Acute kidney injury after a
coronary artery bypass graft
surgery

by Kun Arifi Abbas

Submission date: 03-Jun-2022 09:02PM (UTC+0800)

Submission ID: 1849765902

File name: e_kidney_injury_after_a_coronary_artery_bypass_graft_surgery.pdf (1.08M)
Word count: 3131

Character count: 16238



[Downloaded free from http://www .bjoaonline.com on Saturday, May 21, 2022, IP: 245.150.81.236]

Case Report

Acute Kidney Injury after a Coronary Artery Bypass Graft
Surgery
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Coronary artery bypass gralt (CABG) is performed on patients with blocked coronary arteries by creating a shortcut to resolve and improve
blood flow to the heart muscle. The CABG procedure can be performed using a cardiopulmonary bypass (CPB) or an off-pump artery bypass
graft technique. One complication in heart surgery is acute kidney injury (AKI) incidence. The risk factors in the incidence of AKI include
CPB, complications from surgery (e.g., bleeding and blood transfusions), type of surgery, preoperative high-osmolarity state, preoperative
serum creatinine level, age =60 years, the presence of comorbid conditions (e.g., hypertension, diabetes, and dyslipidemia), impaired left
ventricular function, hemodynamic disturbances, hy poperfusion, use of vasopressor drugs/inotropes, and preoperative hypoalbuminemia. We
reportan observation to six of our recent patients underwent CABG aged 36-69 years old. Five patients with coronary arterial diseases (CAD)
underwent CABG, and one patient with CAD and mitral regurgitation underwent CABG surgery and mitral valve replacement. All patients
had a preoperative albumin level of =3.5 g/dL. Two patients developed AKI <24 h postsurgery and three followed by the next day. Serum
creatinine monitoring was carried out daily for 7 days, where two patients showed improvement in serum creatinine, and other two had their
creatinine returned to normal. This case series found that AKT incidence after CABG was relatively high despite an excellent clinical outcome.
Further research is needed with a larger number of cases to find the risk factors for AKI for perioperative prevention.
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with patients suffering from other acute diseases and appears
in critically ill patients.”®! The incidence of AKI is higher in
heart surgery using CPB. The incidence of AKI in heart surgery
ranges from 5% to 42% and even up to 70% depending on the
type of surgery and the definition of AKLF* Postoperative AKI
can lead to prolonged stay, increased complication, increased
mortality, and treatment costs.F7%1%

INTRODUCTION

Coronary artery bypass graft (CABG) is performed on patients
with blocked coronary arteries by creating a bypass to clear
the blockage and improve blood flow to the heart muscle. This
procedure uses the patient’s autologous blood vessels (veins
or arteries) as grafts to bypass the coronary arteries that are
partially or wholly blocked due to the atherosclerotic plaque.!"!
All CABG procedures performed in our institution, the

Dr. Soetomo General Hospital, currently use the on-pump
method. In 2018, our hospital had 82 cases of CABG

Case Report
Six patients underwent CABG aged 36-69 years old

procedures.!'*] The cardiopulmonary bypass (CPB) machine
temporarily replaces the heart-lung function to provide
oxygen, eliminates carbon dioxide in the blood during the
surgical procedure, and creates a “bloodless” surgical field.**!

Acute kidney injury (AKI) is a syndrome of rapid abrupt in
kidney function within hours to days and 1s often associated

Access this article online

Quick Response Code:
Website:
www.bjoaonline.com

DOI:
10.4103/bjoa. bjoa_249 20

were observed. Five patients with coronary arterial

Address for correspondence: Dr. Kun Arifi Abbas,
Jalan Mayjend. Prof. Dr. Moestopo no - 6-8, Surabaya, Indonesia.
E-mail: kunarifi@gmail.com

Submitted: 24-Nov-2020
Accepted: 01-Mar-2021

Revised: 26-Feb-2021
Published : (9-Aug-2021

This is anopen access journal, and articles are distributed under the terms of t he Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commercially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

How to cite this article: Abbas KA, Reha_tta NM, Sembiring YE,
Adisurya G, Airlangga PS, Hamzah H, et af. Acute kidney injury after a

coronary artery bypass graft surgery. Bali ] Anaesthesiol 2021;5:204-7.

204 © 2021 Bali Journal of Anesthesiology | Published by Wolters Kluwer - Medknow -




[Downloaded free from http://www bjoaonline.com on Saturday, May 21, 2022, IP: 245.150.81.236]

Abbas, ef al. - AKI after CABG

diseases (CAD) underwent CABG only, and one patient
with CAD and mitral regurgitation underwent CABG
surgery and mitral valve replacement. The comorbidities
found in the patients were hypertension, diabetes mellitus,
dyslipidemia, and no previous history of AKL. Two patients
received diuretic therapy, and two patients received
anticoagulant therapy. The lowest ejection fraction was
51%, and the highest was 76%. Chest X-ray examination
showed no pulmonary edema, two patients presented with
cardiomegaly [Figure 1].

All patients had a preoperative albumin level of =3.5 g/dL. The
lowest preoperative hemoglobin was 9.8 g/dL, and the highest
was 16.2 g/dL. An increase in serum creatinine was found in
one patient, 1.6, with a BCR ratio of 20.6. Hypernatremia
(150 mEqg/L) was found in one patient. Blood sugar levels
were within the normal limits.

The surgery duration lasts 6—7 h [Table 1], but one patient had
an extended duration (10 h). To that particular patient, due to
heart rhythm disturbances (atrial fibrillation) during surgery,
the sternal closure is delayed until the next day.

Laboratory tests (hemoglobin, blood urea nitrogen, serum
creatinine, and blood gas analysis) were performed after

anesthesia induction, during the CPB procedure, and after
CPB. Albumin and random blood sugar test were performed
after the first cardioplegia during CPB procedures [Table 2].

There was a decrease in albumin during CPB. The average value
of albumin levels during CPB was 2.46 g/dL (2.2-2.6 g/dL).
Only one patient experienced a decrease in hemoglobin
levels <8.0 g/dL, so a 200 ml packed red cell (PRC) transfusion
was performed. Hemofiltration of 15002000 mL ultrafiltration
is performed during the surgery. Urine output during surgery
was >1 ml/kg/hour. Serum creatinine levels during the CPB
procedure tended to decrease in five patients but increased in
one patient.

Postoperative care is carried out in the intensive care unit (ICU)
with a length of stay of 3—5 days. Duration of the patients who
use the ventilator until extubation is 1-2 days. The average
length of treatment days postoperatively until discharge was
6.6 days (5-11 days). During ICU observation, five out of
six patients required vasoactive/inotropic drugs to maintain
hemodynamics.

Bleeding occurred at 60—700 ml drainage production on

the 1% day, improved on the 2" day, and stopped on the 3™
day. Replacement of blood volume loss using crystalloid,

Patient
Chest
X-ray

Patient
Chest
X-ray

Figure 1: Photo image of chest X-ray (CTR: Cardio Thorax Ratio)

Table 1: Surgery, cardiopulmonary bypass, and aortic cross-clamp duration

Patient  Diagnosis Surgery Surgery duration (min)  CPB duration (min)  Aorta cross-clamp duration (min)
1 CAD-3VD CABG 395 116 7
2 CAD-3VD CABG 365 128 67
3 CAD-2VD CABG 440 68 51
4 CAD-3VD CABG 390 129 75
5 CAD-3VD CABG 410 106 70
6 CAD-3VD+MR  CABG+mitral replacement 600 286 151

CAD: Coronary arterial disease, 2VD: Two-vessels disease, 3VD: Three-vessels disease, CABG: Coronary artery bypass graft, CPB: Cardiopulmonary

bypass, MR: Mitral regurgitation
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Table 2: Investigation resulis

Patient Sodium BUN SC BUN to SC ratio RBS Osmolarity pH pco2 BE
1 133 19 1 19 97 269 75 28 -1
2 139 1 1 11 154 280 7.48 30.6 0
3 133 8 0.8 10 74 263 7.39 377 -2
4 135 1 0.9 12.2 117 271 7.45 30.7 -2
5 140 14 1.3 10.8 123 281 7.54 314 5
6 138 15 1.2 12.5 99 277 743 313 -3

BUN: Blood urea nitrogen, SC: Serum creatinine, BS: Blood sugar, pCO2: Partial pressure of CO2, BE: Base excess, RBS: Random Blood Sugar

colloid, PRC, and fresh-frozen plasma. During ICU stay,
hemoglobin levels were maintained =9 g/dL by blood
transfusions. The level of albumin shortly after surgery
(day 0) indicated a value of >3 g/dL. There was a decrease
in base excess during ICU observation (day 0) in all patients
compared to surgery.

Postoperative renal function was assessed by the level of
urine production and changes in serum creatinine values after
surgery. During postoperative care in the ICU, five out of six
patients produced urine >0.5 ml/kg/hour, but there was one
patient with urine output <0.5 ml/kg/hour that lasted 9 h.

Two patients developed AKI on day 0 and were followed by
three other patients on day 1. Only one patient did not develop
AKI at all. According to the kidney disease, Improving Global
Outcomes (KDIGO), three patients had Stage-1 AKI, and two
patients had Stage 2. Serum creatinine was monitored for
7 days, where two patients showed improvement in serum
creatinine, and two other patients were fully recovered.

Discussion

This case series report observed six patients with a length
of stay in the ICU was 3-5 days, the length of stay on the
ventilator was 2 days, and the length of hospital stay was
5-11 days. In general, the patient’s clinical condition and
postoperative outcome were satisfactory.

The diagnosis of AKI can generally be enforced with increased
serum creatinine and decreased urine production. One of
the criteria commonly used to assess AKI is KDIGO.'"2]
Possible misdiagnosis of AKI can occur in the measurement
of serum creatinine and urine production. In most CPB-utilized
CABG cases, the blood creatinine levels may be decreased
due to excess perioperative fluid (crystalloid, colloid, and
transfusion) and hemodilution. Serum creatinine is a reliable
test in diagnosing impaired kidney function because the body
can still maintain urine production in the normal range even
though the glomerular filtration rate has decreased.!'”!

Three patients were over 60 years of age and all developed
AKI. With age, there is a decrease in the quality of kidney
function so that the potential for kidney damage increases.
This is due to the kidneys’ structure and abilities that are
worn out with age and are exacerbated by comorbidities.!'*]
The BMI of the patients was still normal, so it is not a
risk factor for AKLI'"*"* Hypertension was found in four

patients, diabetes in two patients, and dyslipidemia in one.
Hypertension, diabetes mellitus, and dyslipidemia are the
risk factors for AKI.['""!]

The use of CPB is related to the incidence of AKI postcardiac
surgery. The longer the CPB procedure will increase the
probability of AKI. AKI occurs due to inflammation,
reperfusion injury, pulsatile waves, hemolysis, micro
embolism, and decreased cardiac output.F-'*! Heart valve
surgery is also a risk factor for AKI!'™

The target hemoglobin is always maintained by giving
blood transfusions to avoid a decrease in oxygen supply.!'¥
Postoperatively, there is an increase in albumin levels,
possibly due to hemofiltration and rearrangement of
fluid homeostasis. Hypoalbumin often occurs during the
perioperative period and is associated with AKI events.['2%
An albumin level of <2.4 g/dL is associated with increased
risk of AKI during hospitalization.!*"! Preoperative
hypoalbumin is often associated with nutritional status and
the possibility of edema.

Studies on hypoalbuminemia and perioperative AKI in cardiac
surgery show different results. A serum albumin of <3 g/dL
during CPB is less correlated with postoperative AKI, but
the administration of perioperative albumin transfusion from
cardiac surgery is associated with the occurrence of AKL?!
Administration of albumin during CPB priming does not
provide any clinical benefit to patients but can prevent the
decrease in platelet counts during CPB.[**1 In OPCAB
surgery, preoperative administration of albumin to patients with
albumin levels <4 g/dL reduces the risk of AKI and increases
urine output during surgery but does not benefit patients who
are converted to CPB.1*"!

ConcLusion

This case series found that AKI incidence after CABG was
relatively high despite an excellent clinical outcome. Most
patients experience AKI only temporarily and recover from
AKI. Further research is needed with a larger number of cases
to find risk factors for AKI for perioperative prevention.
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