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OTHER CLINICAL MANIFESTATIONS OF
HEREDITARY METABOLIC DISEASES:
PERSPECTIVES FROM ANESTHESIOLOGY
AND INTENSIVE CARE

Muammer Hayri BEKTAS!

1. INTRODUCTION

Hereditary metabolic diseases (HMDs), commonly
referred to as inborn errors of metabolism (IEMs), are a
heterogeneous group of genetic conditions caused by deficiencies
of enzymes, transporters, cofactors, or organelle function within
metabolic pathways.*

Although many HMDs first manifest in infancy, advances
in screening and disease-specific therapy have increased survival
and led to the recognition of adult-onset phenotypes;
consequently, perioperative teams increasingly encounter these
patients in adult perioperative practice.?2 Adult intensivists may
also face de novo presentations of previously unrecognized
HMDs, particularly when infection, fasting, trauma, pregnancy,
or medications trigger severe metabolic derangements.3

For anesthesiologists and ICU clinicians, the dominant
threats often extend Dbeyond “classical” biochemical
abnormalities and include chronic organ injury that modifies
airway management, ventilation, hemodynamics,
pharmacokinetics, and nutritional prescriptions.* This chapter
focuses on these non-classical, multisystem manifestations and

L Dr. Ogretim Uyesi, Bandirma Onyedi Eyliil University Faculty of Medicine,
Department of Anesthesiology and Reanimation Balikesir, Turkiye, ORCID: 0009-
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provides practical perioperative and ICU approaches aimed at
preventing catabolism and metabolic decompensation,
anticipating  organ-specific  vulnerabilities, and avoiding
iatrogenic triggers.

2. THE IMPACT OF PERIOPERATIVE STRESS
AND GENERAL MANAGEMENT PRINCIPLES

The perioperative period and critical illness are inherently
catabolic. Fasting, surgical stress, pain, hypothermia, and
infection activate the neuroendocrine stress response and
accelerate glycogenolysis, lipolysis, and proteolysis, thereby
rapidly overwhelming defective pathways and precipitating the
accumulation of toxic intermediates or energy failure in
susceptible HMDs.*-¢

General management therefore prioritizes the prevention
of catabolism and the maintenance of physiologic homeostasis.
Key principles include minimizing preoperative fasting;
providing scheduled carbohydrate intake or intravenous dextrose
for patients with limited fasting tolerance; maintaining
normothermia and treating shivering; ensuring adequate
analgesia to blunt catecholamine-driven substrate mobilization;
and treating triggers early, particularly infection.*-°

Preoperative planning should be individualized and,
whenever feasible, coordinated with a metabolic specialist. Core
elements include the specific diagnosis and baseline control; an
emergency regimen (“sick-day plan”); recent laboratory trends
(glucose, acid-base status, lactate, ammonia, electrolytes);
current diet, medications, and cofactors; and documentation of
prior crises and anesthesia exposures.*,* For moderate- to high-
risk cases, postoperative monitoring should be planned in a
setting capable of frequent metabolic sampling and rapid
escalation (Table 1).
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Carbohydrate delivery is the usual first-line anabolic
strategy. A continuous dextrose infusion can be initiated at the
onset of fasting or at induction and then titrated to suppress
ketogenesis and avoid hypoglycemia while maintaining safe
glycemic targets; insulin may be required to permit higher
glucose infusion rates without severe hyperglycemia.,® The
required glucose infusion rate and the role of temporary protein
or fat restriction depend on the specific disorder (e.g., urea-cycle
defects versus fatty-acid oxidation defects) and should follow
disease-specific protocols.

Perioperative fluid and drug choices should be guided by
both the metabolic diagnosis and the end-organ phenotype, with
attention to exposures that may worsen mitochondrial redox
balance, promote catabolism, or mask early warning signs of
crisis. A practical list of “avoid/caution” exposures and safer
alternatives is summarized in Table 5.

3. CARDIOVASCULAR MANIFESTATIONS

Cardiovascular involvement is a major determinant of
perioperative risk in HMDs. Depending on the underlying
mechanism, myocardial disease may result from energy failure
(impaired fatty-acid oxidation or mitochondrial oxidative
phosphorylation) or from storage and infiltration of valves,
myocardium, and conduction tissue.” Manifestations include
hypertrophic or dilated cardiomyopathy, conduction disease and
arrhythmias, progressive valvular thickening with stenosis or
regurgitation, coronary disease, and pulmonary hypertension.

Long-chain fatty-acid oxidation defects (FAODs), such as
very long-chain acyl-CoA dehydrogenase (VLCAD) deficiency,
may present with hypertrophic or dilated cardiomyopathy and
malignant arrhythmias, particularly during fasting or systemic
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stress; toxic long-chain acylcarnitines are thought to contribute to
electrical instability.?

Glycogen storage disease type Il (Pompe disease) is the
prototype of metabolic hypertrophic cardiomyopathy; outflow
tract obstruction and diastolic dysfunction can render these
patients exquisitely preload- and afterload-dependent, even when
enzyme replacement therapy has been initiated.’

Primary mitochondrial disorders can involve both the
myocardium and the conduction system; progressive conduction
block (e.g., within the Kearns-Sayre spectrum) and
cardiomyopathy may deteriorate under perioperative stress and
exposure to certain medications.'®

Lysosomal storage disorders frequently cause infiltrative
cardiac disease. In mucopolysaccharidoses, glycosaminoglycan
deposition leads to valvular thickening, myocardial hypertrophy,
coronary narrowing, and pulmonary hypertension, often
manifesting at young ages.*

Practical perioperative and ICU implications include
systematic cardiovascular evaluation (at a minimum, ECG and
echocardiography), careful titration of induction and vasoactive
agents, and planning for an appropriate level of monitoring.
Invasive arterial pressure monitoring should be considered for
patients with moderate-to-severe cardiomyopathy, significant
valvular lesions, or pulmonary hypertension. In disorders of
energy metabolism, continuous carbohydrate delivery should be
maintained and prolonged lipid-based infusions avoided when
possible; if propofol is required, dose and duration should be
limited, with close monitoring for evolving metabolic acidosis
and rhabdomyolysis, particularly in patients with long-chain
FAODs or mitochondrial disease.
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4. AIRWAY AND RESPIRATORY
MANIFESTATIONS

Airway management is often the most immediate and
high-stakes challenge in selected HMDs, particularly storage
disorders such as mucopolysaccharidoses (MPS). Progressive
glycosaminoglycan  deposition  produces  macroglossia,
adenotonsillar hypertrophy, thickened supraglottic tissues,
limited mouth opening, reduced neck mobility, and airway
narrowing or tortuosity; mask ventilation, supraglottic airway
rescue, and tracheal intubation may all be difficult.*

In addition to soft-tissue distortion, skeletal abnormalities
can critically modify airway strategy. Atlantoaxial instability and
cervical canal stenosis (especially within the Morquio spectrum)
increase the risk of spinal cord injury during positioning and
laryngoscopy, and some patients develop occult cord
compression.'* Preoperative cervical spine imaging and strict
neck precautions should be considered whenever instability is
suspected or documented.

A structured, multidisciplinary airway plan is
recommended for patients with anticipated difficult airway
anatomy. When feasible, awake flexible endoscopic intubation is
often the safest approach; when cooperation is limited,
inhalational induction with preservation of spontaneous
ventilation until the airway is secured may be preferred.
Videolaryngoscopy, a range of supraglottic devices, rigid
bronchoscopic equipment, and a rehearsed front-of-neck access
plan should be immediately available, ideally with
otorhinolaryngology support on standby.'

Airway difficulty in MPS tends to worsen with age and
disease progression, reinforcing the need for anticipatory
assessment, including a history of obstructive sleep apnea, prior
intubation records, and targeted endoscopy or imaging when
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appropriate.’® Because many patients also have restrictive
physiology, pulmonary hypertension, or chronic upper-airway
collapse, extubation should be treated as a high-risk step, with
clear criteria, a defined backup plan, and early access to non-
invasive ventilation (NIV) or ICU care.

5. NEUROMUSCULAR AND
MUSCULOSKELETAL MANIFESTATIONS

Neuromuscular involvement is common across metabolic
myopathies and mitochondrial cytopathies and has direct
implications for anesthesia and ICU care. Baseline weakness,
restrictive physiology, ineffective cough, and bulbar dysfunction
increase the risk of perioperative hypoventilation and aspiration,
thereby making postoperative weaning or extubation failure more
likely."”

A central perioperative concern is stress-related
rhabdomyolysis and its downstream complications, including
hyperkalemia, acute kidney injury, and arrhythmias. To reduce
risk, prolonged fasting, hypothermia, and shivering should be
avoided, and adequate analgesia ensured. Succinylcholine is
generally avoided in patients with myopathic features because it
can precipitate severe hyperkalemia and muscle injury; non-
depolarizing neuromuscular blockers should be titrated
conservatively using quantitative monitoring, with full reversal
confirmed before extubation.'’,'®

In some metabolic and neuromuscular phenotypes,
exposure to volatile anesthetics or depolarizing neuromuscular
blockade can trigger anesthesia-induced rhabdomyolysis that
clinically mimics malignant hyperthermia (MH). Although true
MH susceptibility has not been established for most HMDs, a
trigger-free anesthetic strategy can be considered in patients with
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significant myopathy, and an MH cart should be immediately
available when risk is uncertain.!?,2°

When appropriate, regional anesthesia and multimodal
analgesia may reduce physiologic stress, opioid requirements,
and exposure to potential triggers; this approach has been used
successfully in selected mitochondrial myopathy cases with
concern for MH-like reactions.*

For prolonged ICU sedation, high-dose propofol infusions
should be minimized in patients with mitochondrial dysfunction
or long-chain FAODs because of concern for propofol infusion
syndrome; if propofol is used, dose and duration should be
limited, with close monitoring for metabolic acidosis,
rhabdomyolysis, and cardiac failure.’’,'”> Table 5 summarizes
practical drug and fluid considerations across common HMD
scenarios.

6. HEPATIC, RENAL, HEMATOLOGIC AND
ENDOCRINE CONSIDERATIONS

Many HMDs have hepatic involvement that alters drug
metabolism, synthetic function, and perioperative bleeding risk.
Preoperative assessment should include liver enzymes, bilirubin,
coagulation profile, and platelet count, with anticipatory
correction of clinically significant coagulopathy prior to invasive
procedures. Hepatosplenomegaly may further impair respiratory
mechanics by elevating the diaphragm and worsening restrictive

physiology.
Renal vulnerability may be pre-existing (disease-related
chronic kidney disease) or crisis-related (e.g., pigment

nephropathy following rhabdomyolysis). Renally cleared
medications should be dose-adjusted, nephrotoxins avoided when
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alternatives exist, and renal perfusion maintained using
individualized fluid and hemodynamic targets.

Hematologic abnormalities may complicate invasive
monitoring and regional anesthesia. For example, hypersplenism
in Gaucher disease can lead to thrombocytopenia and anemia,
increasing bleeding risk and necessitating individualized
transfusion planning.?

Endocrine and metabolic comorbidities (e.g., adrenal
insufficiency in selected peroxisomal disorders or diabetes in
mitochondrial disease) should be actively reviewed because they
may precipitate perioperative hemodynamic instability. Stress-
dose corticosteroids should be provided when clinically
indicated, and frequent glucose monitoring with insulin titration
implemented in patients with brittle glycemic control.'

7. MANAGEMENT OF METABOLIC
DECOMPENSATION IN THE ICU

Patients with known HMDs remain vulnerable to
metabolic decompensation during any critical illness, and some
adults first present to the ICU with an undiagnosed disorder.
Unexplained hyperammonemia, refractory metabolic acidosis,
recurrent encephalopathy, rhabdomyolysis, or multiorgan
dysfunction—particularly in a young or previously healthy
patient—should prompt consideration of an inborn error of
metabolism and early expert consultation.?,*

Initial management should be parallel and protocolized:
stabilize airway, breathing, and circulation; obtain a focused
metabolic laboratory panel (arterial or venous blood gas, lactate,
ammonia, glucose and ketones, electrolytes, liver and renal
function, and creatine kinase); and simultaneously halt
catabolism by delivering adequate carbohydrate calories (often
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intravenous dextrose, with insulin titration as needed) while
treating precipitating triggers such as sepsis, hypothermia, or
uncontrolled pain.’,* Where disease-specific therapy is available
(e.g., ammonia scavengers for urea-cycle disorders), it should be
initiated promptly under specialist guidance.

Extracorporeal toxin removal is time-critical in selected
scenarios. Severe or rapidly rising hyperammonemia with
encephalopathy may warrant early renal replacement therapy to
accelerate ammonia clearance, alongside medical therapy and
meticulous prevention of further catabolism.?? Similarly, life-
threatening organic acidemias or intoxication states with severe
acidosis may require dialysis-based removal while definitive
therapy is initiated.

8. PRACTICAL PERIOPERATIVE AND ICU
CHECKLIST

The following checklist synthesizes the chapter into
bedside actions. It should be adapted to the specific diagnosis and
local resources (see Tables 1-5).

Preoperative

»  Confirm the exact diagnosis, baseline regimen, and an
emergency (“sick-day”) plan; involve a metabolic
specialist early.

e Assess end-organ involvement: ECG +
echocardiography; targeted respiratory evaluation;
airway history and prior anesthesia records; and review
liver and renal function and coagulation status.

e Plan fasting minimization and carbohydrate support
(oral or 1V dextrose), and schedule the case early in the
day when possible.
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Define the postoperative destination (PACU vs ICU) and
laboratory monitoring frequency before starting the case.

Intraoperative

* Maintain continuous carbohydrate delivery when
indicated; monitor glucose frequently and titrate insulin
if required.

* Maintain strict normothermia, adequate analgesia, and
hemodynamic stability; treat shivering and hypoxia
promptly.

» Use a pre-briefed airway plan for high-risk phenotypes
(Table 3), and ensure that rescue equipment and
appropriate expertise are immediately available.

e Titrate neuromuscular blockers using quantitative
monitoring, and ensure full reversal before extubation in
patients with neuromuscular involvement.

Postoperative / ICU

* Resume enteral nutrition early when safe; avoid
unnecessary protein restriction unless indicated by the
specific disorder and specialist guidance.

*  Trend metabolic markers (ABG/VBG, lactate, ammonia,
CK, electrolytes) based on risk and clinical trajectory,
and establish an escalation pathway (Table 4).

* Minimize prolonged high-dose propofol sedation in
susceptible disorders, and reassess sedative and
analgesic needs frequently (Table 5).

e Act early on triggers (infection, bleeding, hypothermia,
inadequate caloric intake) to prevent secondary
metabolic crises.

10
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9. CONCLUSION

Hereditary metabolic diseases now increasingly intersect
with adult anesthesiology and intensive care. Beyond acute
biochemical crises, chronic multisystem involvement—
particularly cardiovascular disease, difficult airways, respiratory
impairment, and  neuromuscular  vulnerability—drives
perioperative risk. The most effective strategy is anticipatory
prevention: minimizing fasting and catabolism, maintaining
normothermia and physiologic stability, tailoring drug and fluid
choices to the specific diagnosis, and escalating care early when
decompensation is suspected. Structured checklists and
multidisciplinary coordination can translate complex metabolic
physiology into safer and more effective perioperative and ICU
care.

11
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Table 1. Perioperative risk stratification and baseline
recommendations for hereditary metabolic diseases.

Domain Higher-risk clues Practical actions

HMD Urea-cycle disorders; severe Prefer experienced

category organic acidemias; long-chain centers; ensure metabolic
FAODs; primary mitochondrial | consultation; document an
disorders emergency plan and

trigger avoidance.

Baseline Recent crisis; frequent Optimize prior to elective

metabolic decompensations; persistent surgery; postpone if

stability hyperammonemia/lactic unstable; plan early IV

acidosis; poor nutritional intake | carbohydrate support and
frequent point-of-care

testing.
Organ Cardiomyopathy, conduction Perform organ-specific
involvement | disease, pulmonary assessment (ECG/echo +
hypertension; severe Holter; respiratory
restrictive/obstructive lung evaluation; liver/renal
disease; advanced liver/renal panels); consider invasive
dysfunction monitoring; plan
postoperative ICU
admission.
Procedure Major/long surgery; large fluid | Minimize duration and
and shifts; hypothermia risk; high fasting; maintain strict
anesthetic pain burden normothermisa;
stress multimodal analgesia;

avoid triggers; anticipate
postoperative respiratory

support.
Fasting Inability to tolerate >4-6 h Limit fasting; start IV
tolerance and | fasting without symptoms or dextrose at fasting onset;
nutrition biochemical deterioration resume enteral feeding

early when safe; consider
dietitian input.

Team & Limited access to metabolic Pre-arrange lab

logistics labs or extracorporeal therapies | turnaround and escalation
pathway (including
dialysis capability for
severe crises); ensure
communication across
anesthesia, ICU, surgery
and metabolic teams.

16
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Table 2. Selected hereditary metabolic disease groups: typical
systemic vulnerabilities and key anesthetic/ICU implications.

HMD group
(examples)

Typical systemic
vulnerabilities beyond
classical biochemistry

Key anesthetic/ICU
implications

Long-chain FAODs
(VLCAD, CPT I,
LCHAD/TFP)

Stress-triggered
cardiomyopathy/arrhyth
mias; hypoketotic
hypoglycemia;
rhabdomyolysis

Strict fasting avoidance;
continuous IV dextrose;
cautious use/avoidance of
prolonged lipid-based infusions
and prolonged propofol;
monitor CK, glucose,
electrolytes; anticipate ICU
monitoring for major stress.

GSD Il (Pompe)

Hypertrophic
cardiomyopathy;
diaphragmatic
weakness/nocturnal
hypoventilation;
macroglossia and weak
cough

Hemodynamic goals for HCM
(avoid tachycardia and abrupt
preload/afterload changes);
preop respiratory assessment;
cautious NMBA dosing with
quantitative monitoring and
complete reversal; plan
postoperative NIV or staged
extubation when needed.

Mucopolysaccharid

Progressive difficult

Multidisciplinary airway plan

mitochondrial
disorders (MELAS,
KSS, others)

respiratory weakness;
conduction disease;
lactic acidosis

oses (MPS airway; obstructive (advanced devices, ENT

1/IVIVI) sleep apnea; restrictive | standby); consider awake or
lung disease; spontaneous-ventilation
tracheomalacia; cervical | techniques; cervical spine
spine instability; precautions; thorough cardiac
valvular evaluation; high threshold for
disease/pulmonary postoperative ICU admission.
hypertension

Primary Myopathy and Avoid prolonged high-dose

propofol; maintain oxygen
delivery and normothermia;
glucose support to prevent

acidosis during
catabolic stress;
encephalopathy and
cerebral edema risk

propensity; catabolism; cautious
autonomic/Gl sedative/opioid titration;
dysmotility anticipate aspiration risk;
consider pacing readiness when
conduction disease is present.
Urea-cycle Rapid Minimize fasting; early IV
disorders / organic hyperammonemia or glucose/insulin to stop
acidemias severe metabolic catabolism; frequent

ammonia/ABG monitoring;
prompt disease-specific therapy
and early extracorporeal
clearance when severe or
refractory.

17




Anesteziyoloji ve Reanimasyon Alaninda Giincel Konular ve Akademik Degerlendirmeler

Table 3. Stepwise airway and peri-extubation plan for high-risk
storage disorders (e.g., mucopolysaccharidoses).

Phase Action items (examples)
Preoperative Review prior airway/anesthesia records; screen for
assessment obstructive sleep apnea and chronic airway obstruction;

assess mouth opening/neck mobility; evaluate
cardiac/respiratory reserve. Consider cervical spine
imaging when instability is suspected; consider ENT
evaluation and/or flexible nasopharyngoscopy when
feasible.

Preparation &
team

Early multidisciplinary briefing (anesthesia—ICU-
ENT-surgery—metabolic); difficult airway cart and
backup oxygenation devices at bedside; plan for
cervical spine precautions and patient positioning;
predefine an abort/awakening strategy and a
front-of-neck access pathway.

Plan A: secure
airway

Awake flexible endoscopic intubation when feasible;
topicalization and minimal sedation. If asleep
technique is required, prefer inhalational induction with
spontaneous ventilation; avoid neuromuscular blockade
until ventilation is confirmed and the airway is secured.

Plan B:
alternative
intubation

Videolaryngoscopy with appropriate blades; use of
intubating supraglottic devices as a conduit; rigid
bronchoscopy if available. Use smaller ETT sizes if
subglottic narrowing is suspected; confirm cuff seal
and capnography.

Rescue / ‘can’t
intubate, can’t
ventilate’

Early call for help; optimize mask/SAD technique and
positioning; transition to emergency surgical airway
per local algorithm; ENT standby is strongly advised
for severe MPS phenotypes.

Extubation &
postoperative
support

Extubate fully awake with optimized neuromuscular
function; consider staged extubation (airway exchange
catheter) and ICU extubation for highest-risk cases.
Plan early NIVV/CPAP, aggressive pulmonary hygiene
and close monitoring for airway obstruction or
respiratory failure.
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Table 4. ICU emergency bundle for suspected acute metabolic
decompensation in hereditary metabolic diseases.

Step Immediate actions Monitoring /
notes

1. Stabilize & call | ABC resuscitation; treat Do not delay

for help hypoxia/hypotension; obtain initial
focused history (diagnosis, carbohydrate
baseline regimen, recent support while
fasting/infection/medications); | awaiting
contact metabolic specialist confirmatory
early. testing.

2. Stop catabolism
(anabolic shift)

Start IV dextrose infusion; stop
prolonged fasting; provide
enteral carbohydrate as soon as
safe; add insulin if needed to
permit adequate glucose
delivery; maintain
normothermia and analgesia.

Frequent bedside
glucose; monitor
ketones when
relevant; avoid
iatrogenic
hypoglycemia.

3. Rapid ABG/VBG, lactate, ammonia, Trend values;
diagnostics electrolytes, glucose/ketones; consider
CK; LFT/RFT; CBC; cultures plasma/urine
if infection; ECG % bedside metabolic studies
echo when unstable. per specialist
(acylcarnitines,
organic acids,
amino acids).
4 Disease-specific therapy (e.g., | Use local

Remove/neutralize
toxins

ammonia scavengers,
L-arginine where indicated);
consider activated charcoal for
recent ingestions; initiate RRT
early for severe
hyperammonemia or refractory

thresholds and
clinical context;
ensure adequate
vascular access
and hemodynamic
support for

acidosis/toxic metabolite extracorporeal
accumulation. therapy.
5. Support organs | Mechanical ventilation when Reassess every 1-
& reassess needed; vasopressors/inotropes | 2 hours in

as indicated; seizure control
(avoid contraindicated agents
in mitochondrial disease); start
vitamins/cofactors when

evolving crises;
address trigger
(antibiotics/source
control for sepsis,

appropriate (e.g., thiamine, temperature
biotin, cobalamin, carnitine) control, pain
under guidance. control).
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Table 5. Practical drug and fluid considerations in hereditary
metabolic diseases (examples; individual protocols may differ).

severe critical
illness

rhabdomyolysis,
cardiac collapse)

Exposure / Avoid or use | Rationale Prefer / consider
practice with caution
in
Prolonged Most HMDs; | Triggers Shorten fasting;
fasting / especially catabolism — start IV dextrose at
inadequate FAQODs, hypoglycemia, fasting onset; early
calories urea-cycle hyperammonemi | enteral feeds when
disorders, a, lactic acidosis, | safe; treat
organic toxic metabolite | pain/infection and
acidemias accumulation maintain
normothermia.
Prolonged Primary Concern for Limit
high-dose mitochondria | propofol infusion | dose/duration;
propofol | disorders; syndrome and close metabolic
infusion (ICU long-chain worsening energy | monitoring;
sedation) FAQODs; failure (acidosis, | consider

alternatives
(dexmedetomidine,
benzodiazepines,
ketamine) and

muscle disorders

multimodal
analgesia.
Succinylcholin | Metabolic Risk of Use
e myopathies; hyperkalemia and | non-depolarizing
mitochondria | anesthesia-induce | neuromuscular
| myopathy; d rhabdomyolysis | blockade with
unclear quantitative
neuromuscul monitoring and full
ar phenotype reversal; consider
avoiding paralysis
until airway is
secured in difficult
airways.
Volatile Severe Potential for Consider a
anesthetics myopathies; MH-like trigger-free
patients with | reactions or technique when
prior anesthesia-induce | indicated (avoid
MH/AIR d rhabdomyolysis | succinylcholine
concerns in susceptible and volatile

agents); leverage
regional anesthesia
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and multimodal
analgesia.

Lactate-buffere
d crystalloids
(e.g., Ringer’s
lactate)

Patients with
active or
high-risk
lactic
acidosis (e.g.,
mitochondria
| cytopathies)

May increase
lactate load or
confound lactate
trend
interpretation in
severe acidosis

Choose fluids
guided by acid-
base status and
local protocols
(e.9.,
acetate-buffered
solutions or
balanced
alternatives).

stress

Valproate for Selected Risk of severe Use alternative
seizure control | mitochondria | hepatotoxicity antiepileptics

| disorders and metabolic aligned with the

(especially worsening in patient’s diagnosis;

with POLG- | susceptible involve

related risk) mitochondrial neurology/metabol

phenotypes ic team early.

High lipid load | Long-chain Impaired long- Prioritize
(including FAODs chain fatty-acid carbohydrate
lipid-based (diagnosis- utilization may calories; follow
parenteral specific) worsen metabolic | disease-specific
nutrition) balance during lipid restrictions;

consult metabolic
dietitian when
parenteral nutrition
is required.
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AKUT MiYOKART ENFARKTUSUNU TAKLIT
EDEN COVID-19 iLE IiLiSKiLi PERIKARDIT
VE KORONER GiRiSIM SONRASI
SUBARAKNOID KANAMA

Mehmet KILIC!

1. GIRIS

Yogun bakimda gogiis agrist ve nefes darliginin
degerlendirilmesi, kardiyak ve ndrolojik hastaliklarin es zamanh
bulunmas1  halinde  karmasiklasir.  Elektrokardiyografik
degisikliklerin ve troponin yiiksekliginin tek bir taniya
baglanmasi, devam eden yakinmalarin nedeninin gbézden
kagcmasina yol acabilir. Bu béliimde, perikardite baghh gogiis
agrist ve solunum sikintisinin akut miyokart enfarktiisiiyle
karigtig1, koroner girisim ve antitrombotik yiikleme sonrasinda
subaraknoid kanama gelisen bir olgu ele alinmaktadir. Ayrintilx
anamnez  ve  fizik  muayenenin  taninmn  yeniden
degerlendirilmesindeki rolii ile kanama ve tromboz risklerinin
birlikte yonetimi tartisilmaktadir.

Akut perikardit yalnizca COVID-19 sirasinda veya
sonrasinda  goriilen bir hastalik degildir. Diger viral
enfeksiyonlara, 6zellikle yakin donemde geg¢irilmis {ist solunum
yolu enfeksiyonlarina eslik edebilir veya bunlar1 izleyebilir.
Etiyolojik etkenin gosterilemedigi bircok olgu idiyopatik olarak
siniflandirilir ve viral koken olasi kabul edilir. Buna karsilik iist
solunum yolu enfeksiyonu Oykiisii tek basmna viral perikardit

L Dr. Ogr. Uyesi Van Yiiziincii Y1l Universitesi Tip Fakiiltesi, Anesteziyoloji ve
Reanimasyon Anabilim Dali, Yogun Bakim, Van, Tiirkiye, ORCID: 0000-0002-
5345-0166.
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tanisin1  dogrulamaz; klinik ve objektif bulgular birlikte
degerlendirilmelidir (Adler ve ark., 2015; LeWinter, 2014).

SARS-CoV-2 enfeksiyonunun kardiyovaskiiler bulgulari
arasinda  perikardit ve  miyoperikardit  bulunmaktadir.
Yayimlanan olgularda goglis agrisi, dispne, inflamatuar
belirteclerde ylikselme ve perikardiyal eflizyon bildirilmistir;
ancak olgu bildirimlerine dayanan veriler toplum insidansi olarak
yorumlanamaz (Theetha Kariyanna ve ark., 2022). Koroner arter
hastaliginin bulunmasi perikardiyal inflamasyonu dislamaz. Bu
nedenle koroner girisim sonrasinda siiren agrinin niteliginin
yeniden sorgulanmasi, 6zellikle eslik eden enfeksiyon bulgular
varsa, klinik karar acisindan degerlidir.

2. OLGU SUNuUMU
2.1. Basvuru ve Koroner Girisim

Yetmis bir yasinda, 95 kg agirliginda ve 180 cm boyunda
erkek hasta, subaraknoid kanamanin (SAK) etiyolojisinin
aragtirtlmasi ve dijital subtraksiyon anjiyografi (DSA) yapilmasi
amactyla dis merkezden sevk edildi. Ozge¢misinde hipertansiyon
bulundugu, ancak diizenli antihipertansif kullanmadig1 6grenildi.
Yaklagik 15 saat once gelisen gogiiste sikisma ve nefes darligi
nedeniyle dis merkezde ST yiikselmesiz akut miyokart enfarktusu
on tamistyla koroner anjiyografi yapilmisti. Islem sirasmda 5.000
U heparin, 450 mg klopidogrel (Plavix; 6 adet 75 mg tablet) ve
300 mg asetilsalisilik asit (aspirin) uygulandigi bildirildi. Heparin
antikoagulan, Kklopidogrel ve aspirin ise antiagregan tedavi
bilesenleriydi. Sol 6n inen koroner arterin distal boliimiinde
yaklasik %70 darlik saptandigi ve ikili antiagregan tedavi altinda
bir stent yerlestirildigi kaydedildi.

Koroner girisim sonrasinda gogiis agrist ve solunum
sikintist devam etmisti. Siiren agriya kan basmcinda yiikselme
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eslik etmis; islemden yaklasik 2,5 saat sonra biling diizeyinde
gerileme, konusma bozuklugu ve ekstremitelerde giigsiizliik
gelismisti. Beyin bilgisayarli tomografisinde (BT) posterior
fossada, beyin sapinin anteriorunda ve kaudal yonde uzanan SAK
bildirilmesi tizerine hasta ileri degerlendirme igin sevk edilmisti.
Hasta akut miyokart enfarktiisii 6n tanis1 ve intrakraniyal kanama
nedeniyle yogun bakim degerlendirmesine yoOnlendirilmisti.
Tedavi ekibinin klinik degerlendirmesinde, devam eden agriya
eslik eden hipertansiyon ile heparin ve antiagregan yiiklemesinin
kanama gelisimine katkida bulunmus olabilecegi diisiiniildi.
Bununla birlikte bu zamansal iliski, kanamanin tek ve kesin
nedenini gostermemektedir.

2.2. Yogun Bakima Kabul ve ilk Degerlendirme

[k degerlendirmede hasta bilingli, koopere ve oryanteydi;
konusma giicliigii ve ekstremitelerde gligsiizliikk devam ediyordu.
Oda havasinda periferik oksijen satiirasyonu %93, solunum sayis1
16/dk, viicut sicakligr 36,5 °C, kalp hiz1 84/dk ve kan basinci
150/80 mmHg olarak o6lciildii. Solunum sesleri baslangicta
dogaldi. Serebral DSA incelemesinde anevrizma saptanmadi ve
hasta yogun bakim {initesine alindi. Paylasilan beyin BT kesitleri
Sekil 1C-D’de sunulmaktadir.

Yogun bakimda gogiiste sikisma, nefes darligi ve
huzursuzluk surdl. Transtorasik ekokardiyografide sol ventrikl
ejeksiyon fraksiyonu %55, sag ventrikiil boyutu ve islevi
normaldi. Sag ventrikiil komsulugunda 9 mm’ye ulasan,
perikardiyal boslukta esit dagilim gostermeyen efiizyon saptandi.
Kardiyak tamponad bulgusu bildirilmedi. Elektrokardiyografi
(EKG) ve seri troponin Ol¢iimleriyle kardiyak degerlendirme
stirdiiriildi (Sekil 1).
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2.3. Solunum Destegi ve Tanisal Yeniden
Degerlendirme

Izlemde belirgin huzursuzluk, kan basmcinda degiskenlik,
takipne ve artan nefes darligi nedeniyle hasta entiibe edildi.
Kontrol beyin BT’sinde kanamada artis izlenmedi. Toraks
BT’ sinde bilateral posterobazal bdlgelerde hafif buzlu cam
opasiteleri ve sag ventrikul anteriorunda perikardiyal eftizyon
bildirildi. Hemodinamik ve solunumsal stabilizasyon sonrasinda
hasta ayn1 giin ekstiibe edildi.

Oykii yeniden sorgulandiginda 5-6 giin énce yolculuk
yaptig; bogaz agrisi, bogazda kasinti ve ses degisikligiyle
seyreden {ist solunum yolu yakinmalarinin bulundugu 6grenildi.
Gogius agrist keskin karakterdeydi; sirtiistii yatmakla artiyor, dne
egilmekle  hafifliyordu.  Kongre  sunumunda V1-V2
derivasyonlarinda hafif ST yiikselmesi tarif edilmekteydi.
Troponin [ diizeyinde sinirh yiikkselme ve inflamatuar
belirteclerde artis vardi. Nazofarengeal siiriintii incelemesinde
SARS-CoV-2 pozitifligi saptandi.

Pozisyonla degisen gogiis agrisi, perikardiyal eflizyon ve
inflamatuar yanit birlikte degerlendirilerek akut perikardit tanis1
diisiintildii. Yakin tarihli solunum yolu yakinmalar1 ve SARS-
CoV-2 pozitifligi nedeniyle klinik tablo COVID-19 ile iliskili
perikardit olarak degerlendirildi. Bununla birlikte, solunum
oreginde viral pozitiflik perikard dokusunda dogrudan viral
tutulumu kanitlamamaktadir.
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EKG VE BEYiN BT

A Ik EKG € Beyin BT
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Sekil 1. Olguya ait EKG ve beyin BT gorantaleri
A Ik EKG kayds; bazal cizgi kaymasi ve artefakt izlenmektedir. B: Yodun bakim EKG kaydi. 56210 sunumda V1-V2'de hafif 5T

stir; bu d perlkardit igin dzgll dedildir ve klinlk bulgular, seri traponin Glgimler] ve
ile birlikte

C-D: Secilmig aksiyel beyin BT kesitleri, Klinik radyoloji dederlendirmesinde posterior fossada ve beyin sapi anteriorunda
id kanarna Blidislleist

Orijinal kayitlarn fotod { 5. hasta bilgilerini iceren ekran kenarlan gikanimistir. BT gorintilerinde moiré

artefakt! bulunmaktadir; bu kesitler kanama hacminin nicel algimande kullanimamastir.

2.4. Tedavi ve Klinik Seyir

Perikardit diigiiniilmesi {izerine kolsisin ve nonsteroid
antiinflamatuar ilag tedavisi baslandi. Klinik kayitlarda
moksifloksasin uygulandigi da belirtilmekteydi. Norolojik izlem
sirasinda deksametazon ve mannitol kullanildig: bildirildi. Bu
uygulamalar olgunun tedavi dykiisiinii yansitmaktadir; 6zellikle
aktif intrakraniyal kanama ile yeni koroner stentin birlikte
bulunmasi, antiinflamatuar ve antitrombotik tedavilerin risk—
yarar dengesinin bireysel olarak degerlendirilmesini gerektirir.

Seri tetkiklerde C-reaktif protein (CRP) dlzeyi 82
mg/L’den 10 mg/L’ye geriledi. Troponin I degerleri erken
donemde laboratuvarin bildirilen iist sinirina yakin veya hafif
iizerinde olup sonraki dl¢iimlerde azaldi (Tablo 1). Entlibasyon
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oncesi ve sonrasindaki kan gazi degerleri Tablo 2’de
gosterilmistir. Dordiincii giin kontrol goriintiilemelerinde SAK
alanlarinda ve akciger parankim opasitelerinde azalma bildirildi.
Yedi giinliik yogun bakim ve toplam sekiz giinliik hastane izlemi
sonrasinda hasta klinik iyilesmeyle taburcu edildi.

Tablo 1. Secilmis laboratuvar parametrelerinin seyri

Parametre KAGoOncesi 1.gin 2.gin 4.gin  8.gln
CRP (mg/L) 70 82 70 52 10
Prokalsitonin (ng/mL) — 0,03 0,34 0,11 0,047
Kreatinin* 1,2 0,9 1,1 1,52 0,89
Troponin I* 0,0105 0,047 0,051 0,013 0,022
Hemoglobin (g/dL) 14,9 16,5 17 15,7 16,5
INR 1 0,9 1 0,98 0,93

Not. KAG: koroner anjiyografi, CRP: C-reaktif protein; INR: uluslararasi
normallestirilmis oran. Giinler klinik izlem sirasini gostermektedir; 8. giin taburculuk
Olcumadar. *Kreatinin ve troponin | birimleri 6zgun laboratuvar raporuyla
dogrulanmalidir. Troponin I i¢in kaynak tabloda iist referans smir1 0,047 olarak
bildirilmistir; 6l¢timler ayni bildirilen 6lgekle aktarilmigtir. —: veri yok.

Tablo 2. Erken donemde kan gaz1 parametreleri

Zaman pH PCO:* PO:* HCOs™ Laktat
KAG oncesi 7,36 39 58 21,9 1,6
Acil degerlendirme 7,46 28 56 20 2,91
1. giin entlibasyon &ncesi 744 34 39 22 3,9
1. giin entiibasyon sonrasi 7,36 41 118 23 1,62
2.gln 7,47 29 58 24 2

Not. HCOs™ ve laktat: mmol/L. *Parsiyel basing degerleri kaynak tablodaki dlgekte
aktarilmigtir; birimler, Ornek tirii ve Ornekleme sirasindaki oksijen destegi
dogrulanmahdir. Orneklerin arteriyel veya vendz oldugu belirtiimediginden PO
degerlerinden tek basina oksijenasyon siddeti ya da PaO»/FiO: orant hesaplanmamustir.

3. TARTISMA
3.1. Gogiis Agrisinda Tanisal Yeniden Degerlendirme

Bu olgunun temel 6gretici yonii, perikardite bagl gogiis
agrist ve solunum sikintistnin akut miyokart enfarktiisii olarak
yorumlanabilmesi ve tanisal yeniden degerlendirmenin tedavi
yoniinii degistirmesidir. Ik bagvuruda gogiiste sikisma seklinde
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anlatilan agrinin sonraki goriismede keskin, sirtiistii yatigla artan
ve One egilmekle azalan 6zelliklerinin belirlenmesi, perikardiyal
inflamasyonu gilindeme getirmistir. Anamnez tek seferlik bir
islem olarak goriilmemeli; hastanin iletisiminin ve klinik

durumunun degistigi yogun bakim ortaminda yeniden
almmalidir.

Klasik  perikardit —degerlendirmesinde tipik agri,
perikardiyal slirtlinme sesi, yaygin ST yiikselmesi veya PR
depresyonu ve perikardiyal eftizyon birlikte incelenir. Giincel
Avrupa Kardiyoloji Dernegi yaklagimi klinik sunumun objektif
destekleyici bulgularla birlestirilmesini vurgular (Schulz-Menger
ve ark., 2025). Olguda agr1 6zellikleri ve eflizyona inflamatuar
belirteg yiiksekligi eslik etmektedir; V1-V2 ile smurli ST
degisikligi ise yaygin perikardit EKG paterni olarak kabul
edilmemelidir.

Y ogun bakim ekibinin ayrintil1 anamnez ve fizik muayene
sonrasindaki degerlendirmesi, basvurudaki goglis agrisi ve
solunum sikintisimin  esas olarak COVID-19 ile iliskili
perikarditten kaynaklandig1 ve akut miyokart enfarkttsun taklit
ettigi yoniindeydi. Koroner girisimden sonra agrinin siirmesi,
pozisyonla degisen agr1 niteligi ve perikardiyal efiizyon bu
yorumu desteklemekteydi. Troponin I’nin girisim Oncesindeki
degeri 0,0105 olup tabloda bildirilen 0,047 st sinirinin
altindaydi. Bununla birlikte tek bir erken troponin 6l¢iimii akut
koroner sendromu diglamaz. Saptanan koroner darlik eslik eden
koroner arter hastaligin1 géstermektedir; enfarktiisiin kesin olarak
dislandigin1 veya stent endikasyonunun geriye doniik kesin
bicimde degerlendirilebildigini sdylemek icin tiim seri kayitlar
gerekir.
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3.2. Viral Enfeksiyonlar COVID-19 ve Miyokardiyal
Tutulum

Perikardit a¢isindan sorgulama COVID-19 &ykuslyle
siirlandirilmamalidir. Yakin zamanda gecirilen atesli hastalik,
bogaz agrisi, oksiirlik ve diger iist solunum yolu enfeksiyonu
belirtileri de arastirilmalidir. Viral nedenlerin yani sira bakteriyel
enfeksiyonlar, otoimmiin hastaliklar, neoplaziler ve metabolik
durumlar ayirici tanida yer alir; degerlendirme hastanin klinik
baglamina gore genisletilir (Adler ve ark., 2015). Bu olguda
SARS-CoV-2 pozitifligi belirli bir enfeksiyonla iligkiyi
desteklemekle birlikte, olgunun 6gretici mesaji diger viral
enfeksiyonlar sonrasinda gelisen perikardit i¢in de gecerlidir.

Olgunun yakin tarihli iist solunum yolu yakinmalari,
SARS-CoV-2 pozitifligi ve perikardit bulgular1 zamansal bir
iliskiyi desteklemektedir. Bununla birlikte perikardiyal sivi ya da
doku incelemesi yapilmadigindan dogrudan viral perikardit
kanitlanmis  degildir. Bu nedenle “COVID-19 ile iliskili
perikardit” ifadesi, kesin nedensellik bildiren bir tanimlamaya
gore daha uygundur. Ayrica birkac¢ giinliik yakinma oykiisii
nedeniyle olgu postakut COVID-19 sendromu olarak
smiflandirilmamalidir.  Postakut dénemdeki kardiyovaskiiler
sorunlar ayr1 bir zaman gergevesinde ele alinmaktadir (Dixit,
Churchill, Nsair ve Hsu, 2021).

Troponindeki sinirli  ylikselme miyokardiyal hasar
olasiligin1 giindeme getirse de tek basina miyokardit veya
miyoperikardit tanisin1 kesinlestirmez. Bu olguda koroner
hastalik, yeni girisim ve eslik eden akut ndrolojik olay troponin
yorumunu gii¢lestirmektedir. Korunmus ejeksiyon fraksiyonu ve
klinik diizelme olumlu bulgulardir; ancak kardiyak manyetik
rezonans incelemesi veya doku dogrulamasi bulunmadigr igin
miyokardiyal inflamasyon hakkinda kesin sonug ¢ikarilamaz.
COVID-19 sonrasinda perikarditle birlikte farkli kardiyak
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tablolarin goriilebildigini bildiren olgular, degisen hemodinamik
durumda tekrar degerlendirme gere§ini  gdstermektedir
(Zalewska-Adamiec, Bachorzewska-Gajewska ve Dobrzycki,
2022).

Akut miyokart enfarktiisii tanisinda, kardiyak troponinin
en az bir Ol¢iimde 99. persentil {ist referans sinirini asmasiyla
birlikte yiikselme veya diisme gostermesi ve akut miyokardiyal
iskemi kanitinin bulunmasi esastir. Izole troponin yiiksekligi
miyokardiyal hasart gosterebilir; tek basina enfarktiis anlamina
gelmez (Thygesen ve ark., 2019). Bu ayrim, perikardit, koroner
hastalik ve noérolojik olaym birlikte bulundugu olguda seri
kayitlarin 6nemini agiklamaktadir.

3.3. Antitrombotik Yiikleme Sonrasi Kanama ve
Yogun Bakim Yonetimi

Bu hastada klinik olaylarin siras1; gogiis agrisi ve solunum
sikintis;, akut miyokart enfarktiisi On tanisi, heparin ve
klopidogrel yiiklemesiyle koroner girisim, devam eden agr1 ve
hipertansiyon, ardindan SAK gelisimi seklindeydi. Tedavi ekibi
hipertansiyonun ~ ve antitrombotik tedavinin  kanamay1
kolaylastirmis  olabilecegini  degerlendirdi. Ancak islem
sirasindaki antikoagiilasyon diizeyi, ilaglarin ayrintili uygulama
zamanlar1 ve kanama baglangicindaki kan basinct kayitlar
olmadan bu katkinin derecesi belirlenemez. Solunum sikintisi,
yakin tarihli koroner stent ve intrakraniyal kanama ayni anda
degerlendirilmesi gereken sorunlardi. Entiibasyon karari tek bir
laboratuvar degerinden ¢ok artan solunum isi, huzursuzluk ve
giivenli izlem gereksinimiyle birlikte ele alinmistir. Kontrol beyin
goriintillemesinde kanamanin ilerlememesi ve ayni giin
ekstiibasyon  yapilabilmesi, organ desteklerinin  klinik
gereksinime gore yeniden degerlendirilmesinin  dnemini
gostermektedir.
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Komplikasyonsuz akut perikarditte aspirin  veya
nonsteroid antiinflamatuar ilaglarla birlikte kolsisin temel tedavi
secenekleridir;  kortikosteroidler  belirli ~ endikasyonlarda
degerlendirilir (Schulz-Menger ve ark., 2025). Ancak aktif
intrakraniyal kanamasi ve yeni koroner stenti olan hastada
standart semanin dogrudan uygulanmasi uygun olmayabilir. Bu
olguda kullanilan ilaglarin doz ve siireleri bildirilmediginden
tedavi yanitinin hangi bilesene atfedilece§i belirlenemez.
Moksifloksasin  kullanimi da bakteriyel enfeksiyon kaniti
bulunmadan COVID-19 perikarditinin 0zgul tedavisi olarak
yorumlanmamalidir.

Kolsisinin akut perikarditteki yeri, yalnizca COVID-19
olgu bildirimlerine dayanmamaktadir. Cok merkezli, ¢ift kor
ICAP calismasinda, standart antiinflamatuar tedaviye kolsisin
eklenmesiyle kesintisiz siiren veya yineleyen perikardit
seklindeki birincil sonlanim kolsisin grubunda %16,7, plasebo
grubunda %37,5 olarak bildirilmistir (Imazio ve ark., 2013). Bu
sonu¢ perikardit tedavisindeki kanit temelini destekler; aktif
intrakraniyal kanama ve yeni koroner stent bulunan bu hastaya
biitiin tedavi semasinin dogrudan aktarilabilecegi anlamina
gelmez.

Yeni koroner stent sonrasi antiagregan tedavinin
kesilmesi stent trombozu acisindan, siirdiiriilmesi ise kanamanin
ilerlemesi acisindan degerlendirme gerektirir. Karar kardiyoloji,
ndroloji veya beyin cerrahisi ve yogun bakim ekiplerinin ortak
degerlendirmesine dayanmalidir. Olguda antiagregan tedavinin
kanama sonrast nasil  diizenlendigine iliskin  ayrmti
bulunmadigindan bu konuda bir uygulama semasi Onerilemez.
DSA’da anevrizma saptanmamast da tiim SAK nedenlerinin
dislandig1 veya her hastada aymi takip yaklasimmin gecerli
oldugu anlamina gelmez.
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Mannitol ve deksametazon olguda uygulanan ilaglar
olarak kaydedilmistir. Bunlarin SAK saptanan her hastada rutin
olarak  kullanilmas1  gerektigi sonucu ¢ikarilmamalidir.
Osmoterapi karart intrakraniyal basing artisi ve klinik
degerlendirmeye baglidir; bu olguda intrakraniyal basing dl¢limii
bildirilmemistir. Perikardiyal efiizyon agisindan ise tamponad
bulgusu bulunmamasi, drenaj yerine klinik ve ekokardiyografik
izlemin 6n plana ¢ikmasini saglamstir.

3.4. Olgunun Smirlar1 ve Ogretici Noktalar

Tek olgudaki klinik dlzelme bir tedavi rejiminin
etkinligini  kanitlamaz.  Koroner lezyonun fonksiyonel
degerlendirmesi, antitrombotik tedavinin sonraki seyri, ayrmtili
ila¢ dozlar1 ve uzun donem takip sonucu bilinmemektedir. Buna
karsin olgu, yogun bakimda birincil tanimin digindaki nedenlerin
arastirllmasinin  onemini gostermektedir. Pozisyonla degisen
gbgiis agrisi ve perikardiyal efiizyon, koroner hastalik saptanmis
olsa da degerlendirilmelidir; atipik EKG degisiklikleri klinik
baglamdan ayr1 yorumlanmamalidir. Tedavi se¢ciminde organlar
arasindaki risk dengesi, Ozellikle kanama ve tromboz riski,
gorunur bicimde ele alinmalidir.

4. SONUC

COVID-19 ile iligkili perikardit, gogiis agrist ve solunum
sikintistyla akut miyokart enfarktiisiinii taklit edebilir. Bu olguda
koroner girisimden sonra siiren agrinin pozisyonla degisen
niteligi, perikardiyal eflizyon, inflamatuar yanit ve SARS-CoV-2
pozitifligi taninin perikardit yoniinde yeniden degerlendirilmesini
saglamistir. Heparin ve antiagregan yliklemesi sonrasinda,
hipertansiyon esliginde gelisen SAK, tanisal belirsizligin tedavi
riskleriyle birlikte ele alinmasi gerektigini gostermektedir.
Koroner hastalik ve subaraknoid kanamanin eslik etmesi, tek bir
tantya odaklanmak yerine kardiyak, norolojik ve solunumsal
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bulgularin birlikte yorumlanmasini gerektirmistir. Yogun bakim
yonetiminin ana unsurlar tekrar alman anamnez, seri klinik
degerlendirme, uygun organ destegi ve tedavinin bireysel risklere
gore diizenlenmesidir.

Hasta onami: Olgunun ve kimlik bilgileri ¢ikarilmis
goriintiilerinin bilimsel yayin amaciyla kullanimi i¢in hastadan
sozlii ve yazih bilgilendirilmis onam alinmistir?,

2 Sunum notu: Bu béliimde ele alman olgu, 23-25 May1s 2025 tarihlerinde Bolu’da
duzenlenen XII. Abant Anestezi Sempozyumu’nda sozli bildiri olarak
sunulmustur.
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