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ABSTRACT 

Perioperative management of mitochondrial encephalopathy associated with a novel AIFM1 

mutation in a high-risk pregnancy: A case report 

Kalopita K, Antsaklis P, Saiti A, Valsamidis D
 

Mitochondrial diseases represent a wide range of disorders caused by impairment of mitochondrial 

metabolism and energy production. We report a case of an uneventful perioperative management of 

a pregnant patient with early childhood-onset mitochondrial encephalopathy, attributed to a novel 

AIFM1 (Apoptosis-Inducing Factor, Mitochondrion-associated 1) mutation. After a multi-

disciplinary team consultation, it was decided to be posted for elective caesarean delivery at 36
+2

 

weeks of gestation, under titrated combined spinal-epidural anaesthesia and multimodal analgesia. 

Unique anaesthetic challenges were to ensure normoglycaemia, normothermia and adequate 

hydration while avoiding perioperative stress and acidosis. 

INTRODUCTION  

Mitochondrial diseases are a group of disorders 

caused by dysfunctional mitochondria, the or-

ganelles that generate energy for the cell. Thus, 

mitochondrial dysfunction most commonly af-

fects the central nervous system, the heart, the 

gastrointestinal tract, and the muscular system
1
. 

They may be caused by mutations (acquired or 

inherited), in mitochondrial DNA (mtDNA), or 

in nuclear genes that code for mitochondrial 

components)
2
. 

The "Apoptosis-Inducing Factor, Mitochondri-

on-associated 1" (AIFM1) gene is a flavopro-

tein involved in mitochondrial metabolism 

which is located on the chromosome X 

(Xq26.1)
3
.  The array of mutations in AIFM1 is 

https://en.wikipedia.org/wiki/Organelle
https://en.wikipedia.org/wiki/Organelle
https://en.wikipedia.org/wiki/Mutations
https://en.wikipedia.org/wiki/MtDNA
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associated with syndromes with a broad range 

of clinical manifestations, from Leigh syndrome 

which is fatal in infancy, through to a slowly 

progressive peripheral neuropathy resembling 

Charcot-Marie-Tooth syndrome
4
. 

In this case report, we present the uneventful 

management of a parturient with AIFM1-

related early childhood-onset mitochondrial en-

cephalopathy, undergoing a caesarean delivery 

following a spontaneous pregnancy. 

CASE REPORT 

A 34-year-old Greek parturient (G1, P0) with 

an X-linked AIFM1-related mitochondrial en-

cephalopathy, was referred to our obstetric unit 

for early preconception counseling to eliminate 

any concerns of genetic transmission. She was 

scheduled for caesarean section at 36
+2

 weeks 

of gestation.  

Although X-linked inheritance was a reason to 

doubt that this is the cause of her disease, anal-

ysis of her mtDNA revealed that she suffered 

from a mild form of AIFM1 deficiency caused 

by skewed lyonization in a heterozygote or 

from the combination of her AIFM1 mutation 

(c.134C>G; p.Pro45Arg) with a second, de no-

vo or inherited nuclear genetic lesion that also 

affects mitochondrial function. Moreover, she 

had two siblings who died in early childhood 

from acute Reye-like crisis, while at the same 

age she suffered a prolonged unexplained co-

matose state for a week. 

She had a body mass index (BMI) of 27 (height 

167 cm and term weight 74 kg). Her regular 

medications included a multivitamin (B, C, E), 

coenzyme Q10, riboflavin, and montelukast 

while her hypothyroidism was treated with 

levothyroxine. She also suffered from minor 

motor seizures, due to early childhood-onset 

encephalopathy, so she was on a daily dose of 

levetiracetam 4000mg. 

After she had been fully informed about the re-

lated benefits and risks of the procedure, cae-

sarean delivery was performed on maternal re-

quest, since mitochondrial disease is not an ab-

solute contraindication in a primigravida. 

Choice of regional over general anesthesia was 

fully explained. She had not previously re-

ceived anesthesia as an adult. 

On pre-anaesthetic evaluation, pulse rate was 

88 per minute, blood pressure was 115/80 mm 

Hg and preoperative SpO2 was 99%. Neurolog-

ically, she had a mild hypotonia along with hes-

itant, often inarticulate speech. The electrocar-

diograph along with the echocardiography dis-

played no abnormalities. Lung function tests, 

arterial blood gases (ABGs) and other laborato-

ry tests (complete blood count, electrolytes and 

glucose, renal and liver function tests, ammo-

nia, creatine phosphokinase, coagulation pa-

rameters) were normal. 

Preoperative care included two oral doses of 

150mg of ranitidine (the night before and the 

day of surgery) and 6 hours of fasting, while a 



The Greek E-Journal of Perioperative Medicine 2020;19(a): 13-19 (ISSN 1109-6888) www. e-journal.gr/ 
Ελληνικό Περιοδικό Περιεγχειρητικής Ιατρικής 2020;19(a): 13-19 (ISSN 1109-6888)www.e-journal.gr/ 

15 

 

©2020 Society of Anesthesiology and Intensive Medicine of Northern Greece  

©2020 Εταιρεία Αναισθησιολογίας και Εντατικής Ιατρικής Βορείου Ελλάδος 

 

 

dextrose-containing maintenance infusion was 

initiated to avoid hypoglycaemia. Monitoring 

included ECG, BP, SpO2 and body temperature. 

Co-loading with 500ml of normal saline was 

performed and a right radial artery line was 

placed for repeated ABGs measurement. Ac-

tions to prevent hypothermia were taken (tem-

perature’s room adjusted to 26°C, warmed in-

travenous fluids, forced-air warming blanket). 

Under aseptic conditions, a combined spinal-

epidural technique (CSE) was performed in the 

left lateral position. A paramedian approach 

was followed from the right lateral side, due to 

scoliosis. An epidural Tuohy needle (Portex
©
; 

18G, 80 mm in length) was introduced at the 

L2-L3 interspace, while loss of resistance to air 

was encountered at 60 mm. The subarachnoid 

space was located using a pencil point spinal 

needle (27G) following the needle-through-

needle technique. After aspirating clear cere-

brospinal fluid, 2 ml of 0.75% of ropivacaine 

with 15μg of fentanyl were administered in-

trathecally. No pain or paraesthesia was noted. 

Finally, the epidural catheter was easily inserted 

and secured at skin, leaving 5 cm in the epidural 

space. The patient was subsequently placed in a 

wedged, supine position. A T8 sensory block to 

pinprick was achieved after five minutes, and 

this was extended to a T4 block height using 

two incremental doses of 3 ml lidocaine 2%, 

administered through the epidural catheter at 

five minute intervals. Oxygen supplementation 

was administered via Venturi mask, while SpO2 

remained in the range of 98-100%. All cardio-

vascular parameters remained stable during 

block development and surgery, without the 

need of any vasopressors. Arterial blood gases, 

serum lactate and blood glucose levels were 

monitored. Her body temperature was main-

tained between 35.8 and 36.8°C. A healthy boy 

of 1990 g was delivered with normal Apgar 

scores of 7 and 9 at 1 and 5 minutes, respective-

ly. Umbilical cord blood gases were normal. 

Adequate uterine contraction was achieved with 

oxytocin infusion after delivery of the placenta. 

Blood loss was approximately 500ml, while 

urine output was 200ml. The patient received a 

total of 1500ml of sodium chloride 0.9% and 

300ml of dextrose solution during surgery. Af-

ter the operation, she was transferred to the 

High Dependency Unit (HDU) for further man-

agement. In the afternoon of the first postopera-

tive day and despite regular intravenous admin-

istration of ondasentron and adequate rehydra-

tion, four episodes of vomiting were reported. 

The next day, a mild hyponatraemia was suc-

cessfully treated with additional intravenous 

administration of 500ml of sodium chloride 

0.9%, while she was encouraged to oral intake 

of an electrolyte replacement solution.  Postop-

erative analgesia was achieved with 2 epidural 

doses of 3mg of morphine at 12-hour intervals 

as well as supplemental epidural doses of 6 ml 

ropivacaine 0.2% at 6-hour intervals, for a total 
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of 3 days, until the epidural catheter was re-

moved. Paracetamol 1000mg orally 3 times per 

day and ibuprofen 400mg twice a day were ad-

ministered. After the caesarean section, she re-

covered well and on the 7
th

 postsurgical day she 

was discharged home.  

DISCUSSION 

The perioperative management of a parturient 

with mitochondrial encephalopathy raises im-

portant issues to be discussed
5
. Indeed, there are 

several published cases of anaesthetic approach 

of pregnancies with mitochondrial diseases of 

variable clinical patterns
6-7

, but this a novel 

AIFM1 disorder that its anaesthetic implica-

tions has not been published before. Only one 

patient with the same mutation is reported in the 

ClinVar database of the National Center for Bi-

otechnology Information (NCBI)
8
. 

Due to the variability in phenotype in mito-

chondrial disorders, the degree of neurologic, 

cardiac, muscular and metabolic dysfunction 

should be assessed and the anaesthetic tech-

nique should be clearly individualized
9-10

. After 

a multidisciplinary team approach, the appro-

priate time of delivery as well as the choice of 

anaesthesia must be decided. An elective cae-

sarean delivery may be the preferred method of 

delivery, since uterine smooth muscle contrac-

tion during labor increases stress and therefore 

lactate production
5
. Additionally, pregnancy-

induced increase in metabolic demand and oxy-

gen consumption may exacerbate derangements 

in acid-base status, so a careful monitoring is 

imperative
5
.
 

Main perioperative considerations include 

avoiding prolonged fasting, preventing hypo-

glycaemia, postoperative nausea and vomiting, 

hypothermia and shivering, acidosis and 

hypovolaemia
9
. Electrolyte disturbances are 

common and although may occur in any stage 

of the disease, a case of severe hyponatraemia 

due to surgical stress has been published
11

. Glu-

cose measurement during surgery is also con-

sidered necessary because hyperglycaemia may 

worsen lactic acidosis while hypoglycaemia 

increases lactate production. Low body temper-

atures impair mitochondrial function, therefore 

increase stress so a close monitoring of pa-

tient’s body temperature is required. Further-

more, lactate-containing intravenous fluids 

should not be administered due to lack of nor-

mal lactate metabolism
9
. 

Neuraxial anesthesia is generally preferred to 

avoid multidrug administration, especially neu-

romuscular blocking agents12. In our case, a 

titrated neuraxial technique was planned be-

cause a controlled sensory block could mini-

mize the stress of a possible respiratory depres-

sion and effective postoperative analgesia could 

be provided through the administration of epi-

dural opioids. Among amide local anaesthetics, 

ropivacaine and lidocaine are preferred over 
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bupivacaine because they interfere less with 

carnitine metabolism.  

If general anaesthesia was eventually employed, 

meticulous attention is required in patients with 

hypotonia and generalized myopathy, more 

prone to upper airway obstruction, aspiration, 

hypoventilation and acidosis
13

. As far as 

maintenance anaesthetics (intravenous or 

inhaled) is concerned, a careful titration is 

mandatory (clinically or based on Bispectral 

Index), given that some mitochondrial diseases 

exhibit exquisite sensitivity to some of them. 

While volatile agents suppress oxidative 

phosphorylation, their rapid elimination allows 

re-establishment of mitochondrial function after 

their discontinuation. Due to multiple 

mitochondrial effect sites of propofol, it is 

advised against propofol infusion techniques, 

while other drugs such as opioids or 

dexmetomidine are considered to be safe
14-15

. 

Apart from succinylcholine which is 

contraindicated in patients with myopathies, 

nondepolarizing neuromuscular blocking agents 

should be avoided due to induced exaggerated 

sensitivity. Effective postoperative analgesia is 

important to provide early ambulation. Non 

steroidal anti-inflammatory drugs have also 

been used, while it is advised against repeated 

doses of acetaminophen, because of the 

potential of increased metabolic liver demand. 

Wound infiltration with local anaesthetics or 

TAP block are safe and should also be 

considered
16

. 

In conclusion, uneventful management of a 

similar high-risk pregnancy requires 

consideration of drugs that affect mitochondrial 

function and ideally an opioid-sparing 

technique such as a titrated CSE.  

ACKNOWLEDGEMENTS 

All authors would like to especially thank 

Richard I. Kelley, MD, PhD, FACMG, of 

Genetic and Metabolic Disease Center for 

Mitochondrial and Epigenomic Medicine, in 

Children’s Hospital of Philadelphia, 

Pennsylvania, for his expert clinical opinion 

and guidance that led to the uneventful 

perioperative management of this patient. 

REFERENCES 

1. Alston CL, Rocha MC, Lax NZ, et al. 

The genetics and pathology of    mitochondrial 

disease. J Pathol. 2017 Jan; 241(2):236-250.  

2. Lightowlers RN, Taylor RW, Turnbull 

DM. Mutations causing mitochondrial disease: 

What is  new and what challenges remain? Sci-

ence. 2015 Sep 25; 349(6255):1494-9. 

3. Sevrioukova IF. Structure/Function Re-

lations in AIFM1 Variants Associated with  

Neurodegenerative Disorders. J Mol Biol. 2016 

Sep 11; 428(18):3650-65.  

4.  Bano D, Prehn JHM. Apoptosis-

Inducing Factor (AIF) in Physiology and Dis-



The Greek E-Journal of Perioperative Medicine 2020;19(a): 13-19 (ISSN 1109-6888) www. e-journal.gr/ 
Ελληνικό Περιοδικό Περιεγχειρητικής Ιατρικής 2020;19(a): 13-19 (ISSN 1109-6888)www.e-journal.gr/ 

18 

 

©2020 Society of Anesthesiology and Intensive Medicine of Northern Greece  

©2020 Εταιρεία Αναισθησιολογίας και Εντατικής Ιατρικής Βορείου Ελλάδος 

 

 

ease: The Tale of a Repented Natural Born 

Killer. EBioMedicine. 2018 Apr; 30:29-37. 

5.  Say RE, Whittaker RG, Turnbull HE, 

McFarland R, Taylor RW, Turnbull DM. Mito-

chondrial  disease in pregnancy: a systematic 

review. Obstet Med. 2011 Sep;  4(3):90-4. 

6.  Zheng Q, Wei P, Zhou J, et al. Case 

report: perioperative management of caesarean 

section for a parturient with mitochondrial my-

opathy. BMC Anesthesiol. 2017 Jul 12; 

17(1):94. 

7. Bell JD, Higgie K, Joshi M, et al. Anes-

thetic Management of Mitochondrial Encepha-

lopathy With Lactic Acidosis and Stroke-Like 

Episodes (MELAS  Syndrome) in a High-Risk 

Pregnancy: A Case Report. A Case Rep. 2017 

Jul 15; 9(2): 38-41.  

8. AFM1 mutation (c.134C>G; 

p.Pro45Arg). Available at: 

https://www.ncbi.nlm.nih.gov/clinvar/variation/

214085/ . (Accessed  March 18, 2020) 

9. Miyamoto Y, Miyashita T, Takaki S, et 

al. Perioperative considerations in adult     mi-

tochondrial disease: A case series and a review 

of 111 cases. Mitochondrion. 2016 Jan; 26:26-

32. 

10. Parikh S, Goldstein A, Karaa A, et al. 

Patient care standards for primary Mitochondri-

al disease: a consensus statement from the Mi-

tochondrial Medicine Society. Genet Med. 2017 

Dec; 19(12). 

11.  Sasano N, Tamura T, Azami T, et al. 

Severe hyponatremia occurring after surgical 

stress in  a patient with mitochondrial disease. J 

Anesth. 2009;23(4):587-90. 

12. Maurtua M, Torres A, Ibarra V, DeBoer 

G, Dolak J. Anesthetic management of an   ob-

stetric patient with MELAS syndrome: case re-

port and literature review. Int J Obstet Anesth. 

2008 Oct;17(4):370-3. 

13.  Footitt EJ, Sinha MD, Raiman JA, et al.  

Mitochondrial disorders and general anaesthe-

sia: a case series and review. Br J Anaesth 2008 

Apr; 100(4):436-41. 

14. Schieren M, Defosse J, Böhmer A, et al. 

Anaesthetic management of patients with myo-

pathies. Eur J Anaesthesiol. 2017 Oct; 

34(10):641-649. 

15.  Woodward EL, Xiong Z. Use of 

Methohexital and Dexmedetomidine for 

Maintenance of Anesthesia in a Patient With 

Mitochondrial Myopathy: A Case Report. A 

Case Rep. 2017 Jan 15;8(2):33-35.  

16. Barbary JB, Remérand F, Brilhault J, et 

al. Ultrasound-guided Nerve blocks in the 

Charcot-Marie-Tooth disease and Friedreich's 

ataxia. Br J Anaesth. 2012;108(6):1042-3. 

 

Key words: body height, caesarean section, spinal anesthesia, level of sensory block 



The Greek E-Journal of Perioperative Medicine 2020;19(a): 15-25 (ISSN 1109-6888) www. e-journal.gr/ 
Ελληνικό Περιοδικό Περιεγχειρητικής Ιατρικής 2020;19(a): 15-25 (ISSN 1109-6888)www.e-journal.gr/ 

19 

 

©2020 Society of Anesthesiology and Intensive Medicine of Northern Greece  

©2020 Εταιρεία Αναισθησιολογίας και Εντατικής Ιατρικής Βορείου Ελλάδος 

 

 

Author Disclosures:  

Authors Kalopita K, Antsaklis P, Saiti A, Valsamidis D
 
have no conflicts of interest or financial ties 

to disclose. 

 

Corresponding author: 

Konstantina Kalopita MD 

Department of Anaesthesiology and Pain Medicine, "Alexandra" General Hospital, 80 Vasilissis 

Sofias Ave & Lourou Str, Athens, GR-11528, Greece. 

Tel: +30-6944353918 

e-mail: ntikal@hotmail.com 

 

mailto:ntikal@hotmail.com

