-
eratively. Three months after the operation 80 patients com-
pleted the tests (MMSE: median 29,IQR:28-30, MoCA:
median 27, IQR:25-28).

The maximum cerebral desaturation correlated significantly
with the change in the cognitive function, confirmed by the
MoCA test (p:0.001, Spearman rho:-0.706.)

Analyzing the relation between the lowest rSO2 values and
the change in the MoCA scores, we found statistically signifi-
cant but weaker correlation (p: 0.001, R: 0.519).

According to ROC analysis we identified a cut-off of
15.94% decrease of regional cerebral tissue saturation as a
threshold for potentially harmful degree of desaturation
regarding cognitive function with the sensitivity of 84.4%,
specificity of 79.2%.

Analysing the ROC curve in point of the cognitive improve-
ment proved by the MoCA test, we found a cut-off of 12.65%
with a sensitivity of 69.2%, specificity of 71.6%.

Using logistic regression there was a significant relation
between the improvement of cognitive function proved by the
MoCA test and the time of the cross-clamping period (p:
0,021), the lowest rSO2 values (p: 0,05) and the percentage
change of cerebral tissue saturation (p:0,004).

Discussion: Our results confirm, that NIRS can have an
important role in patient safety during carotid endarterectomy.
Preventing remarkable desaturation has a crutial importance in
point of the safety of cognition. These results suggest that the
percentage change from a baseline has greater relevance than
absolute values.
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Introduction: Minimally-invasive, on-bypass cardiac surgery
(MIC) through a unilateral mini-thoracotomy is increasingly
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popular but associated with high levels of postoperative pain,
opioid consumption and opioid-associated side effects.
Enhanced Recovery After Surgery (ERAS) protocols as multi-
modal, multidisciplinary perioperative care approaches are
aimed to improveme clinical outcomes and cost savings.1 Opi-
oid-sparing pain management by additional regional analgesia
is a cornerstone of ERAS, but the evidence for its usage in car-
diac surgery is scarce.2 The PECS II block a interfascial plane
block, provides good analgesia to the hemithorax, by deposit-
ing involves depositing local anesthetics between (1) pectora-
lis major and pectoralis minor muscles and (2) pectoralis
minor and serratus anterior muscles, at the levels of the third
rib.3 This study aimed to elucidate whether adding a PECS II
block to conventional multimodal analgesia improves opioid
consumption, pain, and quality of recovery, and could there-
fore be part of an ERAS.

Methods: After approval by the ethics committee, patients
scheduled for MIC were randomized between ultrasound-
guided, preoperative unilateral PECS II block with ropivacaine
0.5% vs. placebo (saline). Patients, practitioners and data col-
lectors were blinded to the intervention drug; a standardized
multimodal analgesic protocol was applied to all patients.
Numerical rating scores (NRS), analgesic consumption and
the Overall Benefit of Analgesia Score (OBAS) were collected
at different time points up to 24 hours postoperatively, and
compared between groups.

Results: 57 patients were included (ropivacaine n=28, vs. pla-
cebo n=29). Block performance (after central venous access)
took 5+£2.5 minutes. Patients in the ropivacaine group had sig-
nificantly lower morphine milligram equivalents (MME) dur-
ing the first 24 hours after extubation (median (interquartile
range): 4.2 (2.1-7.6) vs 8.3 (4.2-15.7) mg, p=0.016). NRS at
extubation was lower in the ropivacaine group (0.0 (0.0-2.0)
vs 1.5 (0.3-3.0), p=0.041). Non-opioid analgesic consumption
was similar. The OBAS was, by trend, improved in the ropiva-
caine group (4.0 (3.0-6.0) vs. 7.0 (3.0-9.0), p=0.082). (Table 1)

Group Assignment

Ropivacain, N =

Characteristic Placebo, N = 29’ 28’ p-value"
illi of i i &

ane:Exluba!Ion 0-24h (mg) 8.3(42,157) 4.2 (21,78) 0.018

Numerical Rating Scale (NRS) at

Extubation 15{03,30) 0.0 (0.0, 2.0) 0.041

NRS at 2h 1.0 {0.0,2.8) 1.0 (0.0,15) 03

NRS at 4h 1.0 {0.0, 2.5) 1.0(00,1.8) 0.8

NRS at6h 1.01(00,2.2) 0.5 (0.0, 1.0) 0.090

NRS at12h 1.0 (0.0, 2.5) 1.0 (0.0, 2.0) 0.5

NRS at 24h 3.0(1.0,4.0) 2.0(1.3,3.0) 0.7

2,000.0 {1,000.0, 2,000.0 {(1,000.0,

Paracetamol 0-24h (mg) 2,000.0) 3,000.0)

08

2,000.0 {1,000.0, 2,000.0 (1,000.0,

Metamizole 0-24h (mg) 2,000.0) 2,000.0)

0.4
Overall Benefit of Analgesia Score

(the lower, the better) 70 (30, 9.0)

40 (3.0, 6.0) o082

' Mecian (1QR)

“ Wilcoxon rank sum test

Discussion: The addition of PECS II block to conventional,
opioid-based multimodal analgesia protocols is a simple, yet
effective measure to optimize opioid consumption, pain relief
and side effect profile in patients undergoing minimal invasive
cardiac surgery.
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Introduction: Limited aerobic capacity, low exercise toler-
ance, and frailty are highly prevalent in patients awaiting heart
transplantation (HT) and tightly related to negatively impact-
ing postoperative outcomes and healthcare resource consump-
tion. Prehabilitation (prehab) has shown efficacy in improving
functional status and preventing postoperative complications
in selected high-risk surgical populations. However, the imple-
mentation of these programs feasibility and efficacy has not
been evaluated in advanced heart failure patients. Prehab could
be health resource-consuming and represent an economic bur-
den. This study aimed to investigate the impact of prehab on
HT postoperative outcomes and to evaluate the cost-effective-
ness of a multimodal prehab program for HT candidates.

Methods: Single-centre, ambispective cohort study including
forty-six candidates for elective HT from 2017 to 2021 attend-
ing a multimodal prehab program (intervention) consisting of
supervised exercise training, physical activity promotion,
nutritional optimization, and psychological support. The post-
operative outcomes and total cost of the prehab program
(n=31) were compared with a group of twelve contemporane-
ous patients who did not join the program and those trans-
planted from 2014 to 2017 before the implementation of the
program (n=51).

Main postoperative measured outcomes: Comprehensive
Complication Index (CCI), mechanical ventilation time, total
hospitalization and intensive care length-of-stay, destination at
discharge (home vs. rehabilitation facility), hospital readmis-
sions at 30 days, and mortality at 30-days, 3-months, and 1-
year.

A prehab program cost analysis was performed. Healthcare
use included HT surgical procedures, direct hospitalization
(until discharge), and prehab costs. Data were obtained
through micro-costing techniques according to resource use,
combined with diagnostic-related centre-specific hospital fees.
A bootstrapping approach was performed to control the skew-
ness of the distribution.

Results: Thirty-one prehab patients underwent HT. Their
postoperative outcomes were compared to the previously
described control group.

Significant improvements were observed in functional
capacity (endurance time: 293 vs. 632s, p<0.001) and quality-
of-life (Minnesota score: 58 vs. 47, p=0.046) after prehab. No
exercise-related events were registered. Five candidates were
eventually removed from the waitlist due to significant func-
tional capacity improvement after prehab.

Prehab cohort showed a lower rate and severity of postoper-
ative medical complications (CCI 37 vs. 31, p=0.033), lower
mechanical ventilation time (37 vs. 20 hours, p=0.032), ICU
stay (7 vs. 5 days, p=0.01), total hospitalization stay (23 vs.
18 days, p=0.008) and less need for transfer to nursing/rehabil-
itation facilities after hospital discharge (31% vs. 3%,
p=0.009).

The mean cost per prehab program patient was 2,195€
mainly driven by supervised exercise training (1,971€). The
healthcare-related mean cost for the HT index hospitalization,
including the cost of the prehab program, did not show differ-
ences between groups (prehab: 56,503€ vs. control: 66,556€;
p=0.12). The difference in costs was only statistically signifi-
cant when removing the outliers from the analysis.

Discussion: Our findings support the beneficial impact of a
multimodal prehabilitation intervention in the short-term post-
operative outcomes of HT recipients without increasing direct
healthcare costs, which may be interpreted as evidence of
higher value for money (cost-effective intervention).
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Introduction: Transfer and handover of intubated paediatric
cardiac patients between the Operating theatre (OT) and Inten-
sive Care Unit (PICU) is a highly complex process. Lack of
transfer workflow and inadequate handover process can lead to
many adverse events.

The aim of our quality improvement project was to stan-
dardize the transfer workflow and handover documentation
process of intubated postoperative paediatric cardiac patients
between the OT and PICU.

Methods: We registered the “Safe transfer and handover of
intubated paediatric patients after cardiac surgery” as a Quality
Improvement Program with the hospital.

Baseline data analysis over the past year at our hospital
revealed inadequate documentation and lack of proper hand-
over process resulting in two incidents of missing or duplica-
tion of medications. A baseline survey done among our
Paediatric Cardiac OT and PICU staff revealed dissatisfaction
over the transfer process and handover documentation.

The quality improvement team led by the Paediatric Cardiac
Anaesthesiologist included doctors from Cardiac Surgery,
PICU and Nurses from Anaesthesia, OT and PICU. The team
audited the existing transfer and handover processes over one
month (20-point Audit safety checklist). None of the hand-
overs passed this audit. The team then brainstormed over sev-
eral meetings and evaluated for possible causes of this sub-
optimal transfer and handover. A cause-and-effect Fishbone
Diagram was used to analyse the various issues at staff,
patient, system and equipment levels. The Pareto Chart
revealed three main reasons for suboptimal handover: 1)
Absence of a structured transfer process and standardized
handover form 2) Absence of equipment checklist and 3) Lack
of awareness of importance of safe handover among the staff.
Specific intervention per cause was then introduced at monthly
intervals and closely audited using the Plan Do Study Act
(PDSA) cycle. Interventions included implementation of a
standardized transfer workflow and handover form, an equip-
ment checklist to ensure proper functioning of equipment
while transferring and conduct of education sessions for equip-
ment training and the new transfer workflow and handover
process.

Results: Forty handovers were audited over the 6-month
period. All the 4 patient handovers audited at baseline prior to
introduction of the quality improvement project failed the 20-
point audit checklist for a safe transfer and handover. Compli-
ance to the transfer workflow and standardized handover docu-
mentation improved from O to 100% one month after
implementation of the project. However, it dropped to 90.9%
and 60 % in the 3rd and 4th month respectively. Implementa-
tion of vendor training for anaesthesia staff improved safe

Figure 1: Interventions during the Quality Improvement Program Figure 2:
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transfers and handovers to 100% in the subsequent months.
The level of staff satisfaction improved from 48% to 90% after
all interventions were instituted.

Discussion: Implementation of a transfer workflow and stan-
dardized handover forms are important to ensure staff compli-
ance. It enables a safe transfer process and avoids any missing
data during handover. It also improved staff satisfaction for
transferring intubated paediatric patients between operating
theatre and PICU.
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Introduction: Protamine use for heparin reversal following
cardiac surgery may be associated with adverse events, while
protamine excess may have an additional anticoagulant effect.
There is no consensus on the appropriate protamine: heparin
ratio despite the trend towards using a lower reversal ratio than
1:1.2 The present pilot study aimed to compare the feasibility
of using two low ratios (0.6:1 vs. 0.8:1) of total calculated hep-
arin dose regarding the Activated Clotting Time (ACT), visco-
elastic assays (Clot-Pro®), and clinical hemorrhage for the
planned randomized controlled study.

Methods: Following ethical approval, 27 patients undergoing
elective cardiac surgery with cardiopulmonary bypass were
randomized to receive an initial protamine dose in a ratio of
0.6:1 (11 patients) or 0.8:1 (16 patients) of the total calculated
heparin dose used. ACT value and Clot Pro® tests were
recorded before surgery and after administering the initial and
subsequent reversal doses. Subsequent 25mg boluses of prot-
amine were administrated in case of ongoing clinical hemor-
rhage or identified heparin excess measured with plasma
heparin concentration. Cumulative 24-hour blood loss, packed
red blood cells (PRBCs), platelets (PLT), fresh frozen plasma
(FFP), prothrombin concentrate complex (PCC), and fibrino-
gen administrated, guided by the Clot Pro® results, were
recorded.

Results: Compared with the 0.8:1 ratio, patients in the 0.6:1
ratio group received less protamine and less PLT units
intraoperatively (Table 1). The two groups were similar
regarding the need for additional protamine (0% vs. 38%,
p=0.07), heparin excess without clinical bleeding detected
with Clot Pro® (18% vs. 44%, p=0.33), intraoperative and
24 postoperative hours in the transfused PRBCs, FFP,
fibrinogen, and PPC (Table 1), postoperative ACT. One
patient of the 06:1 group required re-operation for postop-
erative bleeding.

Discussion: Heparin reversal with a protamine: heparin ratio
of 0.6:1 is feasible compared with a 0.8:1 ratio. Larger studies
are needed to examine the efficacy and safety of the 0.6:1 ratio
and the sensitivity and specificity of Clot Pro® ’s compared
with ACT.
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Table 1. Perioperative data

0.8:1 ratio 0.6:1 ratio
P value

(n=11) (n=16)
Intraoperative transfusion requirements
PRBC (Units) 2[0-2] 1[1-2] 0.816
FEP (Units) 0[0-2) 0[0-0] 0.493
PLT (Units) 5[0-5) 0[0-3) 0.049
Fibrinogen (gr) 2[1-2) 0[0-2) 0.09
PCC (n, %) 7 (63.64%) 13 (81.25%) 0.391
Total protamine (mg) 356.36(60.37) 285.93(71.35) 0.013
Viscoelastometry (ClotPro®)
IN test CT 1 (n=27) 239.36(46.86) 218.37(40.17) 0224
Hltest CT 1 (n=27) 241.45(44.75) 217.12(36.25) 0.132
IN test CT 2 (n=4) 224.75(37.05) -
HI test CT 2 (n=4) 226(41.57) -
IN test CT 3 (n=1) - 164
HI test CT 3 (n=1) - 161
Postoperative 24-hour blood loss (ml) 420 [370 - 560] 350 [240 - 560] 0.265

Postoperative transfusion requirements (24-hour follow-up)

PRBC (Units) 1{1-2] 1[0-2) 0.858
FFP (Units) 0fo-1j o[0-0] 0476
PLT (Units) 0[0-15] o[-0 0.852
Fibrinogen (gr) 0[0-0.5) o[0-0) 0.684
PCC (n, %) 2(25%) 2(14.29%) 0.602

Abbreviations: PRBC: packed red blood cells, FFP: fresh frozen plasma, PLT: platelets, PCC:
prothrombin complex concentrate, CT: clotting time, IN test CT I: after heparin H1, HI test
CT 1: after heparin H1, IN test CT 2: after heparin H2, HI test CT 2: after heparin H2, IN test
CT 3: after heparin H3, HI test CT 3: after heparin H3

2 Foubert R, Van Vaerenbergh G, Cammu G, Buys S, De
Mey N, Lecomte P, Bouchez S, Rex S, Foubert L. Prot-
amine titration to optimize heparin antagonization after
cardiopulmonary bypass. Perfusion. 2022 Dec 11:
2676591221144702. doi: 10.1177/02676591221144702.
Epub ahead of print
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Introduction: Increased afterload has been hypothesised as
the cause for the decline in right ventricular (RV) function
seen post-lung resection(1) . Our group’s recent work using
wave intensity analysis (WIA) has shown that there is evidence
of increased wave reflection (a key component of pulsatile
afterload) in the branch pulmonary arteries in patients post-
lung resection(2). However, due to the limitations of cardio-
vascular MRI (CMR) in this setting, the haemodynamic effects
of these backward compression waves (BCWs) more proxi-
mally have yet to be established.

Methods: Data was collected from anaesthetised elderly pig
during previous work undertaken at Cornell University, USA.
Five control pigs had invasive haemodynamic data collected
only and seven pigs underwent data collection three days after
left upper lobectomy. Simultaneous pressure, flow and diame-
ter data was collected using the Cardiometric Flocath (USA)
from within the proximal pulmonary artery. WIA was per-
formed post-hoc using Labchart software (ADInstruments,
Australia).

WIA was conducted by calculating the product of the deriv-
ative of pulmonary artery pressure and velocity. Wave speed
was calculated by the sum of squares method. The timing of
peak forward compression wave (FCW), generated by the right
ventricular contraction, and the peak reflected BCW were then
identified. Wave reflection index (WRI (%)) was calculated as
the ratio of the area of the BCW to the FCW. Groups were
compared via Mann-Whitney test.

Results: One control subject was excluded from analysis due
an artefactual pressure waveform prior to unblinding. One con-
trol subject did not exhibit a BCW. All times are divided by
systolic time to allow comparison between subjects with dif-
fering heart rates and are expressed as mean (SD).

The timing of the BCW was earlier (0.37 (0.13) vs 0.70
(0.21), (p=0.03)) and the time between the FCW and BCW
was reduced (0.26 (0.11) vs 0.60 (0.22), (p=0.02)) in subjects
who underwent lobectomy compared with controls. However,
WRI did not significantly differ between control and lobec-
tomy groups 11.55% (12.24) vs 15.76% (11.27) respectively,
(p=0.65).

Figure 1 -Box plot comparing the time to peak backward
compression wave (BCW) divided by systolic time between
lobectomy and control subjects.
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Discussion: In the main pulmonary artery of a pig model of
lung resection there is evidence of the earlier arrival of wave
reflection potentially from a more proximal reflection site. By
combining CMR volume and flow measurements with same
day invasive pressure data we now plan to investigate the
effects of these waves on the RV function of post-operative
patients with the aim of identifying targets for future preventa-
tive or therapeutic interventions.
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Introduction: Minimally invasive surgery has been gaining
momentum lately. Amongst them, robot-assisted procedures
have proved substantial benefits for the patients’ recovery,
however, they present important challenges for the anesthetic
team. We present this case of a single lung transplantation
completed under robot-assistance without thoracotomy. To
our knowledge, this is the first ever case of such characteristics
reported in the bibliography.

Methods: Our patient of 65-year-old with chronic end-stage
idiopathic lung fibrosis was transplanted the right lung,
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following our institutions protocol for lung transplantation
under total intravenous anesthesia. The patient was placed in
supine position, with an airbag under the right chest to facili-
tate chest exposure.

In preparing a multidisciplinary round, our team had
decided to not go onto elective cardiopulmonary bypass (CPB)
ab initio. Nevertheless, femoral artery and vein were disse-
cated in case of emergent requirement.

Results: The surgery could be completed without CPB or
vasoactive drugs support. Furthermore, the receptor’s diseased
lung and the graft were removed and introduced respectively
through a subxiphoid incision avoiding a thoracotomy, which
significantly reduced the patient’s perioperative analgesic
requirements. At the end of an uneventful procedure, bronchus
suture and vessel patency were assessed by bronchoscopy and
transesophageal echocardiography respectively. The doble
lumen tube was replaced with a single lumen one before trans-
ferring the patient to the ICU.

The patient was discharged from the hospital after 44 days.
Remarkably, the absence of pain allowed effective pulmonary
rehabilitation.

Discussion: Classical surgical approaches are not exempt
from serious and even life-threatening complications. Clam-
shell incision, thoracotomies or medial sternotomy provide the
surgeon with a good access to hilar structures; however, they
are aggressive approaches with a high prevalence of wound
complications such as delayed wound healing, acute and
chronic pain, opioid abuse, or poor respiratory recovery. More-
over, in open surgery the heart and the superior vena cava must
often be separated or compressed by the surgical team, which
can cause hemodynamic alterations, lung congestion and car-
diac arrythmias; thereby increasing the likelihood of needing
extracorporeal circulatory support.

Robotic surgery, on the other hand, enhanced by subxiphoid
access, can reduce these issues while enabling a better surgical
view (through the robot-assisted retraction arm). This, in turn,
minimizes hemodynamic instability. All of these advantages
notwithstanding, from an anesthetic point of view it a clear
strategy was required in order to prevent untoward events, in a
situation where emergent central CPB instauration is impossi-
ble, hence the decision to dissect the groins in advance, and
having large venous accesses. To conclude, if needed precau-
tions are taken, this novel technique provides excellent hemo-
dynamic stability, avoids the drawbacks of thoracotomies, and
enables a more comfortable postoperative period for the
patient.
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Introduction: Anaesthesia for infrainguinal vascular surgery
comprises general anaesthesia (GA) and regional anaesthesia
(RA), or a combination. RA seems to be associated with a bet-
ter outcome, compared to GA.' This may be due to avoidance
of positive pressure ventilation, hypotensive periods, and/or
minimizing opioids and thus opioid related adverse events,>
especially in patients with cardiac comorbidity. We expect
most patients for peripheral vascular surgery to have cardiac
comorbidity, but claudication may limit cardiac symptoms and
lead to under-diagnosing in this group. We previously
described the cohort of patients undergoing infrainguinal vas-
cular surgery in Denmark from 1. January 2005 to 31. Decem-
ber 2017.% The aim of this retrospective secondary publication
was to describe the trends in anaesthesia choice and corre-
sponding outcome in the subgroup of patients with known car-
diac comorbidity.

Methods: Patients were identified from the Danish Vascular
Registry (DVR). Cardiac comorbidity was extracted from the
National Patient Registry (NPR) and included valve disease,
ischaemic heart disease, heart failure, arrythmias, and pulmo-
nary hypertension. GA was defined as anaesthesia with
mechanical ventilation. The type of anaesthesia was extracted
from the Danish Anaesthesia Database, and anticoagulant
medication data from the Danish National Database of Reim-
bursed Prescriptions. Outcome data was retrieved from DVR
and NPR and included postoperative complications (cardiac,
pulmonary, renal, and need of intensive care therapy) and 30-
day mortality. The frequency of each anaesthesia method was
depicted over time. The odds ratios (OR) of medical complica-
tions and 30-day mortality after GA vs RA were calculated
using logistic regression models.

Results: We identified 4080 patients in the GA group and
2222 in the RA group. We found an increasing use of GA
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Figure 1
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during the 13-year period, and a corresponding decrease in the
use of RA (Fig 1). Demographics and unadjusted outcome are
presented in Table 1. After statistical adjusting for baseline dif-
ferences, including use of anticoagulant medication and
urgency of surgery, we found a significantly lower OR for
medical complications (0.97 (0.95-0.98) and 30-day mortality
(0.98 (0.97-0.99) after RA compared with GA.<FILE

Discussion: During the 13-year period, the use of GA for
infrainguinal vascular surgery increased and RA declined.
This may be caused by various factors, i.e., a general change
of culture towards preferring GA, maybe due to a busy operat-
ing schedule. Based on the present results, we recommend
reconsidering anaesthesia strategy, and using RA, when possi-
ble. Among patients with cardiac comorbidty, RA was associ-
ated with a lower incidence of medical complications as well
as a lower 30-day mortality, compared with GA. The reason
for this is unclear and should be evaluated in future large pro-
spective trials.
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Introduction: Hyperglycaemia is common during cardiac
surgery with cardiopulmonary bypass (CPB), both in patients
with and without diabetes. Correction of hyperglycaemia with
insulin administration reduces hospital complications and
decreases mortality in cardiac surgery patients. Experience
shows that more insulin is required while on CPB than in other
surgeries with similar levels of metabolic stress. We hypothe-
size that intraoperative hyperglycaemia may be, at least par-
tially, attributable to insulin deficiencies due to adhesion on
CPB surfaces and/or degradation by haemolysis. Thus, we
investigated in an in-vitro model how insulin levels change in
an isolated running extracorporeal circulation (ECC) system.

Methods: In an in-vitro experiment, extracorporeal bypass
pumps were running with red packed blood cells (PBC) and
thawed fresh-frozen plasma (FFP) (n=12), the arterial and
venous tubing were directly connected. PBC were washed
before in a cell salvage system to remove haemolysis products.
In six experiments, a mini-ECC (MiECC) with centrifugal
pump was used, in six experiments we used a conventional
ECC with roller pump. Additionally, we run one conventional
ECC with FFP only. Before adding human insulin (Actrapid®),
we verified no insulin was present in the blood using a human-
insulin  specific electrochemiluminescence immunoassay
(Elecsys Insulin, Cobas 8000, Roche Diagnostics). The circuit
was set to an output of 3.5L/min for 4h. The first hour was run
at normothermia (36°C), followed by two hours of mild hypo-
thermia (32°C), followed by a final hour of normothermia.
Insulin levels were measured hourly, alongside with the esti-
mation of haemolysis and compared to baseline. A haemolysis
index (HI) of 100 (arbitrary units) approximately corresponds
to 100 mg/dl haemoglobin.

Results: In the MiECC, insulin decreased from 315472 mU/1
measured ten minutes after start to 144473 mU/l after 4h,
which corresponds to a -63+£11% (p<0.01) drop (figure). In
the ECC insulin dropped from 249445 mU/I ten minutes after
start to 21+7 mU/l after 4h, corresponding to a 93+2%
(p<0.01) decrease. Of note, the run only with FFP showed no
decrease of insulin. HI in the MiECC increased from 53413 to
76+16 after 4h (change=234+17, p=0.05). In the ECC HI
changed from 145+£69 to 192+71 after 4h, which corresponds
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to an increase of 4747 (p<0.01). HI and percent change of
insulin showed an excellent relationship (r=-0.98, p<0.01).

Discussion: Preliminary in-vitro results show a decrease of
insulin concentration over time in both ECC circuits. Our data
suggests that the more pronounced loss of insulin in the con-
ventional ECC circuit is likely caused by haemolysis rather
than adhesion of insulin to the system. Our findings may have
implications on glucose management while on CPB, as higher
doses of insulin may be required in an ECC compared to a
MiECC to correct hyperglycaemia.
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Introduction: Lung cancer is the second most common can-
cer in the UK, frequently treated by lung resection. Lung
resection is potentially curative, however it results in a burden
of postoperative dyspnoea and functional limitation. Previous
work by our group has shown that right ventricular (RV) func-
tion is impaired at day-2 and 2-months postoperatively [1].
Upon exercise, the normal physiological response is an
increase in RV function; termed RV contractile reserve (CR).
Previous studies using volumetric pulmonary-artery catheters

have suggested that RV-CR is impaired postoperatively and
that this is associated with cardiopulmonary complications [2]
(though their methodologies have since been challenged). RV
free-wall longitudinal strain (RVFWLS) assessed by transtho-
racic echocardiography can identify subtle RV dysfunction
and may be a superior non-invasive method of RV assessment.
We examined the feasibility of RVFWLS assessment of RV-
CR in patients undergoing exercise pre- and post-lung resec-
tion, hypothesising that RV-CR would be present preopera-
tively but impaired postoperatively.

Methods: With ethical approval (RECref 17/EE/0134) and
informed consent, seven patients undergoing lung resection
underwent exercise stress echocardiography (semi-supine
cycle ergometer with incremental workload) preoperatively
and 2-months postoperatively. To assess RV-CR, we examined
the relationship between the percentage of predicted maximal
heart rate (ppHRmax: a measure of exercise intensity) and
RVFWLS, and RVFWLS-rate. Tolerability was defined as the
patient’s ability to physically complete exercise testing at a
given workload. Technical feasibility was defined as the per-
centage of echocardiography scans with images of adequate
quality for RVFWLS analysis. Overall feasibility combined
patient tolerability and technical feasibility. To assess presence
of RV-CR we examined the association between ppHRmax
and RVFWLS / RVFWLS-rate using analysis of co-variance
(ANCOVA) to account for within-subject correlation.

Results: Preoperatively all patients tolerated exercise testing
up to 45W, however at 60W two patients withdrew due to dys-
pnoea and knee pain. Postoperatively 6/7 patients tolerated
exercise at 45W, but only 3/7 tolerated 60W. Technical feasi-
bility was higher preoperatively than postoperatively, with
86% technical feasibility up to 45W preoperatively. There was
high overall feasibility preoperatively (>86% at each work-
load) up to 45W, falling to 57% at 60W. Overall feasibility
was poorer postoperatively, falling to 29% at 60W. ppHRmax
was not associated with RVFWLS pre- or postoperatively
(r=0.02, p=0.95 and r=0.16, p=0.58 respectively). RV-CR was
observed preoperatively (significant association between
ppHRmax and RVFWLS-rate), which was abolished postoper-
atively (r=0.58, p=0.03, and r=0.05, p=0.87 respectively).

Discussion: RVFWLS assessment of RV-CR in lung resec-
tion patients is highly feasible preoperatively, and well toler-
ated up to 45W workload. It is less technically feasible and
tolerable postoperatively. RVFWLS did not identify RV-CR
pre- or postoperatively. RVFWLS-rate demonstrated the
expected RV-CR response preoperatively which was abolished
postoperatively, suggesting loss of RV-CR and shows promise
as a minimally invasive technique for assessment of RV-CR in
the lung resection population. Future research is needed to
examine whether impaired RV-CR (assessed by RVFWLS-
rate) is associated with postoperative complications and/or
functional limitation in this population.
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Introduction: Surviving Sepsis Campaign recomends using
Norepinephrine (NE) as the first-line vasopressor to restore
mean arterial pressure. If mean arterial pressure remains ina-
deguate SSC suggests adding Vasopressin (VA).

Resistance Index (RI) is a Power Doppler ultrasound assess-
ment of vascular compliance to detect organ perfusion.

Methods: Aim of this study is to compare RI in septic shock
patients treated with NE (Groupl),NE plus VA since the
beginning of vasopressor therapy(Group2) and VA plus NE
where VA is added if NE dosage was 20 mcg/min(Group3).

RI were measured in Renal Artery (ARE),Radial Artery
(AR),Central Retinal Artery (CRA),Superior Mesenteric
Artery (AMS) at three different time points (TO) before vaso-
pressor therapy,(T1) at 1 hr,T2 at 24 hrs and T3 at 48hrs.

Results: 48 patients were divided into three groups.17
patients Group1;16 Group 2,15 Group3.

In Group 1 RI increased from TO in CRA R[0,90
(0,57—-1,12)] and ARE L[0,74(0,56-0,92) to T3 in CRA R
[0,97(0,97—1,14)] and ARE L[0,96(0,82—1,17)]

In Group2 RI reduced in AMS, from T0[0,84(0.70,1.02)] to
T3[0,75(0.59,0.81)],in CRA R, from T0[0,90(0.57,1.09] to T3
[0,79(0.58, 0.87)],in CRA L,from T0[0,91(0.43,1.53)] to T3
[0,76(0.58, 0.89]and in ARE L,from T0[0,79(0.58, 0.92)] to
T3[0,72(0.59, 0.83)].

In Group3 RI reduced in AMS, from t0[0,86(0.71,0.93)] to
T3 [0,68(0.64,0.81)],in CRA R,from TO [0,90(0.75,1.12)] to
T3 [0,78(0.66,0.88)],in CRA L,from T0[0.96(0.76,1.33)] to T3
[0,96(0.76,1.33)],in ARE L.from TO0[0.77(0.66, 0.99)]to T3
[0,67(0.61,0.85],in ARE R.from TO0[0.82[0.64, 0.90]]to T3
[0.70(0.62,0.82)] and in AR R,from TO[1,10(0.81,1.30)] to T3
[0.87(0.64,1.22)].

Discussion: Resistence Index was singnificantly reduced in
patients treated with early synergic administration of NE and
VA .This strategy optimized multiorgan perfusion.
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Introduction: An adequate perioperative blood glucose target
to optimize outcomes after cardiac surgery has not been
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established. The aim of this study was to compare individual-
ized versus conventional hyperglycemic thresholds in terms of
the risk of acute kidney injury (AKI) after cardiac surgery.

Methods: This single-center observational study included
adult patients who underwent cardiac surgery from January
2012 to November 2021. Two separate blood glucose thresh-
olds were used to define intraoperative hyperglycemia. While
the conventional hyperglycemic threshold (CHT) was
180 mg/dl in all patients, the individualized hyperglycemic
threshold (IHT) was calculated based on preoperative hemo-
globin Alc level in each patient: 28.7 x HbAlc (%) — 31.7
(mg/dl). Various metrics of intraoperative hyperglycemia were
calculated using these two thresholds: any hyperglycemic epi-
sode, duration of hyperglycemia, and area above the thresh-
olds. To normalize the procedure time varied among patients,
the duration of hyperglycemia and area above the blood glu-
cose thresholds were divided by the time between the first and
last intraoperative blood glucose measurements. The associa-
tions of the metrics defined based on the two thresholds with
postoperative AKI were compared using a receiver operating
characteristic curve and a multivariable logistic regression
analysis. The primary outcome was AKI developed within
seven days after surgery, which was defined based on the
serum creatinine criteria of the Kidney Disease: Improving
Global Outcomes criteria.

Results: Among 2,427 patients analyzed, 823 (33.9%)
patients developed acute kidney injury after cardiac surgery.
The c-statistics of IHT-defined metrics (0.58—0.59) were sig-
nificantly higher than those of the CHT-defined metrics (all c-
statistics, 0.54) in the DeLong’s test (all P <0.001). Except for
the presence of any hyperglycemic episode, the duration of
hyperglycemia (adjusted odds ratio [OR], 1.10; 95% confi-
dence interval [CI], 1.03—1.17) and area above the threshold
(adjusted OR, 1.003; 95% CI, 1.001—1.005) defined based on
the IHT were significantly associated with the risk of postoper-
ative AKI. These two metrics defined using the IHT were still
significantly associated with the risk of AKI after normaliza-
tion to surgical procedure time (normalized duration: adjusted
OR, 1.62; 95% CI, 1.11-2.37. normalized area: adjusted OR,
1.02; 95% CI, 1.01-1.03). However, none of the CHT-defined
metrics were significantly associated with the risk of AKI.

Discussion: Individually defined intraoperative hyperglyce-
mia better discriminated the development of AKI after cardiac

surgery than universally defined hyperglycemia. Intraoperative
hyperglycemia was significantly associated with the risk of
postoperative AKI only when defined based on the IHT. Blood
glucose target in patients undergoing cardiac surgery may
need to be individualized according to preoperative glycemic
status.
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Introduction: Previous studies reported that the type of oxy-
genating system used in extracorporeal circulation is directly
involved in incidence of post-operative delirium and post-
operative cognitive impairment (up to 30%-45% of elderly
patients undergoing cardiac surgery) with a significant impact
on quality of life, hospitalizations and short- and long-term
mortality.

A multicenter, single blind randomized study was per-
formed to determine if a new oxygenator, Remowell2, com-
pared with current gold standard technologies, can reduce
delirium and cognitive dysfunction in older patients undergo-
ing cardiac surgery.

Methods: We randomized 175 elderly patients (age 65+)
undergoing cardiac surgery (Coronary Artery Bypass Graft) to
two different cardiopulmonary bypass (CPB) oxygenators (87
Inspire and 88 Remowell2) between september 2019 and
march 2022.

Primary aim of the study was to assess incidence of intra
hospital delirium (CAM scale evaluation) and any difference
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between the two groups according to structural differences
between the construction technologies of the two types of CPB
oxygenators; secondary endpoints were evaluation of cognitive
decline after 6 months (evaluated by neuropsychiatric tests and
MoCa test). We also recorded incidence of AMI in the first 72
postoperative hours, ARDS during the entire intra hospital
lenght of stay and 1 year incidence of deaths, cardio-vascular
related deaths, cerebral stroke and re-hospitalization.

Results: No statstical difference were observed in baseline
characteristics between the two randomized groups.

A statistical trend (p=0.093) was observed in favour of the
Remowell2 (16.0%) group versus Inspire (26.0%) regarding
the incidence of severe postoperative delirium (defined as 4+
positive CAM or need for delirium therapy), a predictable
lower performance was observed in the delirium group in exe-
cuting neuropsycological test at discharge and up to 6 months
with a good recovery at one year. Marginal effect plots showed
differences in enolase levels (p=0.049), white blood cells
(p=0.006) and neutrophils (p=0.003) in favour of Remowell2.

<FILE IMAGE="66_20230510131625.jpg’ >

Plasmatic levels of pro-inflammatory markers were higher
in the severe delirium group as well as the incidence of deaths
(Log-Rank test p=0.022) and cerebrovascular events
(p=0.012) at one year. No statistical difference between

oxygenators was detected for AMI and ARDS events during
the hospital stay.

Discussion: Using of novel and better construction tecnolo-
gies in CPB oxygenators devices is probably associated with a
better outcome in the elderly population undergoing cardiac
surgery especially regarding neurocognitive and neurological
outcomes.
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Introduction: Cardiac surgery is associated with significant
pain and high intra- and postoperative opioid use. Ineffective
pain management and the side effects of opioids can lead to
increased perioperative complications and prolonged hospital
stay. As part of a multimodal pain management, parasternal
plane block has been shown to effectively reduce postopera-
tive pain intensity and opioid requirements without complica-
tions in small randomized controlled trials [1].

Methods: We conducted a prospective, randomized, single-
center study in elective cardiac surgery patients undergoing
sternotomy who were expected to be extubated within 6 hours.
Patients were randomly assigned to receive either parasternal
plane block (PPB) or standard care. Postoperative pain man-
agement was standardized in both groups (regular analgesics
and morphine PCA). In addition to demographic and historical
data, pain intensity at rest and during coughing was assessed
using visual analogue scale (VAS) and behavioral pain scale
(BPS). Opioid consumption and the use of rescue analgesics
were recorded at 1, 3, 6, 12, and 24 hours after the block. The
primary endpoint was the opioid requirement in the first
24 hours, calculated as mg/kg body weight morphine equiva-
lents. Secondary endpoints included mean and maximum VAS
and BPS scores in the first 24 hours, average patient satisfac-
tion, and the number of complications associated with PPB.

Results: At the time of abstract submission, 33 patients were
enrolled in the study. While there were no significant differen-
ces at the interim analysis of the initial small sample size, we

""Challenges and Opportunities'

observed a trend towards lower rest and movement pain scores
in the PPB group, and patient satisfaction was higher com-
pared to the control group. Rescue analgesic administration
was required more frequently in the control group. No compli-
cations were observed in either group. Our results may change
as the number of cases increases.

Discussion: Parasternal plane block might be a promising
method to increase the effectiveness of multimodal pain man-
agement and improve the postoperative comfort of patients
undergoing cardiac surgery.
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Introduction: Dyslipidemia is a known risk factor for cardio-
vascular events. 1% Propofol, a commonly used anaesthetic
drug, a lipid emulsion had shown hypertriglyceridemia on
long-term sedation as well as maintenance of anaesthesia.(1)
The formulation 2% propofol with half the lipid load has
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reduced its occurrence. However, data related to cardiac sur-
gery on cardiopulmonary bypass (CPB) is scarce. This study
compared propofol 1% [Group 1] versus 2% [Group 2] infu-
sion used for BIS guided maintenance of anaesthesia in
patients undergoing cardiac surgery on cardiopulmonary
bypass and the effect on serum triglycerides in postoperative
period in cardiac ICU.

Methods: After institutional ethics committee clearance and
informed consent, 70 patients were randomized into two
Groups as per formulation of propofol used as maintenance of
anaesthesia in this prospective, randomized, double-blind,
study. Rest of intraoperative management was similar to all
patients including heparinization dose and CPB management.
Inclusion criteria were, male or female adult patients between
18 and 65 years age, NYHA grade 1 or 2 with single valvular
heart disease without having arrhythmia or on lipid controlling
drugs. Serum triglycerides were measured just before induc-
tion (Baseline sample 1) in OR and at 2-hours after cessation
of propofol infusion (Sample 2) and after extubation (Sample
3) in postoperative period in ICU. The primary outcome was
to compare the effect on serum triglycerides in both the
groups. The data was presented as mean with SD or as median
and analysed with appropriate statistical methods using statis-
tical package (SPSS-23, IBM, Chicago, USA).

Results: 57 patients’ complete data, Gr. 1(n=27) and Gr.2
(n=30) was analysed. Serum triglycerides decreased in all but
significantly in Gr. 1 [Baseline 110.70£55.4 mg/dl to 95.4+
42.3 mg/dl, p=0.05] as compared to Gr. 2 [Baseline 102.1+
50.0 mg/dl to 90.0£45.5 mg/dl, p=0.059. There was no signifi-
cant correlation of levels of serum triglycerides with either of
volume of the propofol infused (Pearson correlation=-0.069,
p=0.609) or amount of propofol infused (Pearson correlation=-
0.053, p=0.693). Effect of gender was, the decrease in females
was more and significant (107.9£50.0 to 90.0+45.5, p=0.015)
as compared to males. The sample 3 was taken at the time of
extubation that ranged from 210 to 1200 minutes in ICU after
cessation of propofol infusion. This data had non-normal distri-
bution and hence comparing the median value of triglyceride
levels showed significant reduction from baseline in both Gr.1
(median reduction 98 to 77mg/dl p=.001), and Gr.2 (median
reduction 89 to 71 mg/dl p=.008). When the entire study group
was analysed (n=57), the sample 3 (median=74 mg/dl) was sig-
nificantly lower than sample 1(median=95 mg/dl p= 0.00) and
sample 2(median=82 mg/dl p=0.28).

Discussion: Serum triglyceride levels had significantly
decreased in patients undergoing surgery on cardiac bypass
irrespective of the formulation 1% LCT or 2% MCT of propo-
fol used as maintenance of Anaesthesia. Heparin induced
release of lipoprotein lipase primarily acts on VLDL and may
decrease triglyceride levels. Haemodilution on CPB can be the
other factor affecting it. The reduction was seen more in
females as compared to males and may be due to accelerated
clearance.

References: 1. Anesthesia & Analgesia 2002;95:923—-929
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Introduction: Transcatheter aortic valve insertion (TAVI) is
a minimally invasive procedure for the treatment of severe
symptomatic aortic stenosis. Different approaches can be used
for accessing the aortic valve: Transfemoral, Transapical,
Trans-axillary, Trans-subclavian and other approaches include
transcarotid, transaortic, and caval-aortic approaches.

We are presenting here the Use of Pectoralis Type 2 Block
(PECS II) for Awake Trans-Axillary Transcatheter Aortic
Valve Implantation. Written consent for publication was
obtained from the patient.

Methods: A 72-year-old male patient (ASA 3) with severe
symptomatic Aortic stenosis (AS) and mild Aortic regurgita-
tion (AR) was scheduled to undergo a percutaneous approach
TAVI via left axillary artery. Patient had multiple comorbid-
ities including lung cancer (T1INOMO) with recent radiother-
apy, peripheral vascular disease with previous fem-pop
bypass, previous prostate cancer, hypertension and severe
symptomatic AS: NYHA class III.

In cath lab theatres, the patient underwent AAGBI stan-
dard monitoring, consent was checked and a left PECSII
block was performed. For the PECS II block, verbal con-
sent was obtained, and aseptic technique was used. PECS
block was done as described by Blanco et al. With the
patient in the supine position, a linear ultrasound probe
was positioned below the lateral third of the clavicle. The
positions of the axillary artery and vein were confirmed,
and the ultrasound probe was moved inferolateral until the
pectoralis major, pectoralis minor, and the serratus anterior
muscles were identified in one plane at the level between
the third and fourth ribs. A 22-gauge, 100-mm SonoPlex
Stim needle was advanced via in-plane approach under
ultrasound guidance from the medial-to-lateral direction
until it reached the interfacial plane between the pectoralis
major and minor muscles. After the position of the needle
tip was confirmed, 15 mL of 0.25% bupivacaine and 5 ml
of 2% lignocaine were administered. The needle subse-
quently was advanced further until its tip was in the inter-
facial plane between the pectoralis minor and serratus
anterior muscles, and an additional 15 mL of 0.25%
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bupivacaine and 5 ml of 2% lignocaine were administered
in this plane.

Conscious sedation was maintained with remifentanil TCI
effect mode at 2-3 ng/ml and to maintain haemodynamic sta-
bility phenylephrine 100 micrograms/ml dilution was running
at 5-7 ml/hr. Through the procedure supplemental oxygen,
with face mask at a flow rate of 5 L/min was provided. Other
medications used through the procedure included antibiotics
as per protocol, heparin and protamine at the end of the proce-
dure. Patient was also given 1 gram of iv paracetamol and
4 mg of ondansetron towards the end of the procedure.

At the end of the procedures, patient was transferred to the
Coronary care unit for telemetry and he was comfortable after
the procedure.

Results: NA

Discussion: We are reporting here a successful use of PECS II
block with conscious sedation for trans-axillary TAVI proce-
dure as an alternative to general anaesthesia. It provided good
analgesia, without any major complications. Our patient was
overall comfortable and satisfied with the care received. Fur-
ther studies are warranted to see if this could become an estab-
lished alternate method to the current practice.
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Introduction: A skin incision in the lateral chest is cosmeti-
cally superior to that in the fore chest when performing a sur-
gery for aortic valve replacement. Usually the third interspace
is used for a minimally invasive aortic valve surgery providing
striking exposition of the aortic valve and resulting in superior
cosmetics with nearly no visible scars. However the lateral
region of the chest has rich innervation regarding the sternum

region. Postoperative pain management is important, as pain
remains an issue in thoracotomies with rib spreading. We
report a case of 68 year old man who underwent AVR through
3rd right intercostal space under general anesthesia and serra-
trus anterior plane block-SAPB.

Methods: A 68-year-old man was admitted for severe aortic
stenosis. Aortic valve was scheduled to be replaced through
3rd intercostal space at the anterior axillary line under general
anaesthesia with SAPB.

Anesthesia was induced with midazolame 2mg, fentanyl
0.3mg, lidocaine 80mg and rocuronium 80mg. Propofol was
adjusted to maintain BIS below 40 and fentanyl was adminis-
tered according to patient vital signs. The block was performed
under ultrasonography guidance. The needle was placed on the
3rd and 4th intercostal space between anterior serratus muscle
and major thoracic muscle in order to block thoracodorsal and
long thoracic nerve. The position of thoracodorsal artery was
identified. A single injection of ropivacaine 0.5%-20ml in
each space was given.

The surgical incision was made at the 3rd intercostal space.
Deflation of the right lung and one lung ventilation was
achieved by ez-blocker (Teleflex).

Postoperative experience of pain was measured using an
analog pain scale (NRS-11 [Numeric Pain Scale]).

Results: Duration of anaesthesia was 270min and operation
time was 195min. Aortic cross clamp time was 56min. The
amount of the fentanyl that was administrated through all the
procedure was 0,75mg. Extubation was achieved after 3 hour
in the ICU. The patient reported no pain during the postopera-
tive period. Until the 2nd postoperative day he did not experi-
ence any pain around the incision zone. He was discharged at
the 6th postoperative day.

Discussion: Innervation of lateral chest is supplied mainly by
long thoracic and thoracodorsal nerve. Patients undergoing
aortic valve replacement with this access is essential not to
experience any pain. SAPB is a quite recent technique for
regional analgesia of the chest wall that provides not only free
of pain procedure but also free of opioids anaesthesia prevent-
ing patients from experienced hyperalgesia. To our knowledge
there is no other publication of SAPB performing for aortic
valve replacement through right axillary line. Serratus anterior
plane block provides effective intra and postoperative anaes-
thesia, facilitating not only early and smooth extubation but
also quick recovery and early mobilisation.

References: 1.Peng L, Ding M, Wei W. Ultrasound-guided
serratus anterior plane block for transapical transcatheter aortic
valve implantation. J Cardiothorac Surg. 2023 Jan 6;18(1):4.
doi: 10.1186/s13019-023-02125-4.

2. Berthoud V, Ellouze O, Biévre T, Konstantinou M, Jazayeri
S, Bouchot O, Girard C, Bouhemad B. Serratus Anterior Plane
Block for Apical TAVR in an Awake Patient. J Cardiothorac
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MYOCARDIAL INFLAMMATION DRIVES RIGHT VEN-
TRICULAR DYSFUNCTION FOLLOWING LUNG RESEC-
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Introduction: Lung cancer is the third commonest cancer in
the United Kingdom.1 After surgery, a reduction in cardio-
respiratory function appears to influence patient reported func-
tional capacity. Our research group have demonstrated a
reduction in right ventricular (RV) function following lung
resection with alterations in both pulmonary afterload and con-
tractility.2-4 Animal models of pulmonary embolism, which
are functionally analogous to lung resection surgery and one
lung ventilation with transient clamping of the pulmonary
artery, have widely described an RV inflammatory injury. We
hypothesise RV inflammation also plays a key role in the path-
ophysiology of peri-operative myocardial injury and RV dys-
function following lung-resection. Cardiovascular magnetic
resonance (CMR) offers the ability to assess myocardial
inflammation using CMR T1-mapping techniques.

Methods: We conducted a single-centre, prospective, obser-
vational cohort study at a tertiary referral cardiothoracic cen-
tre. Fifteen patients undergoing lung-resection underwent
serial CMR imaging. T1 mapping was performed both pre and
post-contrast. T1 and extracellular volumes (ECV) were calcu-
lated using circle(cv142) software (Calgary, Canada). Changes
in T1 and ECV over time were assessed using Friedman’s test
and appropriate pairwise comparisons. Association was sought
between T1, ECV and CMR measures of RV function using
analysis of covariance(ANCOVA).

Results: Thirty-eight pre-contrast and 39 post-contrast T1
maps were available for analysis. There was a significant rise
in T1 at post-operative day two (POD2) from pre-operative
values in both the RV insertion point (RVIP) (p=0.002,
Figure 1) and septum (p=0.03) with no change in the left ven-
tricle (p=0.64). There was a significant rise in RVIP ECV at
POD2 from baseline (p=0.005). Both increased RVIP T1 and
ECV were associated with a reduction in RVEF at POD2 (r = -
0.91, p<0.001 and r= -0.77, p=0.008 respectively). Increased
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Figure I Right ventricular insertion point and left ventricular free wall T over time. Bar represents
median (IQR). Comparisons made with pre-operative value using Wilcoxon Signed Rank test. *
denotes p <0.01. Pre-op — pre-operative, POD2 — post-operative day two, 2month — two-months post-
operatively. RVIP — right ventricular insertion point, LV - left ventricle.

ECV at two-months was associated with a reduction in RVEF
at two-months (r=-0.82, p=0.004).

Discussion: This is the first study to demonstrate both T1 and
ECV are markedly increased in the RVIPs and septum in the
post-operative period in patients undergoing lung resection sur-
gery. These changes suggest lung resection triggers an early
inflammatory response within the myocardium in response to
surgery. Increases in T1 in the early post-operative period sug-
gests acute inflammation results in acute RV impairment whilst
increases in ECV at two-months represents scarring of the myo-
cardium resulting in chronic RV impairment. Better understand-
ing of the pathophysiology of RV dysfunction following lung
resection has the potential to identify and protect high-risk
patients and ameliorate post-operative functional limitation.

References: 1. Bray F, et al. CA Cancer J Cln 2018.

2. McCall PJ et al. The Journal of thoracic and cardiovascular
surgery 2019
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Introduction: Myocardial Infarction (MI) is a rare but poten-
tially fatal complication after non-cardiac surgery (1-2). Strat-
egies to detect myocardial ischemia by troponin surveillance
have been recommended (3-4). The 2017 Canadian Cardiovas-
cular Society (CCS) guideline on perioperative cardiac risk
assessment recommends measuring Brain Natriuretic Peptide
(BNP) or N-terminal pro-BNP (NT-proBNP) preoperatively in
patients 65 years or older, or 45-64 years old with significant
cardiovascular disease (CVD), or who have at least one
Revised Cardiac Risk Index factor. Postoperative troponin sur-
veillance is recommended when BNP or NT-proBNP is ele-
vated, or in all these patients when these results are not
available (4).

We aimed to evaluate the effect of the 2017 CCS guideline
on troponin surveillance and outcomes after non-cardiac
surgery.

Methods: After approval from the institutional Research
Ethics Board we conducted a single center (UHN) retrospec-
tive observational study. Patients aged 40 years or older
undergoing intermediate- to high-risk elective non-cardiac
surgery between 2016 and 2021 were included. We first com-
pared the number and percentage of troponin tests ordered
before and after the guideline was published and compared
patient characteristics, specifically cardiovascular comorbid-
ity, using Odds Ratio’s (OR) with 95% Confidence Intervals
(CD). Second, the occurrence of myocardial injury, MI, and
in-hospital mortality before and after guideline publication
were compared.

Results: The cohort included 36,386 patients. Median age
was 63 years. According to the guideline, troponin surveil-
lance was recommended in 20,807 (57%) patients, was actu-
ally ordered in 4,859 (13%) and elevated in 1,031 (2.8%).
Between 2016-2018 troponin surveillance was done in
2,461 (13%) of the 19,046 patients, compared to 2,398
(14%) of the 17,340 patients who had surgery between
2019-2021 (OR 1.1, 95% CI: 1.0-1.2). Patients undergoing
surgery in the second period had less CVD. Adding troponin
surveillance according to the guideline to a regression
model predicting MI did not have added value. Adding
actual troponin ordering, however, was significantly associ-
ated with MI (OR 19, 95% CI: 11-34) and mortality (OR
5.7,95% CI: 4.1-7.8).

Discussion: Publication of the CCS guidelines did not impact
the number of troponin tests ordered. Surveillance according
to the CCS guideline would have resulted in monitoring more
than half of the population, without a significant increase in
outcome detection rates.

In conclusion, the CCS guidelines are not consistently
applied in daily practice and detection of myocardial injury,
MI and mortality did not change after publication. It seems
best to perform postoperative troponin surveillance based on
CVD, the interpretation of its severity, and perioperative con-
text (5).

References: 1. Devereaux PJ, et al. JAMA. 2017;317
(16):1642-1651. doi: 10.1001/jama.2017.4360.

2. Van Waes JA, et al. Circulation. 2013;127(23):2264-2271.
doi: 10.1161/CIRCULATIONAHA.113.002128

3. Puelacher C, et al. Circulation. 2018;137(12):1221-1232.
doi: 10.1161/CIRCULATIONAHA.117.030114.

4. Duceppe E, et al. Can J Cardiol. 2017;33(1):17-32. doi:
S0828-282X(16)30980-1

5. Beattie WS, et al. Can J Anaesth. 2012;59(11):1013-1022.
doi: 10.1007/s12630-012-9782-9.
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Role of positive chronotropic medications in management of
symptomatic bradyarrythmias after cardiac surgery to avoid
permanent pacemaker implantation. The road between Scylla
and Charybdis

MOHAMED Hassan*, DEJAN Radakovic, DANIEL Keller,
NODIR Madrahimov, KHALED Hamouda, RAINER Leyh,
CONSTANZE Bening

Cardiothoracic surgery, Wiirzburg University, Wiirzburg,
Germany

Introduction: ® Bradyarrythmias requiring  pacemaker
implantation are occasional complications after Cardiac
surgery.
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® Currently, bradycardia treatment is limited to permanent
pacemaker (PM) implantation. No consensus exists as to
its optimal medication regimen. However, Intravenous
B-stimulators (Dobutamine) are effective in the short term but
are harmful over the long term because of their side effects,
which include cardiotoxicity and arrhythmia, specially in the
vulnerable phase direct after cardiac surgery.

® Implantation of a permanent PM is the first-line treatment
for these patients. Although the efficacy and safety of perma-
nent PM have been established, implantation and generator
replacement are sometimes accompanied by complications
such as infection or bleeding.

® Only few studies have previously dealt with this concern,
and in our study, we investigated the effectiveness of dobutamine
to increase heart rate and thus to avoid pacemaker implantation

Methods: ® We performed a retrospective review of 2382
patients undergoing cardiac surgery between the years 2012
and 2020.

® Patients were 72,54 £ 17,26 years old, 75% male, 25%
female.

¢ We included the patients diagnosed with symptomatic
bradyarrythmias (after excluding patients with prior PM implan-
tation), of whom 908 patients received Dobutamine (Dobutamine
group) and 1288 patients did not receive any positive chrono-
tropic medications (control group). Propensity score matching
analysis was used and the groups were matched in a 1:1 ratio.

® The primary endpoint was the PM implantation rate in the
initial postoperative hospital stay (7days=+3).

® The secondary endpoint was the incidence rate of postop-
erative atrial fibrillation and ventricular tachycardia.

Results: Of 2196 patients, the PM implantation rate was
lower in the control group than the dobutamine group (30,1 %
vs. 42 %, respectively; p=0.001).

In the subgroup analysis of symptomatic patients, the
administration of Dobutamine was associated with higher
incidence rate of postoperative ventricular tachycardia than
in the control group (22,5 % vs. 11,5 %, respectively;
p=0.001).

Moreover, the administration of dobutamine wasnot associ-
ated with higher incidence rate of postoperative atrial fibrilla-
tion than in the control group (41,9 % vs. 43,8 %, respectively;
p=0.28).

Discussion: Dobutamine was not effective for the treatment
of symptomatic bradyarrythmias to avoid PM implantation.
The administration of dobutamine was associated with higher
incidence rate of postoperative ventricular tachycardia than in
the control group.

Further large-scale randomized controlled studies are
needed to elucidate the role of the Intravenous Bstimulators
(Dobutamine) in the management of postoperative bradyar-
rhythmias after cardiac surgery
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TRANSFUSION IN CARDIAC SURGERY

GERSON CRUZ'*, GONCALO RODRIGUES”, SOFIA
FERNANDES', RICARDO BERNARDO'

'North Lisbon University Hospital Center - Department of
Anesthesiology, LISBON, PORTUGAL

2Lisbon School of Medicine - Lisbon University, LISBON,
PORTUGAL

Introduction: Preoperative anemia is associated with worse
outcomes after cardiac surgery. However, it’s still uncertain
whether the impact of anemia is a consequence of low hemo-
globin or related to blood transfusion. Our aim was to identify
the prevalence of preoperative anemia and transfusion rates in
patients undergoing cardiac surgery. We also aim to evaluate
the effect on clinical outcomes.

Methods: This was a single center, retrospective, cohort
study, performed in a university hospital. We evaluated every
patient undergoing cardiac surgery for the presence of preoper-
ative anemia and the number of packed red cells transfused in
the perioperative period, between October and December
2022. Anemia was defined according to the World Health
Organization as hemoglobin level <13 g/dL for men and
<12 g/dL for women. Primary outcomes were intensive care
unit (ICU) length of stay (LOS), hospital LOS and all cause
30-day mortality.

Results: A total of 178 patients were included. Preoperative
anemia was present in 55 (30.9%) patients. Total transfusion
rate of packed red blood cells was 10.1% in the intraoperative
period and 20.8% in the postoperative period. Anemic patients
had a significantly higher transfusion rate in the intraoperative
period at 25.5% compared to 3.3% in non-anemic patients X2
(1, N=178)=20.6 p < 0.001, and a significantly higher trans-
fusion rate on the postoperative period at 41.8% compared to
11.4% in non-anemic patients X2 (1, N=178)=214 p <
0.001. Anemic patients were 7.7 times more likely to be trans-
fused in the intraoperative period and 3.6 times more likely to
be transfused in the postoperative period.

We found no difference in ICU and hospital LOS between
anemic and non-anemic patients (U=2991, p=0.207)
(U=2918, p=0.137). Patients transfused in the intraoperative
period had a longer ICU LOS (Mdn =4, IQR =5) than those
not transfused Mdn =3, IQR =2) (U=1041, p=0.049), and a
longer hospital LOS (Mdn =9, IQR = 8) than those not trans-
fused (Mdn =6, IQR =3) (U=1041, p=0.008). Additionally,
patients transfused in the postoperative period had a longer
ICU LOS (Mdn=6, IQR=6) than those not transfused
Mdn=3,IQR=2) (U=1026, p <0.001), and a longer hospi-
tal LOS (Mdn=9, IQR=9) than those not transfused
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Table 1 - Baseline characteristics of the participants.

An CSA-AKI  Without CSA-AKI P Valme
=178 n=46 =132
Demozraphics
Age (years) - median (IQR) 660 (50.075.0) 685 (555-765) 690 (60.0-75.0) 0.68
Male-n (%) 18 (663) 2 (6.6 86 (652) 058
BM (ke/m2). mean = SD 277 466 278 =563 276 _£420 087
HIN, 0 (%) 158 (888) 4 @89.0) 17 (886) 093
DM, n(%) 1 @99) 21 @7 0 (79 035
Smoker 092
- Current 25 (40) 7 Q52 18 (Q36)
- Former 6 (258 n @9 35 (265
- Never 107 (60.1 28 (609 9.3
Precperativ data
Hemoglobin (z1d)) - mean = SD 134 (19 126 =200 136 =167 001
Seum Creatinine (mg/dl) - median (IQR) 115 (078112 108 (079-141) 09 (075109 0037
LVEF -n (%) 059
20% 8 @9 1 @2 7 (53)
2040% 16 (0 6 (30 10
40-54% 21 Q1) 6 (130 15 (19
> 549 133 (747) 33 QL) 100 (758)
EaroSCORE I (%) - median (IQR) 15 (0826) 22 (1846 15 (087127 <001
‘Type of surgery 057
Isolated CABG - n (%) 57 (20) 12 @6 45 G4
Single valve -1 (%) B @10 19 @13 s+ (409)
Combined procedures- n (%) 41 @30 12 Q@6 9 (220)
Aortic surgery - n (%) 7 @9 3 (65 4 GO
On-pump swgery - 2 (%) 22 (69 34 (B9 88 (66.7) 036
CPB time (min) - median (IQR) 741 (47.0-91.5) 94 (61.8-120.8) 66 (46.0-81.3) <001

LVEF - Left ventnicule ejection fracion: BMI - Body mass mdex: HIN - Hypertention: DM - Diabetes mellitus; CPB - cardiopulmonay bypass.

Sensitivity

1 - Specificity

(Mdn=6,I1QR=2) (U=1011, p <0.001). We found no differ-
ences in 30 days all cause mortality between anemic and non-
anemic group (p=0.53) and between transfused and not trans-
fused groups (p =0.46).

Discussion: In patients undergoing cardiac surgery, preopera-
tive anemia significantly increases the likelihood of being
transfused, which is associated with a longer ICU and hospital
LOS.

References: Nguyen Q, Meng E, et al. Preoperative anemia
and transfusion in cardiac surgery: a single-centre retrospec-
tive study. J Cardiothorac Surg. 2021.

Padmanabhan H, Siau K, et al. Preoperative Anemia and Out-
comes in Cardiovascular Surgery: Systematic Review and
Meta-Analysis. Ann Thorac Surg. 2019.
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Introduction: Cardiac surgery related acute kidney injury
(CS-AKI) develops in 20-50% of patients undergoing cardiac
surgery and is responsible for increased postoperative morbidity
and mortality. Urinary biomarkers have been investigated to
predict and thus prevent acute kidney injury in several critical
condition, but their predictive value remains unclear in regards
to cardiac surgery related postoperative renal failure. Our aim
was to assess the predictive value of urinary biomarkers for pre-
diction of cardiac surgery related acute kidney injury.

Methods: This study was registered in PROSPERO
(CRD42022371166). We conducted our systematic search
in 3 databases on 11.11. 2022 (MEDLINE, EMBASE,
COCHRANE) without filters or restrictions. We included both
randomised and non-randomised studies reporting diagnostic
accuracy data. Our primary outcome was the predictive values
of individual urinary biomarkers measured at different time-
points to identify patients developing acute kidney injury as
per Kidney Disease Improving Global Outcomes (KDIGO)
criteria and also calculated the performance of combination of
urinary biomarkers. We collected the Area Under the Curve
(AUC) values and their confidence intervals and performed a
meta-analysis using random or mixed effects models. We fitted
Summary Receiver Operating Characteristics (SROC) curves
using 2 x 2 contingency tables extracted from the studies con-
taining the true positive, false positive, false negative, and true
negative values. Risk of bias was assessed by QUADAS-2.

Results: We screened 10763 records and included 92 articles
in the analysis. Predictive value of individual biomarkers was
at maximum fair; TIMP2xIGFBP7 measured in the intraopera-
tive and early postoperative period AUC 0.73 (95% CI: 0.65-
0.81) for prediction of KDIGO stage 2-3 acute kidney injury;
L-FABP measured from 6h till 24h postoperatively AUC 0.75
(95% CI: 0.68-0.81) for prediction of all stages of CS-AKI.
There was no significant difference between the AUC-ROC of
urinary biomarkers (p=0.0655). Combination of urinary bio-
marker measurements yielded a good predictive value in iden-
tification of both total and only severe cases of acute kidney
injury with AUCs 0.82 (95% CI: 0.75-0.88) and 0.85 (95% CI:
0.79-0.91) respectively. The combination of three biomarkers
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Fig 1. Combination of urinary biomarkers to predict severe cardiac surgery related acute kidney injury
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did not provide significant predictive value improvement
(p=0.625) compared to the combination of two urinary bio-
markers AUC 0.87 (95% CI: 0.78-0.95) vs 0.84 (95% CI:
0.75-0.92) in prediction of severe CS-AKI.

Discussion: Our study shows that biomarkers identified
patients developing CS-AKI. Individual biomarkers performed
with fair accuracy, while combination of two biomarkers
improved the accuracy. However, combining more than two
urinary biomarkers did not result in a better predictive value
but it could increase costs unnecessarily.

References: 1. Hu et al. Global Incidence and Outcomes of
Adult Patients With Acute Kidney Injury After Cardiac Sur-
gery: A Systematic Review and Meta-Analysis, J Cardiothorac
Vasc Anesth 2016 10.1053/j.jvca.2015.06.017.

2. KDIGO Clinical Practice Guideline for Acue Kidney Injury
2012

3. McMahon et al. Biomarker Predictors of Adverse Acute
Kidney Injury Outcomes in Critically Il Patients: The Dublin
Acute Biomarker Group Evaluation Study, J Nephrology
2019, 10.1159/000500231

4. Zarbock et al. Prevention of Cardiac Surgery—Associated
Acute Kidney Injury by Implementing the KDIGO Guidelines
in High-Risk Patients Identified by Biomarkers: The PrevAKI-
Multicenter Randomized Controlled Trial, Anesth and Analg
2021, 10.1213/ANE.0000000000005458
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Ministernotomy versus full sternotomy: a retrospective study
of opioid consumption in the first postoperative period after
cardiac surgery
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Introduction: Cardiac surgery often involves full median
sternotomy resulting in postoperative pain. Minimally invasive
techniques, such as ministernotomy, have been developed to
reduce pain and facilitate recovery. However, the benefits of
ministernotomy in terms of postoperative pain have not yet
been fully established'. The aim of this study was to investi-
gate postoperative opioid consumption differed between full
sternotomy and ministernotomy.

Methods: In this retrospective observational study, we aimed
to compare opioid consumption after upper ministernotomy
aortic valve replacement versus full sternotomy in patients
undergoing aortic valve replacement or mitral valve replace-
ment. All pre- and postoperative drug administrations were
recorded in the electronic patient journal during admission.

Results: Baseline data were comparable except from a higher
ejection fraction and a lower euroscore in the the ministernot-
omy group. Cross clamp time and drain blood loss were lower
in this group. No statistically significant difference in postop-
erative opioid administrations was found. The highest doses
were seen on postoperative day 1 (mean 43.3 mg after full ster-

notomy and 504 mg after ministernotomy, p=0.067).

Preoperative variables: Sternotomy Ministernotomy  Total

n=206 n=151 n=357 palie
Variable
o Female, n (%) 64 (31%) 49 (33%) 113 (32%) 0.871

Male, n (%) 142 (69%) 102 (67%) 244 (68%)

Age (years), Median [IQR] 67.5 [58 - 74] 70.7 [65 - 75] 69.4 [60 - 75] 0.017*
BMI (kg/m2), Median [IQR] 25.6 (23 - 30] 27.1(25 - 30] 26.3 (24 - 30] 0.017*
Ejection Fraction (%), Median [IQR] 60 [50 - 60] 60 [50 - 60] 60 [50 - 60] 0.055
EURO-score, Median [IQR] 6[4-7] 6[4-7] 6[4-7] 0.066
NYHA-score, Median [IQR] 1(1-3] 1(1-3] 1(1-3] 0.123
Diabetes mellitus, Median [IQR] 0[0-0] 0[0-0] 0[0-0] 0.240
Preoperative opioid (MME), Median [IQR] 0[0-0] ofo-0] ofo-0] 0.115
Preoperative paracetamol (g), Median [IQR] 0[0-0] 0[0-0] 0fo-0] 0.735
Preoperative clonidine (mg), Median [IQR] 0([0-0] 0[0-0] 0[0-0] 0.243
Preoperative ketorolac (mg), Median [IQR] 0[0-0] 0fo-0] 0fo-0] 0.243
Preoperative gabapentin (mg), Median [IQR] 0[0-0] 0[0-0] 0[0-0] 0.392
Perloperative variablua: Sternotomy Ministernotomy  Total

n=206 n=151 n=3s7 pualue
Variable
ECC time (mil Median [1QR] 114 (96 - 136] 119(108-131]  117[100-134]  0.085
Cross Clamp time Median [IQR] 81 (68 - 103] 93 [81-105] 87 (73 -104] <0.001
Arrest time (minutes), Median [IQR] 0[0-0] 0[0-0] 0[0-0] 0.241
Lowest temperature (°C), Median [IQR] 36 [35.3-36.3] 36 [35.5 - 36.3] 36[35.4-36.3] 0.548
Perioperative blood loss (ml), Median [IQR] 0[0-0] 0([0-0] 0f0-0] 0.701

Postoperative blood loss (ml), Median [IQR] 455 [350 - 800] 400 [300 - 600] 425 [310 - 700] <0.001

P, " i

c Sternotomy Ministernotomy  Total
n=206 n=1s1 n=3s7 Pz

Variable

Opioid on day 1 (MME), Median [IQR] 37.5[18 - 63] 45[24-63] 41(22-63] 0.115
Opioid on day 2 (MME), Median [1QR] 15[0-30] 10(5-25] 10(5-25] 0.869
Opioid on day 3 (MME), Median [IQR] 0[0-15) 0[0-10] 0[0-10] 0.504
Opioid on day 4 (MME), Median [IQR] 0[0-6] 0f[0-6] 0f[0-6] 0.885
Opioid on day 5 (MME), Median [IQR] 0[0-0] 0[0-0] 0[0-0] 0.714
Paracetamol on day 1 (g), Median [IQR] 3[3-4] 3[3-4] 3[3-4] 0.016*
Paracetamol on day 2 (g), Median [IQR] 4[4-4] 4[4-4] 4[4-4] 0.402
Paracetamol on day 3 (g), Median [IQR] 4[4-4] 4[4-4] 4[4-4] 0.155
Paracetamol on day 4 (g), Median [IQR] 4[4-4] 4[4-4] 4[4-4] 0.657
Paracetamol on day 5 (g), Median [IQR] 4(4-4) 4(4-4) 4[4-4] 0.646
NSAID on day 1 (g), Median [IQR] 0[0-0] 0[0-0] 0[0-0] 0.481
NSAID on day 2 (g), Median [IQR] 0.8[0-1.6] 1.6[0.4-1.6] 1.2[0-1.6] 0.020*
NSAID on day 3 (g), Median [1QR] 1.6(0-1.6] 1.6[0-1.6] 1.6[0-1.6] 0.004*
NSAID on day 4 (g), Median [IQR] 12(0-1.6) 1.6(0-1.6] 1.6(0-1.6] 0.012*
NSAID on day 5 (g), Median [1QR] 0[0-1.6] 0.8[0-1.6] 0[0-1.6] 0.042*
Ketorolac on day 1 (mg), Median [IQR] 0[0-30) 15[0-30] 0[0-30] 0.002*
Ketorolac on day 2 (mg), Median [IQR] 0[0-0] 0[0-0] 0f[0-0] 0.067
Ketorolac on day 3 (mg), Median [IQR] 0[0-0] 0[0-0] 0[0-0] 0.478
Ketorolac on day 4 (mg), Median [IQR] 0[0-0] 0[0-0] 0[0-0] 0.478
Ketorolac on day § (mg), Median [IQR] 0[0-0] 0[0-0] 0[0-0] 0.828
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Ministernotomy patients received more non-opioid analgesics.
Blood loss from drains was lower after ministernotomy.

Multiple linear regression model was calculated based on
relevant variables with p<0.1 (Surgical technique, BMI, age,
paracetamol at day 1 and NSAID on day 1. The model showed
a significant effect of surgical technique on opioid consump-
tion (p=0.01).

Discussion: Opioid consumption was not higher in the post-
operative phase after upper ministernotomy, compared to full
sternotomy. Non-opioid analgesic administrations, however,
seemed to be higher after ministernotomy. When adjusted for
age, BMI and non-opioid analgetics, full sternotomy had lower
opioid consumption than ministernotomy on day one. We had
no access to pain scores in the present material. Prospective
studies should evaluate the effect of surgical technique on
postoperative pain.

From this study we conclude, that the surgical approach has
a minimal effect on postoperative analgesic consumption after
cardiac surgery. Future studies may include both approaches
in the evaluation of postoperative pain management regimes.

References: 1: DOI: 10.1002/14651858.CD011793.pub2
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Introduction: Central Venous catheters (CVC) account for 5-
15% of all ICU related infections. We evaluated possible
measures of prevention of CVC related infections.

Methods: We evaluated 84 patients(pts) undergoing cardiac
surgery. All patients were inserted CVC following aseptic
technique through internal jugular vein in the OR before the
surgery. Samples of skin swabs after aseptic cleaning of the
skin and before the CVC insertion and at the moment of CVC
removal were collected, and microbiological samples of the
catheter tip and hubs

Results: Infection developed in 23.81% of pts. Skin swab
after aseptic preparation, prior CVC insertion was positive in
44%. At the moment of CVC removal, surrounding skin and
CVC hubs were bacteriologically positive in 85% of patients.
The CVC tip was positive in 27% of patients,out of which
83% had the same skin or hub bacteriological culture as the
CVC tip. Positive CVC tip was found in 8/20 pts with clinical
and lab signs of infection (p=0.24). All blood cultures were
negative. CVC was placed up to 3 days in 47% of pts, out of
which 5% developed infection. In 38% of pts that had CVC 4-
5 days, 12% developed infection. Thirteen pts had CVC >5
days- 2 developed infection (p=0.001).

Discussion: To minimize CVC related infections it is neces-
sary to follow guidelines of good clinical practice of aseptic
insertion and aseptic management of CVC, properly educate
all staff and evaluate knowledge and adherence to the updated
protocols.

It is necessary to keep CVC in patients for the shortest time
possible.

References: 1. Choi S-H, et al., Changes in the early mortality
of adult patients with carbapenem resistant Acinetobacter bau-
mannii bacteremia during 11 years at an academic medical
center, J Infect Chemother (2018), https://doi.org/10.1016/].
jiac.2018.09.011

2 Pages J, Hazera P, Mégarbane B, du Cheyron D, Thuong M,
Dutheil JJ, Valette X, Fournel F, Mermel LA, Mira JP, Daubin
C, Parienti JJ; 3SITES Study Group. Comparison of alcoholic
chlorhexidine and povidone-iodine cutaneous antiseptics for
the prevention of central venous catheter-related infection: a
cohort and quasi experimental multicenter study. Intensive
Care Med. 2016 Sep;42(9):1418-26. doi: 10.1007/s00134-016-
4406-4. Epub 2016 Jun 16.

3. Bell T, O’Grady NP. Prevention of Central Line—associated
Bloodstream Infections. Infect Dis Clin North Am. 2017
Sep;31(3):551-559. doi:  10.1016/j.idc.2017.05.007. Epub
2017 Jul 5.

4. Chong HY, Lai NM, Apisarnthanarak A, Chaiyakunapruk
N. Comparative Efficacy of Antimicrobial Central Venous
Catheters in Reducing Catheter-Related Bloodstream Infec-
tions in Adults: Abridged Cochrane Systematic Review and
Network Meta Analysis. Clin Infect Dis 2017;64(S2):
S131-40
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Introduction: Cardiac surgery is performed mainly via a
medium sternotomy, which causes significant postoperative
pain. The aim of our study was to improve pain treatment in
the postoperative period by implementing a perioperative pain
management bundle for cardiac surgery pain.

Methods: As a part of PAIN OUT, this was a two-phased
study. The initial phase involved data collection on existing
pain management in the wards. In the post-interventional
phase, we tested the effectiveness of the pain bundle imple-
mentation: information about pain therapy, the use of non-
opioids in the maximal daily dose, surgical wound infiltration
with a local anaesthetic (surgeons), and pain assessment, treat-
ment, and reassessment (nurses).

Results: This study included 132 patients in the initial and
138 patients in the post-interventional phase on the first postop-
erative day after cardiac surgery. In the post-interventional
phase, the worst pain and time spent in severe pain were signifi-
cantly lower (Table 1), interference with coughing was less, and
patients could mobilize more easily in- and out of bed (Table 2).
Patient-reported higher satisfaction with pain treatment in the
post-interventional phase, 9.4 £1.0 vs. 8.44+2.3, P=0,002. We
performed pain assessment in all patients during the post-inter-
ventional phase compared to none in the initial phase.
<FILE IMAGE="42_20230501164815.jpg’ >

Discussion: The essential elements of perioperative pain
bundle, including education on pain therapy, administration
of full daily doses of analgesics, multimodal analgesia and
wound infiltration technique, as well as the assessment and
re-assessment of pain intensity in the postoperative period,
resulted in effective pain relief and high patients’ satisfac-
tion. Perioperative pain management is a teamwork.

References: 1. Jayakumar S, Borrelli M, Milan Z, et al. Opti-
mising pain management protocols following cardiac surgery:
A protocol for a national quality improvement study. Interna-
tional Journal of Surgery Protocols 2019; 14: 1-8.

2. Unic-Stojanovic D. Cardiac surgery and postoperative pain
management — role in patients’ recovery. 14th Belgrade Inter-
national Symposium on Pain PROCEEDINGS May 17-18,
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kolas M. Updates on wound infiltration use for postoperative
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Introduction: Sepsis is the main cause of death in general
ICUs at present day. About 19 million anually aquire sepsis
worldwide and more than 30% dies. Only half of the septic
patients is treated according to highest standards including
west Europe. Biggest challange in treating sepsis is recogniz-
ing infection and timely initiation of antibiotic therapy. Bio-
marker with diagnostic, prognostic and therapeutic value
could help topple this challenge. At the moment Presepsin was
shown to have these values. Presepsin cut-off value for pre-
dicting sepsis is 600 pg/ml.

Methods: We present 2 cases where Presepsin helped in diag-
nosing Infection, Initiating antibiotic therapy and correction of
antibiotic therapy.

Results: Case 1. Female patient, 64 years old, CABG surgery,
developed sepsis during hospitalization. On a 4th postopera-
tive day,patient developed chills, fever, WBC increased, PCT
22.5 ng/ml. Hemocultires were obtained. In cosultation with
infectologist cefepime and teicoplanin was initiated. The fol-
lowing morning (5th postoperative day), Patient‘s condition
deteriorated more, Presepsin was done (4262 pg/ml), Hemo-
cultures obtained again. Antibiotic therapy was changed to
Meropenem, Metronidazole, Teicoplanin. On a 6th postopera-
tive day, patient improved, no fever, clinically stable. Presep-
sin on 7th postoperative day was 1216. Hemocultures came
positive on 8th postoperative day (CNS, Serratia) sensitive to
the ongoing antibiotic therapy, presepsin wa 678pg/ml. On
11th postoperative day, which was 8th day of triple antibiotic
therapy Presepsin was 361pg/ml. Patient was on the triple anti-
biotic therapy for 10 days, sterile hemocultures came on 12th
postoperative day. Patient was discharged in good clinical con-
dition, infection free, 16 days after surgery. Case 2. Patient,
male, 68 years old, EF-22%; CABG and aortic valve
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replacement surgery, During hospitalization patient developed
infection. Antibiotic therapy was initiated according to the
blood culture results (Pseudomonas (Meropenem) and CNS
(Vancomycin). This was followed by the subsiding of signs of
infection, decrease in inflammatory parameters, and clinical
improvement. In the mean time sputum culture came positive
(Acinetobacter) which was sensitive only to Collistin. Presepin
value was 242pg/ml and it was decided against initiation of
Collistin. Patient was dischared in good clinical condition
without laboratory and clinical signs of infection.

Discussion: Presepsin could be a reliable tool for early distin-
guishment of patients with the risk of infection, tool in treat-
ment and prognosis of infection/sepsis in complicated cardiac
surgery patients, where many factors can mask the presence of
infection.
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ble (CD14) problem in sepsis? Intensive Care Med (2015)
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Introduction: Pulmonary Hypertension (PH) is a serious con-
dition that constitutes a relevant risk factor for surgical morbi-
mortality. Due to the higher incidence of complications in the
perioperative period, it represents a challenge for the anesthe-
siologist. This review defines and classifies Pulmonary Hyper-
tension, describes its epidemiology, pathophysiology,

diagnosis and treatment, and discusses current aspects of its
perioperative and anesthetic management.

Methods: Article research was carried out in the PubMed,
Google Scholar, Scielo and Cochrane databases from August
to November 2022. Scientific articles in Portuguese and
English with full text available, published between 2017 and
2021, addressing adult population with Pulmonary Hyperten-
sion undergoing surgery and anesthesia were included.

Results: After consulting the databases and applying search
strategies with inclusion and exclusion criteria, 28 studies
were selected for full text reading and included in the review
(Figure 1). Another 152 articles were included by manual
search for contextualizing.

Discussion: PH is defined as a Mean Pulmonary Arterial Pres-
sure over 20 mmHg and Pulmonary Vascular Resistance
(PVR) over 3 Wood Units. It is classified as Pre-Capillary or
Post-Capillary, and its etiology is grouped into 5 groups. Reac-
tive changes in the pulmonary vascular bed, endothelial dys-
function and vascular remodeling lead to increased PVR and
right ventricular failure. It affects 55 million people, mainly
individuals aged > 65 years, and its main causes are cardiopul-
monary diseases. Diagnosis is based on history, physical
examination, and complementary tests that identify comorbid-
ities and establish etiology and severity. Treatment involves
management of comorbidities seeking symptomatic relief,
hemodynamic improvement and slower disease progression.
Perioperative management should be multidisciplinary.
Comorbidities that increase surgical risk must be adequately
compensated. Pulmonary vasodilators should be optimized
and consider patient and surgical. Triggering factors for PH
crisis must be prevented. Regional anesthesia helps preventing
PH crisis and providing perioperative analgesia. General anes-
thesia is safe but anesthetic drugs affect PVR and right heart
function. Standard monitoring includes cardioscopy; pulse
oximetry; blood pressure and capnography. Invasive monitor-
ing is guided by patient’s comorbidities and surgical size.
Hemodynamic management involves maintaining myocardial
perfusion and RV function and preventing increases in PVR.
Postoperative care in the intensive care unit is necessary for

Identification

20.454 articles included through research
strategies on databases

20.304 articles excluded for not satisfying
inclusion criteria

Eligibility
150 previously selected articles after applying

A A 7 e 122 articles excluded after abstract reading
inclusion and exclusion criteria

Screening

28 articles selected for full-text reading and
included in the review

A 4
Y

180 articles included

152 articles added for contextualizing

Figure 01 — Article Search strategy, according to the defined inclusion and

exclusion criteria. Research period: January 2017 a December 2021.
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serious patients and major surgeries and management includes
pain control, maintenance of hemodynamic goals and protec-
tive ventilation strategies, and early extubation when safe.
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Introduction: Self-extubation is reported as one of the most
common events in the adult intensive care units worldwide.
The aim of this study is to find out the incidence and determi-
nants of self-extubation in a tertiary care surgical intensive
care unit.

Methods: It was retrospective analysis data acquired from the
hospital databases, who were self-extubated in surgical inten-
sive care unit during six calendar years from January Ist,
2010, through December 31st, 2016. Data collection form was
used to collect personal details, drugs used for sedation, seda-
tion agitation score, pain score, nurse ratio and use of
restrained at a time of extubation have been noted.

Results: Total of 618 patients were admitted to the SICU who
required mechanical ventilation during the six calendar years.
An overall 2.1% incidence of self-extubation was calculated
with a documented thirteen self-extubation episodes. The
mean age of patients was 38.46 £ 16.97 years with majority of
them being males. Most of the patients at the time of self-extu-
bation were not restrained 9(69.2%). Nurse to patient ratio was
also found to be 1:1. Majority of patients 7(53.8%) were not
on any sedative drug infusion and the mean sedation agitation
score at that time was 4.46% 2.02 while mean pain score was
5.31 £ 2.72. Reintubation was performed in most patients 10
(76.9%) who had self-extubation.

Discussion: The incidence of self-extubation in ICU was
2.1%. This relatively low incidence can be elucidated by the
optimal nurse-to-patient ratio in ourhospital. As nursing care
is the major contributing factor that can increase the proba-
bility of self-extubation during the absence of bedside nurse.
It was found that an ICU nurse with an experience of more
than 4 yearscan decrease the incidence of self-extubation by
2.6%.

Among numerous risk factors, agitation is responsible for
50%-T74% of the unplanned extubation, while in comparison to
non-agitated patients, the self-extubation rate increases by
26%.

Other factors that increase the risk of self-extubation include
male sex, older age, postsurgical and sedation given as per
need rather than as a continuous infusion.

Self-extubation can compromise airway due to the sudden
removal of inflated cuff endotracheal tube which could cause
difficult reintubation,hypotension, arrhythmias, bronchospasm,
aspiration, and laryngeal bleeding or edema.

Self-extubation can compromise airway due to the sudden
removal of inflated cuff endotracheal tube which could cause
difficult reintubation,hypotension, arrhythmias, bronchospasm,
aspiration, and laryngeal bleeding or edema

Self-extubation can compromise airway due to the sudden
removal of inflated cuff endotracheal tube which could cause
difficult reintubation,hypotension, arrhythmias, bronchospasm,
aspiration, and laryngeal bleeding or edema

References: de Moura EB, de Aratjo Neto JA, De Oliveira
Maia M, et al. Crit Care.2011;15(Suppl 1):1-90.

Singh PM, Rewari V, Chandralekha, Arora MK, Trikha A. J
Emerg Trauma Shock. 2013;6(4):241-245.doi:10.4103/0974-
2700.120363

Table 1: Frequency of the Use of Restrain

Variable Frequency (%)
Use of Restrain

Yes 4 (30.8%)

No 9 (69.2%)
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Introduction: The-double chambered right ventricle (DCRV)
is a rare distinctive anatomic entity with both congenital and
acquired components, wherein abnormally located or hypertro-
phied muscular bands divide the right ventricle into a proximal
high-pressure and a distal lower pressure chambers - even to
the point of mid-ventricular obstruction. As the DCRYV is very
often associated with other congenital cardiac defects, such as
a perimembranous ventricular septal defect (PM-VSD), it is
usually diagnosed in infancy and childhood. However, it may
remained unrecognised until adulthood, when the patient
presents with atypical symptoms mimicking common acquired
cardiac diseases. In the current case report, we present an adult
patient with DCRYV that underwent a complex cardiac surgery,
not only for the primary defect, but also for the coexisting car-
diac pathologies.

Methods: A 63yr old female patient, with a known medical
history of an uncorrected VSD, presented to our hospital with
intense chest discomfort and dyspnea on minimal exertion
(NYHA III). The laboratory exams showed mild troponin
increase, whilst the TTE verified the presence of a VSD, but
also revealed the existence of a DCRV with normal function
and dimensions, a severely stenosed aortic valve, a severely
regurgitant mitral valve and a left ventricle with preserved EF.
After performing a coronary angiography that showed right
coronary artery disease and common origin of the left and right
coronary arteries from a single ostium, the patient was sched-
uled for surgery. Intraoperatively, the TOE examination
showed a normally functioning hypertrophied RV, with abnor-
mal muscular bands (AMB) that cross its cavity and cause
nearly total RVOT obstruction and turbulent flow. The usage
of a Swan-Ganz catheter verified the existence of two separate
chambers with a pressure gradient of almost 100mmHg inside
the RV and set the diagnosis of a DCRV. Furthermore, the
known VSD was more specifically a PM-VSD with left to right
flow between the LVOT and the proximal supra-systematic

chamber of the RV, because of the simultaneous severe aortic
valve stenosis.

Results: The patient underwent excision of the AMB through
a small right ventriculotomy, mitral valve repair with an
Alfieri stitch transaortically and aortic valve replacement with
root enlargement. No graft was placed to the RCA because of
the poor distal target. Despite the successful excision of the
AMB and the release of the intracavitary obstruction, the sepa-
ration from the CPB was very difficult due to biventricular,
but mostly RV dysfunction. The patient was placed on V-A
ECMO and transferred to the CICU.

Discussion: In this case report, we showed that a rare congen-
ital cardiac disease (DCRV) can remain masked until adult-
hood, when the patient becomes finally symptomatic but with
atypical symptoms. Definitive treatment is surgery and gener-
ally has an excellent prognosis. However, we should be very
careful before attempting to derange the balances that the RV
has set to itself until then.

References: Hong Kong Med J 2015 Feb;21(1):84.e1—-2
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Introduction: Withdrawn in the early 2000s, aprotinin market-
ing authorization was reinstated by European Medicines Agency
with a restrictive indication (isolated coronary artery bypass graft
surgery, iCABG) and a safety registry (NAPaR) (1). This regsitry
intended to record the pattern of use of aprotinin and to determine
patient safety. It was terminated without safety signals associated
with the product (2). Two aprotinin regimens were allowed: full-
dose (FD) and half-dose (HD). Our objective was to compare effi-
cacy and safety of each regimen in patients undergoing cardiac
surgery with cardiopulmonary bypass.

Methods: Between February 2016 and August 2022, 6730 adult
patients were treated with aprotinin across 9 European countries
(Germany, Austria, Belgium, France, Ireland, Norway, United
Kingdom and Sweden) and were included in the registry

Results: Among the 1549 patients treated on-label (iICABG),
643 (42%) received the FD regimen and 906 (58%) the HD.
Less thromboembolic events (0,5% vs 2,8%; P<0,001) and
fibrinogen transfusion, but more platelets and cryoprecipitate
were reported in the FD group (Table) . Among the 5181
patients treated off-label (ascending aorta surgery, single or
complex valves replacement, transplant), 2318 (45%) received
the FD and 2863 (55%) the HD. Less mortality (5,4% vs 9,4%;
P<0,001), thromboembolic events (1,4% vs 2,9%; P<0,001),
renal events (14,8% vs 18,1%; P=0,002), reoperation for
bleeding (5,2% vs 10,3%; P<0,001) and fibrinogen transfusion
were reported in the FD group, in association with a rise in
transfusion needs (platelets and cryoprecipitate). <FILE
IMAGE="38_20230426164140.jpg’ >

Discussion: Regardless of the surgery, the FD of aprotinin, in
comparison with the HD regimen, was associated with less
postoperative TEE. Concerning aprotinin use in off-label high
bleeding risk surgery, FD regimen was also associated with a
decrease in postoperative mortality, reoperation for bleeding
and renal dysfunction. To confirm these results, a multivariate
analysis will be carried out on propensity-matched sets of HD
and FD treated subjects. A large multicenter randomized trial
is expected to consolidate the potential benefits of routine use
of FD aprotinin in cardiac surgery patients.

References: 1. Nordic Aprotinin Patient Registry (NAPaR),
EU PAS 11384

2. Eur J Anaesthesiol 2022;39(8):685-94
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PREDICTING ACUTE KIDNEY INJURY IN POST-OPER-
ATIVE HYPERTROPHIC CARDIOMYOPATHY MYEC-
TOMY PATIENTS AND ITS RELATION TO THE
PHENOTYPE
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’Department of Cardiology, Erasmus MC, University Medical
Center Rotterdam, Rotterdam, THE NETHERLANDS
’Department of Cardiothoracic Surgery, Erasmus MC,
University Medical Center Rotterdam, Rotterdam, THE
NETHERLANDS

Introduction: Hypertrophic obstructive cardiomyopathy
(HOCM) is a disease characterised by left ventricular hypertro-
phy and outflow tract obstruction (LVOTO). Symptomatic
HOCM can be treated with surgical septal myectomy. Prior
research has identified that cardiac surgery-associated acute
kidney injury (CSA-AKI) is a common complication after car-
diac surgery, associated with increased morbidity and mortal-
ity. There is limited information on the development of CSA-
AKI after myectomy. Furthermore, the ‘acute kidney injury
following cardiac surgery’ (AKICS) score, developed for
patients undergoing coronary artery bypass grafting (CABG),
has not been tested in myectomy patients. Therefore, the
objectives are to (i) evaluate the prevalence of CSA-AKI in
myectomy patients, (ii) identify surgical factors which may
lead to CSA-AKI, and (iii) identify factors related to the phe-
notype which may contribute to CSA-AKI.

Methods: CSA-AKI was categorized according to the Kidney
Disease: Improving Global Outcomes (KDIGO) guidelines. The
patients were assessed based on their cardiac phenotype, and
relevant intraoperative variables were examined to identify con-
comitant perioperative risk factors that might contribute to
CSA-AKI development. Subsequently, multivariable logistic
regression was employed to analyse significant results. A
receiver operating characteristic curve (ROC) was used to eval-
uate the discriminative capacity of those significant findings

Results: Perioperative clinical data was available for 242
myectomy patients from a single centre between 2005-2022. A
majority of HOCM patients were sarcomere-negative (69%).
CSA-AKI developed in 45% of patients (55% KDIGO stage 1,
45% stage 2). The AKICS score was significantly higher in the
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CSA-AKI group as opposed to the non-CSA-AKI group
(p=0.02), with an effect size (h2) of 0.022. Genotype and car-
diac parameters such as intraventricular septal thickness or
LVOTO severity did not predict CSA-AKI development, nei-
ther did the operation duration or intra-operative blood loss.
Arterial hypertension (34% in non-CSA-AKI vs. 39% in CSA-
AKI, p=0.04), coronary artery disease (5% vs. 14%, p=0.02)
and the use of beta blockers (70% vs. 87%, p=0.001) were
more prevalent in the CSA-AKI cohort. Multivariable logistic
regression was used to investigate the association between
beta blockers and the incidence of CSA-AKI. This regression
revealed a significant model (X2(12)=34.521, p<0.001), with
a correct classification rate of 67%, explaining 22% (Nagel-
kerke R2) of the variance in CSA-AKI (Table 1). Interestingly,
while beta blocker use was not found to be an independent pre-
dictor of CSA-AKI as shown in table 1, its use in addition to
the other covariates in an ROC analysis revealed moderate dis-
criminatory power with an area under the curve of 0.702 (stan-
dard error: 0.035, p<0.0001) (Figure 1).

Discussion: CSA-AKI occurred in 45% of patients after myec-
tomy, but was transient and kidney function recovered in all
patients. Even though the AKICS score was significantly higher
in the CSA-AKI group, the effect size was very small, resulting
in negligible discriminatory power. The sole use of beta-block-
ers was not related to the development of CSA-AKI, however,
the model built did have a moderate discriminatory power. Fur-
ther research is warranted to investigate the mechanisms and
possible causal effects of CSA-AKI in this cohort, as it is associ-
ated with increased morbidity and mortality.

Table 1: Illustrates the odds ratio and p-value for each variable in the CSA-AKI predictive model.

Variables All Non-AKI [ CSA- Odds 95% CI* | P Value
patients (133) AKI Ratio
(242) (109)
Age 5477+ | 5355 | 56.27=% 1.031 1.00-1.06 | 0.031
13.77 13.57 13.92
Sex (Male) 148 (61) | 83(62) 65 (60) 0415 | 0.19-0.89 | 0.024
Pre-op Creatinine (umgol/L) 85.13 = 8356 87.05= 1.017 0.99-1.03 0.061
19.94 1943 20.47
Hypertension 88 (36) 45 (34 43 (39) 0.776 | 0.38-1.58 | 0.487
Atrial Fibrillation 49 (20) 22(17) 27(25) 2.456 1.07-5.60 0.033
Coronary artery disease 219 6(5) 15(14) 2.456 0.84-836 | 0.098
Cerebrovascular accident 5(2) 3(2) 2(2) 1.132 0.28-4.50 0.860
CPB time (min) 14927+ | 147.87= | 15097 = 1.005 1.00-1.01 0.287
46.19 35.21 56.93
Combined surgery 218(0) | 121(81) 97 (89) 0.459 0.13-1.63 0.229
Cell saver blood transfusion | 648.13% | 662.74= | 630.09= 1.000 1.00-1.00 | 0.287
364.44 413.72 293.51
Beta blocker use 188 (78) 93 (70) 95 (87) 1.744 0.84-3.62 0.136

*Composite of CSA-AKI and pre-operative beta-blocker use adjusted for age, sex, pre-operative
creatinine, hypertension, atrial fibrillation, coronary artery disease, cerebrovascular accident, CPB
time, combined surgery and cell saver blood transfusion.

CPB, coronary pulmonary bypass; CSA-AKI, cardiac surgery-associated acute kidney injury

Figure 1: Illustrates a receiver operating characteristic (ROC) curve for a multivariable cardiac surgery-
associated acute kidney injury (CSA-AKI) predictor model. (area under the curve 0.702, SE 0.035,
P<0.0001.
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Patient Blood Management in cardiac surgery: impact of an
individualized strategy optimized by Erythropoietin and fer-
ric carboxymaltose associated with ScvO2
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Introduction: Patient Blood Management (PBM) has been
encouraged in cardiac surgery to prevent anemia- and transfu-
sion-induced morbidity and mortality.(1) Preoperative anemia
has an increasing prevalence due to an ageing population with
more chronic diseases, and affects up to 20 to 40% of patients
who are scheduled for cardiac surgery.(2) Preoperative anemia
by its own is an independent factor of adverse outcome, but it
is also an independent factor of allogenic red blood cell (RBC)
transfusions, which are associated too with a higher mortality
risk.(3) Therefore blood conservation strategy in cardiac sur-
gery is aimed at reducing both risks.

Methods: This was a single-center, prospective, comparative,
open label randomized trial. All patients signed a written
informed consent. This trial protocol was approved by the local
ethics committee (Sud Mediterrannée V 19.04.02.61948) and
the French National Agency of Security of Drugs (ANSM) and
was registered online at ClinicalTrails.gov (NCT04141631). An
independent trial safety committee monitored trial benefit/risk
ratio and safety for the entire duration of the study.

In the control group, postoperative RBC transfusion was
performed if hemoglobin (Hb) <= 8g/dL; if Hb >8g/dL two
administrations of oxide ferric sucrose (Venofer®, Vifor-
pharma) were performed. In the STOP group (Optimisation
Transfusion Strategy), EPO and CMF were administered if Hb
<13g/dL the day before or at ICU admission the day of sur-
gery; postoperative RBC transfusion was performed in case of
Hb <8g/dL associated with ScvO2 <65%. The primary end-
point was the proportion of patients transfused with RBC units
after surgery, during the ICU stay up to hospital discharge or
postoperative day 28, whatever came first

Results: From January 2020 to August 2022, 128 patients were
randomized: 63 in the control group and 65 in the STOP group
with no statistical difference in demographic, pre- and intraoper-
ative characteristics. The mean preoperative Hb was 12.9
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Figure 2. Hemoglobin values during hospital stay
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+1.3 g/dL. Postoperative erythrocyte transfusion incidence was
significantly lower in STOP group: 14.52% vs 31.15%, respec-
tively (p < 0.03) with RR 0.466 ([95% CI: 0.2291-0.9479]
(Figure 1). In STOP group, all transfusions respected the
ScVO2 threshold < 65% with a mean of 54.84 +7.51%. Hb
values were significantly higher in STOP group versus control
Group from the first postoperative day to hospital discharge and
one month after discharge, respectively (p<0.01) (Figure 2).
There were no statistically significant differences between the 2
groups for the ICU or the hospital lengths of stay, or mortality.
There were no significant difference between the 2 groups for
any postoperative complications.

Discussion: In this study, an optimized and individualized
PBM strategy with preoperative EPO and FCM the day associ-
ated with ScvO2 to guide postoperative erythrocyte transfusion
reduced the incidence of transfusion by 50% and increased
postoperative Hb concentrations at short and medium term.

References: 1. 2017 EACTS/EACTA Guidelines on patient
blood management for adult cardiac surgery. Eu J Cardio-Th
Surg 2018

2. Rossler et al. Br J Anaesth 2020.

3. Ranucci et al. Ann Thorac Surg. 2013
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Comparison of ARISCAT risk score and LAS VEGUS risk
score for post-operative pulmonary complications after open
heart surgery. A Cross-sectional study

KHALID Siddiqui*

Department of Anaesthesiology, Aga Khan University,
Karachi, PAKISTAN

Introduction: Postoperative pulmonary complications (PPCs)
could lead to morbidity, mortality, and prolong hospital stay.
This study has conducted to determine the risk factors and
assess the incidence of PPC. The main objective of this study to
compare the diagnostic accuracy of ARISCAT risk index score
and LAS VEGAS risk score in prediction of PPCs taking pul-
monary complication as gold standard in open heart surgery.

Methods: It is Cross-sectional study with consecutive sam-
pling technique. Total 181 patients were included. Quantitative
data is presented as simple descriptive statistics giving mean
and standard deviation and qualitative variables are presented
as frequency and percentages. Sensitivity, specificity, positive
and negative predictive values, and diagnostic accuracies are
also calculated.

Results: 181 post cardiac surgery patients were analyzed.
Their Mean age, duration of surgery, height, weight, and BMI
in our study was 51.324+10.61 years, 7.8943.21 hours, 28.42+
3.74 kg/m2, 153.4£10.85 cm and 69.946.87 kg. 127 (70.2%)
were male and 54 (29.8%) were female. Sensitivity, specific-
ity, positive predictive value, negative predictive value, and
diagnostic accuracy of ARISCAT and Las Vegas scores for
the prediction of postoperative pulmonary complication by
taking development of postoperative PPC as gold standard.
There was (94.9%, 4.65%, 76.1%, 22.9% and 73.4%) and
(97.1%, 4.65%, 76.5%, 33.3% and 75.1%) respectively.

Discussion: Both ARISCAT and Las Vegas scores are a sen-
sitive risk scoring tool for the prediction of postoperative pul-
monary complications (PPC) undergoing open heart surgery
with acceptable accuracy. Both scoring systems could be use-
ful for identifying individual patients at a high risk. Both scor-
ing tools are appropriate to use as a screening tool to predict
PPC in patients after cardiac surgery.

References: 1. Davies OJ, Husain T, Stephens RCM. Postop-
erative pulmonary complications following non-cardiothoracic
surgery. BJA Education. 2017;17(9):295-300. (1)

2. Guldner A, Kiss T, Neto AS, Hemmes SN, Canet J, Spieth
PM, Rocco PR, Schultz MJ, Pelosi P, de Abreu MG. Intraoper-
ative Protective Mechanical Ventilation for Prevention of
Postoperative Pulmonary ComplicationsA Comprehensive
Review of the Role of Tidal Volume, Positive End-expiratory
Pressure, and Lung Recruitment Maneuvers. Anesthesiology:
The Journal of the American Society of Anesthesiologists.
2015 Sep 1;123(3):692-713

3. Kokotovic D, Degett TH, Ekeloef S, Burcharth J. The ARIS-
CAT score is a promising model to predict postoperative pul-
monary complications after major emergency abdominal
surgery: an external validation in a Danish cohort. Eur J
Trauma Emerg Surg. 2022;48(5):3863-3867. doi:10.1007/
s00068-021-01826-6
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Diagnostic significance of highly sensitive troponins in cardiac
surgery
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Introduction: The level of troponins after cardiac surgery
always exceeds the reference values, however, the interpreta-
tion of these changes is difficult. Aim: to determine the rela-
tionship between high-sensitivity cardiac troponin I and
troponin T levels and the risk of developing heart failure (HF)
within 24 hours after heart surgery.

Methods: A prospective, observational, single-center study
included 70 patients undergoing elective heart surgery.
Patients were retrospectively divided into two groups based on
the development of HF in the first 12 hours after surgery.

Results: The levels of highly sensitive Troponin I (HsTI) in
patients who underwent elective heart surgery without compli-
cations (n=57) were 61 times higher than the upper reference
limit, with HF (n=13) - 111 times higher than the upper refer-
ence limit. The levels of highly sensitive Troponin T (HsTT)
are 25.5 and 51 times higher, respectively. The level of HsTI
at the end of the surgery can be a predictor of the development
of HF, regardless of the use of cardiopulmonary bypass
(threshold value 1483 ng/l), as well as a predictor of the need
for inotropic support for 2 days or more, regardless of the type
of operation (threshold value 1573 ng/l). There was a direct
moderate correlation of HsTI at the end of the operation and
6 hours after the operation with cumulative hemohydrobalance
for 24 hours, which was 60% higher in patients with HF than
in patients without complications.

Discussion: In this study, we conducted a comparative assess-
ment of troponin concentration with and without CVI. The
HSsTI levels in patients who underwent elective heart surgery
without complications were 61 times higher than the upper
limit of normal, whereas with CVI development, these were
111 times higher than the upper limit of normal, and the HsTT
levels were 25.5 and 51 times higher, respectively.

Threshold values for the prognosis of CVI after heart sur-
gery (with/without CPB) is perhaps the level of HsTI of
1483 ng/L. at the end of surgery and the HSTT level of
178 pg/mL 24 h after surgery with CPB. Elevated HsTI level

predicts the need for catecholamine support and the probability
of a complicated postoperative period earlier than HsTT.

In the present study, we revealed the predictive ability of
HSTI at the end of surgery and 6 and 24 h after surgery in
determining the risk of CVI development and the need for ino-
tropic support for 2 days or more.

In the present study, in addition to trying to determine the
“signal” level of troponin in cardiac surgery, we identified fac-
tors associated with an increase in troponin level and CVI
development postoperatively, namely, CPB duration and peri-
operative infusion volume.

Given the relationship between the rise in troponin levels
and CPB duration, but not the period of myocardial ischemia,
the systemic inflammatory response may influence the level
of troponins. A factor in the increase in troponins was a signifi-
cant positive perioperative hemohydrobalance.

References: Lippi G, Cervellin G, Sanchis-Gomar F. Predict-
ing mortalitywith cardiac troponins: recent insights from
meta-analyses.Diagnosis  (Berl). 2019;8(1):37—49. doi:
10.1515/dx-2019-0061.
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Could plasma viscosity play a role in cardiac-surgery associ-
ated acute Kidney injury?
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Introduction: Plasma viscosity (PV) regulates microcircula-
tory flow resistance and capillary perfusion during hemodilu-
tion. Low PV may reduce renal functional capillary density
and contribute to cardiac surgery-associated acute kidney
injury (CSA-AKI). The main objective of this study was to
explore the asssociation between PV and CSA-AKI in patients
undergoing CS with cardio-pulmonary by-pass (CPB).
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patients with CSA-AKI.

Table 1. Risk factors for CSA-AKI (binary logistic regression)

Univariate Multivariate

OR (95% CI) D OR (95%CI) p
BML, kg/m? 1.15 (1.00-1.32) 0.04 | 1.26 (1.03-1.54) 0.02
CKD 5.45 (1.15-25.66) 0.03 | 9.71 (1.08-86.59) 0.04
Haemoglobin, g/dL 0.61 (0.41-0.91) 0.01 | 0.10(0.01-0.93) 0.04
Baseline PV, cP 2.00 (0.05-78.00) 0.7
End CPB PV, cP 2.38 (0.05-104.96) | 0.6

Methods: Prospective, single centre, observational study
including 50 adult patients undergoing CS with CPB between
February 1, 2020 and May 31, 2021. Clinical perioperative
characteristics, short-term outcome, blood analysis and plasma
viscosity were recorded at ten time points: before surgery,
before and after CPB, at surgery end and on postoperative
days 1-6. The CPB circuit was primed with crystalloid and
succinylated gelatin, with a priming mix viscosity of 0.75 cP.
During CPB, pump flow optimization rather than vasoactive
therapy was used to achieve a target mean arterial pressure of
65 mmHg. CSA-AKI was defined according to KDIGO AKI
criteria.

Results: The study population included 50 patients with a
median age of 64 years and 80% male patients. The most com-
mon comorbidities were dyslipidemia (88%), arterial hyper-
tension (82%), diabetes (30%) and chronic kidney disease
(CKD) (18%). The median EuroSCORE II was 1.7, the median
CPB duration was 110 minutes and hemofiltration was per-
formed in 60% of cases. The average ICU admission SOFA
was 6.4 + 2 and the length of ICU stay had a median of 4
(IQR 3-6) days. CSA-AKI was observed in 17 patients (34%),
with the following distribution of severity: 12 patients (24%)
had AKI stage 1, 1 patient (2%) had AKI stage 2 and 4 patients
(8%) had AKI stage 3. 88% of the patients developed CSA-
AKI in the first 48 hours postoperatively. At baseline, patients
who developed CSA-AKI had higher BMI (kg/ m2), more fre-
quent CKD (%) and lower hematocrit levels (%) compared to
those who maintained normal renal function (29.7 versus 27.1,
p=0.04, 35% versus 9%, p=0.02 and 35 versus 39.5, p=0.007).
There was no significant difference in PV (cP) between
patients with CSA-AKI and those with normal renal function,
both at baseline (1.54 versus 1.46, p=0.3) and at 48 hours post-
operatively (1.41 versus 1.42, p=0.6). However, a significant
decrease in PV (cP) was observed in CSA-AKI patients fol-
lowing intraoperative CPB hemodilution compared to baseline
(1.54 versus 1.38, p<0.001). The time dependent PV, serum

creatinine and hematocrit in patients with CSA-AKI are repre-
sented in Figure 1. In binary logistic regression analysis, with
CSA-AKI as the dependent variable, PV measured at baseline
and at end of CPB did not demonstrate a significant relation-
ship with CSA-AKI. Increased BMI, lower hemoglobin levels
and pre-existing CKD were independent risk factors for CSA-
AKI within the first 48 hours postoperatively (Table 1).

Discussion: The study found no significant association
between PV and CSA-AKI. This could be explained by the
exploratory design and the lack of statistical power. Further
studies should address the relation between PV, microcircula-
tory alterations and organ dysfunction (1).

References: 1. Valeanu L et al. Perioperative trajectory of
plasma viscosity: A prospective, observational, exploratory
study in cardiac surgery. Microcirculation. Jul 2022;29(4-5):
el2777.
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Tubular and not glomerular damage affects cardiac surgery
associated acute kidney injury
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Introduction: Cardiac surgery associated acute kidney injury
(CSA-AKI) is a major complication associated with a high
mortality.(1) Early prediction of AKI using biomarkers has
become increasingly popular in recent years.(2) The localisa-
tion of the damage in the kidney has not yet been investigated.
Hence, we aim to differentiate whether the damage is glomeru-
lar or tubular using two brand new biomarkers: Podocin(3), a
biomarker that selectively reflects glomerular damage, and
Nephrin, which reflects both glomerular and tubular damage.

“)

Methods: In this prospective cohort study, we analysed 63
patients who underwent elective cardiac surgery on cardiopul-
monary bypass (CPB) at the Medical University of Vienna.

Urine samples were collected at the beginning of the opera-
tion, 30 min after start of CPB, at the end of surgery and on
postoperative day 1 (POD1).



38th EACTAIC Annual Congress - "Challenges and Opportunities" / Journal of Cardiothoracic and Vascular Anesthesia 37 (2023) 17—72 35

nnnnn (n=a1) OAKI (n=44)
= AKI (n=19) = AKI (n=19)

EElE.E-QI

End of surgery POD1 Baseline GPB B0min

£

Podocin (pgim)
» %

Nephrin (pg/m)

£

i
§
§

Baseline CPB 30min End of surgery POD 1

Quantitative measurement of Podocin as well as Nephrin
was performed by an enzyme-linked immunosorbent assay
(ELISA) with a 96-well plate human Podocin ELISA (Human
Podocin ELISA Kit, Abcam, Cambridge, UK) and human
Nephrin ELISA (Nephrin ELISA Kit, Lifespan Biosciences,
Seattle, USA). Patients were grouped in two groups: patients
without postoperative AKI and with AKI (noAKI, AKI)
according to KDIGO-criteria.(5) Differences between groups
were analysed using a student’s t-test.

Results: We report 63 patients (25 female), with a mean age
of 67.1£11,6 years. In 12.7% (n=8) CABG, in 57.1% (n=36) a
valve, in 28.6% (n=18) a combined procedure and in one case
(1.6%) a Bentall procedure was performed. According to the
KDIGO-criteria 5, 19 patients (30.2%) suffered from acute
kidney injury, none of them needed renal replacement therapy.
The time on CPB was not significantly different (150.754
55.91min for noAKI vs. 153.47458.27min for AKI,
p=0.8642). The SAPS3-Score tended to be higher in patients
with AKI (45.744+10.76) than in patients without AKI
(42.53+7.63), but the difference was not significant
(p=0.2513).

The baseline of Podocin was 25.57+£76.10pg/ml vs. 12.99+
8.20pg/ml (noAKI vs. AKI). For Podocin, we did not find any
significant difference between groups at any timepoint.

The baseline of Nephrin was 31146.84+16602.52 pg/ml vs.
34786.3+£24489 pg/ml (noAKI vs. AKI). For Nephrin, there
were no significant differences between the two groups at
baseline, 30min after start of the CPB or on PODI1, but we
found a significant difference at the end of the surgery
(32356.6434226,7 pg/ml for noAKI vs. 54120.54+33725.2pg/
ml for AKI; p=0.02515).

Discussion: As there is only a difference in Nephrin-levels
but not in Podocin-levels between patients with AKI and with-
out AKI, our data suggests that patients with CSA-AKI have a
damage to the renal tubule and not to the glomerulum.

References: 1. Wang Y, Bellomo R. Nat Rev Nephrol 2017;
13(11): 697-711.

2. Wu B, Chen J, Yang Y. Biomed Res Int 2019; 2019:
7298635-.

3. Ozawa S, Matsubayashi M, Nanaura H, et al. J Biol Chem
2020; 295(47): 16002-12.

4. Patrakka J, Tryggvason K.. Trends Mol Med 2007; 13(9):
396-403.

5. Khwaja A. Nephron Clinical Practice 2012; 120(4): c179-
c84.
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HYBRID CORONARY ARTERY REVASCULARIZATION
BEFORE LIVER TRANSPLANTATION: A CASE REPORT
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Introduction: Patients undergoing liver transplantation (LT)
commonly suffer from coronary artery disease (CAD) risk fac-
tors. Severe CAD requiring coronary artery bypass (CAB) has
traditionally been a contraindication to LT, as cardiac surgery
in end-stage liver disease (ESLD) is associated with poor out-
comes and complications related to ESLD. In this case report,
we present a patient who underwent LT successfully following
Hybrid coronary revascularization (HCR) for critical multives-
sel CAD.

Methods: A 62-year-old male with ESLD secondary alco-
holic cirrhosis and hepatocellular carcinoma (MELD-Na score
20, Child-Pugh Score C) was listed for LT. Coronary angio-
gram showed calcified multivessel CAD with severe stenosis
in proximal left anterior descending artery (LAD), proximal
ramus intermedius (RI) and circumflex artery with normal
right coronary. Echocardiogram showed normal biventricular
function with no valve pathology.

A multidisciplinary team discussed the case and coronary
revascularization was necessary prior to LT. Percutaneous cor-
onary intervention (PCI) of LAD would require multiple long
stents with an elevated risk of thrombosis without dual anti-
platelet therapy (DAPT) for 6 months. Conversely, non-LAD
vessels could be treatable with short stents requiring 1 month
of DAPT. Therefore, HCR (minimally invasive surgical revas-
cularization of the LAD followed by PCI of the non-LAD ves-
sels) would shorten the time of DAPT to 1 month, thereby
reducing the LT waiting period.

Results: Standard ASA cardiac surgery monitoring was
used. After induction, left lung isolation was performed.
Fresh frozen plasma was transfused before surgery started.
Mean arterial pressures were maintained > 65 mmHg with
low-dose vasopressin infusion. A left anterior small thora-
cotomy was performed, left internal thoracic artery was
anastomosed to LAD without cardiopulmonary bypass.
Total blood loss was 500 ml with no transfusion. The
patient was extubated one hour after surgery, pain was
managed with morphine and an intercostal catheter with
ropivacaine 0.2% infusion.

Five days after surgery, PCI of the RI with a Resolute Onyx
Zotarolimus Eluting Stent was placed and DAPT was pre-
scribed for 1 month.
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After two months LT was performed, complicated by severe
reperfusion syndrome and coagulopathy requiring massive
blood transfusion. The patient remained intubated in Intensive
Care Unit (ICU) with an open abdomen for 24 hours. After
4 days, the patient was extubated and discharged from ICU
3 days later. Following 28 days in rehabilitation, the patient
went home. After 8 months, the patient remains well with
excellent graft function and no cardiovascular complications.

Discussion: Severe CAD is considered a contraindication for
LT. Conventional CAB in ESLD patients is associated with a
prohibitively high risk of periprocedural mortality. Current
advances in minimally invasive techniques of coronary revas-
cularization can alter the trajectory of these patients, enabling
their candidacy for LT. Patients, who’s CAD cannot be treated
with multi-vessel PCI or are not deemed healthy enough to tol-
erate a long wait period for LT due to prolonged DAPT neces-
sary following complex PCI can benefit from HCR that can
offer complete coronary revascularization with short-term
DAPT. HCR can certainly broaden the spectrum of treatment
options for patients with ESLD and CAD requiring LT.

References: 10.1016/j.jhep.2018.12.009
10.1097/MOT.0b013e328300a070
10.1001/jamanetworkopen.2019.20294
10.1002/1t.25012
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Our anesthetic experiences in patients undergoing pulmonary
endarterectomy: A short-term anesthetic evaluation from a
single center
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Introduction: Chronic thromboembolic pulmonary hyperten-
sion (CTEPH), occuring as persistent mechanical obstruction
of the pulmonary arteries by thromboembolism can be treated
surgically using pulmonary endarterectomy (PEA) (1). Periop-
erative management of these patients is an anesthetic challenge
due to right ventricular failure, total circulatory arrest, reperfu-
sion injury, residual pulmonary hypertension, and severe air-
way bleeding leading to the use of extracorporeal membrane
oxygenation (ECMO). In this study, we aimed to share a

sample from our institutional anesthesia practice under the
robust evidence gathered in a short time.

Methods: Eighteen patients with severe, symptomatic
CTEPH, who had undergone PEA under general anesthesia
between November 2018 and April 2022 (8 male, 10 female;
mean age: 55.44418,62 years) were retrospectively evaluated
in terms of anesthetic management.

Results: 55.5 % of the 18 patients undergoing PEA was
NYHA Class III (New York Heart Association). All had anes-
thesia induction with a combination of benzodiazepine (mida-
zolam) and fentanyl after invasive arterial blood pressure
monitoring. Desflurane and fentanyl were used for mainte-
nance of anesthesia. Muscle relaxation was achieved with
vecuronium. Beyond standard monitorization, a central venous
catheter and pulmonary arterial catheter were inserted in the
right internal jugular vein. Preoperative and postoperative pul-
monary artery pressure measurements were 88.7+23.3 and
48.3+21.0 mmHg, respectively. The mean duration of the sur-
gery and anesthesia was 360£90.15 mins and 405+
86.09 min, respectively. The median extubation time was
23 hours. Length of stay in the intensive care unit was 13 days,
whereas it was 22 days for hospital stay. Eight patients died 6
months after the procedure.

Discussion: PEA is quite difficult for anesthesiologists
because of the procedure itself and the population on which
the procedure is performed. The primary aim of anesthesia
management is to provide hemodynamic stability. The preop-
erative preparation and anesthesia methods should be the same
as for patients undergoing open cardiac surgery. It is reported
that as the experience regarding this procedure increases, suc-
cess of the procedure increases, with better hemodynamic sta-
bility, less inotropic and vasopressor requirement and shorter
length of hospital stay.

References: 1. Madani M, Mayer E, Fadel E, Jenkins DP. Pul-
monary Endarterectomy. Patient Selection, Technical Chal-
lenges, and Outcomes. Ann Am Thorac Soc. 2016 Jul;13
Suppl 3:5240-7.
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Congenital Absence of left atrial appendage: A case report
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Introduction: The left atrial appendage (LAA) is one of the
most common sites for thrombus formation in patients with
atrial fibrillation (AF). Congenital absence of left atrial
appendage (LAA) is an extremely rare cardiac condition and it
is likely a congenital anatomical variation. We want to report
a rare case of congenital absence of LAA diagnosed by transe-
sophageal echocardiography evaluations before AF ablation
procedure.

Methods: A 75-year-old man presented with a history of
hypertension and drug resistant paroxysmal AF/ atypical flutter
was admitted to the Cath lab for arrhythmia ablation. As part of
the pre-procedure evaluation for an elective ablation, the patient
underwent transesophageal echocardiography (TEE) to exclude
LAA thrombus. The TEE imaging at multiple acquisition
angles, the LAA could not be visualized and an absence of the
LAA was suspected and confirmed by cardiac computed tomog-
raphy (CT), which included 3D reconstruction. Both modalities
showed no apparent intracardiac thrombus, and then he fol-
lowed in having catheter ablation. Prior to pulmonary vein (PV)
isolation, LA electroanatomic reconstruction with HDGrid cath-
eter and Ensite X system (Abbot Medical, USA) was performed
and the LAA was also not visualized around the usual root loca-
tion of the LAA. The catheter ablation was finished success-
fully, and he has continued to do well with sinus rhythm.

Results: Within the first 4 weeks of embryonic life, the LAA
develops from the primordial LA, which is formed through the
adsorption of the primordial pulmonary veins. The LAA shows a
finger- like structure arising from the anterolateral site of the
main LA. The role of the LAA has not been elucidated suffi-
ciently, but it has been suggested that the LAA assists LA con-
tractile function and prevents an increase in LA pressure because
of the LAA being more flexible than the main LA. Likewise, the
LAA has considerable clinical importance as the most common
site of thrombus formation leading to thromboembolic events.
Such a clot may embolize peripherally, resulting in ischemic
insult to the brain, kidneys and other organs supplied by the sys-
temic circulation. It is therefore imperative to ensure the absence
of any LAA thrombus before a patient with AF can be cleared
for cardioversion or ablation. In most cases, such abnormal condi-
tions are found incidentally during TEE or CT prior to catheter
ablation for atrial fibrillation. A few cases were accompanied by
persistent left superior vena cava as another congenital cardiac
association documented by CT angiography.

Discussion: Congenital absence of LAA is an extremely rare
cardiac anomaly and only a few cases have been reported so

far. We have reported this case found by pre-procedure evalua-
tion for an elective ablation. This entity was confirmed by 3D
CT. Most of the previous cases similar to ours described a truly
absent LAA, implying an influence on decision-making for
anticoagulation treatment and LAA interventions. Multimodal-
ity imaging may be necessary to do a differential diagnosis.

References: Raymond A. Pashun, Michael P. Gannon, Chad
Tomassetti, Rahmani, Shahryar G. Saba. Congenital absence
of the left atrial appendage, August 06, 2019DO. j.
jcct.2019.07.009
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Introduction: With the backlog of surgical care needed,
improving hospital efficiency while optimising patient care is
an ongoing health priority. This retrospective study aims to
explore the association between time until patient extubation
following cardiac surgery and intensive care unit (ICU) and
hospital length of stay.

Methods: A national database was accessed to collect data
from patients admitted to a tertiary ICU in 2022 following car-
diac surgery requiring cardiopulmonary bypass. Patient demo-
graphics and clinical data including time to extubation
following ICU admission, ICU length of stay, and hospital
length of stay were collected. Preliminary descriptive statistics
have been completed. Further inferential statistical analyses
remain ongoing, including subgroup analyses and multiple
regression analyses.
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Results: Data from 437 patients were collected. Most patients
were male (80.3%) with a median age of 63 (IQR 16). The
median time to extubation was 9.6 hours (IQR 10.3), with a
median ICU length of stay of 23.8 hours (IQR 22.8) and a total
hospital length of stay of 6 days (IQR 4.4). Most patients were
extubated after more than six hours (76.7%; n = 335) following
ICU admission, with the minority extubated within six hours
(23.3%; n=102). Initial analyses found a longer extubation
was significantly associated with ICU length of stay
(p=0.537, p <0.001) and hospital length of stay (p=0.481,
p <0.001).

Discussion: The findings of this study aim to describe the
associations between extubation time and ICU and hospital
length of stay in a sample of cardiac surgery patients at a ter-
tiary hospital. Exploring associations will aid in assessing the
potential effect on outcomes of early extubation after cardiac
surgery.
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Introduction: We assessed the results of the anterograde nor-
mothermic regional cerebral perfusion combined with selec-
tive coronary perfusion (“beating heart” technique) in neonatal
aortic arch reconstruction.

Methods: After obtaining the approval of the local ethics com-
mittee, we prospectively analyzed the results of neonatal aortic
arch reconstruction in our clinic since July 2015 till 2022. In
this period of time we performed 63 surgeries for hypoplastic
aortic arch reconstruction in newborns. All the procedures were
performed in antegrade normothermic regional cerebral perfu-
sion and coronary perfusion. We used transcranial doppler,
NIRS and ECG to assess perfusion efficacy.

Results: Median age was 11 [IQR 8.0;14.0] days, mean
weight — 3292 (95% CI 3161 - 3424) g. Median perfusion
time was 54 [IQR 46.0;72.0] minutes, median selective perfu-
sion (anterograde regional cerebral and coronary) time was
26.5 [IQR 20.3;31.0] minutes. In all procedures body

temperature was above 34 degrees Celsius. Prolonged sternot-
omy was required in 11 patients (17.5%). Median lactate level
was 3.15 [IQR 2.8;4.3] mmol/L in 6 hours after the procedure.
Mean lactate level in 24 hours was 3.52 (95% CI 3.08-3.96)
mmol/L and in 48 hours it was 2.41 (95% CI 2.16 - 2.67)
mmol/L. All the patients regained consciousness with no neu-
rologic deficiency. Median ventilation time was 4.0 [IQR
3.0;6.0] days, median ICU discharge time was 5.0 [IQR
4.0;7.0] days. Six (24%) patients developed sepsis which
required peritoneal dialysis. Thirteen patients (20.6%) had
acute renal injure which required renal replacement therapy
(peritoneal dialysis). There was no hospital mortality.

Discussion: Anterograde normothermic regional cerebral per-
fusion with coronary perfusion is a safe and decent technique
in neonatal aortic arch reconstruction. It allows avoiding such
detrimental risk factors as circulatory arrest, hypothermia,
extensive perfusion and cardioplegia.

References: 1. Kulyabin YY, Gorbatykh YN, Soynov IA,
Zubritskiy AV, Voitov AV, Bogachev-Prokophiev AV. Selec-
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Introduction: Based on our experience of normothermic per-
fusion for aortic arch obstruction correction in newborn, in
2019 we started to perform whole body normothermic perfu-
sion strategy in children. Arch obstruction was a result of pre-
vious operations or, rarely, was primary disease.

<FILE IMAGE="8_20230403101010.png’ >

Methods: After local ethics committee approval we started
prospective survey in patients with obstructive aortic arch
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lesions. All patients were operatid in our hospital since Octo-
ber 2019 till December 2022. We performed 12 aortic arch
reconstructions in normothermic selective cerebral, myocar-
dial and lower body perfusion. We used transcranial Doppler,
deep cerebral and renal oxymetry ans ECG.

Results: Patients median age was 5 [1,8;9,5] years, mean
weight 234+4.9 kg. Mean perfusion time was 7747 minutes.
Selective perfusion time was 44+3.5 minuts. Temperature was
36C. Perfusion flow was 102.5 [76;125] ml/kg/min. ECG and
cerebral oxymetry parameters were stable through the whole
perfusion. Haemodynamics was stable through postoperavive
course and LVEF was 71.7+2.7%. In 6 hours after the opera-
tion lactate was 1.96 [1.4;2.4] mmol/l, creatine phosphoki-
nase-MB was 29 [19;34] U/l. In 24 hours creatinine was 52.8
[36;68] wmol/l. Median ventilation time was 5.5 [3;21] hours.
Median ICU stay was 25 [24;52] hours. No neurologic defi-
ciency was detected. Hospital stay was 1441.45 days. We had
no mortality.

Discussion: Based on our data we conclude that normother-
mic whole body perfusion was safe and effective for aortic
arch reconstruction in children. This method has to be thor-
oughly monitored. This method allowed us to refuse from cir-
culatory arrest, hypothermia, cardioplegia and prolonged
perfusion.
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Introduction: V-A ECMO support for patients affected by
cardiogenic shock is burdened with a high rate of complica-
tions related to mechanical ventilation and prolonged sedation.
The awake strategy has resulted in improved oral nutrition,
reduced ICU delirium, and a lower incidence of post-ICU syn-
drome. Nevertheless, the V-A ECMO-related increase in after-
load, combined with a reduction in Left Ventricular Ejection
Fraction (LVEF), can cause pulmonary oedema. LV unloading
is essential for patients’ spontaneous breathing, and this could
be obtained by implanting IMPELLA.

Methods: We describe a case report of a 68-year-old man
with NSTEMI Acute Coronary Syndrome who was scheduled
for elective surgical revascularization due to critical three-ves-
sel coronary artery disease with a reduced LVEF of 42% and a
normal right ventricular function. However the patient under-
went emergency CABG (LAD and MO), due to worsening
conditions and evidence of pulmonary oedema and cardioge-
nyc shock. Cause of the impossibility to wean from circulatory
bypass VA-ECMO was adopted in surgical room as a bridge
to recovery for the critical condition of the LV function.

The first day during our daily echo monitoring we observed
a severe ventricular dilation and worsening of LV filling pres-
sure connected to augmentation of intraventricular pressure.
This increase of diastolic pressure caused implementation of
intrapulmonary water and pulmonary edema. So we decided to
implant IMPELLA 5.0 to unload the LV.

Results: The third day, due to improved lung function and
resolution of pulmonary edema, we decided to extubate and
wean the patient from mechanical ventilation while maintain-
ing MAP consistently above 65 mmHg, supported by AV-
ECMO at 4.2 L/min, IMPELLA at 1.8 L/min. In this way, The
patient began to meet his relatives and gradually started a
semi-solid diet. n

Contextually we worked to prepare ventricle to wean from
ECMO; in this prospective view we decided to start levosi-
mendan and landioblock in order to a rate control and inotropic
strategy. We focused our goal on the best ventricle coupling.

On the ninth day, we transitioned from biventricular assis-
tance to LV assistance only using IMPELLA 5.0 at 4.4 L/min.
In this situation we decided to stop landioblock and start
epinephrine.

Discussion: On 14th day, there was a recovery of LVEF to
35% and partial recovery of the basal and middle segments
of the anterior wall of the left ventricle. This resulted in an
improvement in diastolic dysfunction, a reduction in mod-
erate to mild mitral and tricuspid regurgitation, and an
improvement in estimated PAPs (32 mmHg). As a result,
the IMPELLA  support was  discontinued and
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pharmacological support with epinephrine and norepineph-
rine was continued.

References: Finally, after 18 days in the ICU, the patient was
transferred to the cardiac surgery ward.

On the 30th day follow-up, the patient was alive and in good
general condition.

Keywords:

Topic: 04 - Cardiopulmonary Bypass & ECMO
EP.32

LOW-RANGE HEPARIN AND PROTAMINE DETECTION
— A SINGLE-CENTER PROSPECTIVE DIAGNOSTIC
STUDY

MICHAEL Vandenheuvel'*, LAURA Vierstraete”, FILIP De
Somer”, CARLA Van Gompel', KATRIEN Devreese”,
PATRICK Wouters', PIETER De Kesel®

"University Hospital Gent, Dep. of anesthesiology, GENT,
BELGIUM

2University Hospital Gent, Dep. of laboratory medicine,
GENT, BELGIUM

3 University Hospital Gent, Dep. of perfusion, GENT,
BELGIUM

Introduction: Reliable detection of low-range heparin activ-
ity is essential to correctly assess heparin reversal after cardio-
pulmonary bypass. Current parameters are either not available
point-of-care (anti-Xa), unspecific (aPTT), insensitive (kaolin
ACT, kACT), or expensive (ROTEM). We aimed to assess the
effects of low-dose heparin, protamine and their interaction on
six parameters, including our previously proposed novel Sono-
clot-derived parameter: the slope-45. It is determined by
assessing the inclination between the manufacturer-reported
activated clotting time point, and the point on the curve 45 sec-
onds later (figure 1, beta version of custom-made application
available in Shinyapps).

Methods: Blood samples were drawn from healthy volunteers
(n=10), and treated ex vivo with incremental low doses of
heparin, protamine or their combination. Dilution was
accounted for. We compared six parameters: anti-Xa activity
(aXa, chromogenic method, Stago), aPTT time (STA-R MAX,
Stago), KACT (iSTAT, Abbott), ROTEM HEPTEM over
INTEM clotting time ratio (Sigma, Werfen) and gbACT and
the novel slope-45 (Sonoclot, Sienco). Data were processed in
R: we applied paired t-testing and performed ROC curve anal-
ysis for low-dose heparin, protamine and their combination.

Results: For the heparin cycles, obtained aXa levels were
0.032, 0.096 and 0.141 iu.ml-1 (D1-3), and for the combina-
tion cycles 0.099 and 0.0125 iu.ml-1 (D1-2) (Figure 2). In hep-
arin-spiked blood, all parameters except iSTAT (AUC 0.74)

I
j

were able to reliably detect low heparin activity: ROC-AUC
aXa 0.93, aPTT 0.94, ROTEM 0.94, gbACT 0.86, Slope45
0.91. Protamine independently did not affect the aXa, aPTT,
KACT or Sonoclot-derived parameters, but mildly influenced
ROTEM’s clotting time ratio.

Discussion: We confirmed that the novel proposed measure-
ment, the Sonoclot slope-45, has a high sensitivity for low
dose heparin, which is retained in the setting of interacting
protamine. It was insensitive to protamine in itself. We con-
firmed kKACT’s low sensitivity for low-dose heparin detection.
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Fig 1 - Sonoclot slope-45 determination

Red dotted Sonoclot curve: pre-heparin, red full Sonoclot curve:
low-range heparin. In the zoomed image, black (pre-heparin)
and green (post-heparin) lines connect the ACT point and the
point on the curves 45 seconds later. The angle is termed the
slope-45. gbACT, glass-bead activated clotting time.

Fig 2 - Boxplot of the six parameters

For each parameter, the incremental heparin (left), protamine
(mid) and their combination (right) is plotted. Significant p-
value changes to baseline (FY) are marked (paired t-testing).
Heparin: FY, baseline; D1-3: incremental doses. Protamine:
FY, baseline; D1-D4: incremental doses. Combination: FY:
baseline, D1-D4: 25%, 62.5%, 100% and 200% reversal
respectively.
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Multicenter National survey on Cardiopulmonary bypass
(CPB) Perfusion Practices during adult cardiac surgery
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Introduction: Objective: To describe the multicenter varia-
tions in perfusionist practices, which persists nationally, and to
highlight the non-evidence based practice variations.
Study Design: Multicenter National web-based survey.
Place and Duration of Study: Multicenter National adult car-
diac surgical units. The study was conducted from July 2018
till January 2019.

Methods: Patients and Method: The web-based questionnaire
of the survey was sent to 24 adult cardiac anesthesiologists
working in different cardiac centers nationally.

Results: The response rate was 62.5% (15/24). Sixty percent
of the respondents were practicing in heart centers. The survey
demonstrated that 66.6% (10/15) of the respondents used goal
directed perfusion during CPB, with more than 80% (13/15) of
the perfusionists used aseptic measures during handling CPB
machine, consulted with the cardiac anesthesiologist in critical
decision making and treatment of complications, and used pro-
tocol for trouble shooting during CPB. Sixty percent (9/15)
perfusionists did not monitor continuous arterial blood gases
and acid base balance. About 73% (11/15) monitor serum Lac-
tate level while most of perfusionists did not monitor the con-
tinuous venous and cerebral oxygen saturation.

Discussion: The aim of this first ever conducted CPB Perfu-
sion practices national study was to describe the multicenter
variations in perfusion practices and to highlight the non-evi-
dence based practice variations in context of the study results.
We focused on multiple aspects regarding stan-dard operating
procedures (SOPs) during CPB,monitoring or management
standards during CPB, anti-coagulation management, cardio-
plegia solution details, transfusion triggers, pharmaco-logical
interventions during CPB and CPB circuitry or pump details.

References: Wang YC, Huang CH, Tu YK. A Systematic
Review and Meta-Analysis. J CardiothoracVascAnesth. 2018;
32 (2):748-59.

Keywords:

Topic: 05 - Thoracic Anaesthesia & Surgery
EP.34

IMPACT OF ANAESTHESIA ON PERIOPERATIVE
INFLAMMATION IN PATIENTS UNDERGOING LUNG
CANCER RESECTION

NORA Al Hannoush'***, PERIKLIS Katopodis™*, ALSONA
Miftari’, VLADIMIR Anikin®>*°, UDAY Kishore’, THOMAS
Carter’, MARCIA Hall*°, NIZAR Asadi’, ANDREAS

Polychronis®, EMMANOUIL Karteris**, NANDOR
Marczin'*’

'Division of Anaesthetics, Pain Medicine and Intensive Care,
Department of Surgery and Cancer, Imperial College London,
London, UNITED KINGDOM

2Imam Abdulrahman bin Faisal University, Department of
Anaesthesia Technology, Jubail, SAUDI ARABIA
JBiosciences, Brunel University London, College of Health,
Medicine and Life Sciences, Uxbridge, UNITED KINGDOM
*Harefield Hospital, Royal Brompton & Harefield Hospitals,
Guys and St Thomas NHS Foundation Trust, London, UNITED
KINGDOM

>Department of Oncology and Reconstructive Surgery,
Sechenov First Moscow State Medical University, Moscow,
RUSSIA

SMount Vernon Cancer Centre, Northwood, UNITED
KINGDOM

’Department of Anaesthesia and Intensive Care, Semmelweis
University Budapest, Budapest, HUNGARY

Introduction: New concepts in oncoanaesthesia suggest an
evolving paradigm that the type of anaesthesia may influence
postoperative complications and ultimate cancer recurrence in
part through modulating immunological pathways. However,
significant controversy remains regarding the molecular mecha-
nisms involved. We hypothesised that higher sevoflurane expo-
sure (taking into account duration and/or concentration) might
affect the inflammatory responses reflected by routinely mea-
sured clinical inflammatory markers or pro- and anti-inflamma-
tory cytokines and their balance following thoracic surgery. As
secondary objectives we also investigated the influence of
regional analgesia (epidural vs. paravertebral block (PVB) and
opioid pain management (fentanyl vs. morphine patient-con-
trolled analgesia (PCA) on perioperative inflammation.

Methods: Clinical data for 41 patients undergoing lung resec-
tion surgery for non-small cell lung cancer (NSCLC) from
2018 to 2020 were enrolled into the CICATRIx clinical study
evaluating the clinical utility of liquid biopsies in thoracic sur-
gery (IRAS ID: 198179). The current post hoc analysis
includes clinical inflammatory markers (C-Reactive Protein
(CRP) and Neutrophil-to-Lymphocyte Ratio (NLR)), selected
cytokine panel (IL-6, IL-10, IL-17, IL-1B, TNF-B, and TNF-
a) and a measure of cytokine balance (IL-6/IL-10 ratio), as out-
come measures. Cytokine levels were measured using a human
cytokine/chemokine magnetic bead panel. Data distribution
and group comparisons and correlation analysis were per-
formed with appropriate statistical analysis using SPSS (Ver-
sion 28). P<0.05 was accepted for statistical significance.
Data are reported as mean+/-Standard Deviation.

Results: Proinflammatory markers CRP, NLR and IL-6 levels
increased significantly (12-, 2.4- and 2.3 fold respectively) fol-
lowing surgery but no such changes were seen with IL-17, IL-
1B and TNF-a. The levels of the anti-inflammatory cytokine
IL-10 also increased by 13% resulting in higher IL-6/IL10
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ratio (0.9£0.2 vs. 1.5%1.1, P=0.027) following lung resection.
Sevoflurane exposure (average % concentration of 2 MAC and
range of duration of 100-300 minutes had no statistically sig-
nificant effect on inflammatory markers although there was a
weak positive correlation with post-operative CRP, IL-6, and
IL-10 levels (r=0.75; 0.15; 0.38; P=0.321;0.3; and 0.09,
respectively); a negative correlation coefficient with postoper-
ative NLR (r=-.04, P=0.381) and between sevoflurane expo-
sure and cytokine ratio levels (r=-0.2, P=0.2).

Regarding regional analgesia, patients receiving epidural
(n=3) had significantly increased post-operative CRP levels
(214£106 mg/l, p=0.017) compared to the PVB (n=34,
106.7£79 mg/1). For the PCA analysis, 25 patients had mor-
phine PCA whereas 9 patients had fentanyl PCA. There was
no significant difference between fentanyl and morphine
groups on post-operative CRP (149.5+105.6 vs.110+
88.5 mg/l, respectively, P=0.5) and NLR levels (12.6+
4.5 vs.14+£7.9, respectively, P=0.28).

Discussion: The current study explored the potential influence
of 3 different components of anaesthesia regimes on inflamma-
tory aspects of lung cancer resections. Our data confirm a sig-
nificant inflammatory response to surgery but most of these
parameters were not influenced by the duration or concentra-
tions of sevoflurane use, or the type of regional analgesia or
difference between morphine and fentanyl-based PCA. Our
observations also highlight the importance of considering both
pro and anti-inflammatory events such as cytokine balance.
Further clinical and molecular studies are needed to delineate
the exact immune effects of anaesthetics in larger cohorts of
thoracic surgical patients.
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ANATOMICAL AND RADIOLOGICAL EVALUATION OF
RADIOCONTRAST DYE SPREAD IN THE PARAVERTE-
BRAL SPACE IN CADAVERS. THE PIG-TAIL CATHE-
TER, EPIDURAL CATHETER AND ONE-SHOT NEEDLE
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Introduction: The paravertebral block is a technique of
regional anaesthesia widely used to relieve pain after thoracic
surgeries. In clinical practice its variable and often unpredict-
able analgesic effect does not fully satisfy patients even if
ultrasound-guided blockade is done. The above observation
prompted us to evaluate the extent of spread of radiocontrast
dye mixture in the paravertebral space in human cadaver,
depending on the injection method (single shot through the
Tuohy needle versus epidural catheter versus pig-tail catheter)
using ultrasound-guided saggital oblique approach.

Methods: A prospective descriptive study was conducted in
2021-2022. Each of the 34 fresh frozen human cadavers
enrolled to the study was subjected to bilateral paravertebral
space puncture with Tuohy needle at the Sth thoracic spine
segment under ultrasound guidance with linear probe in saggi-
tal oblique position. Each cadaver was prone during interven-
tion. The distal needle orifice direction was always cephalad
and in-line needle visualisation was applied. 20ml of metylene
blue-iopromidum dye contrast was administered. It was done
through Touhy needle on the one side in each cadaver and on
the contralateral side, in 17 cadavers injectate was given
through epidural catheter and in the other 17 via pig-tail cathe-
ter. The spread pattern was assessed by CT scan and further
dissection.

Results: Radiocontrast dye was visible in all analyzed
cadaver in each group in paravertebral space with the median
(range) cephalo-caudad spread of contrast dye counting 4 seg-
ments (3-8) regardless of the administration method.

The median cephalad spread from the site of injection in 5th
paravertebral space was one thoracic segment (no difference
between the groups), and the median caudad spread was 3 seg-
ments for Touhy needle and 2 segments if epidural and pig-tail
catheter are concerned with no statistical significance among
methods used. The mediastinal (prevertebral) spread of dye
was less frequent while performing injection through the pig-
tail catheter versus Tuohy needle and epidural catheter. The
contrast was more likely to remain in the site of administration
in paravertebral space when pig-tail catheter was used. The
radiocontrast solution was present in the intercostal space
almost as frequently as in paravertebral space with no differ-
ence among interventions. The median ([IQR], range) spread
to intervertebral foramina was 2([3], 0-5) for Tuohy needle
injection, 3([2], 0-5) for epidural catheter and O([1], 0-4) for
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pig-tail catheter and was statistically significant (p=0.001).
Radiocontrast was visible in epidural space only in 3 cases of
epidural catheter administration

Discussion: Our study showed that ultrasound-guided saggital
oblique approach to the paravertebral space is a reliable way to
obtain multi-level spread of radiocontrast solution. However,
its range is highly variable from and does not depend on the
method of administration used. Moreover, contrast dye does
not spread evenly in both directions from the injection site. All
above may contribute to inadequate anesthesia in the clinical
conditions.

References: Luyet C, Meyer C, Herrmann GE. Placement of
coiled catheters into the paravertebral space. Anaesthesia.
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Introduction: As the influence of total intravenous anaesthe-
sia (TIVA) on acute postoperative pain has been predomi-
nantly studied in general surgeries, there is only limited data
on thoracic procedures. Moreover, the selection of TIVA ver-
sus inhalational anaesthesia (VA) in thoracic procedures has
been debated due to its effect on one lung ventilation (OLV)
and the overall role remains unclear. Therefore, the objective
of this study was to review postoperative pain intensity and
analgesic consumption in post anaesthetic care unit (PACU)
on postoperative day 0 (POD 0), postoperative day 1 and 2
(POD 1, 2) following thoracic surgical intervention (1, 2).

Methods: Following institutional approval, a retrospective
observational study with prospective data collection was per-
formed in a single tertiary cardiothoracic centre. Primary out-
comes were postoperative numerical rating scale pain scores
(NRS) at rest and movement in PACU and POD 1, 2, intrao-
perative analgesic requirements and postoperative morphine
equianalgesic doses between TIVA and VA groups.

Results: A total of 70 patients were identified for the study, 11
were excluded due to incomplete data. Therefore, total patients
included were n=59; TIVA (n=31) and VA (n=28). Both
groups had similar characteristics in terms of age, gender, and
ASA group. All patients received paravertebral block infusion
and opioid based patient-controlled analgesia (PCA) postopera-
tively. Intraoperatively there was significantly higher usage of
Clonidine 69 mcg vs 36 mcg (p =0.005), and Ketamine 36 mg
vs 23 mg (p < 0.001) in TIVA vs VA group respectively. The
immediate postoperative NRS values (PACU) of the TIVA and
VA groups were 5.3 &+ 3.4 and 3.6 £ 3, respectively (p=0.07),
with no significant difference in between groups on POD 1, 2
(Figure 1). There was no difference in NRS on movement on
any of the studied days (p=0.543). Postoperative morphine
consumption was similar in TIVA and VA group at PACU
(POD 0) and on POD 1, 2 (p=0.581) (Figure 2).

Discussion: Adequate postoperative analgesia remains chal-
lenging in thoracic procedures. TIVA did not improve postopera-
tive analgesia or reduced postoperative opioid consumption
significantly. Further larger study is required to establish benefit
of these anaesthetic modalities in term of acute pain management.

References: 1. Wong, S.S.C., Choi, E.K.Y., Chan, W.S. et al.
Propofol total intravenous anaesthesia versus inhalational
anaesthesia for acute postoperative pain in patients with mor-
phine patient-controlled analgesia: a large-scale retrospective
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E@A Pain Score at rest (Day 0)
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Figure 1 NRS at rest over 3 days for TIVA and VA,
in both groups, NRS have significantly decreased
over time.
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Figure 2 Variation in postoperative morphine consumption
over 3 days for TIVA and VA group. The consumption was
significantly increased on day 1 of surgery for both groups.
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Introduction: There is currently no established guideline or
scoring to predict thoracic intensive care unit (ICU) admis-
sions. Our study aimed to screen all thoracic patients admitted
to cardiothoracic ICU in order to determine cause of admis-
sion, identify high risk patients and review whether we adhere
to our local guidelines.

Methods: This retrospective data collection included all thoracic
surgical patients over a period of 7 months. Data was collected on
pre-operative baseline characteristics and investigations, any intra-
operative surgical events and reason for ICU admission. Our
planned elective criteria for admission are all patients with pneu-
monectomy, sternotomy and myasthenia gravis, as there is no
high dependency unit (HDU) on the surgical ward.

Results: There were a total of 315 thoracic surgeries and from
this 44 patients (14%) were admitted to ICU. 5 patients were
excluded due to their notes being unavailable and the remaining
39 patients were included in the data analysis. The most common
procedure was lobectomy (31%, n=12), followed by lung decorti-
cation (23%, n=9) as shown in figure 1. The baseline characteris-
tics are outlined in table 1. From the admission to ICU, 49%
(n=19/39) were planned and 51% (n=20/39) were unplanned pre-
operatively with 13% (n=5/39) re-admissions from the ward after
surgery. All patients who fulfilled the local guidelines were admit-
ted to ICU, however this only accounted for 39% (n=7/19) of the
planned admissions. The most common reason for ICU admission
was single inotrope (41%, n=16), acute respiratory failure (21%,
n=12) and lastly bleeding/coagulopathy (13%, n=5).

Discussion: Overall, the data suggests the following character-
istics as high risk for ICU admission: smoking history, respira-
tory or cardiac co-morbidity, older age, extremes of BMI, ASA
3 or more and complex surgery. Early identification of these
high-risk patients allows for pre-operative optimisation and pri-
oritising theatre lists. Notably, the most common reason for
admission was brief use of an inotrope or non-invasive respira-
tory support. Since January 2023, we have staffed recovery with
skilled ICU nurses that can accept level 2 patients with continu-
ous monitoring and re-assessment. At the end of the day, there
is a team discussion based on the patient’s best interest as to
whether ICU admission is required, and it will be interesting to
re-analyse the effects of this on thoracic ICU admission.

TYPE OF SURGERY

Bullectomy,
Pleurectomy,
pleurodesis
n=4 (10%)

Lung decortication
n=9 (23%)

Figure 1: shows the procedure breakdown of the thoracic patients admitted to ICU

Baseline characteristic Number of patients (n)  Percentage (%)
Body M?ss Index (BMI) >25 21 549
(overweight/obese)

ASA>3 28 72%
Respiratory co-morbidity 18 46%

Smoking Hx 27 70%

Cardiac co-morbidity 16 40%

Table 1: shows the baseline characteristics of the ICU admissions



38th EACTAIC Annual Congress - "Challenges and Opportunities" / Journal of Cardiothoracic and Vascular Anesthesia 37 (2023) 17—72 45

References:
Keywords:

Topic: 05 - Thoracic Anaesthesia & Surgery
EP.39

RETROSPECTIVE OBSERVATIONAL STUDY OF PERI-
OPERATIVE ANAESTHESIA MANAGEMENT AND OUT-
COMES IN PATIENTS UNDERGOING
PNEUMONECTOMY FOR LUNG CANCER IN A TER-
TIARY CARE CANCER CENTRE

MADHAVI shetmahajan*, PRIYA Ranganathan, SWAPNIL
Parab, MEENAKSHI Unnithan

Tata Memorial Hospital and Homi Bhabha National Institute,
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Introduction: Patients undergoing pneumonectomy are at
high risk of perioperative morbidity and mortality, both from
respiratory and cardiovascular causes [1]. Therefore, they
require more intensive perioperative management. Strategies
such as lung protective ventilation and fluid optimization are
recommended for better outcomes. The aim of the audit was to
understand our current practice of perioperative management
of pneumonectomy and its association with outcomes.

Methods: METHODS

After IEC approval, a prospectively maintained database of
all patients who underwent pneumonectomy for cancer surgery
in our hospital from Jan 2016 to October 2019 was analysed. .
Primary objective of the study was to assess the incidence of
intraoperative and postoperative complications in patients
undergoing pneumonectomy. The secondary objective was to
study the association of in-hospital mortality, respiratory and
/or cardiac complications with perioperative factors. Waiver of
consent was granted for the study. Data was collected from the
electronic medical record and thoracic anaesthesia database
maintained by Department of Anaesthesiology, Critical care
and Pain. Data was entered into and analysed by statistical
software-SPSS version 22.0

Results: RESULTS: 109 patients underwent pneumonectomy
over the 4-year study period. The mean age of the patients was
44yrs. All patients received protective lung ventilation with
mean tidal volume of 5 ml /kg ideal body weight. The median
IV fluid administration intraoperatively was 1500 ml with
median net fluid balance of 450ml at the end of surgery. 81 %
of patients had epidural analgesia. The mortality rate was 6.4%.
The morbidity observed were pneumonia (16.5 %), septic shock
(11%), acute kidney injury (8%), atrial fibrillation (7.4%), bron-
chopleural fistula (6%) and myocardial infarction (1%). Mortal-
ity was higher in extrapleural pneumonectomy than standard
pneumonectomy though not in right pneumonectomy when
compared to left pneumonectomy. Deaths were observed in

patients with primary respiratory complications while none of
patients with primary cardiovascular complications died.

We found significant correlation between mortality and
composite morbidity endpoint and age>40yrs (p=0.041);
intraoperative blood loss> 2000ml (p=0.017); and duration of
surgery (p=0.015) on univariate analysis. Volume of intrave-
nous fluid administration and net fluid balance did not show
correlation with mortality, nor did the predicted postoperative
FEV1. Mortality was high in patients with broncho pleural fis-
tula, pneumonia, patients needing vasopressor infusion or
mechanical ventilation following surgery

Discussion: Discussion

The mortality and morbidity in pneumonectomy was high
but comparable to that described in literature[1,2]. Though our
sample size was modest, it appeared that mortality and morbid-
ity was primarily related to surgical complexity. Cardiovascu-
lar events were low and not associated with mortality in our
patients. Younger patients in our cohort could have led to this
observation.

CONCLUSION: Pneumonectomy is associated with high
morbidity and mortality rates. Meticulous postoperative respi-
ratory care and prevention of respiratory infections could help
in reducing the complications.
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Video-assisted thoracoscopic surgery (VATS) and multimodal
anaesthetic approach in non-intubated patients
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Introduction: Video-assisted thoracoscopic surgery (VATS)
has revolutionized the approach toward minimally invasive
thoracic surgery. It is equally important to adopt an anesthetic
approach that further reduces invasiveness. Currently, there is
no correlating clear anesthetic guideline and therefore these
specific recommendations are based on a combination of liter-
ature sources and clinical practice. Fundamentally this
approach allows for non-intubated spontaneous breathing via a
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laryngeal mask (LMA/I-Gel) with a multimodal analgesic pain
management

Methods: These recommendations are for minimally inva-
sive procedures such as pleural biopsy, indwelling pleural
catheter insertion, bullectomy, or small wedge resection.
This guidance is for short-selected procedures discussed and
agreed upon with the surgical team. Using an LMA or I-Gel
instead of a double-lumen endotracheal tube or bronchial
blocker has many advantages including reduced airway
trauma from direct laryngoscopy and the requirement of no
muscle paralysis. The use of total intravenous anesthesia
(TIVA) allows for target-controlled infusions with short-act-
ing drugs (such as remifentanil and propofol) and the depth
of anesthesia is monitored with continuous bispectral index
(BIS) monitoring. The aim is to reduce perioperative opioid
consumption and instead use a more novel approach with a
single paravertebral block or erector spinae block pre-emp-
tively. The analgesic approach is completed with intravenous
administration of Paracetamol 1g before knife to skin, Ketor-
olac 30mg and Magnesium sulfate 2g before the end of sur-
gery for best post-operative outcomes.

Results: We have been applying this approach for 6 months.
There are 25 cases done using this technique and the prelimi-
nary results show promising results.

Discussion: Implementation of a multimodal approach in
minimally invasive thoracic procedures is now the gold stan-
dard. These recommendations are associated with improved
clinical outcomes, reduced pain and complications as well as
overall enhance recovery with shorter hospital stay and better
patient satisfaction

Dr Sali Urovi Consultant anaesthetist CTC Basildon UK
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Introduction: Objective of our study was to analyse the inci-
dence of complications after thymectomy in patients with
myasthenia gravis (MG).

Methods: Video-assisted thoracoscopic surgery were per-
formed in twenty patients under general anaesthesia and
mechanical one-lung ventilation (OLV) with a double-lumen
tube (DLT) was used. Rocuronium bromide was administrated
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in all patients and quantitative neuromuscular monitoring
(TOF) was used. Sugammadex was used for the reversal of
neuromuscular blockade in all patients.

Results: Twenty patients with myasthenia gravis underwent
surgical thymectomy in the period between May 2022 and April
2023; mean age was 45+17 years and majority were women
(65%). The average duration of the operation was 159453
minutes. Postoperative complications were registered in five
patients: two patients required postoperative non-invasive
mechanical ventilation due to pneumonia, and 3 patients had
wound infection and dehiscence. Spearman’s correlation test
showed that body weight (p-0,045), duration of illness in years
(p-0.009) and the dose of prednisone (p-0.000) have influenced
the occurrence of complications, in contrast to the dose of pyri-
dostigmine and the intraoperative dose of rocuronium, where no
statistically significant difference ware registered.

Discussion: Conclusions: Thymectomy is a part of multidisci-
plinary treatment of patients with MG. The post-operative
complication rate is low and based on our results, the average
dose of prednisone is the most important factor influencing the
occurrence of complications.
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Introduction: The limited capacities of healthcare providers
and facilities in hospitals during the global threat Coronavirus

disease-2019 (COVID-19) have resulted in postponing of sur-
geries in the order of priority. However, carotid endarterec-
tomy (CEA), is a vascular surgical urgency. In this study, we
discussed the modifications we had experienced in anesthetic
management in our centre due to COVID-19 pandemic with
advantages and disadvantages of the anesthesia techniques.

Methods: After Ethics Committee approval (KA22/396), the
patients who underwent CEA procedure between May 2019-
Jan 2020 by cervical plexus block and May 2020-Jan 2021 by
general anesthesia were retrospectively evaluated according to
the procedure dates. The demographic, intraoperative and
postoperative data with regard to anesthetic management were
recorded.

Results: This retrospective analysis included 69 patients under-
going CAE between May 2019- Jan 2021, at the same center.
The first 37 patients had regional anesthesia (RA) and the last 32
had general anesthesia (GA). There was no difference in the
aspect of demographic and operative data between the groups.
The patients in the GA group had significantly higher ASA scores
(p <0.001). There was no difference in length of stay in intensive
care unit (ICU) and hospital, and 30 days’ mortality rate.

Discussion: Baskent University Cardiovascular Surgery and
Anesthesiology Departments had achieved 483 CEA opera-
tions under cervical (deep and superficial) plexus block
from 2003 to January 2020 (1). Except for possible compli-
cations like; paroxysmal coughing, anxiety, shortness of
breath, airway obstruction, dysphagia and need for emer-
gent oratracheal intubation, cervical plexus block is a good
and safe anesthetic practice for neurologic and motor func-
tion assessment, in these patients. However; we had to
change our accustomed practice to general anesthesia after
COVID-19 outbreak with regard to the generation of aero-
sols, droplets, and environmental contamination from exha-
lation, coughing, and sneezing, to lower the risks to team
members. We not only had to manage airway patency with
lower spread of aerosols and droplets, but also provide a
complete emergence with adequate masking to prevent
spreading contamination to other patients and the environ-
ment. The safety and success of intubated CEA patients in
GA depends on adequate preparation, monitorization of
cerebral oxygenation by near infrared spectroscopy, skill,
and experience of the team. Considering the current evi-
dence on the risks of COVID-19 transmission in the oper-
ating rooms, we suggest implementing radical changes and
modifications to the anesthetic planning and perioperative
management, even in regional anesthesia experienced car-
diac teams, without any postoperative complications.

Indeed, COVID-19 has affected the practice of medicine in
many ways. The shift in the customary paradigm at our center
is one of these examples.

References: 1. Deniz Sarp Beyazpinar, Ali Harman, Nukhet
Akovali, Ozgiir Ersoy, Cagri Kayipmaz, Bahadir Gultekin,
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Introduction: Risk stratification is important in high-risk vas-
cular surgical patients given the risk of the presence of various
comorbidities, such as ischaemic heart disease. Analysis of
microcirculatory variables and their correlation with morbidity
and mortality scores could possibly give supplementary infor-
mation about how to manage these patients in the perioperative
setting.

The purpose of this study is to investigate the relationship
between risk stratification scores and microcirculatory varia-
bles following aortic (A) and lower extremity bypass (LEB)
surgery.

Methods: This retrospective observational study included
patients scheduled for A or LEB surgery under general anes-
thesia at the Universitair Ziekenhuis Brussels between August
2021 and March 2022.

All patients underwent general anesthesia with desflurane
in combination with remifentanil TIVA. Sublingual microcir-
culation was measured using the Cytocam-IDF apparatus
(Braedius, The Netherlands) twice: 30 minutes before surgery
(T1) and 60 minutes following surgery (T2). Measurements
were made of the perfused vessel density (PVD) (mm/mm?2),
the total vascular density (TVD) (mm/mm?2), and the micro-
circulatory flow index (MFI) (AU). Heart rate, arterial blood
pressure, and lactate levels were monitored simultaneously.
The amount of administered fluids, 24-hour diuresis, as well
as the requirement for vasopressors and inotropes during sur-
gery were noted. Subsequently, the Portsmouth Physiological
and Operative Severity Score for the enUmeration of Mortal-
ity and morbidity (= P-Possum) and the Vascular Study
Group of New England Cardiac Risk Index (= VSG-CRI)
were established for each patient.

Results: The distribution of both study groups proved to be
statistically homogenous. No statistically significant correla-
tion could be established between the risk stratification scores
(P-possum and VSG-CRI) and the preoperative microcircula-
tory variables (TVD 1, PVD 1, and MFI 1). Additional findings
are displayed in the tables below.

Discussion: The shown correlations are weak, possibly due
to the low number of patients enrolled. Our findings lead us
to the conclusion that the postoperative TVD and PVD are
correlated to mortality and morbidity, respectively, though a
larger subset of patients needs to be investigated. In turn, the
VSG-CRI appears to be related to the physiology, morbidity,
and mortality scores, but not with the P-Possum’s operational
severity score.

References: Update in preoperative risk assessment in vascu-
lar surgery patients. Arya Zarinsefat, Peter Henke. J Vasc Surg
2015; 62:499-509.

Physiological and Operative Severity Score for the enumera-
tion of Mortality and Morbidity (POSSUM) System for Out-
come Prediction in Elderly Patients Undergoing Major
Vascular Surgery. Inés M Teixeira, Ana R Teles, José M Cas-
tro, Luis F Azevedo, Joana B Mourao. J Cardiothorac Vasc
Anesth. 2018 Apr;32(2):960-967.

POSSUM and Portsmouth POSSUM for predicting mortality.
Prytherch DR et al. Br J Surg. 1998; 85:1217-20.

An evaluation of POSSUM and P-POSSUM scoring in predict-
ing post-operative mortality in a level 1 critical care setting.
Scott, S., Lund, J.N., Gold, S. et al. BMC Anesthesiol 14, 104
(2014).
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Introduction: A 79-year-old male was referred, with open
abdomen surgical indication, for an asymptomatic iuxtarenal
abdominal aortic aneurysm and type I endoleak with distal
migration of an endovascular aortic — bisiliac prosthesis, after
an endovascular correction done eight years before. This
patient has severe COPD (Stage IV and oxygen dependent),
new onset of renal failure (G4 KDIGO CKD classification),
systemic arterial hypertension and severe peripheral vasculop-
athy. General anesthesia is not safe, because of the elevated
perioperative risks of severe respiratory complications. We
have decided for an awake surgery with an epidural anesthesia.
Operative risks were assessed with the patient who accepted
intervention.

Methods: Anesthesiologic Management

Patient has been conducted in operating room, where 2 large
bore peripheral vein have been placed. Arterial catheter and
advance cardiac output monitoring through radial artery has
been established. A 19 Gauge epidural catheter was placed,
through 17 Gauge Tuohy needle, in T9-T10 space and advanced
for 5 cm in the epidural space. Epidural anesthesia induction has
been obtained with bolus of Ropivacaine 0,5% 10 mL (50 mg)
and Morphine 1 mg bolus. Ropivacaine 0,2% 4 mL/h epidural
infusion has been started at the skin incision. After surgical iso-
lation of aortic aneurysm, we have administered ropivacaine
0.5% 5 ml (25 mg) and lidocaine 2% 3 ml (60 mg) boost.
Patient was maintained on spontaneous breathing with 3L/min
oxygen supplementation through nasal cannula achieving
peripheral oxygen saturation between 94% - 95%.

Surgical Management

A supra and sub-umbilical laparotomy was made (cut about
20 cm) with a retroperitoneum incision and iuxtarenal aorta
isolation up to the iliac bifurcation. The endoprosthesis was
removed and aneurysmectomy performed. Total clamp time
was 48 minutes.

Results: The patient tolerated well the surgical procedure.
Hemodynamic was stable during all the procedure. At the end
of surgery patient was recovered in Intensive Care Unit for
24 hours. No major event has occurred during ICU admission,
so the patient was discharged the day after surgery. Total hos-
pital stay was 10 days.

Discussion: In literature, awake aortic surgery procedures
have already been described. Novelty of our case is nor retro-
peritoneal approach, nor mini laparotomy surgical technique
were suitable. We performed a thoracic epidural technique
alone with laparotomic transperitoneal approach. Open abdo-
men aortic aneurysm morbidity and mortality vary from 12%
to 26% and 4% to 6%, respectively. The association of epidu-
ral anesthesia (EA) with general anesthesia (GA) is linked to
improved survival if compared to GA alone. The hemody-
namic effects of EA maintain their benefits also when EA is
used alone, as in our case. In fact, EA causes modulation of
spinal sympathetic outflow and vasodilation with consequent
reduction of left ventricle afterload and improved organ perfu-
sion.

References: De Hert S, et al. Eur J Anaesthesiol. 2018;35(6)
Tassiopoulos AK, et al. Ann Vasc Surg. 2004;18(2)
Pecoraro JP, et al. Am J Surg. 1990;160(2)

Rosenbaum GJ, et al. Am J Surg. 1994;168(2)

McGregor WE, et al. Am J Surg. 1999;178(2)

Kalko Y, et al. Acta Chir Belg. 2007;107(3)

Berardi G, et al. Int Angiol. 2010;29(3).

Bardia A, et al. JAMA Surg. 2016;151(12)
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Introduction: Prognosis of orthotopic heart transplantation
(HT) has continuously improved, with a 10-year survival of
53%." One major risk factor for mortality after HT remains
warm and cold ischemia time, partly due to consequences of
Ischemia and Reperfusion (I/R) injury. Further, acute kidney
injury (AKI) and renal failure is a common complication after
HT, independent of a pre-existing kidney injury.? Patients
often require early or late dialysis, which is accompanied with
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an increased risk of mortality. The alpha-2-agonist Dexmede-
tomidine (Dex) is commonly used as a sedative in cardiac
patients and for prevention of postoperative delirium. Experi-
mental studies have shown cardioprotective properties of Dex
after I/R-Injury. Moreover, Dex also exerts a protective effect
on renal function, especially considering AKI after cardiac sur-
gery.” The impact of perioperative Dex treatment on patients
undergoing HT has not been examined, yet. Therefore, this
study investigated the influence of Dex treatment on myocar-
dial and renal damage as well as delirium in patients undergo-
ing HT.

Methods: The retrospective cohort study was approved by the
ethics committee of the Heinrich-Heine University Duessel-
dorf and included adult patients who received an orthotopic
heart transplantation at the University Hospital Duesseldorf,
Germany between 2011 and 2021. The main exposure was
intraoperative Dexmedetomidine treatment during HT surgery.
The primary endpoint was myocardial injury measured by high
sensitivity troponin T (hsTnT) at 24h postoperatively. Second-
ary endpoints were acute kidney injury (AKI) defined by
KDIGO classification and occurrence of postoperative delir-
ium up to 72h after HT. Univariate linear and logistic regres-
sion as well as multivariate logistic regression with adjustment
for risk factors for AKI after HT were performed

Results: A total of 246 patients were screened and 161 were
included into analysis. Patients with missing data regarding
primary and secondary endpoints as well as patients who were
treated with Dex only on the ICU but not during HT were
excluded from analysis. Out of 161 patients, 37 received intra-
operative Dex treatment and 124 were not treated with Dex.
Univariate linear regression demonstrated no association
between Dex and myocardial injury (p=0.523), regression
coefficient of -592 (95%CI -2419 to 1235). Further no associa-
tion was detected for Dex and occurrence of postoperative
delirium in univariate logistic regression (p=0.70) with an
odds ratio of 1.21 (95%CI 0.47 to 3.15). Univariate logistic
regression of Dex and AKI showed a statistical association
(p=0.015) with an odds ratio of 0.40 (95%CI 0.19 to 0.84).
However, after adjustment for known risk factors for AKI after
HT, multivariate logistic regression demonstrated no indepen-
dent association between Dex treatment and occurrence of
AKI (p=0.35), with an odds ratio of 0.65 (95%CI 0.26 to
1.61). Regarding 1l-year mortality, no differences were
detected between both groups.

Discussion: The results of this retrospective study show no
beneficial effect of Dexmedetomidine treatment on myocardial
injury, AKI and postoperative delirium in patients undergoing
orthotopic heart transplantation in this cohort.

References: 1. Suarez-Pierre et al. Ann Thorac Surg 2021
2. Wang et al. J Clin Med 2009

3. Peng et al. J Cardiothorac Vasc Anesth 2020
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Introduction: A 51 years old patient with history of non
ischaemic dilated cardiomyopathy and permanent Left Ven-
tricular Assist Device (HeartMate 3) implanted 6 years ago,
presented with worsening heart failure symptoms. Further
investigation revealed Torrential Aortic Insufficiency and a
complex right femoral AV fistula, which both require surgical
intervention.

Methods: Preoperative Echocardiography reveals Torrential
Aortic Insufficiency which causes low cardiac output, along
with impaired right ventricular function, severe Mitral and Tri-
cuspid Regurgitation. Further Right Heart Catherization shows
a Cardiac Index (CI) of 1.59L/min despite having LVAD flows
of 4.5L/min. In view of complexity of the surgery, a CT Veno-
gram was undertaken for assessment of vascular access. It was
found that there is a complex AV fistula in the right groin with
a moderately high flow, as well as a prominent left inferior epi-
gastric vein coursing anterior to the left common femoral vein
and an occluded Right Internal Jugular Vein. Due to the con-
cern of increase shunting to the right heart after Aortic Valve
Replacement (AVR), a decision was made to repair the com-
plex AV Fistula in the right groin prior to AVR.

Firstly, right groin AV Fistula Repair was done by Vascular
Surgeon and a fistula between Right Superficial Femoral
Artery and Right Common Femoral Vein was identified and
directly closed, together with ligation of numerous arterialised
veins. Left groin was exposed and Left Femoral Artery and
Veins was directly identified and cannulated via Saldinger
technique under TEE guidance. Cardiopulmonary Bypass
(CPB) was initiated with gradual weaning of LVAD flows.
Aorta was cross clamped and Aortic Valve Replacement done
with a size 19mm Bioprosthetic Aortic Valve.

After AVR, CPB was gradually weaned with gradual
increased of LVAD flows up to 3.6L/min. Despite being on ino-
tropic support, right heart function remains poor with a dilated
Right Ventricle and Inter-Atrial Septum displaced into Left
Atrium. Decision was made for insertion of Temporary Right
Ventricular Assist Device (RVAD) in view of poor right ven-
tricular function and difficult vascular assess for renal replace-
ment therapy if required. Existing Right Femoral Vein drainage
cannula from CPB was then converted to drainage cannula of
RVAD and a tunnelled graft with return cannula to Pulmonary
Artery was inserted. Permanent LVAD flows was established at
4L, and Temporary RVAD flows at 3.5L/min, with slight
improvement of Mitral and Triscuspid Regurgitation.
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Results: Subsequent stay in Intensive Care Unit has been
complicated with respiratory infection and Acute Kidney Fail-
ure. Tracheostomy was performed and patient was on pro-
longed respiratory weaning before further attempts of
temporary RVAD weaning and explantation.

Discussion: Aortic Insufficiency is a common cause of insuf-
ficient cardiac output from LVAD, and a surgical repair or
replacement of Aortic Valve is always challenging due to
nature of a redo surgery. In this patient, this is further compli-
cated by a Complex Femoral AV fistula which could increase
shunting and causes overload of Right Heart and Right Heart
Failure. With a limited options of vascular assess, thorough
planning pre-operatively is especially important to ensure a
good outcome of this complex surgery.
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Introduction: Postoperative delirium (POD) after cardiac
surgery increases ICU and hospital LoS, and postoperative

mortality(1). Although its pathophysiology remains
unclear, there could be a correlation between hyperperfu-
sion during cardio-pulmonary bypass (CPB) and POD(2,
3)

Our study aimed to evaluate whether variations in on-pump
cerebral blood flow (CBF), in comparison to the pre-anesthesia
and pre-bypass values, are associated with postoperative delir-
ium following coronary artery bypass grafting (CABG)
surgery.

We aimed to detect significant differences in the ratio
between the on-pump Mean Cerebral Artery Velocity
(MCAV) values and the pre-anesthesia values of MCAV (on-
pump MCAV/pre-anesthesia MCAYV), in patients with and
without POD.

Secondary outcome was to detect group differences in the
ratio between the on-pump and the pre-CPB MCAYV values
(on-pump MCAV/pre-CPB MCAYV).

Methods: 95 patients scheduled for elective on-pump CABG,
either isolated or combined with single valve replacement,
were enrolled.

Right (MCAV) was assessed using Transcranial Doppler
before anesthesia induction, before CPB, every fifteen minutes
during CPB, and after weaning from CPB. Individual values,
measured during CPB, were normalized to the pre-anesthesia
and pre-bypass values.

POD was assessed using the Confusion Assessment Method
for the Intensive Care Unit (CAM-ICU) during the first 48
post-operative hours and with the 3-Minute Diagnostic Inter-
view for Confusion Assessment Method (3D-CAM) on the
fifth post-surgical day.

Results: Overall POD incidence was 17.9%.

At 30 minutes of CPB, MCAYV rel_0 was higher in patients
with POD than in those without but at the limit of statistical
significance.

MCAYV rel 0 at 45 minutes after CPB was significantly
higher in POD group (0.87 £ 0.17) than in no-POD group
(0.68 + 0.24), p=10.04.

MCAV rel_1 at 30 and 45 minutes after CPB initiation was
higher in POD group than in no-POD group, albeit at the limit
of statistical significance.

MCAV rel_1 was > 100% in POD group, but not in no-
POD group.

Discussion: Significant differences in MCAV rel_0 and
MCAV rel_1 became evident after 30 minutes from the start
of CBP.

Moreover, in the group of patients developing POD, we
found values of MVAC rel_1 superior to 1, which is supposed
to be a sign of cerebral hyperperfusion developing during
CPB, while the no-POD group showed stable MCAYV rel val-
ues throughout the CPB period.

MCAV during CPB were augmented relative to baseline
values in patients developing POD after CABG. Monitoring
cerebral blo



52 38th EACTAIC Annual Congress - "Challenges and Opportunities" / Journal of Cardiothoracic and Vascular Anesthesia 37 (2023) 17—72

Figure 1. Comparison of MCAV rel_0 in the two groups of patients at different CPB times.
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Figure 2. Comparison of MCAV rel_1.in the two groups of patients at different CPB times.
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TO = before anesthesia induction; T1 = before establishing CPB; T2 = 15 minutes after establishing CPB;
T3 = 30 minutes after establishing CPB; T4 = 45 minutes after establishing CPB; Tz = after CPB weaning.
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Introduction: Although oxygen is the most widely used drug
in medicine, clinical practice and formal recommendations
regarding oxygen administration during general anaesthesia (GA)
remain inconsistent. Oxygen has potent vasoconstrictive proper-
ties which may also act on coronary vasculature. In patients with
coronary artery disease (CAD), a population at increased risk for
perioperative cardiac complications, hyperoxic vasoconstriction
may potentially trigger myocardial ischaemia. One of the most
sensitive and earliest markers of myocardial ischaemia is myocar-
dial systolic dysfunction, which can be assessed by myocardial
deformation analysis from transoesophageal echocardiography
(TOE) cine loops, also known as strain. While strain has been tra-
ditionally mainly investigated in longitudinal orientation, more
recent data also appreciate the role of circumferential strain anal-
ysis in short-axis images. We investigated whether global circum-
ferential strain (GCS) analysis detects any effects on systolic
function when marked hyperoxia is induced by use of FIO2=0.8
in anaesthetised CAD patients.

Methods: For this randomized, controlled crossover clinical
trial, 106 CAD patients scheduled for elective coronary artery
bypass graft surgery were prospectively recruited. After induc-
tion of general anaesthesia and prior to surgical incision, FIO2
was first titrated to either a normoxaemic (F102=0.3, SpO2
95-98%) or a hyperoxic state (FI02=0.8). Thereafter, three left
ventricular short axis cine loops (basal, mid-ventricular, api-
cal) were acquired with TOE. The opposite FIO2 level was
then targeted and a second set of TOE images loops in the
identical views was acquired. Subendocardial GCS of the left
ventricle was quantified by a blinded reader and compared
between FIO2 levels (figures 1 and 2). Independently, the bur-
den of CAD was calculated by counting the number of myo-
cardial segments (AHA 16-segment model) perfused by
vessels with angiographically defined stenoses.

Results: Patients were aged 66 (44-81) years, 87% male. The
majority (59%) had 3-vessel disease, with 33% presenting
with 2-vessel disease and 8% with single-vessel disease. Over-
all, GCS significantly worsened from -26.0+6.9% at normox-
aemia to -25.54+7.2% at hyperoxia (p=0.042, n=98).
Regression analysis indicated that patients with better GCS at
normoxaemia (r=-0.312, p=0.002), and those with fewer myo-
cardial segments subtended to coronary stenoses (r=-0.246,
p=0.015) showed poorer GCS at hyperoxia.

Discussion: LV systolic function of anaesthetised CAD
patients as assessed by GCS analysis was, in general, better
when inspired oxygen concentration was titrated to 30%. Nev-
ertheless, patients with more myocardium at ischaemic risk
and/or worse strain at normoxaemia showed better GCS at
hyperoxic conditions. Consequently, for support of their LV
function under GA, patients with CAD may benefit from indi-
vidualized FIO2 titration based on the known amount of myo-
cardium at risk and on their normoxaemic GCS.
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Figure 1: End-diastolic (green) to end-systolic (vellow)
endocardial displacement (red) overlayed on the end-systolic 2D
short axis basal (mitral valve) plane image.

Figure 2: Global left ventricular circumferential strain (LV
GCS) in one patient either during normoxaemic (blue) and
hyperoxic (red) F,0,. Systolic peak strain (dots) worsened
(ie. less negative) under hyperoxia.
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Introduction: Myocardial protection with cardioplegia is a
major issue in cardiac surgery since inadequate cardiac protec-
tion increases the risk of postoperative cardiac dysfunction.
Whether adenosine as an adjunct to intermittent warm blood
cardioplegia has an added value remains unclear (1, 2). There-
fore we investigated if the addition of adenosine to standard
intermittent warm blood cardioplegia reduced post-operative
myocardial injury in patients scheduled for minimal invasive
mitral valve surgery with endo-aortic clamping.

Methods: from Feb 2016 — July 2019, ninety-four patients
scheduled for minimal-invasive mitral valve surgery are were
included in this randomized, double-blinded, placebo-con-
trolled trial, at the Amphia Hospital (Breda, the Netherlands).
The primary end point is 6-hour Cardiac troponin T (cTnT)
release. Secondary cardiac end point is 18-hour postoperative
Area Under the Curve (AUC) release of cTnT. Routine blood
samples: pre-operatively (T0); post-operatively, at arrival at
ICU (T1), 6 hours after arrival at ICU (T2), and 18 hours after
arrival at ICU (T3).

All patients received through an endo aortic balloon (EAB)
a 0.4mg adenosine bolus just before inflating the EAB. After
inflation of the EAB, antegrade warm blood cardioplegia is
induced via bolus and maintained via intermittent application
of the 20:1 ratio of oxygenated blood and hyperkalemic

cardioplegic solution. One group received adenosine-enriched
cardioplegic solution (A group), and the second group received
cardioplegic solution (P group), cardioplegia is repeated every
20 minutes in both groups.

Results: The median 6-hour ¢TnT release was 0.26ng/L (IQR
0.22) in the A-group and 0.28 ng/L. (IQR 0.28) in the P-group
(P=0.48) There was also no significant difference in
thel8 hour postoperative AUC of cTnT (Adenosine Median
3.61 and IQR 4.35; Placebo Median 4.38 and IQR 2.10),
P=0.34. Post-operative atrial fibrillation occurred in 13% in
the A-group and 10% in the P-group.

Discussion: Adenosine as an added adjunct to intermittent
antegrade warm blood cardioplegia in minimal invasive mitral
valve surge did not attenuate postoperative myocardial injury.

Placebo group Adenosine group
Bolus Potassium chioride | 20 mmol =10ml | Potassiumchioride | 20 mmol =10ml
(per 25 mi) Magnesium sulfate | 1000 mg =10ml | Magnesiumsulfate | 1000 mg =10ml
Syringe Lidocaine 100mg =Sml Lidocaine 100mg =Sml
Maintenance Potassium chioride | 60 mmol =30ml | Potassiumchioride | 60 mmol =30ml
(total 535 mi) Magnesium sulfate | 500 mg =Sml Magnesium sulfate | 500 mg =sml
Infusion bag Sodium chloride 09% =500mi | Adenosine 1000 mg =500mi
End concentration | Potassium 5.6 mmol/L Potassium 5.6 mmol/L
Maintenance Magnesium sulfate | 46.7 mg/L Magnesium sulfate | 46.7 mg/L
(per 1000 mI Adenosine 93.5mg/L
bloodflow 1:20
dilution)

References: 1. Onorati,F., Santini,F., Dandale,R., Ucci,G.,
Pechlivanidis,K.,Menon, T..et al. “Polarizing” microplegia
improves cardiac cycle efficiency after CABG for unstable
angina. Int.J.Cardiol. (2012), 167, 2739-46.

2. Sloots KL, Dobson GP. Normokalemic adenosine lidocaine
cardioplegia: importance of maintaining a polarized myocar-
dium for optimal arrest and reanimation. J Thorac Cardiovasc
Surg; (2010), 139:1576—86.
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Introduction: Cardiac myosin binding protein C (cMyC) is a
novel biomarker of myocardial injury that has been shown to
rise and fall faster than cardiac troponins after a defined
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ischaemic insult. Previous work has compared the two bio-
markers starting at 6 hours after coronary artery bypass graft-
ing. However, the kinetics in the early period after
revascularisation are unknown and early assessment of myo-
cardial injury might allow intervention for high risk cases. Our
objective was to assess the kinetics of cMyC release in the first
6 hours after cross clamp release.

Methods: We recruited patients having between two and four
coronary artery bypass grafts (n=13, n=2 patients also had
valve replacements). Written consent and ethical approval was
obtained. Blood was taken from arterial catheters placed dur-
ing the conduct of anaesthesia, before surgery and then at cross
clamp release, every 30 minutes for two hours and then every
60 minutes for 4 hours, and finally at 24 hours. Samples were
centrifuged and frozen within 3 hours of collection. Cardiac
troponin T (cTn) concentration was measured using a Roche
assay in our hospital laboratory whilst cMyC was assayed in-
house using methods previously described by the authors.
Data was compared with two way mixed-effect ANOVA with
post-hoc Sidaki’s multiple comparisons test. Data graphed as
Mean + SEM. n=13 for ¢Tn and n=10 for cMyC (one
excluded due to missing samples and two excluded as statisti-
cal outliers).

Results: The mean age was 68 (range 51 to 81). Renal
function as assessed by estimated glomerular filtration rate
was >60 ml/min/1.73m2 in all cases. Six patients were dia-
betic and five were current or recent tobacco smokers.
There was considerable inter-patient variability in the
serum concentration of cMyC attained after cardiopulmo-
nary bypass. Two had baseline cMyC levels greater than
ten times the upper limit of normal but no clinical or bio-
chemical characteristics otherwise united them. These
patients had large cMyC concentrations throughout the
time points, tending to decrease slightly on clamp release,
perhaps because of dilution from the bypass circuit, and
then rise again in the following hours. They were excluded
from the analysis pending further validation, although a
more moderately elevated baseline was seen in a third
patient. When compared with high-sensitivity troponin,
cMyC concentrations showed greater inter-individual vari-
ability but rose to a level that was statistically distinguish-
able from baseline at the 3 hour timepoint, as opposed to
5 hours for the more established biomarker.

Discussion: Elevated baseline cMyC may reflect an ongo-
ing ischaemic injury in a population of patients awaiting
coronary artery bypass grafting and this finding warrants
further validation. Improvement of the cMyC assay and a
larger dataset might allow pre-operative risk stratification
and rapid post-operative assessment of myocardial injury.
Given the interest in myocardial injury in non-cardiac sur-
gery (MINS) it would be interesting to assay cMyC in
other patient populations.
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EXPERIENCE OF THE COAGULOPATHY MANAGE-
MENT AFTER LEFT VENTRICLE ASSIST DEVICE
IMPLANTATION IN CICU

SHAIMURAT Tulegenov*, TATYANA Li, AIDYN
Kuanyshbek, IVAN Vakhrushev, OLZHAS Musali,
SVETLANA Novikova

National research cardiac surgery center, Astana,
KAZAKHSTAN

Introduction: Chronic heart failure is a growing health prob-
lem, and it is associated with high morbidity and mortality.
Left ventricular assist devices LVADs are an important treat-
ment option for patients with end-stage HF. As a bridge to
heart transplantation and also as a permanent therapy destina-
tion therapy. Implantation of LVAD is associated with a high
risk for bleeding complications and thromboembolic events,
including pump thrombosis and ischemic stroke. Bleeding is
the most frequent complication, occurring in 30% to 60% of
patients, both early and late after LVAD implantation. Non-
surgical bleeding (NSB) coagulopathy is a major complication
after assist device (LVAD) implantation.

Our study aimed to assess human prothrombin complex
administration effectivity on patients after assist device
implantation.

Methods: A prospective observational nonrandomized single-
centre study was carried out at the National Research Cardiac
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Surgery Center, Astana, Kazakhstan. All consecutive patients
with advanced heart failure who underwent surgery — left ven-
tricle assist device implantation between January 2022 and
April 2023 were included. The indications for placement were:
DT. The observation was conducted in the perioperative
period. A day before surgery and immediate postop period in
ICU. All patients had a standard scheme of anaesthesia and
surgery protocol.

Inclusion criteria: LVAD patients in the perioperative
period in ICU.

Exclusion criteria: LVAD patients who denied participation
in the study.

All patients had a standard scheme of intensive care in the
postop period.

Significant bleeding was detected on more than 450 ml level
in 180 min.

All patients had received Human prothrombin complex
(dosage was calculated according to manufacturer recommen-
dation) intraoperatively in combination with fresh frozen
plasma (FFP) 1000 ml, just after cardiopulmonary bypass
(CPB) weaning and reversion of heparin by protamine (dosage
ratio 1/1.2).

Laboratory data (routine coagulogramma). was collected
before surgery, after surgery in ICU and 20 hours after surgery.
Thromboelastography (TEG) was conducted once in the
immediate postop period.

Results: Total number of patients - 44.

Male - 85%, female — 15%.

Mean age -49.58+12.32

BMI— 27.93+7.17

Mechanical ventilation (hours) —7.384+3.56

Mean ICU stay — 2.831+1.03 days.

Mean CBP time (min) - 90.65429.5

Mean Cross clump time (min) — 12.58+19.35

Laboratory data: Coagulogramma

TEG was measured in the immediate postop period. All
samples of TEG were in the normal range.

The mean haemoglobin level decreased from 131.09 to
98.65 g/l due to surgery.

The mean volume of blood loss in 24 hours was detected on
the level — 483.94 ml.

In complications, we did not find Transfusion-related acute
lung injury (TRALI) or ischemic stroke.

Delirium was detected at 12 patients.

Discussion: Preventive administration of the Human pro-
thrombin complex in combination with fresh frozen plasma in
the immediate postoperative period may be beneficial for
patients after left ventricle assist device implantation. Admin-
istration of the Human prothrombin complex allows for
decreasing hemotransfusion of blood components in the post-
operative period.

References: Roman, Marius, et al. Prothrombin complex con-
centrate in cardiac surgery: a systematic review and meta-anal-
ysis. The Annals of thoracic surgery 107.4 (2019): 1275-1283.
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Audit on Post operative Hypothermia after Elective Cardiac
Surgery
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Introduction: Hypothermia, defined as a core body tempera-
ture less than 36°C, is a common occurrence in the post opera-
tive period after cardiac surgery. A temperature of less than
35.5°C in the post operative period is known to be associated
with significant morbidity and mortality.

An audit cycle was conducted with the primary aim to assess
the temperature management practice and its outcome in the
department.

Methods: 37 adult patients undergoing elective cardiac surgery
were included for this audit .The patients undergoing re explora-
tions and chest closures, emergency surgery, prolonged CPB
duration(>240mins) and patients undergoing hypothermic CPB
were excluded. The first temperature recorded on the patients’
arrival to the ICU after the surgery was recorded. The practice of
intra operative temperature management was assessed by a sur-
vey sent out to 9 cardiac anesthetic consultants.

The findings of the audit were presented in the monthly
anesthetic team meeting and a protocol was made to make
modifications to the current practice. In order to aid implemen-
tation of the protocol a temperature management checklist was
installed in all the cardiac surgical - anesthetic rooms.

A re - audit was conducted 3 months later - the temperature
on ICU admission of a total of 43 patients and a survey of tem-
perature management practice of consultants were assessed
using the same methods as for the audit.

Results: At the audit it was found that 10 out of the 37
patients (27%) of the patients had a temperature less than 36°C
on arrival at the ICU with a minimum recorded temperature on
arrival to ICU of 34.6°C . The temperature management prac-
tice was non - uniform in our department with a 100% use of
HME and forced air warming device (Bair Hugger) whereas
449 used the fluid warmer, 22% did not use the fluid warmer
and 33% of the members used the fluid warmer in selected
cases.The heated mattress was not used routinely.

The re audit conducted 90 days after the team meeting
included 42 adult patients with the same criteria as the
before. The results showed that 3 out of 42 patients (7%)
of the patients had a temperature less than 36°C on arrival
at the ICU. The temperature management practice was also
more uniform with a 100% use of the HME, forced air
warming and the heated mattress and 80% of the
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consultants were using fluid warmers in all patients and
20% in selected patients.

Discussion: This audit cycle demonstrated that owing to the
non uniform practice in the department - post operative hypo-
thermia was a significant problem in our cardiac surgical ICU.
The NICE guidelines for hypothermia(2016) mention specific
targets and methods to use for all surgeries but does not take
into account the special considerations required for patients
undergoing cardio pulmonary bypass. It appears from the
above results that all 4 warming devices need to be used
together for every patient in order to prevent post operative
hypothermia in cardiac surgical patients.

A. Post Operative Temperature

Temperature Temperature

Pre Audit Post Audit

Pre Audit Post Audit

References: NICE Guidelines: Hypothermia: prevention and
management in adults having surgery; 2016
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COMPLEX MITRAL VALVE REPAIR VERSUS
REPLACEMENT FOR INFECTIVE ENDOCARDITIS (IE)
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Introduction: Native Mitral Valve (MV) endocarditis is a rare
but life-threatening condition. Effective treatment is mainly by
eradication of the infection by antimicrobial therapy, but if this
fails and destruction of the MV occurs, surgical treatment is
warranted. Surgical options include MV Repair versus Replace-
ment with a Tissue or Mechanical Valve. In a young patient

with infective endocarditis complicated by cerebral emboli, MV
Repair significantly reduces the potential risk of a cerebrovascu-
lar accident following anticoagulation. However, the MV
Repair may be complex in the presence of severe bi-leaflet
endocarditis, resulting in an increased risk of morbidity and
mortality.

Methods: Case report of a single patient.

Results: A 49 year old male patient was admitted for
urgent MV replacement/repair. He had a three week history
of fever, back pain, swollen right hallux, and severe
fatigue. Laboratory results showed raised inflammatory
markers and blood cultures confirmed Methicillin Sensitive
Staph. Aureus (MSSA) bacteremia. He was commenced on
intravenous antimicrobial therapy. A transthoracic echocar-
diogram showed MV vegetations on both anterior and pos-
terior MV leaflets with moderate mitral regurgitation (MR).
A CT Brain reported multifocal cystic areas in the frontal
and parietal cerebral lobes with acute infarction, highly
suggestive of septic emboli. Despite a course of intrave-
nous antibiotic therapy, there was no improvement in either
clinical markers or in echocardiography, and the decision
was made for surgical repair or replacement of the MV.

After induction of general anesthesia, the on-table trans-
oesophageal echo (TOE) showed moderate MR, with bi-
leaflets vegetations on Al, P2, and P3 and perforation of
Al. Direct visualization of the MV confirmed extensive
inflamed and friable tissues on both leaflets with a perfora-
tion of Al. Taking into account the risk of anticoagulation
in a young patient with recent cerebral infarcts, the deci-
sion was made to try to repair the MV. Surgical repair was
difficult and prolonged, requiring resection of the inflamed
tissues of both leaflets, the suturing of pericardial patches
to repair the perforation in Al, and to supplement the com-
missure at A3/P3. A mitral ring was also applied. Post MV
repair, the TOE showed trace MR. The patient was weaned
successfully from cardiopulmonary bypass on inotropic and
vasopressor therapy. The complexity of the MV repair
resulted in a prolonged bypass time, with the administra-
tion of blood products in order to avoid bleeding complica-
tions. The postoperative course was uneventful with
subsequent anticoagulation on Aspirin alone.

Discussion: Severe MSSA MV endocarditis may require sur-
gery to repair or replace the MV. In the presence of recent
septic emboli, the surgical preference may be for MV Repair
in order to avoid the risks of anticoagulation. However, repair
may be technically challenging, resulting in prolonged
bypass time and a risk of bleeding, pump dysfunction and
vasoplegia. The anaesthetist must plan carefully to deal with
the echocardiographic, haemostatic and haemodynamic chal-
lenges of complex MV repair, in order to ensure a good out-
come for the patient.
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References: G.B. Pettersson, J.S. Coselli, et al. 2016 AATS
consensus guidelines: surgical treatment of infective endocar-
ditis: Executive summary J Thorac Cardiovasc Surg, 153
(2017), pp. 1241-1258
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Dislocation of bronchial blocker during minimally invasive
aortic valve replacement. Selection of safe and efficacious
blocker for one lung ventilation
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Introduction: Transaxillary access of aortic valve through the
3rd intercostal space is one of the latest innovations for mini-
mally invasive aortic valve replacement. This procedure
requires one lung ventilation-OLV with establishment of safe
and efficacy block of the right lung. This can be achieved with
double lumen tracheal tube-DLT or bronchial blocker-BB.
DLT is considered the gold standard for OLV, which must be
replaced by single lumen tube-SLT at the end of the surgery,
before the transfer of the patient to the ICU. However cardiac
procedures have the particularity of heparin administration
and reverse of heparin with protamine. Furthermore, prolonged
intraoperative stay of DLT, which is rigid and wider regarding
SLT, can cause oedema and intratracheal manipulations during

change of DLT to SLT may cause injury and bleeding. Usu-
ally, in our department, we choose to use SLT with BB. We
present a case of dislocation of BB during minimally invasive
aortic valve replacement.

Methods: A 68-year old man, 178cm in heigh and 77Kg was
admitted for aortic valve stenosis. He was scheduled for aortic
valve replacement through right 3rd intercostal space at the
anterior axillary line under general anaesthesia.

Results: After induction in anesthesia a SLT (size 8.5, cuffed
Covidien) was introduced and under fiberoptic bronchoscopy a
BB (Cohen Flex-tip) was advanced into the right main bron-
chus and the ballon of the BB was inflated. The ballon of BB
was visible at the beginning of right main bronchus. The
patient was placed supine with a slightly elevated right side of
the chest with his right arm above his head. The site of the
blocker was confirmed and the procedure get started. Skin inci-
sion was made in the right anterior axillary line to open the
third intercostal space. Right lung was collapsed. However,
during introduction of femoral artery and vein cannula, it was
noticed that the right upper lobe was started to be inflated.
Bronchoscopy confirmed BB dislocation which was found to
be moved into the right intermedium bronchus. The BB was
removed and it was replaced by EZ-Blocker (Teleflex), in
order to avoid further dislocation of the BB.

Discussion: Of particular importance for access of aortic
valve through intercostal space is the establishment of safe and
efficacious OLV. Dislocation of BB would jeopardise the pro-
cedure. EZ-Blocker is designed to be placed on the carina,
ensuring the appropriate location and very difficult regarding
other BB can be dislocated.

References: 1. Palaczynski P, Misiolek H, Szarpak L, et al.
Systematic Review and Meta-Analysis of Efficiency and
Safety of Double-Lumen Tube and Bronchial Blocker for
One-Lung Ventilation. J Clin Med. 2023 Feb 27;12(5):1877.

2. Risse J., Szeder K., Schubert A.K., et al.Comparison of left
double lumen tube and y-shaped and double-ended bronchial
blocker for one-lung ventilation in a thoracic surgery-a ran-
domized controlled clinical trial. BMC Anesthesiol.
2022;22:92. doi: 10.1186/s12871-022-01637-1.
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Intubation Inside MRI
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Cardiovascular magnetic resonance continually images the heart during the induction of general
anaesthesia. Specifically five minutes after intubation, a patient with no CAD (ASA-PS class II)
demonstrates deoxygenation and mild strain abnormalities, homogenous across the heart. The CAD
patient developed significant regional myocardial oxygenation heterogeneities and wall motion
abnormalities (orange arrow) indicative of inducible ischaemia in post-stenotic myocardium.
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Introduction: The cardiovascular system is vulnerable to
effects associated with induction of general anaesthesia (GA).
Novel free-breathing cardiovascular magnetic resonance
(CMR) techniques can now image rapid fluctuations in tissue
oxygenation and wall function of the myocardium beat-by-
beat. This provides an excellent temporal resolution to spa-
tially map myocardial oxygenation changes. We present
interim findings from an innovative study applying oxygen-
ation-sensitive cardiovascular magnetic resonance (OS-CMR)
imaging to investigate the dynamics of myocardial oxygen-
ation and function during the induction of GA in patients with
and without coronary artery disease (CAD).

Methods: Four patients without cardiovascular risk factors
(no-CAD) scheduled for elective orthopaedic surgery (ASA-
PS class I or II), and one patient with documented single-ves-
sel CAD scheduled for elective minimally invasive direct cor-
onary artery bypass surgery (ASA-PS class III) underwent GA
induction inside an MRI scanner. OS-CMR imaging was
applied continuously from the awake state throughout the
entire induction process and for 10 minutes of anaesthesia
maintenance, after which patients were transferred to their
scheduled surgery. Changes in myocardial oxygenation were
calculated in comparison to the awake state (%-change from
baseline OS-CMR signal intensity). From these same images,
myocardial function was quantified in a circumferential orien-
tation using feature tracking strain analysis.

Results: First with pre-oxygenation (14 breaths/min paced
breathing / FiO2=1.0), petCO2 (No-CAD:27+ImmHg,
CAD:26mmHg) and myocardial oxygenation (No-CAD:-8.6+
1.6% CAD:-8.8%) decreased in all patients. However, while
the No-CAD patients showed an increase in myocardial con-
tractility (strain:-16.3£1.1% to -17.5+11.7%), strain wors-
ened during this phase in the CAD patient (-19.1% to -15.8%).
With administration of sufentanil, breathing slowed with

subsequent normalisation of petCO2 (No-CAD:37+2mmHg,
CAD:35mmHg), myocardial oxygenation (no-CAD:2.4+
4.1%, CAD:0.5%) and a partial recovery in strain (No-CAD:-
15.1+£0.3%, CAD:-16.8%). After propofol and rocuronium
administration, manual bag ventilation led to another decrease
in petCO2 (no-CAD:23+3mmHg, CAD:20mmHg), a decrease
in myocardial oxygenation (No-CAD:-5.24+3.0, CAD:-
11.0%), no change in strain in heart-healthy patients (-16.4+
0.7%) but a decline in ventricular function in the CAD patient
(strain=-15.0%). During maintenance (ventilation rate adjusted
to target petCO2 35-40mmHg / Fi02=0.4) longer phases of
myocardial de-oxygenation (OS-CMR<0%) were observed
until 8.740.8min after intubation in the no-CAD patients, and
until 8.5min in the CAD patient, respectively. By 10min after
intubation, myocardial oxygenation had normalized to baseline
levels but strain remained reduced (No-CAD:-14.0+10.5,
CAD:-11.7%), likely due to direct cardio-depressant effects of
sevoflurane. In the CAD patient, co-localized myocardial oxy-
genation and strain abnormalities were especially pronounced
in the myocardial subtended to a haemodynamically signifi-
cant stenosis, while No-CAD patients exhibited homogenous
changes in the myocardium.

Discussion: Interim results demonstrate that in the first study
to ever use OS-CMR to monitor the heart during GA induction,
complex fluctuations of myocardial oxygenation and function
occur in patients with and without CAD. The patient with sin-
gle-vessel CAD exhibited regional deoxygenation co-localized
with myocardial strain deterioration in the territory at risk,
indicative of inducible regional myocardial ischaemia. Imple-
mentation of advanced imaging in an anaesthesia research set-
ting allows us to investigate how the heart responds to potential
perioperative triggers of inducible ischaemia and may further
advance the practice of anaesthesia for cardiac risk populations.
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Introduction: Hemolysis is a complication that occurs in all
surgeries requiring extracorporeal circulation (ECC). In fact,
various studies have shown increasing levels of free plasma
hemoglobin (PfHb) and decreasing levels of haptoglobin dur-
ing and after ECC.

The degree of hemolysis is measured by the level of circu-
lating PfHb. The increase in PfHb levels results in both clinical
and pathophysiologic repercussions, such as augmented sys-
temic and pulmonary vascular resistance, altered coagulation,
platelets dysfunction and acute kidney injury (AKI), with
increased mortality and postoperative morbidities.' 2

The aim of this study is to evaluate the efficacy and safety of
the disposable device 'Hemcheck HELGE V-TEST’ on the
assessment and quantification of the degree of hemolysis in
patients undergoing ECC during Cardiac Surgery, in order to
prevent and predict serious complications.

Methods: After the informed consent was signed, 50 patients
undergoing elective cardiac surgery with ECC were enrolled.
Two whole blood samples were simultaneously collected at
different times of surgery: TO-pre ECC; Tl-at the time of
clamping the aorta; T2-at 20 minutes after the start of ECC;
T3-at the end of ECC; T4-at the end of surgery.

Both samples, were analyzed in the operating room by the
disposable HELGE V-TEST device, which offers a real-time
assessment of the presence/absence of hemolysis (point of
care) through a value expressed in mg/dL. The default cut off
was 50 mg/dL.

The data collected were analyzed by mean and standard
deviation.

Results: A mean hemolysis value (mg / dL) at TO of 4.9£0.7,
at T1 of 8.17£1.8, at T2 of 18.944.3, at T3 of 52.4+£1.9 and at
T4 of 30.8+£2.1 was recorded. At all intraoperative time-
points, the difference with the post-operative scores was statis-
tically significant, particularly for the T2 value (p < 0,03).
ECC duration averaged 77 £ 6.4 min, clamping duration aver-
aged 64 £+ 4.4 min. A statistically significant difference was
also recorded between hemolysis values> 50 mg / dL at T3
and ECC time> 50 minutes (p < 0,05).

Discussion: Evaluating and quantifying hemolysis during
ECC using a point-of-care system as HELGE V-TEST allows
real-time corrective strategies to be implemented to prevent
hemolysis-related complications and improve the outcome of
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patients undergoing elective cardiac surgery and, at the same
time, optimize healthcare costs. More extensive and compre-
hensive studies are needed to validate our findings.

References: 1. Valladolid C, Yee A, Cruz MA. von Wille-
brand Factor, Free Hemoglobin and Thrombosis in ECMO.
Front Med (Lausanne). 2018 Aug 17;5:228. doi: 10.3389/
fmed.2018.00228. PMID: 30175099; PMCID: PMC6107708.
2. Vermeulen Windsant IC, de Wit NC, Sertorio JT, van Bij-
nen AA, Ganushchak YM, Heijmans JH, Tanus-Santos JE,
Jacobs MJ, Maessen JG, Buurman WA. Hemolysis during car-
diac surgery is associated with increased intravascular nitric
oxide consumption and perioperative kidney and intestinal tis-
sue damage. Front Physiol. 2014 Sep 8;5:340. doi: 10.3389/
fphys.2014.00340. PMID: 25249983; PMCID: PMC4157603.
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Introduction: Frailty has been proposed to be a marker for
biological age and may increase the morbidity and mortality
after cardiac surgery. Bioelectrical impedance analysis (BIA)
is a non-invasive method used to assess body composition
including muscle mass, fat and body cell mass which in turn
projects the nutritional and hydration status of the patient.
Phase angle (PA) is a parameter obtained from bioimpedance
analysis and reflects nutritional status and thereby frailty of the
patient and helps in preoperative risk assessment. We aim to
find out whether bio electrical impedance derived low phase
angle predict adverse outcomes in elderly cardiac surgical
patients

Methods: An observational prospective study. After obtain-
ing ethical clearance and approval from institutional review
board, adult patients more than 60 years of age undergoing car-
diac surgery using cardiopulmonary bypass were included .
During the preoperative anaesthesia visit, trained research
assistants recorded the phase angle with the use of In Body S
10 bioimpedance machine. Based on phase angle values,
patients were grouped into two based on cut off value of
median phase angle, (phase angle > 5.20),(phase angle <
5.20). Hours of ventilation, Duration of inotropic support,
Length of ICU stay, Postoperative drainage for first 24 hours
were analysed.
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Results: 148 patients were enrolled. The mean age was
66.06+4.55 years (53-78). Subjects with PA cut off of <5.2
had significantly higher mean duration of inotropes (28.30+
14.49 hrs) than with > 5.2 (20.40420.81 hours, p=0.024).
Chest tube drainage was significantly high among subjects
with PA cut off of <5.2 (209.81£129.19 ml) than with >5.2
(132.36£113.16 ml) (p=0.001). There was no significant dif-
ference in the length of ICU stay and duration of mechanical
ventilation between both groups.

Discussion: Biological age is more important than the chrono-
logical age in determining the increased risk in elderly patients
undergoing cardiac surgery. Observational studies reported
that low phase angle values were significant predictors of poor
nutritional status, decreased muscular strength, frailty, morbid-
ity and mortality. In our study patients with low phase angle
required longer duration of inotropic supports. Malnutrition
and perioperative anaemia may aggravate postoperative bleed-
ing. We found that first 24 hour post operative drainage was
higher in patients with low phase angle. Preoperative low
phase angle may predict the adverse outcome in elderly
patients undergoing cardiac surgery. Assessing frailty through
phase angle values pre operatively might help in implementing
necessary interventions

References: 1. Xue Q. L. (2011). The frailty syndrome: defini-
tion and natural history. Clinics in geriatric medicine, 27(1),
1-15

2. Kumar, S et al.(2012). Phase Angle Measurement in Healthy
Human Subjects through Bio-Impedance Analysis. Iranian
journal of basic medical sciences, 15(6), 1180—1184.

3. Hirose, S et al (2020). Phase Angle as an Indicator of Sarco-
penia, Malnutrition, and Cachexia in Inpatients with Cardio-
vascular Diseases. Journal of clinical medicine, 9(8), 2554

4. Colson, P. H et al (2016). Active Bleeding after Cardiac Sur-
gery: A Prospective Observational Multicenter Study. PloS
one, 11(9), 0162396

5. Mullie L, et al . Phase Angle as a Biomarker for Frailty and
Postoperative Mortality: The BICS Study. ] Am Heart Assoc.
2018 Sep 4;7(17):e008721.
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Frailty and need for mechanical cardiac support are associ-
ated with increased mortality
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Introduction: Frailty has already been proven to be associated
with mortality after orthotopic heart transplantation (HTX). Com-
ponents of frailty scores can differ to those applied in geriatric
patients. On the other hand, in more than 30% of the cases
patients are operated in high urgency status with mechanical car-
diac support (MCS). The aim of our study was to determine the
impact of frailty and the pre-frail state on postoperative mortality
in the current era using MCS for bridging to transplantation.

Methods: After Institutional Ethic Committee Approval, we
calculated retrospectively the frailty scores in 462 patients
undergoing OHT between January 2012 and August 2022 in
Heart and Vascular Centre, Hungary. Types of pre-transplanta-
tion MCS were separately analyzed. Outcome was all cause
mortality. The Cox-proportional hazards regression and time-
dependent ROC curve were used in the statistical analyses.

Results: 269 (58%) of the patients were proven to be non-
frail, 173 (38%) pre-frail and 20 (4%) frail. The median sur-
vival time was 1985 days (IQR: 1487). Frail and pre-frail
states were associated with increased mortality vs. non-frail
state in duration of follow-up period (both p<0.05). In the uni-
variate analysis, frailty score was associated with mortality
[hazard ratio (HR) of 1.38 (95% CI: 1.25-1.53, p<0.005)].
Among the components of the frailty score, age above 50 [HR
144 (95% CI. 0.99-2.10); p=0.05)], creatinine above
3.0 mg/dl or dialysis [HR 1.97 (95% CI: 1.37-2.82); p<0.005]
and hospitalization before HTX [HR: 1,99 (95% CI: 1.34-
2.94); p<0.005] were related to mortality. Among the pre-
transplant MCS, extracorporeal membrane oxygenation
(ECMO) [HR: 2.55 (95% CI: 1.56-4.17); p<0.005] and contin-
uous flow left ventricular assist devices HR: 2.25 (95% CI:
1.26-4.01, p=0.01) were associated with increased mortality.
The model, fit with frailty score alone, had a c-index of 0.65,
adding MCS to the model increased the c-index to 0.73.

Discussion: Pre-frail state, as well as frailty are associated
with increased mortality after heart transplantation. Compo-
nents of HTX frailty tool were not equally associated with
medium term mortality.

References: Toth K, Szabé A, Nagy A, Szabé D, Szécsi B,
Eke C, Séndor A, Susanszky E, Holndonner-Kirst E, Merkely
B, Gal J, Székely A. Preoperative nutritional state is associated
with mid- and long-term mortality after cardiac surgery. Ann
Palliat Med. 2021 Nov;10(11):11333-11347. doi: 10.21037/
apm-21-1015. Epub 2021 Sep 29. PMID: 34670385.
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Introduction: Thyroid function in the perioperative period of
heart surgeries tend to get more substantial attention than ever
before. The phenomenon that is hallmarked with low triiodo-
thyronine (T3), low or normal thyroxine (T4), low or normal
thyroid-stimulating hormone (TSH) and high reverse triiodo-
thyronine (rT3) is called nonthyroidal illness syndrome
(NTIS) or euthyroid sick syndrome. In spite of the well-known
associations between NTIS and adverse outcomes during criti-
cal care, the pathogenesis is barely understood yet. Current
study’s aim to determine any possible connection between dei-
odinase enzyme levels any adverse outcomes in the periopera-
tive period of heart transplant.

Methods: This prospective, single center study was performed
on 283 heart transplanted patients at the Heart and Vascular
Centre of Semmelweis University from 2012 to 2020. Demo-
graphic data, pre- and postoperative laboratory parameters, thy-
roid status, adverse events and applied mechanical circulatory
support devices were recorded in our database. Type 2 deiodi-
nase (DIO2) and type 3 deiodinase (DIO3) enzymes levels were
measured with TagMan qPCR and were normalized to hypoxan-
thine phosphoribosyl transferase (HPRT). For every qPCR reac-
tion 30 ng of cDNA was used. Descriptive statistics,
Spearman’s correlation, Mann-Whitney U test, uni- and multi-
variate logistic regression were applied for the statistical analy-
sis. Our study was approved by the IRB (65/2017).

Results: Out of 283 orthotopic heart transplanted patients 212
were male (74.9%) and 71 were female (25.1%). Donors’
median age was 42 years (IQR 25-75: 32-50), recipients’
median age was 54 years (IQR 25-75: 45-59) and median fol-
low up time was 1521 days (IQR 25-75: 749-2270). 1-year
mortality rate was 64 patients (22.6%). 34 patients (12.0%)
suffered from acute allograft rejection in the first postoperative
week, while in the first postoperative month it was 88 patients
(31.1%). Acute allograft rejection was defined as per the Inter-
national Society of Heart and Lung Transplantation (ISHLT)
latest histopathologic findings criteria. DIO2 enzyme level
were significantly lower in patient who suffered from acute
rejection in the first postoperative week and month as well (p=
0.006 and p=0.019 respectively). In the multivariate logistic
regression model DIO2 enzyme level measured in the first
postoperative week was associated with significantly higher
risk for acute rejection after heart transplant (OR: 0.775, 95%
CI: 0.613-0.980, p=0.033). The multivariate logistic model
calculated for the first postoperative month showed the same
result regarding DIO2 enzyme level (OR: 0.832, 95% CI:
0.699-0.990, P=0.038).

Discussion: Deiodinase enzyme levels after heart transplant
are associated with acute allograft rejection in the first postop-
erative week and month. Thyroid function monitoring in the
postoperative period after heart surgery might be essential
based on our results.

References: Ludhwani D, Abraham J, Kanmanthareddy A.
Heart Transplantation Rejection. [Updated 2022 Sep 19]. In:
StatPearls [Internet]. Treasure Island (FL): StatPearls Publish-
ing; 2023 Jan-. Available from: https://www.ncbi.nlm.nih.gov/
books/NBK537057/
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Introduction: Post-operative acute kidney injury (AKI)
complicates approximately 40% of cases of cardiac sur-
gery, increasing patient morbidity and mortality. Its patho-
physiology is complex, with multiple risk factors. Amongst
these, anemia is seldomly included in risk prediction mod-
els, despite being present in 20 to 30 % of patients under-
going cardiac surgery. We aimed to evaluate the impact of
preoperative anemia in the risk of developing AKI after
cardiac surgery.

Methods: A retrospective cohort study was undertaken in a
single-center University Hospital on consecutive patients
undergoing heart surgery between October 2022 and Decem-
ber 2022. Data analysis included descriptive statistics, as well
as a bivariate analysis and a binominal logistic regression. In
the statistical analyses, factors considered potential effect
modifiers were age, sex, body mass index, hypertension, diabe-
tes, smoking, preoperative ejection fraction, EuroScore, II type
of cardiac surgery and cardiopulmonarybypass. The normally
distributed variables were analysed by calculating the means
and standard deviations, and for the other variables we calcu-
lated medians and interquartile ranges. Anemia was defined
according to the World Health Organization as haemoglobin
level < 13 g/dl for men and <12 g/dl for women. The primary

Table 1 - Baseline characteristics of the participants.

p value

An CSA-AKI ‘Without CSA - AKI
=178} =45 (=132
Demographics
Age (years) - median (IQR) 660 (59.0-75.0) 685 (555-76.5) 69.0 (60.0-75.0) 0.68
Male-n (%) 18 (663) 32 (69.6) 8  (652) 058
BMI (kg/m?2)- mean = SD 27.7 =466 27.8 =563 27.6 =420 0.87
Comorbidities
HIN, (%) 158 (3839) 41 (89.1) 17 (386) 093
DM, n (%) 7 (399) 21 @57 0 (379) 035
Smoker 092
- Current 25 (140) 7 Q52 18 (136)
- Former 6 (258) 1n @9 35 (265)
- Never 107 60.1 2 60.9 79 9.4)
Precperative analytical data
Hemoglobin (g/dl) - mean = SD 133 Q1.8 126 =209 136 =167 0.01
Serum Creatinine (mg/dl) - median (IQR) 115 (078-112) 108 (0.79-141) 09 (0.75-1.09) 0.037
LVEF-n (%) 0.59
<20% 8 @“9 1 Q2 7 (53)
20-40% 16 (00 6 (130 10 Y
40-54% 21 aLs) 6 (3.0 15 a1
> 54% 133 (747) 33 (L) 100 (758)
EuroSCORE II (%) - median (IQR) 15 (08-26) 22 (1846 15 (08727) <001
057
Isolated CABG - n (%) 57 (320 12 Q61) 5 (G4))
Single valve - n (%) 3 @10 19 @413) 54 (409)
Combined procedures- n (%) 41 3.0 12 Q6.1) 20 (22.0)
Aortic surgery - n (%) 7 (10 3 (65) 4 (30)

On-pump surgery - 2 (%) 34 (@39 88 (66.7)
CPB time (min) - median (IQR) 741 (47.0-915) 94 (618-1208) 66 (460818 <001
LVEF - Left ventricule ejection fracion; BMI - Body mass mdex; HTN - Hypertention; DM - Diabetes mellitus; CPB - cardiopulmonay bypass.

ROC Curve for Model

AUC = 0688

Sensitivity

1 - Specificity

endpoint of the study was AKI developing and was defined
according to KDIGO criteria.

Results: A total of 178 patients were included. Cardiac sur-
gery associated acute kidney injury occurred in 46 patients
(25.8%) and preoperative anemia was presented in 55 (30.9%)
patients. There was no difference in all demographic and pre-
operative variables between groups, except for preoperative
haemoglobin and EuroSCORE II. A logistic regression was
performed to ascertain the effects of preoperative anemia and
EuroScore II on the likelihood of developing AKI. The logistic
regression model was statistically significant X2(2) =35.401,
p <0.001, the models AU-ROC curve was 0.655 (95% CI:
0.561-0.749). The Hosmer and Lemeshow test did not show
evidence for lack of fit (p=0.222) and the model correctly
classified 75.3% of cases. After adjustment, preoperative ane-
mia remained significantly associated with CSA-AKI. Patients
with preoperative anemia were 2.13 times more likely to
exhibit CSA-AKI than patients without preoperative anemia
(OR 2.132,95% CI: 1.040-4.37).

Discussion: Preoperative anemia is a modifiable independent
predictor of acute kidney injury associated to cardiac surgery,
which is one of the strongest postoperative risk factor for
death. Our work reinforces the importance on the management
of preoperative anemia in patients undergoing heart surgery.

References: Casanova AG, Sancho-Martinez SM, Vicente-
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Introduction: Transvenous lead extraction of implantable
cardiac electronic devices is performed worldwide as a mini-
mally invasive alternative to surgical approaches, and its use is
becoming more widespread in Japan as well. However, cardiac
and vascular injury as a complication is extremely life-threat-
ening, and it is recommended that the procedure be performed
with a comprehensive system in place. In this report, we
describe a case in which we successfully and rapidly managed
a superior vena cava injury that occurred during lead extrac-
tion, resulting in a favorable outcome.

Methods: A male patient in his 40s was diagnosed with
idiopathic ventricular fibrillation 15 years ago and had an
implantable cardioverter-defibrillator. As the generator
became exposed, and it was deemed to have a high risk of
infection, he was going to have the lead extracted. Due to con-
cerns of high risk of complications from the anticipated severe
adhesions, the surgery was performed in a hybrid operating
room with a cardiovascular surgical team ready to initiate car-
diopulmonary bypass if necessary. The surgery was performed
under general anesthesia with endotracheal intubation. After a
smooth removal of the generator and detachment of the lead
from the innominate vein, a sudden drop in blood pressure
occurred immediately after pulling and removing the right
ventricular lead. Echocardiography confirmed cardiac tampo-
nade, and superior vena cava or cardiac injury was suspected.
The patient was immediately transferred to open-heart surgery.
The cardiopulmonary bypass was established using suction
bypass. The innominate vein and superior vena cava injuries
were identified, repaired surgically, and the cardiopulmonary
bypass was terminated.

Results: After terminating the bypass, the patient’s vital signs
remained stable with only a small dose of dopamine infusion,
and he was transferred to intensive care unit while still intu-
bated. He woke up the next day and was extubated without
any significant neurological sequelae. His subsequent clinical

course was uneventful, and he was discharged without any
major neurological deficits.

Discussion: Although superior vena cava injury is a poten-
tially lethal complication, there is a possibility of a favorable
outcome with appropriate preparation in terms of location, per-
sonnel, and equipment, as well as prompt intervention by a
cardiovascular surgeon and the establishment of suction
bypass in the event of an occurrence.

References: Maria Grazia Bongiorni, et al. The European
Lead Extraction ConTRolled (ELECTRa) study: a European
Heart Rhythm Association (EHRA) Registry of Transvenous
Lead Extraction Outcomes.
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Introduction: Hypoxic brain injury is inevitable in half of the
out of hospital cardiac arrest patients. This has created an
increased burden on the cardiac critical care unit to deliver high
quality services with limited resources. The ESC/ESICM 2021
guidelines are implemented to neuro-prognosticate comatose
patients as an appropriate timely decision-making endeavor.
This quality improvement project aims to assess the predictabil-
ity of a quadruped integrative tools for neuro-prognostication.

Methods: An electronic record for 176 of total 193 out of hos-
pital cardiac arrest patients was evaluated retrospectively. 16
patients were excluded due to missing or incomplete data and
death on arrival. A neuro-prognostication score was calculated
based on clinical examination, neurophysiology (Electroen-
cephalogram and Somatosensory Evoked Potentials), Neuron-
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Chart Title

80
70
60
50
40
30
20
10

Pearson Chi-square Value
M Miracle score 2 M Initial Rhythm M NPI
M Corneal reflex absent M Tracheal reflex absent M Status Myoclonus

MEEG M SSEP M CT head

specific enolase biomarker and CT/MRI Head imaging. A
Minitab statistical software was used for data analysis. The
outcome was interpreted as Deaths due to primary hypoxic
brain injury or withdrawal of life support treatment. Chi-
square testing was used to evaluate the correlation between
different diagnostic tests and outcome.

Results: Data collection has been ongoing since June 2021.
Amongst 176 patients, 41.5% deaths with male predominance
were observed. We confirmed the best predictors mentioned in
guidelines had significant statistical influence for predicting poor
outcome compatible with hypoxic neurological impairment.
They are namely higher age, Miracle score >6, Initial thythm as
asystole or PEA, NPI less than 3, absent corneal or tracheal
reflexes, myoclonus, abnormal EEG with burst suppression,
highly malignant waves, status epilepticus, bilaterally absent
SSEP N20 waves, loss of grey-white matter on CT head.
Although gender and MRI had statistical insignificant correla-
tion. This QI project also highlighted higher specificity (70-
90%) in all eight prognostic tests but lower sensitivity (50-60%).
The positive predictive value was highest for NPI, absence of
corneal reflexes and abnormal CT head (85-100%). Only 13% of
hypoxic brain injury patients had MRI as a second radiological
test to conclude findings from the CT head in selected cases.

80% patients discharged from ICU had positive neurological
outcomes with Cerebral performance category scale CPC 1-2.
92% of them were discharged home with an average LOS in
hospital of 14 days. 10% of CPC 5 died for multifactorial rea-
sons, 10% had CPC of 3 or 4 with average LOS of 52 days and
7% required repatriation to neurorehabilitation.

Discussion: Being able to make the right decision for all
patient at the right time enhances best practice, allows for
appropriate clinical decision and avoids prolonged ITU stay.
So a robust, structured and multimodal neuroprognostication
approach is necessary alongwith multidisciplinary meeting
including intensivist, cardiologist, neurologist and radiologist.
In each case, after 72 hours a neuroprognostication score was
calculated based on the guidelines. Overall, all patients with
more >2 markers of poor prognosis went for withdrawal of
life sustaining therapy in their best interest.

References: 1. Grossestreuer, A. et al. 2015 “Inter-rater reli-
ability of post-arrest Cerebral Performance category (CPC)
scores,” Resuscitation, 96, pp. 111—-112
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Introduction: Health literacy has been increasingly recog-
nized as one of the most important social determinants for
health. Patient education plays a crucial role in empowering
individuals to take control of their health and make informed
decisions. This abstract highlights the significance of using
posters as a means to educate patients, foster understanding,
and promote engagement with their own health.

Patient health information material, particularly in the form
of posters, serves as an effective medium to disseminate valu-
able knowledge and enhance health literacy. Hence, we advo-
cate the use of posters as we believe information needs to be
captured, centralized and connected to patient experience. The
incorporation of attractive graphics, illustrations, and info-
graphics helps in creating a lasting impact, enabling patients to
retain and recall vital health information.

Amongst some of the benefits of posters lie in their versatility
of reaching a diverse patient population. Healthcare providers
can tailor the content, language, and visuals of the poster to cater
to the specific needs and preferences of various demographic
groups by considering factors such as cultural background, liter-
acy levels, and health beliefs. Moreover, the accessibility and
cost-effectiveness of posters make them an ideal tool for dissemi-
nating health information across different settings, including hos-
pitals, clinics, community centres and schools.

Methods: Our posters (Diagram 1) will be prominently dis-
played in waiting areas, examination rooms, and public spaces,
thereby maximizing their visibility and reach. Additionally, digital
versions of posters can be shared through websites, social media
platforms, and mobile applications, expanding their potential audi-
ence and impact. Our poster design is user-centred design. It uti-
lises plain language, employing intuitive layouts, and employing
inclusive imagery, enhance the comprehensibility and accessibil-
ity of the information presented.
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WELCOME TO OUR CARDIOTHORACIC ICU
LET'S GET TO KNOW OUR BEDSIDE EQUIPMENT!

Results: In assessing the effectiveness of the poster, we will
be conducting a survey by means by of hard copy and soft
copy via QR code that will be linked to online questionnaire.
The questionnaire consists of patient/relative understanding of
the poster and how it impacts their understanding of the treat-
ment being received, in this case, the equipment used in ICU

Discussion: To conclude, in the era of healthcare digitalisa-
tion, posters are part of the conundrum to bridge the gap in
healthcare literacy especially in the Asian population. This is
an attempt to overcome the familiar paternalistic model of
healthcare that is commonplace in the Asia-Pacific region and
encourage patient engagement.

By leveraging the visual appeal, versatility, and accessibility
of posters, healthcare providers can effectively educate
patients, bridge communication gaps, and contribute to
improved health outcome.

References: 1. WHO Guidelines on Hand Hygiene in Health
Care: First Global Patient Safety Challenge Clean Care Is
Safer Care. Geneva: World Health Organization; 2009. 2,
Patient empowerment and health care. Available from: https://
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Introduction: Congenital heart disease (CHD) constitute
about 50% of all congenital abnormalities and are one of the
main cause of death in the first year of life. In live born there
are 8-14 children with CHD in 1000 newborn. Surgery for
CHD carries high risk of morbidity and mortality. Periopera-
tive period (especially when critical CHD in newborn are cor-
rected) is often accompanied by multiple organ dysfunction
syndrome (MODS) and mortality.

Methods: We conducted a retrospective research of laboratory
and clinical data of 891 pediatric patients with CHD (from
1 day to 18 years of life) treated in our clinic from 2019 to 2022.

Results: There were 637 patients operated with the use of car-
diopulmonary bypass and 254 patients treated without bypass.
Age and weight were different in groups with and without
bypass. Mortality in bypass group was 4% (26 patients) and
1.9% (5 patients) in group without bypass. Bypass use was not
a significant mortality factor (p=0.5). Bypass time was signifi-
cantly longer in the deceased group (113.5 [53.7;189] vs 64
[43.5;96]). Mortality correlated with bypass time (AUC —
0.76, optimal threshold— 149 minutes; Se% - 56%; Sp% -
93%; p=0.0006). Patients with cyanotic CHD constituted
83.9% of the deceased patients (26 from 31). Odds ratio for
cyanotic CHD is 10.2 [95%CI 3.9;26.3; p<0.0001]. Of the
deceased patients 23 (74.2%) were newborn with critical
CHD. Odds ratio of mortality for critical CHD is 13.8 [95%CI
4.27;44.9;p<0.0001]. We found statistically significant differ-
ences between deceased and surviving patients in ventilation
time (1 [1;5] vs 1 [1;3] days; p<0.01) and ICU stay (3 [1;7 vs
1 [1;4] days; p<0.01]. Weight between dead patients and sur-
vivors was significantly different: 3.5 [2.9;3.7] vs 6.8 [3.7;15]
kg. Severe comorbidity was present in 42.3% (11 patients) in
deceased patients group and in 25.5% of the survivors. Odds
ratio for severe comorbidity is 2.7 [95%CI 1.2;6.2;p<0.015].
Perioperative incidents were present in 23 (88%) patients in
deceased group and in 187 (30%) of the survivors. Odds ratio
is 15.9 [95%CI1 4.8;52;p<0.0001;NNT=-9.7].

Discussion: Overall, the data of our research can help to better
understand factors that influence postoperative course in chil-
dren after congenital heart surgery. Surgery in critical CHD is
associated with higher mortality risk. Moreover, most of the
deceased patients had cyanotic CHD and 74.2% of them had
critical CHD. Main mortality predictors were: severe comorbid-
ity, perioperative incidents. Bypass time, ischemic time and cya-
notic CHD were statistically significant mortality predictors.
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Introduction: Pediatric patients who experience postcardiac
surgery myocardial depression and low cardiac output syn-
drome refractory to conventional medical therapy, venoarterial
extracorporeal membran oxygenation (VA ECMO) is used to
restore cieculation and maintain end-organ perfusion (1). Lev-
osimendan is an inodilatator agent known to improve cardiac
function, hemodynemic performance and survival critically ill
patients (2). The aim of our study was to evaluate the impact
of levosimendan on VA-ECMO weaning in pediatric patients
after cardiac surgery.

Methods: This retrospective study conducted in pediatric car-
diac intensive care. All patients requiring V-A ECMO form
January 2020 to December 2022 were eligible and divided into
two groups: group Levosimendan and group Control (without
Levosimendan). Patients who were given Levosimendan were
compared to patients who were not, on rates of successful V-A
ECMO weaning. And it was eveluated VIS score, lactate lev-
els, urine amount, ECMO time in two groups.

Results: 45 patients were include in this study. 17 patients in
the Levosimendan group and 28 patients in the control group.
Patients administered Levosimendan trended towards
improved weaning success, but in between two groups, the dif-
ference was not statistically significant (41% vs 35% p=0,61).
The Levosimendan group was associated with lower VIS
score, lower lactate levels, higher urine amounts. Moreover,
the Levosimendan group had longer ECMO duration.

Discussion: Levosimendan did not improve V-A ECMO
weaning success in our study after pediatric cardiac surgery.
Moreover, Levosimendan may be associated with favorable

outcomes including lower VIS and lactate levels.

References: 1.Pan KC, Shankar S, Millar J, et al. Role of Lev-
osimendan in weaning children requiring vent-arterial extra-
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European Journal of Cardio-thoracic Surgery (2020;1-7).
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Introduction: Hypophosphatemia is common in ICU patients
especially undergoing cardiac surgery with extracorporeal circu-
lation (1). Phosphate disturbance has been reported to be associ-
ated with increased morbidity and mortality in critically ill
patients such as respiratory failure, increase the duration of stay
on mechanical ventilation, and increased PICU length of stay
(2). In our study, it was eveluated pre and postoperatively phos-
phorus levels for establish association of phosphate levels with
ssurgical outcome of pediatric patients with cardiac disease.

Methods: We prospectively measured Phosphorus levels
(preoperative, at the pediatric intensive care unit arrival, and at
24) in 85 children undergoing cardiac surgery.Patients were
divided in two groups according to immediate postoperative
Phosphate levels; those with hypophosphatemia (<3,7) and
other group with normal Phosphate levels (3,7-6,5) Aortic
cross clamp time (ACC time), cardiopulmonary bypass time
(CPB time), inotropic score, duration of ventilation, PICU stay
and mortality were recorded.

Results: ACC,CPB times and inotropic score were higher in
hypophosphatemia group than normal phosphate group
(respectively, p=0,02, p=0,03, p=0,01) . However, duration of
ventilation and ICU stay were longer in hypophosphatemia
group than normal phosphate group (respectively, p=0,002,
p=0,001). No significant difference of post operative mortality
was found in both groups (p=0,07).

Discussion: Hypophosphatemia was common after pediatric
cardiac surgery. However, hypophosphatemia may ocur in
postoperative period especially, intraoperative management
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and is associated with significant respiratory and cardiac mor-
bidity. So, serum Phosphorus levels should be routinely mea-
sured after cardiac surgery and appropriate therapy may be
started.

References: 1.Geerse DA, Bindels AJ, Kuiper MA, et al.
Treatment of hyphosphatemia in the intensive care unit: a
review. Crit Care 2010;14:147.

2. H. Schiffl, S.M. Lang. Severe acute hypophosphatemia dur-
ing renal replacement therapy adversely affects outcome of
critically ill patients with acute kidney injury. Int. Urol. Neph-
rol. 2013;45 (1):191-197.

Keywords:

Topic: 17 - COVID-19 Management
EP.68

The long-term residual effects of COVID-associated
coagulopathy

EKATERINA Baryshnikova*, MARTINA Anguissola, SARA
Pugliese, MARCO Ranucci

IRCCS Policlinico San Donato, San Donato Milanese, ITALY

Introduction: During the acute phase of COVID-19, many
patients experience a complex coagulopathy characterized by
a procoagulant pattern. Recognized patterns of COVID-associ-
ated coagulopathy are increased thrombin generation, throm-
bocytosis in the early phases and thrombocytopenia in late
severe conditions, blunted fibrinolysis, high levels of fibrino-
gen, and D-dimer. This complex pattern clearly shows a
dynamic behavior. Whether this pattern resists and leaves a
long-term signature in the hemostatic system after the closure
of the acute phase of the disease is still not well defined.

The present study aims to investigate the hemostatic pattern
of COVID-19 patients at a long-term follow-up and to assess
the association between patterns of the acute phase, persistence
of clinical symptoms, and hemostatic system profile.

Methods: This is a prospective cohort study on 102 patients
hospitalized in our Institution during the acute phase and then
called for an in-presence follow-up visit after 3 to 18 months.
Standard coagulation and viscoelastic tests were performed,
along with an assessment of persistent symptoms and a record-
ing of acute phase details.

Viscoelastic tests were performed by ClotPro, a novel CE-
marked semi-automatic in vitro point-of-care device. In partic-
ular, the TPA test, studying the susceptibility to fibrinolysis
was included.

A procoagulant state was adjudicated in the presence of
fibrinogen > 400 mg/dL, D-dimer > 500 ng/mL, platelet count

> 450,000 cells/pLL, nadir antithrombin (AT) activity < 70%,
or a maxim clot lysis at viscoelastic test < 2%.

Results: During the acute phase, a procoagulant pattern was
identified in 99 (97.1%) of the patients.

After discharge from the hospital, a procoagulant state was
still present at follow-up in 38 (37.3%), presenting one or
more of the following: fibrinogen levels > 400 mg/dL in 7
(6.9%) patients; D-Dimer > 500 ng/mL in 28 (27.4%) patients;
platelet count > 450,000 cells/LL in 17 (15.8%) patients, AT
activity < 70% in 4 (3.9%) patients, and ClotPro EXtest ML
< 2% in 7 (6.9%) patients.

A procoagulant state was still present in 75% of the patients
at 3 months follow-up, 50% at 6 months, and 30% at 12-18
months. Factors associated with the persistence of a pro-coag-
ulant state were age, the severity of the acute phase, and the
persistence of symptoms. Patients with major physical symp-
toms (MPS) carry a pro-coagulant state relative risk of 2.8
(95% confidence interval 1.17-6.7, P=0.019).

Discussion: The main results of our study are (i) persistent
hemostatic changes are detectable in 37% of patients hospital-
ized for COVID-19 at a median follow-up of 17 months; (ii)
the main pattern is suggestive of an ongoing fibrinolytic pro-
cess, and (iii) patients with residual major physical (especially
persistent dyspnea) and neuropsychological symptoms have
significantly lower levels of fibrinolysis.

In conclusion, the hemostatic system continues to react to
the residual effects of COVID-19 in a considerable amount of
patients even after several months from the acute phase.
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Introduction: Due to high risk intensive care unit (ICU) read-
mission and extremely high mortality in COVID positive
patients undergoing cardiac surgery, it was recommended car-
diac surgeries in the asymptomatic COVID 19 positive popula-
tion to be postponed unless deemed emergent. The aim of our
study was to evaluate the outcomes of treatment of patients
admitted for cardiac surgery that acquired COVID infection
during hospital stay.

Methods: This was a single centre, retrospective observa-
tional study conducted over a one-year period (2021) at a
referral, high-volume cardiac surgery center. 2021 year. This
study included all patients with a confirmed perioperative
(7 days preoperative up to 7 days postoperative) diagnosis of
COVID-19 infection. Patients were underwent cardiac surgery
(coronary artery bypass grafting (CABG) and cardiac valve
repair or replacement surgery), percutaneous coronary inter-
vention (PCI) or procedure was postponed. COVID- 19 infec-
tion was defined as a positive laboratory diagnosis. Data from
patient medical records collected contemporaneously were
reviewed and analysed, supplemented by telephone call inter-
views after discharge. All statistical analyses were performed
using IBM SPSS Statistics 19.0 statistical software (IBM
Armonk, New York, NY, US).

Results: This study included 108 patients (64 men). The mean
age of patients was 67 = 9 years at the group of survived and
66 + 10 years at group of died patients. Clinical characteristics
of patients admitted for cardiac surgery that acquired COVID
infection during hospitalization is shown at table 1. There
were no difference between two groups of patients, survived
vs died, in type of treatment, including the use of CABG, valve
surgery, combined and endovascular treatment (table 2) No
treatment of coronary artery or valve disease found to be as
the independent predictor for postoperative mortality (table 2
and table 3).

Discussion: In some our patient, decision was made to move
forward with cardiac surgery or PCI despite positive COVID
testing after an extensive risk and benefit analysis and multi-
disciplinary approach. In our study, no treatment of coronary
artery or valve disease was independent predictor of mortality.

Table 1. Clnical characteristics of patients admitted for cardiac suwgery that
acquired COVID infection during hospitalzation

Vstabla Sunived n=99 Diedn=9 Prahie

Table 2. Type of reatment i patients admited for cardiac sugery that
acquired COVID ifection ding hospital stay
Sunived =99 Diedn=9 Prale

Variable

NPT
719 s6t10 CABG 0 (%) 25052 sy 0
oane
60 (60.1) 4(44.9)
§ Vabe sugery 209 way  smy
4646.4) 1078 0O -
Srr sen 010 Combined sugery n(%) 661) a1y
Bavy sy 038 Endovasculr weament 009 | $(50) 1y MM
L Notreatment n (%) 31(G13) 6(66.7) L)
0289

64(64.6) 4845

26263) 101y ‘CABG - Coronary anery bypass grafing

2629 3@y 087

100 ey 07
can M Table 3. Usivariate and mtivariable logisti regresson analyses to identify predictrs of mortlity
701 o
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Notreatment 4387(1030-18694)  0.046 SI7(1161-22584] 0031
Combined surgery  1917[0205-17948] 0569 -

Heart failure 0914[0215-3882] 0903

CRP level 1.003 0996 -1010) 0353

CI- Confidence iterval; HR — Hazard ratio; CRP — C reactive protein

Cardiovascular surgery and PCI can safely be performed with
acceptable mortality rates during the COVID-19 pandemic.
The decision to operate should be discussed between a patient,
anaesthesiologist, cardiologist and surgeons
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Introduction: In Europe, more than 5.7 million operations are
performed each year on patients with cardiovascular diseases,
most commonly coronary artery disease (CAD). CAD can
affect the epicardial vessels but also the microvasculature.
Yet, pre-operative risk evaluations focus on the presence of
macrovascular disease, often overlooking microvascular dis-
ease. A potential trigger for adverse perioperative cardiac
events is hyperoxia as it is a known vasoconstrictor. During
general anaesthesia, high fractions of inspired oxygen are com-
mon although recent studies are showing that it can lead to
poor perioperative and postoperative outcomes, albeit with
mixed results. This study aimed to investigate the influence of
oxygen on cardiac function in awake CAD patients and the
potential impact of underlying macrovascular and microvascu-
lar disease.
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2 Chamber

4 Chamber

Figure | shows cardiovascular magnetic resonance images in a 2-
chamber and 4-chamber view at end-diastole and end-systole. The
long-axis shortening technique calculates shortening of the ventricle

(mitral valve to apex) across the cardiac cycle

Methods: Twenty spontaneously breathing CAD patients (654
9 years, 90% male) and 15 healthy controls (56 &+ 5 years, 73%
male) were prospectively enrolled to undergo a cardiac magnetic
resonance exam. CAD patients were included if they had at least
one obstructive epicardial lesion (diameter stenosis >50%) and
were scheduled for a percutaneous coronary intervention to be
performed after the cardiac magnetic resonance exam. During
the imaging exam, biplanar functional images were acquired first
when participants breathed room air (normoxia), and a second
time five minutes after breathing in supplemental oxygen at 10L/
min (hyperoxia) through a facemask. Left ventricular function
was measured using a long axis shortening technique (Figure 1),
also known as rapid strain, and was compared between gas lev-
els. Additionally in the patient group, diffuse fibrosis was quanti-
fied by extracellular volume tissue characterization techniques
after administration of a gadolinium contrast. In the patients’
subsequent catheterization exam, fractional flow reserve (FFR)
as a haemodynamic measure of macrovascular disease and the
index of microcirculatory resistance (IMR) as a measure of
microvascular disease were obtained invasively during maximal
hyperaemia induced by adenosine infusion.

Results: In both cohorts, the left ventricular function wors-
ened significantly under hyperoxia (controls: -18.7£2.1% at
normoxia, -17.6+£2.0% at hyperoxia, p=0.01; patients: -16.9+
2.1 at normoxia, -14.7£2.5% at hyperoxia, p<0.01). The drop
in systolic function was significantly larger in CAD patients
than controls (p=0.04). However, in CAD patients the degree
of hyperoxia induced systolic dysfunction was worse in
patients with a greater burden of microvascular disease,
assessed by the invasively measured IMR (r=0.56, p=0.01)
and with more diffuse myocardial fibrosis measured by cardio-
vascular magnetic resonance (r=0.46, p=0.04). No significant
correlation was observed in comparison to the degree of mac-
rovascular disease measured by FFR (r=-0.25, p=0.29).

Discussion: Interim findings demonstrate that in both awake
CAD npatients and age-related healthy controls, supplemental

oxygen has a detrimental effect on left ventricular systolic func-
tion. Our results show that the extent of systolic deterioration in
CAD patients was dependent on the severity of the microvascu-
lar dysfunction and diffuse tissue abnormalities. Knowledge of
the presence of microvascular disease may play a role in appro-
priate perioperative oxygen titration management.
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Introduction: Uncontrolled Donation after Cardiac Death
(uDCD) is a donation path following cardiac arrest (CA) with-
out further indications for resuscitation efforts . This represents
a unique opportunity for organ procurement since incidence of
brain death is decreasing. Despite its potential, this procedure
is limited nowadays due to its logistic and relational complex-
ity and the concern regarding organs’ function after long warm
ischemia time (WIT)., We developed a local decision protocol
to assign patients with CA to three possible different path-
ways:1) Extracorporeal Cardio-Pulmonary Resuscitation (E-
CPR), 2) normothermic regional perfusion (NRP), 3) standard
Advanced Life Support (ALS) (Figure 1). Here we present the
first two cases of uDCD happened in Legnano, Milan, Italy in
January 2023, after the protocol introduction.

Methods: Two patients, aged 66 and 61, reported witnessed
out-of-hospital cardiac arrests (OHCA) but no bystander Car-
dio-Pulmonary Resuscitation (CPR) was performed. The
Emergency Medical System (EMS) started ALS procedures
with mechanical CPR (mech-CPR) during transport to the hos-
pital; according to the protocol both patients were deemed
ineligible for E-CPR due to the long no flow time. When resus-
citation efforts were no longer indicated, clinical conditions,
prognosis and all the care performed were reported to the clos-
est relatives.

The Italian Transplant Information System (SIT) for Living
Will was consulted but no records were found. After that, they
were informed about the possibility of organ donation through
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Figure 1. TRIAGE ALGORYTHM FOR CA PATIENTS

1. POSSIBLE PATHWAYS IN CASE OF REFRACTORY CARDIAC ARREST (after 3 rhythm analysis)
From the top to the bottom, the absence of one criterion excludes the patient from the pathway on the left column and
determines the irreversible switch to the pathway on the right.
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uDCD protocol and they declared no opposition. Before inter-
ruption of mech-CPR small sheath introducers were placed in
femoral vessels and full dose heparin was given. According to
the Italian law 20 minutes of isoelectric EKG was recorded.
After cardiac death declaration, cannulation procedure was
performed. Aortic occlusion balloon was inflated to exclude
upper circulation and NRP started to recondition abdominal
organs.

Results: The process of organ retrieval began after 6 and
6.5 hours of NRP, respectively. Figure 2 presents the timeline
of the two cases: patients’ WIT were 147 and 164 minutes.
Overcoming the WIT limits illustrated in the protocol, in these
two uDCD cases, the livers were successfully transplanted in
both cases, while kidneys in one of them.

Discussion: Despite the difficulties, this simple protocol per-
mits managing and triaging patients undergoing refractory CA
in three different pathways (ECPR, uDCD, ALS), depending
on CA timing and patient features. Long WIT, known diffi-
culty in uDCD, did not prevent the successful transplanted
organs outcome. These results suggest the need for further
research about organ WIT, in order to potentially increase
organs availability through DCD path.
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Introduction: Bland White Garland Syndrome is a rare dis-
ease characterised by an anomalous origin of the left coronary
artery from the pulmonary trunk (ALCAPA) (1). It affects 1 in
300,000 live births (2). Onset of symptoms is usually observed
in the neonatal period, however, cases of asymptomatic adult
patients have also been reported (1).

Methods: A 29 year old female was brought in by ambulance
to the emergency department following an out of hospital car-
diac arrest (OOHCA). She had a witnessed collapse in the
community with immediate bystander CPR. Upon arrival of
the paramedics, she was in ventricular fibrillation and, after
receiving one shock, return of spontaneous circulation
(ROSC) was achieved. She had a background of DiGeorge
syndrome, mosaic trisomy 14, Pierre Robin sequence, recur-
rent aspiration pneumonias and was noted to have had a previ-
ous cardiac arrest on induction of anaesthesia as a child. On
arrival to the emergency department, her Glasgow Coma Scale
was 3 and she was subsequently intubated. CT-pulmonary
angiogram and CT-brain demonstrated no abnormalities. She
was admitted to ICU and commenced on intravenous antibiot-
ics for pneumonia. Following an uncomplicated course in
ICU, she was extubated on day 2. An ECHO performed during
her admission demonstrated moderate dilation of her left ven-
tricle (LV) and moderate dysfunction of her LV with an ejec-
tion fraction of 35-40%.

Results: She was transferred to the Mater hospital where a
cardiac MRI showed signs of subendocardial infarction involv-
ing the high and low anterolateral segments extending through
greater than 50% of the myocardial wall. A subsequent CT car-
diac angiogram diagnosed anomalous left coronary artery from
the pulmonary artery with collateral supply to this artery from
the right coronary and from the hypertrophied bronchial artery.
She had a pacemaker inserted and subsequently underwent
reimplantation to establish a dual coronary system.

Discussion: ALCAPA syndrome is a rare cause of cardiac
arrest. Although typically diagnosed in early childhood, there
are case reports of ALCAPA syndrome presenting with cardiac
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arrest in previously well adult patients. The development of
inter-coronary collateral vessels from the right coronary artery
can allow survival into adulthood without symptoms develop-
ing (3). In those who are diagnosed in adulthood, mitral regur-
gitation is often the first symptom, however, as in this case, it
can often present with an unexplained cardiac arrest (3).
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Implementation of national Patient Blood Management rec-
ommendations is associated with a reduction in allogeneic
blood transfusion — a single-centre, before-and-after, retro-
spective study of 1174 patients
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MIHAI Perescu', SERBAN Bubenek ', DANIELA
Filipescu '~
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ROMANIA

Introduction: Despite the existence of obstacles to its suc-
cessful adoption, the integration of Patient Blood Management
(PBM) in cardiac surgery has proven to be effective in

Matched Matched

Variable Before After P= before after P=
PRBC transfusion
N patients (%) 369 (52%) 266 (57.3%) | 0.072 79 (50.3%) 78 (44.9%) 0334
Perioperative PRBC
transfusion (units, 1(0-2) 1(0-3) 0.009 1(0-2) 0(0-1) 0424
medians and IQR)
Perioperative PRBC
transfusion (units, 1.39 (2.26) 2.04 (3.88) <0.001 094 (1.32 0.89 (1.32) 0.705
means and SD)
Perioperative FFP
0 0 [ 0
transfusion (units, 0348 0.04
medians and IQR) ©2) 0-2) (0-0) (0-0)
Perioperative FFP 07
transfusion (units, 1.02 (2.34) 183(527) | <0.001 = 0.38 (1.05) 0.04
X (1.73)
means and SD)
PLT transfusion 65 10 6
N patients (%) (9.3%) 40®6%) . (6.3%) (3.5%) 0239

diminishing the need for blood transfusions and the accompa-
nying complications, while simultaneously enhancing patient
outcomes.

Methods: The primary objective of this study was to deter-
mine the impact of the Romanian national PBM recommenda-
tions on the usage of allogeneic blood products in cardiac
surgery (1).

We conducted a retrospective, single-center study as part of
the Romanian national pilot program for PBM. The study took
place in a tertiary cardiovascular surgery center and involved
patients from two distinct time periods: before and after the
implementation of the national recommendations. Using
coarsened exact matching, from a total of 1174 patients,
we identified and matched 157 patients from the pre-imple-
mentation group with 169 patients from the post-implemen-
tation group, using age, sex, hospital length of stay (LOS),
ICU LOS, the type of surgery, surgery time, pre-operative
anaemia, pre-operative Hb, the use of ROTEM and cell-
saver as co-variates.

The data were recorded according to the directives of the
Order of the Minister of Health no. 1251 of 2018 and their sta-
tistical processing for publication was approved by the institu-
tional ethics and study approval committee.

Results: Although there was a trend towards a lower propor-
tion of patients requiring packed red blood cells (PRBC) trans-
fusion in the ’after’ group (44.9% vs. 50.3%), it was not
statistically significant. Similarly, there was no significant dif-
ference between the groups in terms of peri-operative PRBC
units transfused (1 vs O units per patient, p =0.424). The find-
ings reveal that in the ’after’ group, there was a decrease in
median Hb levels compared to the “before” group, both imme-
diately after surgery - 10.1 g/dl (IQR 9.1-11.1) vs. 9.4 (IQR
8.7-10.1) and at hospital discharge - 9.8 g/dl (IQR 9.2-10.7)
vs. 9.3 g/dl (IQR 8.5-9.9).

There was a significant difference in terms of fresh frozen
plasma (FFP) transfusion rates, with a lower percentage of
patients requiring FFP transfusion in the ’after’ group (14.2%,
vs. 22.9%, p= 0.04). This difference was also seen in the total
number of peri-operative FFP units transfused (mean transfu-
sion 0.7 units, SD 1.73 vs. 0.38 units, SD 1.05, p= 0.04) and
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intra-operative FFP transfusion (mean transfusion 0.59 units,
SD 1.31, vs. 0.23 units, SD 0.79, p= 0.003).

PLT transfusion rate was not statistically different between
the two groups, 6.3% vs. 3.5%, p=0.239.

Discussion: FFP transfusion is a common intervention in car-
diac surgery and can lead to significant morbidity, as each unit
has a cumulative detrimental effect in outcomes. Any reduction
in FFP transfusion rates is clinically relevant, as it can lead to
improved patient outcomes and reduced healthcare costs.

Implementing national PBM recommendations was associ-
ated with a reduction in FFP transfusion.

References: 1. Filipescu D, Banateanu R, Beuran M, Burcos
T, Corneci D, Cristian D, et al. Perioperative Patient Blood
Man-agement Programme. Multidisciplinary recommenda-
tions from the Patient Blood Management Initiative Group.
Rom J Anaesth Intensive Care. 2017 Oct;24(2):139—-57.
Keywords: 11
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