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Typical day of Surgery process

* Fasting — protocol depends on type of surgery

* Medications

* Check in process with facility and surgical preparation

* Anaesthetic induction

e Surgery and anaesthetic maintenance, intravenous fluid management

* Anaesthetic recovery — immediately after surgery in recovery room

* Admission to ward or discharge home depending on procedure

* Post operative medications and instructions — wound care, rehabilitation
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Figure 2. Schematic representation of mitochondrial architecture. The outer mitochondrial membrane
(OMM), inner mitochondrial membrane (IMM), inner boundary membrane (IBM), cristae junctions
(CJ), intermembrane space (IMS), cristae and mitochondrial matrix are indicated.

Prostasoni.M and Zeviani.M. Mitochondrial structure and bioenergetics in normal and
disease conditions. International Journal of Molecular Sciences. 2021. 22; 586



Mitochondrial
fu n Ct i O n Ez?grggg?':; ER Membrane '”J’,'-I

architecture

N = ‘ —
§)=es - L\E&M \—S;;nalllngand

redox processes

N

& | Apoptosis

.
ATPase Msp1

s -9
]
i

A "' Protein quality
.ﬁ‘. control and
y degradation

9

Energy metabolism |
pathways

2N
Mitophagy

Phagophore

Metabolism of amino acids, | | Biosynthesis of Fe-S Mitochondrial gene
lipids and nucleotides clusters and cofactors | |expression and translation

Pfanner.N, Warshied.B, Wiedemann.N. Mitochondrial proteins from biogenesis to functional networks. Nature reviews, Molecular cell biology. 2019. 20; 267-284



People with mitochondrial disease
are a mixed population

 Normal mitochondrial function requires 1200
proteins — most encoded by nuclear genes

e Mitochondrial DNA and nuclear DNA variants can
result in mitochondrial disease

* Variable mitochondrial dysfunction and clinical
manifestations in all patients with mitochondrial B Comct
disease, with some similarities within patients of T aeon ¢ s
same genotype and phenotype

Complex |
B Complex il

Prostasoni.M and Zeviani.M. Mitochondrial structure and bioenergetics in normal and disease conditions. International Journal of Molecular Sciences. 2021. 22; 586



Multisystem, clinical presentation of PMD

Seizures: CNS involvement:
Acute de novo onset status epilepticus Young-onset focal neurological deficit, typically associated with a clinical
Focal/ multi-focal myoclonus prodrome, focal seizures/ myoclonus, status epilepticus
Triggered by physiological decompensation Grey-matter affected that does not follow vascular territory and potentially
Well-controlled inter-ictal periods reversible

Basal ganglia calcification
Elevated CSF lactate

Exacerbated by sodium valproate

Eye manifestations:

Ptosis

Asymmetric onset
Frontalis overactivity with preserved orbicularis oculi strength
Slow progression, little diurnal variation
Progressive external ophthalmoplegia
Retinal pigmentary changes
Perimacular in distribution

vision not affected in general

Hearing loss:
Asymmetric, young-onset sensorineural hearing loss
History of partial recovery at some point

Gastrointestinal dysmotility:
Severe constipation, can fluctuate with diarrhoea

Diabetes: Intermittent presentations with pseudo-obstruction

Occur in the young and non-overweight
Less liable to diabetic retinopathy/ neuropathy

Myopathy:
Symmetrical proximal involvement
Can have significant myalgia

Neuropathy:
Subclinical involvement
Axonal or demyelinating or a sensory ganglionopathy

Fig. 1. Clinical features suggestive of a mitochondrial disorder.

Liang.C, Ahmad.K, Sue.C. The Broadening spectrum of mitochondrial disease: shifts in the diagnostic paradigm. Biochimica et Biophysica Acta. 2014. 1840; 1360-1367



Perioperative
consultation

Prior to surgery
Usually with anaesthetist

Goal is to optimise safety during surgery
and plan the best anaesthetic option for
the type of surgery

Involves assessment and management of
other health problems immediately prior
to, during and post surgery

Medication management for day of
surgery (eg. continue antiepileptics)

Immediate perioperative pain and nausea
management

S

‘ Types of Anesthesia |

| 4 Main Types: i

\.

General

Reversible state of
unconsciousness with
loss of sensation of
the entire body

Sedation

Decreased level of
consciousness or
relaxed state, but not
fully unconscious

\

Regional

Blocks sensation in a
large region or portion
of the body

Local

Blocks sensation in a
specific area of the

body

Ezmedlearning.com

Local anaesthesia involves injections that numb a small part ot your body and are normally
used for relatively minor procedures. You stay conscious but free from pain. This is commonly
administered by the surgeon undertaking the operation.

Regional anaesthesia (for example, a spinal, epidural or nerve blocks) involves injections that
numb a larger or deeper part of the body. You stay conscious or receive some sedation, but are

free from pain. For some surgery you may be aware of pressure sensations.

General anaesthesia is medication that gives a deep sleep-like state. It is essential for some
operations and procedures. You are unconscious and feel nothing. Drugs for a general
anaesthetic are usually given into a vein or breathed in as a gas, or a combination of both.

Sedation is medication that makes you feel sleepy and relaxed. You will not be completely
asleep and you may be aware of your surroundings.

Sedation is often used with a local or regional anaesthetic. Sedation may be light or deep
depending on the procedure and you may remember everything, something or nothing
after sedation.

You and your anaesthetic - Royal College of Anaesthetists.



Perioperative considerations for people with
mitochondrial disease

* Medical problems due to mitochondrial disease:

- Muscles (including heart and lung muscle function, heart rhythm),
seizures, gastrointestinal (swallowing problems, gastrointestinal
dysmotility, liver function), endocrine (diabetes), renal (kidney

function).

* Metabolism during fasting and surgery

* Anaesthetics affecting mitochondrial function

* Effect of surgery on mitochondrial disease manifestations

* Expectations for recovery and planning for recovery process



Table I. Listed below are Common Anesthetic Agents and the Sites

A n a e St h et i C S Affected by Each. The References Match those in the Manuscript.

Medication Mitochondrial Effects References
Barbiturates Comeplex | inhibition 33
* Many anaesthetic agents affect . Fromidate o eiom et 1 - 2
mltOChondrlaI resplratory Chaln functhn Propofol Acylcarnitine transferase, 25,37,38
. . . . . complexes V/II/IV inhibition
e Patients Wlth m|tochondr|a|-d|sease, may be Benzodiazepines Complex /Il inhibition 34
more sensitive to anaesthetic agents, lower Ketamine e e Y oo
dOSES INn some patlentS, anaESthEtISt tltrate Dexmedetomidine | Nlor.1e reported None
Ca rEfUIly to EffeCt (USIng tOOIS for If’fg:;r]?r:gemlfemaml m:lr:::n;zlmplex | inhibition 3330
mOnltorlng depth Of anaESthES|a)- Volatile Anesthetics  Complex | inhibition ?_0,2’I,27
. . . . Bupivacaine Acylcarnitine translocase 24
* Despite this, most patients with (Ecidocaine) Mild complex |
mitochondrial disease do well with
a n a esth ESIa . Hsieh.V, Krane.E, Morgan.P. Mitochondrial Disease and Anesthesia. Journal

of Inborn Errors of Metabolism & Screening. 2017 (5); 1-5

e Patients with mitochondrial disease may be
more vulnerable to propofol infusion
syndrome with prolonged propofol
exposure



Metabolic burden of surgery

* Avoid prolonged fasting where possible
* Glucose monitoring and management intraoperatively

* Intravenous fluid selection — avoid IV fluids high in lactate, particularly
in patients with elevated lactate preoperatively

* Perioperative management of nausea and vomiting, anticipate nausea
and manage appropriately



Recovery from surgery

* Pain management
* Nausea management, hydration and nutrition

* Vigilance regarding bowel function, in particular in patients with
known chronic intestinal pseudoobstruction

* Usual post operative recovery elements eg. wound management

e Return to activities — guided by post surgical instructions, may need
support from allied health providers eg. Physiotherapist, occupational
therapist, if there is a step down in function



Patient resources

mito
FOUNDATION

Hope for mitochondrial disease

If you need more information or someone to talk to, you can call our Helpline on 1300 977 180, or email us at
supportservices@mito.org.au.

Surgery and mito
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