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RESUMO

Melo EG. Correlacdo da variacdo de sédio no periodo perioperatério com complicagdes
pos-operatérias: estudo de coorte prospectivo em cirurgias cardiacas pediatricas [tese].
Botucatu. Faculdade de Medicina, Universidade Estadual Paulista; 2024.

Introdugédo: A concentragao sérica de sédio é o principal determinante da osmolaridade
plasmatica, e alteragbes em sua concentragdo durante o periodo perioperatério tém sido
associadas a um risco aumentado de complicacdes e morte. No entanto, a literatura
existente sobre este tépico, particularmente na populacao pediatrica, é limitada.

Objetivos: Este estudo teve como objetivo avaliar a variacdo do sédio sérico no periodo
intraoperatorio de criangas submetidas a cirurgia cardiaca de baixo a moderado risco, com
circulagao extracorpérea, e investigar sua relagdo com a incidéncia de complicagoes pos-
operatdrias e morte.

Métodos: Duzentos e quatorze criangas foram avaliadas. Anadlises univariadas e
multivariadas foram feitas para determinar a relacao entre a variagdo do sddio sérico
intraoperatério (maiores menos menores valores observados) e a ocorréncia de
complicagbes neurolégicas, cardiacas, renais e pulmonares pds-operatérias e morte.
Outras variaveis perioperatodrias também foram incluidas nas comparacgodes.

Resultados: Oitenta e quatro criangas (38,9%) apresentaram pelo menos uma das
complicagdes pds-operatdrias investigadas. Esses pacientes apresentaram uma variacao
mediana de sodio sérico intraoperatério maior do que aqueles que nédo apresentaram
nenhuma complicagdo [15 mmol/L (quartis 10,2-20,0) vs. 8 mmol/L (quartis 5,0-12,0), p <
0,001] ou morreram [10 mmol/L (quartis 6,0-15,0) vs. 24 mmol/L (quartis 20,0-26,5), p <
0,001]. Na analise multivariada final, a variagdo de sddio intraoperatdrio foi um preditor
independente de complicacdes pds-operatdrias, com uma razdo de chances de 1,13 (IC
95% 1,06-1,19), juntamente com o comprimento do bypass cardiopulmonar, pico de
lactato arterial intraoperatério e peso corporal.

Conclusdo: Os achados revelaram que a variacdo de soédio durante o periodo
perioperatdrio estd positivamente associada a um risco aumentado de morbidade e
mortalidade em cirurgia cardiaca pediatrica. O pico de lactato arterial, a duragdo da
circulacao extracorpdrea e o peso corporal também mostraram capacidades preditivas,
com uma correlagdo positiva para os dois primeiros e uma correlagado negativa para o
dltimo.Introducéao

Palavras-Chave: Crianga; Procedimentos Cirurgicos Cardiovasculares; Complicagoes
Pés-Operatodrias; Hiponatremia; Hipernatremia.



ABSTRACT

Melo EG. Sodium Variation in the Perioperative Period and its Correlation with Postoperative
Complications: A Prospective Cohort Study in Pediatric Cardiac Surgeries [Ph.D. thesis].
Botucatu. Botucatu Medical School, Sdo Paulo State University ; 2024.

Background: Serum sodium concentration is the primary determinant of plasma
osmolarity, and changes in its concentration during the perioperative period have been
associated with an increased risk of complications and death. However, existing literature
on this topic, particularly on the pediatric population, is limited.

Aims: This study aimed to evaluate serum sodium variation in the intraoperative period of
children who underwent low to moderate risk heart surgery, with cardiopulmonary bypass,
and to investigate its relationship with the incidence of postoperative complications and
death.

Methods: Two hundred fourteen children were assessed. Univariate and multivariate
analyses were made to determine the relationship between intraoperative serum sodium
variation (higher minus lower observed values) and the occurrence of postoperative
neurological, cardiac, renal and pulmonary complications, and death. Other perioperative
variables were also included in the comparisons.

Results: Eighty-four children (38.9%) experienced at least one of the investigated
postoperative complications. These patients had a higher median intraoperative serum
sodium variation than those that did not had any complication [15 mmol/L (quartiles 10.2—
20.0) vs. 8 mmol/L (quartiles 5.0-12.0), p < 0.001] or died [10 mmol/L (quartiles 6.0-15.0)
vs. 24 mmol/L (quartiles 20.0-26.5), p < 0.001]. In the final multivariate analysis,
intraoperative sodium variation was an independent predictor of postoperative
complications, with an odds ratio of 1.13 (95% IC 1.06-1.19), alongside with length of
cardiopulmonary bypass, intraoperative peak arterial lactate and body weight.

Conclusion: The findings revealed that sodium variation during the perioperative period is
positively associated with an increased risk of morbidity and mortality in pediatric cardiac
surgery. Peak arterial lactate, length of cardiopulmonary bypass and body weight also
showed predictive capabilities, with a positive correlation for the first two and a negative
correlation for the latter.

Keywords: Keywords: Pediatrics; Cardiovascular Surgical Procedures; Postoperative
Complications; Hyponatremia; Hypernatremia
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Introduction

Cardiac surgery is performed to treat congenital heart defects, which affect
approximately 8 in every 1,000 live births. It may also aim to alleviate symptoms and
prolong life, when a cure is not possible.’ Over the past decades, this specialty has
witnessed remarkable advancements, evolving rapidly from the first successful
ligation of a patent ductus arteriosus to highly complex procedures. Despite the
growing complexity in this field, the development of new concepts, increased
surgical-anesthetic knowledge and comprehension, better treatments, novel
monitors and more therapeutic options have led to a significant decrease in

perioperative morbimortality, even though complication rates remain substantial.
3

Under normal circumstances, the human body can maintain plasma sodium
levels within the normal range. Numerous critical conditions can compromise the
body’s ability to maintain normal plasma sodium levels, either by interfering with
free water access, by introducing large amounts of hipo or hypertonic solutions in
the vascular system or by impairing renal concentration and dilution capabilities.*
Cardiac surgery, especially with cardiopulmonary bypass (CPB), can affect allthese
conditions and lead to sudden modifications in the serum sodium concentration.
When this ion deviates from the normal range, the body cells are subjected to
harmful osmotic stress, which can result in either influx or efflux of water.®

This study aimed to evaluate the serum sodium variation during the
intraoperative period of children undergoing cardiac surgery with CPB and to
investigate its relationship with the compound occurrence of cardiovascular,
respiratory, renal and neurological complications, and/or death in the postoperative
period.

Materials and Methods

We performed a prospective observational study of pediatric patients who
underwent surgery for the correction or palliation of congenital heart defects from
November 2022 to April 2024 at Rio Grande Hospital, in Natal, Rio Grande do Norte,
Brazil. We included patients aged 0 to 17 years and 11 months who underwent
cardiac surgeries with CPB. The investigated procedures had a Risk Adjustment for
Congenital Heart Surgery (RACHS-1)® scores of 1 to 4, and we did not include
children with a prior diagnosis of epilepsy, brain ischemia, intracranial bleeding,
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previous pacemaker use, arrhythmias and chronic renal failure as well as those that
refused to participate or presented a RACHS-1 score above 4. If by any reason, the
participant or the legal guardian decided not to remain in the study, the patient
would be excluded from the analysis. Patients who required long-lasting low flow
(more than 5 minutes below the lower limit adjusted for age, weight and
temperature) or deep hypothermia with total circulatory arrest during CPB due to
surgical reasons were also excluded from the final analysis.

Following the approval of the Ethics and Medical Research Committee
(number 5.756.717 from the Research and Teaching Institute Alberto Santos
Dumont), informed consent was obtained from the guardians of the participating
children. Older children were also asked to assent in participating. Data on the
participants’ demographic, clinical, surgical, and laboratory aspects were collected
using a standardized Google Forms questionnaire.

The preoperative patient data included sex, age, prematurity, weight, RACHS-
1 score, presence of cyanosis, pulmonary hypertension, congestive heart failure,
and the nature of the procedure (elective or emergency).

The obtained intraoperative data included information on the anesthetic-
surgical procedure, type of anesthesia (general or general with subarachnoid block),
the surgery performed, and the duration of both the surgery and anesthesia. Data
on blood component administration (packed red blood cell, fresh frozen plasma,
cryoprecipitate, and/or platelets), CPB, and aortic cross-clamp time were recorded.
Arterial lactate levels were also recorded during surgery.

Circuitfilling and priming were performed primarily with normal saline, and all
inotropes and vasoactive drugs were also diluted in normal saline, apart from
noradrenaline and levosimedan, which were diluted in 5% dextrose.

All patients received general anesthesia with sevoflurane, fentanyl,
remifentanil, ketamine and/or rocuronium at the discretion of the attending
anesthesiologist. The preferred crystalloid in the intraoperative period was lactated
Ringer’s solution, which was maintained in a continuous basal infusion of 4 ml/kg
forthe first 10 kg of body weight, with additional 2 ml/kg for the second 10 kg of body
weight (10 - 20 kg) and 1 mU/kg for the remaining weight above 20 kg. When
necessary, by discretion of the surgical team, additional boluses of lactated Ringer’s
solution were employed as well as human albumin and blood products for
hematocrit control and bleeding disorders. All anesthetic medications, antibiotics
and corticoids were diluted in normal saline. Glucose was administered via 25%
dextrose solution (300 mg/kg) when necessary to correct hypoglycemia (< 70
mg/dL). Single doses or continuous infusion of insulin, also diluted with normal
saline, were used to control hyperglycemia with a target value below 180 mg/dL.
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When necessary, furosemide and dextrose-insulin solution (1 unit of insulin for each
5 g of glucose) was employed for controlling hyperkalemia. Potassium chloride and
calcium chloride were used to treat hypokalemia and hypocalcemia, respectively,
when required.

Concerning the CPB management, the blood flow was adjusted following
institutional protocols according to age and weight. A preset prime volume was
used in each circuit type, as follows: newborn (children weighing up to 2.5 kg), 180
ml; infant (children weighing 2.5 to 12 kg), 350 ml; pediatric (children weighing 12 to
35 kg), 600 ml; and adult (children weighing more than 35 kg), 800 ml. Additional
amounts of normal saline solution and 20% human albumin were used after the
onset of CPB to maintain the minimum safety levels of the cardiotomy reservoir.
Fresh frozen plasma in a dose of 20 ml/kg was added to the maintenance fluid of
patients with abnormal clotting tests. The target hematocrit during the CPB was
approximately 25% in previously non-cyanotic patients and 30% in patients with
cyanotic heart disease and previous polycythemia. Packed red blood cells were
used whenever needed. In cases of low urine output (less than 1 ml/kg/h), doses of
20 to 50 ml of 20% mannitol were used near the end of the CPB. The cardioplegia
solution wused was the Custodiol®-HTK solution (histidine-tryptophan-
ketoglutarate), which has a low sodium concentration’.

All patients underwent arterial catheterization for blood pressure
measurement and laboratory sample collection. Blood samples were collected
after arterial catheterization, during the intraoperative period, and after admission
to the intensive care unit (ICU). The sodium levels were measured intraoperatively
through serial blood gas analyses using an automatic blood gas analyzer (ABL 700
Radiometer Medical, Copenhagen). Serum sodium variation was defined as the
difference between the highest and lowest values during the intraoperative period.
Hyponatremia was defined as any measurement of a serum sodium concentration
below 135 mmol/L and hypernatremia as concentrations above 145 mmol/L.
Arterial lactate levels were also measured by the same automatic blood gas
analyzer.

The postoperative data included the ICU and hospital length of stay, survival
status and recorded complications, which were categorized as follows:

- Neurological complications: coma (persistent decrease in consciousness without
sedation for at least 48 hours), seizures (documented seizure episodes with or
without medication for control), neurological deficits (cognitive, sensory, or motor
deficits lasting more than 72 hours), and stroke;

- Renal complications: acute kidney injury (creatinine elevation = 1.5 times the
baseline level) and/or dialysis;
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- Cardiac complications: arrhythmias, complete atrioventricular block, cardiac
tamponade, prolonged use of vasoactive drugs (infusion rates of > 15 mcg/kg/min
of dopamine or any continuous infusion of noradrenaline and/or adrenaline for more
than 24 hours), prolonged use of inotropic drugs (infusion rates of up to 15
mcg/kg/min of dopamine or any continuous infusion of dobutamine or milrinone for
more than 24 hours), low cardiac output, and systemic hypertension requiring
sodium nitroprusside for more than 24 hours;

- Pulmonary complications: pulmonary embolism, pulmonary edema, mechanical
ventilation for more than 24 hours in the postoperative period, and acute respiratory
distress syndrome.

Postoperative complications were assessed based on the event descriptions
and medical progress in the ICU or ward.

The primary outcome was the compound occurrence of any of the described
complications. Secondary outcomes were mortality rate and the investigation of
hypo and hypernatremia in the intraoperative period and other potential risk factors
for the primary outcome. All patients were followed until hospital discharge or
death.

The sample size was calculated with an estimated postoperative complication
rate of approximately 30% in the pediatric population undergoing low and moderate
complexity cardiac surgeries based on the RACHS-1 classification (classes 1-4). To
perform binary logistic regression with at least ten outcomes and to account for
potential overfitting, 200 individuals were estimated as the minimum necessary
sample size. The categorical variables were expressed as absolute and relative
frequencies. Since all the continuous and discrete variables that were assessed did
not approximate normal distribution in the histogram analysis and Shapiro-Wilk
test, the medians and interquartile ranges were used to express central tendency
and dispersion.

The primary analysis was conducted using a generalized linear model for
binary response (complications occurrence) with results expressed as odds ratios
with 95% confidence intervals for each one-point increase in the predictor
variables. The covariates for the logistic regression model were selected based on
the univariate analysis comparing the preoperative and intraoperative factors
between patients who evolved with complications and those who did not. The chi-
square test, Fisher’s exact test, and Mann-Whitney test were used for these
analyses, and variables with p-values < 0.20 were included in the model to mitigate
type Il error. A p-value < 0.05 was considered statistically significant in the binary
logistic regression results. The comparisons between different complications were
not performed due to the very low occurrence rates when evaluated individually.



16

Results

Two hundred twenty one patients underwent cardiac surgery in the study
timeframe, and 7 were not included. Therefore, 214 patients were included in the
final analysis (Figure 1).

The median age at surgery was 12 months and the median weight was 8,600
grams, and most of the procedures were elective and performed in full-term infants.
The median duration of CPB, and aortic clamping were less than one hour and in
most cases blood transfusion was not required in the operating room. The total
postoperative complication rate was 38.8%, totaling 83 out of 214 surgeries, with a
mortality rate of 6.0%, as seen in Table 1.

As showninTable 2, the serum sodium values ranged from a minimum median
of 132 to a maximum median of 142 mmol/L, and hyponatremia were a common
event, but not hypernatremia. The median serum sodium variation of the entire
sample was 10.5 mmol/L, which is higher than the expected normal serum sodium
range of 135 to 145 mmol/L.

Table 3 demonstrates that children who evolved with postoperative
complications had lower weight, as well as higher duration of CPB and higher levels
of peak arterial lactate and serum sodium variation during surgery than those
patients who had an event-free postoperative period.

Figures 2 and 3 display the distribution of serum sodium concentrations in
patients who presented with postoperative complications or death, respectively,
versus those who did not. Both comparisons exhibited statistically significant
differences between the groups with higher variation in those patients who evolved
morbidly.

Concerning the main objective, Table 4 shows the adjusted multivariate
analysis of the included variables that were associated with a worst outcome in the
univariate analysis of Table 3. Intraoperative serum sodium variation presented a
positive and significant odds ratio for predicting postoperative complications. For
each one-pointincrease in this value, there was a 12.5% increase in the odds for the
investigated events that was independent from the other covariablesincludedinthe
model. As expected, peak arterial lactate and length of CPB also presented a
positive correlation and weight a negative correlation with the odds of occurrence
of the compound primary outcome.
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Discussion

In our prospective cohort study on pediatric cardiac surgery with CPB, we
found a positive correlation between the variation of serum sodium concentration
during the intraoperative period and the occurrence of postoperative complications
and death. There was also a high rate of hyponatremia during surgery.

Sodium homeostasis is tightly regulated by the neuroendocrine and renal
systems but is also influenced by multiple interventions and therapies, to which
children with congenital and acquired heart disease are exposed during the
perioperative period. Various causes, wherein some are iatrogenic, include the
administration of hypo- or hyperosmolar fluids, sodium-containing medications
(particularly sodium bicarbonate), the use of diuretics and other pharmacological
agents, and the use of exogenous vasopressin. These factors can suddenly affect
this ion concentration in such a fast manner that far exceed the body’s capability of
regulation.®

Kronborg et al. retrospectively assessed the plasma sodium concentration
and variation in the perioperative period of 230 children who underwent cardiac
surgery with CPB and found that those patients who had a decline above 11 mmol/L
of plasma sodium had almost doubled the length of stay in the ICU compared to
those with a decline below 8 mmol/L. The same association was not observed when
the children had an up variation in the sodium values.® Unlike our study, their
population had moderate to severe RACHS-1 classification and the primary
outcome was the occurrence of dysnatremias and their causes.

Topjian et al., in a retrospective observational study, investigated the
occurrence of dysnatremias and plasma sodium fluctuation in 308 children who
were admitted to the ICU with external ventricular drainage due to neurological
conditions. The authors found that larger fluctuations in sodium over the first 14
days were associated with increased mortality. Even though they did not observed
differences in survival rates by severity of hyponatremia, non-survivors had a higher
maximum daily sodium fluctuation than survivors (9 mmol/L versus 1 mmol/L,
p<0.001) and a higher sodium fluctuation during the external ventricular drain
management (15 mmol/L versus 5 mmol/L, p<0.001). Even after controlling for a
priori covariates and potential confounders (indication for external ventricular
drainage, history of epilepsy, use of 3% saline solution and total parenteral
nutrition), those fluctuations were associated with increased in-hospital mortality.®
Their study group was different from ours, but their results were similar to ours,
indicating the importance of sodium variation and that dysnatremias may not be the
sole concern in the perioperative period of critically ill children.
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The majority of the studies concerning serum sodium evaluation do not
consider its variations, but rather the occurrence of hypo or hypernatremia and their
correlation with postoperative complications.’'* Electrolyte disturbances in this
scenario reflect, to some extent, the perioperative fluid management strategy,
which also involves the choice of solutions used to dilute medications, and the
evolution of children with congenital and acquired heart disease, marked by
significant variations in blood volume, body temperature, plasma composition, and
tissue blood flow.5

Most studies have reported high occurrences of dysnatremia in the intra and
postoperative periods due to innumerous reasons, such as the cumulative
administration of crystalloids and colloids, bicarbonate, vasopressin, blood
products, diuretics, and even cardioplegic solutions with low sodium
concentration, like the Custodiol-HTK solution that was used in our sample.>®",
Hyponatremia may be associated with increased ICU stay, the need for renal
replacement therapies,”” and prolonged use of inotropes and vasopressors.'
Hypernatremia is associated with blood products administration’ and worse signs
of brain injury in the electroencephalogram and magnetic resonance images after
pediatric heart surgeries.’ Both hypo and hypernatremia are associated with higher
rates of postoperative mortality.”™

In an analysis of a multicenter database including 13 French ICUs that
collected data on daily disease severity, iatrogenic event, and nosocomial
infections (OutcomeRea™), Darmon et al. found that even mild hypernatremia and
moderate hyponatremia were independently associated with higher odds ratios for
30-days mortality in critically ill adult patients. Even though a causal relationship is
biological plausible, but not definitively proven, the authors literally state to “pay
attention to minimal serum sodium changes”."®

Our multivariate analysis showed that the peak arterial lactate and body
weight at surgery were also independent predictors of the compound primary
objective, which strengths our finding of the positive correlation between serum
sodium variation and morbimortality, since the first two mentioned covariates are
known and well established prognostic factors of postoperative complications and
death.’® ", Length of CPB was also an independent factor that positively correlated
with the odds ratio for complications in the model, probably due to the inherent
metabolic disturbances associated with it and to its correlation with more complex
and challenging surgical cases.

There are, however, some limitations in our study that must be mentioned. Our
methodology does not allow for the assessment of the causes of dysnatremia or
sodium fluctuation, and it was not possible to analyze each complication
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individually due to the low frequency of some complications. We also did not
analyze the direction of the serum sodium variation, towards hypo or
hypernatremia, and its relationship with prognosis or if one or both of these
directions would make any difference.

Conclusion

Our findings revealed that the magnitude of intraoperative serum sodium
concentration variation is associated with an increased morbimortality in pediatric
cardiac surgeries.

Final Considerations

Additional studies evaluating the mechanisms of sodium dysregulation would
help the clinicians to act and to avoid large sodium fluctuations in the perioperative
period. In clinical practice, greater attention should be given to maintain
normonatremia in children undergoing cardiac surgery. The understanding of the
factors associated with complications and mortality allows physicians to be
meticulous about the frequency of sodium level monitoring, the choice of
administered fluids, including those used for drug dilution and heart preservation,
and the extent to which patient sodium levels can safely fluctuate. By identifying
intraoperative serum sodium variation as an independent risk factor for in-hospital
complications, a deeper exploration of the physiological causes and
pathophysiological impact may assist physicians in identifying at-risk patients
earlier, with the hope of reducing morbidity and mortality.
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Figures and Tables

Assessed for eligibility (n=221)

Children aged 0 to 17 years and 11
months undergoing cardiac surgery

Not included (n=7)

- Not meeting inclusion criteria (n=5)

\ 4

e RACHS-1 score >4 (n=3)
¢ Non-including preoperative

v conditions (n=2)

Included (n=214) - Refused to participate (n=2)

- Excluded (n=0)
- Included in the final analysis (n=214)

Figure 1 — Participants flowchart
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Intraoperative serum sodium variation and postoperative complications
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Figure 2 - Serum sodium variation distribution according to the occurrence of
postoperative complications. Each point in the graphic represents a single
individual with the median and quartiles expressed beside the boxplot.



Intraoperative serum sodium variation and postoperative survival status
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Table 1 - Perioperative data of 214 patients.
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Perioperative variables

Values

Age (months)?
Weight (kg)®
Sex®

Female

Male
Prematurity®
Pulmonary hyperflow®
Cyanosis®
Congestive heart failure®
Surgical risk®

RACHS-1 1

RACHS-1 2

RACHS-1 3

RACHS-1 4
Length of anesthesia (minutes)?
Length of surgery (minutes)?®
Intraoperative transfusion®
Cardiopulmonary bypass (CPB)

Length of CPB (minutes)®

Length of aortic clamping (minutes)?
Postoperative complications®
Death®
Length of ICU care (days)?®

Length of hospital stay (days)?

12[5.5/42.0]

8.60[5.20/ 15.57]

111 (51.9%)
103 (48.1%)
11 (5.1%)
145 (67.1 %)
68 (31.4%)

13 (6.0%)

35 (16.4%)

60 (28.0%)
107 (50.0%)
12 (5.6%)
140120/ 180]
100[80/131]

22 (10.3%)

50 [36 / 86]
35[22/53]
83 (38.8%)
13 (6.0%)
6[5.0/14.5]

10[8.0/18.5]

#Values expressed as median and interquartile range.

®Values expressed as absolute and relative frequencies.
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Table 2 - Median and interquartile range (mmol/l) of the intraoperative minimum and
maximum values of the serum sodium concentration and its variation and the absolute
and relative frequency of the intraoperative rates of hypo- and hypernatremia.

Variables Values
Minimum serum sodium concentration 132[129/134]
Maximum serum sodium concentration 142138/ 146]
Intraoperative serum sodium variation?® 10.5[6.0/16.0]
Intraoperative hyponatremia® 173 (80.8%)
Intraoperative hypernatremia® 23 (10.7%)

eDifference between the highest and lowest serum sodium concentration during surgery in
mmol/l

®Serum sodium concentration below 135 mmol/l in at least one measurement during
surgery

°Serum sodium concentration above 150 mmol/lin at least one measurement during
surgery
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Table 3 — Univariate comparisons of the preoperative and intraoperative variables for the
occurrence of postoperative complications.

Postoperative complications

Variables No (n=131) Yes (n=83) p value
Weight (kg)? 11.1[7.40/18.0] 5.4[3.9/8.0] <0.001
SexP? 0.392
Female 71 (64.0%) 40 (36.0%)
Male 61 (58.3%) 44 (41.7%)
Prematurity® 0.344
Yes 5 (45.5%) 6 (54.5%)
No 126 (62.1%) 77 (37.9%)
Pulmonary hyperflow® 0.710
Yes 90 (62.1%) 55 (37.9%)
No 41 (59.4%) 28 (40.6%)
Cyanosis® 0.163
Yes 37 (54.4%) 31 (45.6%)
No 94 (64.4%) 52 (35.6%)
Congestive heart failure® 0.770
Yes 9 (69.2%) 4 (30.8%)
No 122 (60.7%) 79 (39.3%)
Surgical risk® 0.321
RACHS-1 1 22 (62.9%) 13 (37.1%)
RACHS -1 2 41 (68.3%) 19 (31.7%)
RACHS-1 3 63 (58.9%) 44 (41.1%)
RACHS-1 4 5 (41.7%) 7 (58.3%)
Length of CPB (min)® 46.5[35.0/68.0] 65.0[45.0/103.0]  <0.001
Intraoperative blood transfusion® 0.254
Yes 11 (50.0%) 11 (50.0%)
No 120 (62.5%) 72 (37.5%)
Intraoperative peak arterial 23[17/32] 30[23/51] <0.001
lactate (mg/dL)?
Intraoperative serum sodium 8.0[5.0/12.0] 15.0[10.2/20.0] <0.001

variation (mmol/L)®

®Values expressed as median and interquartile range.

®Values expressed as absolute and relative frequencies.
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Table 4 — Logistic regression model for the occurrence of postoperative complications.

Variables OR 95% CI p
Constant 0.093

Weight (kg) 0.911 0.865-0.959 <0.001
Cyanosis 1.008 0.492-2.063 0.983
Length of CPB (min) 1.006 1.000-1.011 0.049
Intraoperative peak arterial lactate® 1.031 1.012-1.051 <0.001
Intraoperative serum sodium variation® 1.125 1.064-1.188 <0.001

OR, odds ratio
®Values expressed as mg/dL.

®Values expressed as mmol/dL.
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Apeéendice
APENDICE 1 - Planilha dos dados dos pacientes estudados

Disponiveis em: https://docs.google.com/spreadsheets/d/1dtPba7QulAHdON6pc-
E1t2pzré6pclOie/edit?usp=sharing&ouid=107319208089608650157 &rtpof=true&sd=true



https://docs.google.com/spreadsheets/d/1dtPba7QuIAHd0N6pc-E1t2pzr6pcJ0ie/edit?usp=sharing&ouid=107319208089608650157&rtpof=true&sd=true
https://docs.google.com/spreadsheets/d/1dtPba7QuIAHd0N6pc-E1t2pzr6pcJ0ie/edit?usp=sharing&ouid=107319208089608650157&rtpof=true&sd=true

