DOI: https://doi.org/10.33533/jpm.v17i2.6198
Vol 17 No 2 (2023) ISSN 0216-3438 (print); ISSN 2621-1122 (online)

CASE STUDY

ANESTHESIA IN LOW EJECTION FRACTION PATIENT: CASE REPORT

Jurnal Profesi Medika : Jurnal Kedokteran dan Kesehatan j
®

Taufiq Gemawan?, Adelia Handoko?*, Nurrul I1zza Misturiansyah!

1Fakultas Kedokteran, Universitas Jember, Jember, Indonesia

*Correspondence email : adelia.fk@unej.ac.id

ABSTRACT

Ejection fraction (EF) is a measurement, expressed as a percentage the percentage of the difference between volume
of the end-diastolic and the volume of end-systolic divided by the volume of end-diastolic. This measurement is
important to know how well the heart is pumping out blood and decide in diagnosing heart failure (HF). Normally
the percentage of EF is above 50%. A decrease in EF will make it difficult to perform anesthesia during surgery due
to life-threatening emergency irregular heartbeats, leading sudden cardiac arrest become sudden death. Patients
with a very low ejection fraction need identification of risk factors, accompanying by preoperative evaluation and
optimization, correct medical therapy, adequate monitoring, and appropriate anesthetic technique and drugs. In
this report, we present a 67-year-old woman with HFmrEF (estimated ejection fraction 46%) and coronary artery
disease who underwent partial hip replacement surgery under general anesthesia. General anesthesia was
performed on the patient and induction used fentanyl, midazolam, and atracurium. Management of patients is aimed
at maintaining cardiac output and avoiding myocardial depression by maintaining a balance between oxygen supply
and demand. Therefore good anesthetic management is needed to maintain the hemodynamic stability of the
patient.
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ABCTPAKT

®paxkyus Bei6poca (PB) - 3To BeipaxkeHHas B IPOLIEHTAX pa3HUIA MEX/AY KOHEYHBIM JUACTOJUYECKUM 00'beMOM
Y KOHEYHbIM CUCTOJIMYECKUM 00'b€MOM, JleIeHHasi HA KOHEYHBIN ANACTOJIMYeCKUH 06'beM. ITO U3MepeHHE BaXKHO
JUUIsl oTIpe/ieJIeHUs TOT0, HACKOJIbKO XOPOIIIO cep/le epeKauuBaeT KPOBb, U IOMOTAET B IMAarHOCTUKE CepJleYHON
HepnoctatouHocTd (CH). B HopMme nponeHT EF cocTaBssieT 6osiee 50 %. CHmkenue EF 3aTpyaHseT npoBeieHue
aHeCcTe3MHM BO BpeMs OIepalyMu H3-3a ONACHBIX JJI KU3HU HEPAaBHOMEPHBIX CEPAEYHBbIX COKpallleHWH,
MPUBOASLIMX K BHE3AaHOW OCTAaHOBKE CepAlla M BHE3aNHOW cMepTH. [lanueHThl ¢ o4YeHb HU3KOH ¢pakiuei
BbIOpOCA HYXX/JIAIOTCS B BbISIBJIEHUU (PAKTOPOB PHCKA, COMPOBOXK/IAMIIEMCS MPeJONEepPalMOHHON OIeHKOU U
ONTUMM3AllMel, NPaBUJIbLHOH MeJAMKAMEHTO3HOW Tepamnuel, afileKBaTHbBIM MOHUTOPUHIOM, a TaKXe
COOTBETCTBYIOLEW TEXHUKOM U NpenapaTaMu AJs aHecTe3ud. B 1aHHOM oT4yeTe Mbl IpeAcCTaBJisieM 67-JIETHIOKO
keHuuHy ¢ HFmrEF (pacuetHas ¢pakius Bbiopoca 46 %) U vlleMHUYecKON 00JIe3HBIO CepAla, KOTOPOi Oblia
MpOBe/leHa olepalys M0 YaCTUYHOMY 3H/A0NPOTE3NPOBAHUIO Ta300eAPEHHOTO CYyCTaBa Mo/J, 001el aHecTe3ueN.
[lanueHTKe ObLIa MpOBeJleHA 06Ias aHeCcTe3us, [Js WHAYKIUU HCIOJIb30BIUCh (EHTaHUJ, MU/A30JlaM U
aTpakypuyM. BesieHWe manuUeHTOB HampaBJIeHO Ha MOJJepXaHHe CepAedHOro BbIOpoca M MpefoTBpalleHHe
JlellpecCuy MUOKap/a NyTeM MoAJep:KaHus 6ajaHca MeXAy NOTPeOHOCThIO B KUCJI0PO/ie U ero nojaded. [loatomy
JUIsl IOAIEP’KaHUsl TeMOJUHAMUYECKOH CTaOUIbHOCTU TallMeHTa HeoOXOAUM XOPOIIWH aHeCTe3U0JIOTHYECKUH
MeHe/PKMEHT.

KimouyeBble ciioBa:  AHecTe3HOJIOTHYEeCKOe obGecreveHUe; cep/ledHasl HeJ0CTAaTOYHOCTb: Huskas ¢paxius
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INTRODUCTION

Ejection fraction (EF) is a quantitative
assessment, represented as a percentage, of
the disparity between the volume of blood in
the heart's chambers at the end of relaxation
and the volume of blood in the heart's
chambers at the end of contraction, divided by
the volume of blood at the end of relaxation.1
Knowing this value is crucial for assessing
cardiac output and determining the presence
of heart failure (HF). Heart failure (HF)
impacts approximately 2% of the population in
western countries. The prevalence of HF rises
from 1% in those over 40 years to 10% in those
over 75 years. It is projected that by 2030, the
incidence of HF would reach 9.9 million
cases.Two Heart failure (HF) is the primary
reason for hospitalisation in persons aged 65
and above. Due to its occurrence in the senior
population, it is projected that the prevalence
and incidence of HF would see exponential
growth in the coming decade. According to a
doctor's diagnosis, the prevalence of HF in
Indonesia in 2013 was 0.13%, which
corresponds to an estimated 229,696
individuals. However, when considering both a
doctor's diagnosis and symptoms, the
prevalence increased to 0.3%, corresponding
to an estimated 530,068 individuals.3

The European Society of Cardiology (ESC)
2016 classifies heart failure (HF) according to
the assessment of the left ventricular ejection
fraction (LVEF) measurement. The European
Society of Cardiology (ESC) categorises heart
failure (HF) into three distinct classes based on
ejection fraction (EF): HF with reduced
ejection fraction (HfrEF) which is defined as EF
less than 40%, HF with midrange ejection
fraction (HFmrEF) which is defined as EF
between 40% and 49%, and HF with preserved
ejection fraction (HfpEF) which is defined as
EF equal to or greater than 50%. Patients with
a low ejection fraction (EF), specifically an EF
below 35%, are at a heightened risk of life-
threatening  complications owing  to
arrhythmias.*
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The number of elderly patients with heart
disease presenting for any surgery is steadily
increasing. Anesthesiologists are required to
provide good quality and safe care in the
operating room for patients with low ejection
fraction. Patients with a very low ejection
fraction require early identification of risk

factors,  preoperative  evaluation and
optimization, correct medical therapy,
adequate monitoring, and appropriate
anesthetic technique and drugs. During
induction of anesthesia and intubation,
hemodynamic changes are critical. This

procedure is a noxious stimulus, which can
trigger unwanted responses in the
cardiovascular, respiratory, and other
physiological systems such as tachycardia,
hypertension, and arrhythmias that can be
detrimental to  patients with  poor
cardiovascular reserve.

Patients with a low EF are considered at
high risk for anesthesia because life-
threatening emergency irregular heartbeats
leading sudden cardiac arrest become sudden
death. The goals of anesthetic management of
the patient with low ejection fraction include
avoiding drug-induced myocardial depression,
preventing arrhythmias and maintaining
adequate cardiac output.>

A 67-year-old woman (40 kg, 150 cm)
complained of right hip pain since she fell 3
days before. The pain is felt continuously and
is very painful when moved. The patient was
planned for emergency partial hip
replacement surgery. The patient has a history
of CVA, myocardial infarction and HF. The
echocardiographic examination results
concluded that HFmrEF (LVEF 46%) with CAD
(Figure 1). The patient 2 months previously
had undergone percutaneous transluminal
coronary angioplasty. For 2 months the patient
routinely went to the heart polyclinic and
received treatment with bisoprolol,
atorvastatin, clopidogrel, acetylsalicylic acid,
furosemide, valsartan, glycerin, and
spironolactone. The patient had a history of
CVA about 5 years ago with right sided
weakness.

https://doi.org/10.33533/jpm.v17i2.6198 Vol 17 No 2 (2023)



https://doi.org/10.33533/jpm.v17i2.6198

T. Gemawan, A. Handoko, N.I. Misturiansyah

Figure 1. Echocardlography

On physical examination, the patient's
general condition was weak, compos mentis
awareness, increased BP 145/98 mmHg, RR
20x/minute, HR 82x/minute, Sp02 99%, with
VAS 7. Local examination found a shortening
deformity on the right leg compared to the left
leg. On complete blood examination (Table 1),
the levels of leukocytes, lymphocytes, blood
glucose, serum creatinine, BUN, and potassium

were found to be increased, and sodium levels
were decreased. Thorax AP obtained a cor and
pulmo image within normal limits (Figure 2).
ECG evaluation (Figure 3) found sinus rhythm,
normoaxis, HR 74x/m, with anteroseptal

ischemia (V1, V2, V3, V4). Photo of the AP
pelvis and femur (D) concluded that the
intertrochanteric fracture of the dextra femur
(Figure 4).
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Figure 4. Pelvis AP and Femur (D) Preoperative

Tabel 1. Laboratory Findings Preoperative

Parameter Value Normal Value
Hematology
Hemoglobin 13,6 12.0-16.0 gr/dL
Leukosit 12,0 4.5-11.0 10°/L
Hematokrit 42,3 36-46 %
Trombosit 414 150-450 x 10°/L
PPT
PPT Patient 10,0 Unlike the control <2 seconds
PPT Control 10,7
APPT
APPT Patient 28,8 Unlike the control <7 seconds
APPT Control 27,0
LFT
SGOT 11 10-31 U/L
SGPT 12 9-43 U/L
Albumin 4,2 3,4-4,8 g/dL
RFT
Serum Kreatinin 1,6 (H) 0,5-1,1 mg/dL
BUN 44 (H) 6-20 mg/dL
Elektrolit
Natrium 134,2 (L) 135-155 mmol/L
Kalium 5,08 (H) 3,5-5,0 mmol/L
Clorida 104,4 90-110 mmol/L
GDS 302 <200 mg/dL
HbA1C 9,8 >= 6,5
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The patient's diagnosis was CF Collum
Femur with ASA 3 physical status and
complications of HFmrEF + DM + electrolyte
imbalance. The patient was planned for partial
hip replacement surgery with intermediate
risk ESC and cardiac risk index (CRI) class 1.
Prior to surgery, the patient was given
informed consent regarding the patient's
condition and fasted for 6 hours before
surgery. The patient was positioned supine
and pre-oxygenated for 5 minutes with 100%
02. Anesthesia induction of the patient was
carried out by giving a combination of
midazolam 1.5 mg i.v, tofodex 50 mg i.v,
fentanyl 250 mcgi.v., and atracurium 40 mg i.v.
Maintenance of anesthesia was carried out by
giving desflurane (MAC 6%) and continuous
thiopental 150 mg iv. Monitoring during

surgery by evaluating blood pressure
(systolic/diastolic), pulse, respiratory rate,
and oxygen saturation. Right after induction of
anesthesia the patient's blood pressure had
decreased and increased again at 30 minutes
after induction (Figure 5). The operation lasted
60 minutes. Intraoperatively the patient
received norepinephrine pump 3 cc/hour and
ephedrine 4mg i.v when there was a decrease
in blood pressure, nicardipine pump 1.25
mg/hour 60 minutes after induction, intake of
1000 mL of ringer fundin crystalloid fluid and
500 mL of Hes. Fluid output during surgery
was 300 mL of bleeding. As a reversal of the
muscle relaxant, the patient was injected with
2 mg i.v neostigmine and 0.75 mg i.v atropine
sulfate.

Intraoperative Vital Sign
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Figure 5. Intraoperative Vital Sign

Postoperatively, the patient was transferred
to the postanesthesia care unit for further
intensive monitoring and the patient received
ICU backup. Postoperative monitoring is
carried out by re-evaluating the patient's
clinical symptoms and vital signs. During ICU
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treatment the patient received intravenous
fluids clinimix 1000cc/24 hours, nicardipin
pump 1.25mg/hour as an antihypertensive,
fentanyl 15 mcq/hour, dexketoprofen 3x50mg,
and paracetamol 3x500mg as an analgesic,
antibiotic cefazolin 3x1gr, gastroprotector
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ranitidine 2x50mg, and antiemetic
ondansetron 3x4mg. Postoperative laboratory
evaluation was performed and Hb was
9.4g/dL; WBC 26.4x103/ul; HCT 30.7%;
platelets 423x103/ul; Na 139.5 mmol/L; K
4.39 mmol/L; and Cl 107.8 mmol/L. The
patient received a PRC 1 kolf transfusion with
10 mg prelasix im. The first postoperative day
the patient had no specific complaints with the
patient's vital signs in normal range limits
with blood pressure 115/81 mmHg, pulse
74x/minute, RR 22x/minute, temperature
36.7°C, 98% oxygen saturation, drain filled
with blood approximately 100 cc. The first day
postoperatively the patient's condition was
quite stable and he was transferred to the
inpatient room with a stop nicardipine and
fentanyl. On the second postoperative day, the
patient complained of postoperative pain. The
patient's vital signs were within normal limits
with blood pressure 114/60 mmHg, pulse
81x/minute, RR 25x/minute, temperature
36.7°C, 95% oxygen saturation, drain
containing approximately 50 cc of blood. On
the third day after surgery, the patient
complained of less postoperative pain. The
patient's vital signs were within normal limits
with blood pressure 110/70 mmHg, pulse
88x/minute, RR 20x/minute, temperature
36.6°C, 98% oxygen saturation. During
treatment in the inpatient room, the patient
received other therapies, in the form of
cefazolin, ketorolac, ranitidine, ondancetron,

insulin, furosemide, atorvastatin, and
bisoprolol.
DISCUSSION
Ejection fraction is an important

measurement in determining function of the
hearth. An increase in the aging population is
thought to lead to an increase in the prevalence
of HF (Lindenfeld et al., 2010). Normal ejection
fraction varies from 50% to 75%. Patients with
an EF < 35% (very low EF) may be at risk for
life-threatening irregular heartbeats
(arrhythmias) leading sudden cardiac arrest
become sudden death.6 The presence of
cardiac abnormalities has been described as
the most important risk factor for predicting
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perioperative morbidity and mortality. In the
perioperative period, all factors precipitating
the cardiac pathology should be sought and
aggressively treated prior to anesthesia and
surgery.

The decrease in ejection fraction in this
patient was caused by myocardial infarction
which caused impaired myocardial
contractility. The use of antiplatelets in the
medication of patients with myocardial
infarction requires special attention, especially
in patients with a high risk of bleeding such as
trauma or surgery.” Discontinuation of
antiplatelet in this patient was carried out at
the initial admission of the patient or D-5 of
surgery. Platelet function will return as new
platelets are formed and usually reach optimal
function after 5 days.8 Medical strategy for
patients with low EF includes use of beta-
adrenergic antagonists, diuretics, and salt
restriction to decrease fluid retention and
angiotensin converting enzyme inhibition or
angiotensin II receptor blockers to decrease
cardiac remodeling.® Treatment of diuretics, 8
blockers, and ARBs in these patients was
continued during the peri, intra, and
postoperative periods. Discontinuation of f3-
blockers, ARBs, calcium channel blockers,
nitrates, statins, or ACE inhibitors in the
perioperative period can increase
perioperative morbidity and mortality and
should be avoided.1? In line with a study by
Anderson, et al in 2014 concluded that among
patients with ischemic heart disease who
underwent non-cardiac surgery, the use of 8-
blockers was associated with a lower risk of
major cardiovascular adverse events (MACE)
such as myocardial infarction, ischemic stroke,
cardiovascular death at 30 days.11

During induction of anesthesia and
intubation, hemodynamic changes are critical,
because most induction agents induce
depression of myocardial and cause a decrease
in systemic vascular resistance. The goals of
anesthetic strategy of the patient with a low
ejection fraction include maintaining cardiac
output, preventing arrhythmias and avoiding
myocardial depression by avoiding factors that
upset the balance of oxygen supply and
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demand.> Oxygen balance in the myocardium
is achieved by neither reducing supply nor
increasing demand. Decreased supply may
happend due to hypotension, and increased
demand due to tachycardia or hypertension.1?

In this patient, general anesthesia was
carried out by induction using the drugs
midazolam, fentanyl, and atracurium while
maintenance anesthesia was carried out using
desflurane. After induction the patient had a
decrease in blood pressure (MAP = 64). These
hemodynamic changes can be caused by the
induction agent given. This patient received
250mcg Fentanyl i.v, 1.5 mg midazolam i.v, and
40 mg atracurium i.v. Fentanyl is an opioid that
is widely used with an induction dose of 2-
50mcg/kgbb with a common dose of fentanyl
that can be given for induction is 2.5-
5mcg/kgbb.12 Administration of high doses of
fentanyl may cause hypotension due to
vasodilation due to lowering of sympathetic
activity and the direct effect of calcium
movement on intercellular smooth muscle. 13 A
study stated that doses of 5 mcg/kg and 10
mcg/kg could cause hypotension in 10% and
45% of the sample, respectively.1#4 So the use of
fentanyl with higher doses is recommended in
patients who have tachycardia and
hypertension. This patient was also given a
combination of low-dose midazolam 1.5 mg iv.
Midazolam is a water-soluble benzodiazepine
drug that has a fast onset of action, which is 2-
12 minutes. The benzodiazepines have
minimal cardiovascular depressant effects
even at general anesthetic doses, except when
co-administered with opioids because these
agents have interaction to produce myocardial
suppresion and arterial hypotension.1?
Administering intravenous midazolam will
decrease blood pressure and peripheral
vascular resistance more than diazepam and
lorazepam. Atracurium is used as a muscle
relaxant of choice in these patients because it
has a shorter duration of action (30-45
minutes) than rocuronium.’> However, this
hypotensive condition can also be caused by
administration of atracurium at high doses
(>0.5 mg/kgbb). Atracurium has the effect of
releasing histamine and causing peripheral

vasodilation so that it will evoke hypotension.
The potential harm from histamine release can
be minimized by pretreatment with H1 and H2
antagonists, or both.!12 The final effect of

histamine release can be reversed by
intravenous  infusion of fluids and
vasopressors. Post induction the patient

received a vasopressor norepinephrine pump
3cc/hour and ephedrine 4mg iv. Ephedrine is
commonly used as a vasopressor during
anaesthesia. Ephedrine acts on receptors al,
B1, and has little effect on (2, while
norepinephrine acts on receptors al, a2, 31.12
Ephedrine in adults can be given at a dose of
2.5mg-10mg, whereas high-dose intravenous
ephedrine is accompanied by significant side
effects, which is reactive hypertension, usually
considered as systolic blood pressure >
140mmHg or systolic blood pressure more
than 20% above baseline.1¢ A study concluded
that the smallest dose of ephedrine that is still
effective in reducing the incidence of
hypotension is 5 mg. However, this dose does
not completely eliminate hypotension, because
it can cause reactive hypertension in some
patients (18.9%).17 Hemodynamic
maintenance in these patients is very
important, because after administration of
ephedrine 4 mg i.v in these patients it causes
reactive hypertension. These conditions can
trigger myocardial ischemia to hang failure
because the oxygen supply to the myocardium
is not fulfilled. In this patient, after an increase
in blood pressure, the vasopressor agents
nicardipine and ephedrine were discontinued
and replaced with a vasodilator agent, namely
nicardipine pump 1.25 mg/hour until stable
blood pressure was achieved one
postoperative day.

In this patient, the maintenance anesthesia
used desflurane inhalation agent with 6%
MAC.  Supplementation of inhalation
anesthetics has the ability to rapidly eliminate
through the lungs and reduce the dose of
intravenous anesthetics.1? Inhaled anesthetic
agents (sevoflurane and desflurane) are
recommended for maintenance of general
anesthesia in patients with dysfunction of
ventricular because of their hemodynamic
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stability and the nature of the ischemic
precondition. Sevoflurane is considered better
because this agent is very effective in
preventing increased blood pressure,
increased pulse, pulmonary hypertension and
ischemia compared to isoflurane because it
can reduce coronary perfusion and desflurane
it can cause tachycardia.l8

CONCLUSION

Patients with a low ejection fraction are
considered at high risk for anesthesia because
of life-threatening irregular heartbeats,
progressing to sudden cardiac arrest become
sudden death.

Patients with a very low ejection fraction
require early identification of risk factors,
preoperative evaluation and optimization,
correct medical therapy, adequate monitoring,
and as well as anesthetic technique and dosage
of appropriate anesthetic drugs. The goals of
anesthetic management in patients with
decreased EF include maintaining adequate
flow, heart rate and avoiding arrhythmias by
maintaining hemodynamics during intubation
and surgical stimuli.
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