2378-3656

o

0
-

and Case Reports

Clinical Medical Reviews

Altun et al. Clin Med Rev Case Rep 2017, 4:195
DOI: 10.23937/2378-3656/1410195

Volume 4 | Issue 11

Open Access

CASE REPORT

Methemoglobinemia after Local Anesthesia with Prilocaine in a
Newborn after Aortic Coarctation Repair: A Case Report

Dilek Altun®’, Adnan Yiiksek', Ahmet Arnaz? Yusuf Kenan Yalginbag? and Tayyar Sarioglu®

1Department of Anesthesiology and Reanimation, Acibadem BakirkGy Hospital, Istanbul, Turkey
2Department of Cardiovascular Surgery, Acibadem Bakirkdy Hospital, Acibadem University, Istanbul, Turkey

L)

Check for

3Department of Pediatric Cardiac Surgery, Acibadem University, Actbadem Bakirkéy Hospital, Istanbul, Turkey

*Corresponding author: Dilek Altun, MD, Acibadem Bakirkéy Hospital, Department of Anesthesiology, Halit Ziya Usakligil
Street No 1, Istanbul, Turkey, Tel: +902124144444, E-mail: drdilekaltun@hotmail.com

Abstract

Prilocaine, widely used local anesthetic, can cause methe-
moglobinemia in pediatric patients even in therapeutic dos-
es. Although complications related to local anesthesia are
rare, it may occur especially in pediatric population when
used in large doses exceeding the safe limits. Local anes-
thetic agent oxidizes hemoglobin and may cause methe-
moglobinemia. Methemoglobinemia manifests with clinical
findings such as cyanosis without typical signs of respira-
tory failure.

In this case report; we present methemoglobinemia that has
occured secondary to 2 mg/kg 2% (6.5 mg) prilokaine which
was used as intercostal injection for postoperative anal-
gesia for the 3-days-old, 3250 gram, newborn baby who
underwent aortic coarctation repair with left thoracotomy.
Ascorbic acid was used for the treatment of methemoglo-
binemia. Physicians using local anesthetics should always
keep methemoglobinemia in mind especially in pediatric pa-
tients with unexpected cyanosis even after the use of nor-
mal doses of local anesthetics.
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Introduction

Methemoglobin is the oxidized form of hemoglobin
in which the iron in the heme component is oxidized
from ferrous (+2) to ferric (+3) state. This renders the
hemoglobin molecule incapable of effectively trans-
porting and releasing oxygen to the tissues. Normally,
there is about 1% of total hemoglobin in methemoglo-

bin form. A small amount of methemoglobin exists in
red cells as a result of normal oxidative functions [1].

Congenital methemoglobinemia occurs due to defi-
ciency of enzymes Nicotinamide Adenine Dinucleotide
(NADH) b5 reductase and nicotinamide adenine dinu-
cleotide phosphate flavin reductase. Acquired methe-
moglobinemia is more common and occurs as a result
of oxidising agents such as nitrate, phenytoin, benzo-
caine, prilocaine, nitric oxide due to overwhelming of
capacity of reducing enzymes [1-3].

Symptoms associated with higher levels of methe-
moglobin are; cyanosis (patients may be relatively as-
ymptomatic), dyspnea, weakness, palpitations, abnor-
mal cardiac rhythms; altered mental status, delirium,
seizures, coma, profound acidosis, death.

Cyanosis is caused by methemoglobinemia with
raised concentration of methemoglobin in the circula-
tion. Methemoglobin, in contrast to hemoglobin, is un-
able to transport oxygen, and the remaining hemoglo-
bin is insufficient for oxygen delivery, leading to func-
tional anemia [1-3].

Here, we have presented our experience and success-
ful treatment with ascorbic acid in a newborn with methe-
moglobinemia due to prilocaine that was used for postop-
erative analgesia after aortic coarctation repair.

Case Report
A 3-days-old, 3250 gram newborn was admitted to
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our hospital for aortic coarctation repair. After aortic
coarctation repair with left thoracotomy 2 mg/kg (to-
tal 6.5 mg) 2% prilocaine (Cytanest 2%; Astra Zeneca,
Istanbul, Turkey) was injected by the surgeon under di-
rect vision into the related intercostal space before left
thoracotomy closure. After the operation patient has
taken to the Cardiovascular Intensive Care Unit (CICU)
and with presssure control ventilation mode (FiO,: 50%,
respiratory rate: 40/min, tidal volume: 10 ml/kg, PEEP:
5cm H,0).

During the follow-up in CICU minimal cyanosis was
observed at hands and feet in the first hour after ad-
mission to CICU. The arterial blood gas analysis revealed
PO,: 275, SO,: 99.1, Hgh: 12.4, Htc: 38.1, MetHb: 2.4,
SPO,: 95.

His heart rate was 153/min, respiratory rate 40/min,
saturation 85% with a FiO, 50% oxygen with mechanical
ventilation, blood pressure 85/60 mmHg, and he had a
temperature of 36.8 °C. Further physical examination
was normal.

At the second hour, peripheral cyanosis increased,
and there was a mismatch between the peripheral oxy-
gen saturation and arterial O, saturation. Although we
have increased the oxygen level of the patient to 100%
(FiO,: 100%) there was no improvement in the cyanosis
without typical signs of respiratory failure. In the arte-
rial blood samples we could not measure the oxygen
level. According to these findings, methemoglobinemia
has considered due to the inability to measure the oxy-
gen saturation in the blood and gradual increase in the
level of methemoglobin. The methemoglobin level was
increased to maximum level of 20%.

A 5% dextrose solution and a single dose of ascor-
bic acid (100 mg/kg/iv) were given intravenously. Cya-
nosis disappeared and O, saturation started to improve
7 hours after ascorbic acid treatment. Methemoglobin
level decreased to 7.2% at the fourth hour and 2.8% at
the sixth hour of treatment (Table 1).

Blood tests were repeated after 24 hours for evi-
dence of hemolysis and rebound methemoglobinemia.
She was extubated at the 30" hour of the CICU stay and

was transferred to patient floor without complications.

The family was informed about the patient’s clinical
findings related with methemoglobinemia due to the
prilocaine and their consent was taken to publish this
case.

Discussion

This case report represents a 3-days-old newborn
baby girl with methemoglobinemia which occured due
to intercostal prilocaine infiltration after aortic coarcta-
tion repair which was used for postoperative analgesia.

Low levels of arterial oxygen saturation in the arterial
blood without cardiac and pulmonary cause is one of the
conditions associated with methemoglebinemia [1,5].

Young infants are more susceptible to developing
methemoglobinemia because fetal hemoglobin is more
easily oxidized than adult-type hemoglobin. Besides,
young infants have lower levels of cytochrome-b5 re-
ductase in their red blood cells during the first 4 months
of life, resulting in a lower capacity to reduce methemo-
globin [1,5].

Predisposing factors for methemoglobinemiainclude
age (infants under 6 months), status of the area being
sprayed or injected, concomitant use of other drugs
which also have been implicated in causing methemo-
globinemia and the genetic make-up of the patient (due
to altered haemoglobin, G6PD deficiency or methemo-
globin reductase enzyme deficiency). Use of local anes-
thetic agents in lower doses may be an approach to be
followed in this group of patients [4].

Prilocaine is the most potent methemoglobin-form-
ing local anesthetic that can cause methemoglobinemia,
even at therapeutic doses especially in children [6-8].

In our patient, 2 hours after the injection of 2 mg/kg
prilocaine, cyanosis with methemoglobinemia became
apparent. Grey-blue cyanosis, which is unresponsive to
oxygen therapy, is a valuable and only clinical finding
especially in patients with mechanical ventilation sup-
port [9-11].

Headache, tinnitus, numbness of the lips, dizziness,

Table 1: Postoperative blood sample values and methemoglobin levels.

Postop 15" min 1sthour 2" hour 3“hour 5%"hour 7" hour 8" hour 10" hour 24" hour 48" hour
Ph 7.39 7.49 7.50 7.55 7.51 7.41 7.49 7.44 7.41 7.41
PO, 275 204 121 120 152 163 171 159 152 213
PCO, (314 30 29 26 26 27 30 32 35 37
HCO, 23 23 24 22 21 17 25 23 24 23
SO, 99 99 - - - 97 98 99 99 99
SPO, 95 92 89 90 92 95 99 100 100 100
MetHb 2.4 5.8 16 19.8 20 14.5 7.2 2.8 0.9 0.5
FiO, 50 50 80 100 80 60 50 40 40 35
Lactate 1.8 2.1 2.3 1.8 1.5 1.1 1.6 1.3 1.1 2.0

Abbreviations: Postop: Postoperative; PO,: Partial Pressure of Oxygen; PCO,: Partial Pressure of Carbon Dioxide; HCO,: 4
Bicarbonate; SO,: Arterial Oxygen Saturation; SPO,: Pulse Oximetry Saturation; MetHb: Methemoglobin; FiO,: 5 Fraction of In-

spired Oxygen.

Altun et al. Clin Med Rev Case Rep 2017, 4:195 e Page 2 0of 4 »


https://doi.org/10.23937/2378-3656/1410195

DOI: 10.23937/2378-3656/1410195 ISSN: 2378-3656

lethargy, weakness, confusion, and dyspnea may be ob-  saturation began to increase and 2 hours later nor-
served at higher concentrations of methemoglobin. Re- malised. Methemoglobin levels were 20% before ascor-
spiratory depression, cardiac arrhythmias, convulsion, bic acid administration. After 24 hour of administration,
and coma may occur below a 50% level, while concen- methemoglobin level was 0.9% [12-15].

1 [v)
trations above 70% may be fatal [11,12]. Methemoglobinemia can easily be missed in children

In our patient, intercostal block was performed by due to the presence of accompanying respiratory prob-
using 2 mg/kg, 2% prilocain (total dose: 6.5 mg). After lems. Therefore, a high level of suspicion is necessary in
the operation patient was taken to the CICU. Two hours  cases with unexplained cyanosis after local anesthesia
later after injection of prilocaine cyanosis appeared at that is unresponsive to oxygen therapy. When this oc-
lips, hands and feet. Because our patient was entubated  curs, the early recognition of methemoglobinemia can
and sedated no other symptoms was observed. The pa- prevent tissue hypoxia.
tient, who did not have any additional disease and who
previously received local anesthetics, was considered to
have acquired methemoglobinemia. Diagnosis was con-
firmed with arterial blood gas analysis. In literature, it is
not specified whether methemoglobinemia is related to

We also believe that intravenous ascorbic acid, the
treatment of choice for our patient, should be readily
available and that prilocaine, even at low doses, should
be used with caution.

the doses of prilocaine. However, the administration of There is no conflict of interest to declare as this
prilocaine may increase the risk of methemoglobinemia  study is not industry sponsored and we did not receive
[11,12]. financial support for research and analysis. Signed doc-

uments declaring no conflict of interest and copyright

Particularly after pudendal anesthesia in obstetrics,
transfer forms are enclosed.
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