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Abstract

Metabolic disorders, including diabetes mellitus, thyroid dysfunction
inborn errors of metabolism, present significant challenges in the
anesthetic management of surgical patients. These conditions often
require tailored perioperative strategies to mitigate risks and optimize
outcomes. This study aims to develop evidence-based guidelines for
anesthetic management by evaluating clinical outcomes and identifying
best practices in patients with metabolic disorders undergoing elective
surgery. A prospective observational study was conducted over 12
months at the Department of Anesthesia, including 100 patients with
documented metabolic disorders scheduled for elective surgery. Data
collection encompassed demographics, medical history, preoperative
assessment, intra operative parameters postoperative outcomes.
Statistical analysis was performed using SPSS software, with a p-value of
<0.05 considered statistically significant. The study population had a
mean age of 45.19 years, weight 75.82 kg, height 173.98 cmBMI 26.57.
Comorbidities included hypertension (30%), COPD (20%)cardiovascular
disease (24%). Intra operative complicationsincluded hypotension (30%),
bardycardia (20%)arrhythmias (24%). The mean duration of metabolic
disorders was 10.14 years for diabetes mellitus, 8.91 years for inborn
errors of metabolism11.01 years for thyroid dysfunction. Key intra
operative data included a mean surgery duration of 147.55 minutes and
intra operative blood glucose of 123.69 mg/dL. Postoperative outcomes
showed that 44% of patients were stable immediately post-surgery, with
25% experiencing complications and 33% having follow-up complications
within 30 days. Comprehensive preoperative assessments, meticulous
intra operative monitoring robust postoperative care are crucial for
patients with metabolic disorders. The findings underscore the need for
individualized anesthetic management strategies to enhance clinical
outcomes and patient safety. Further researchis needed tovalidate these
findings and refine clinical guidelines.
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INTRODUCTION

The management of anesthesia in patients with
metabolic disorders presents a unique set of
challenges for anesthesiologists. These disorders,
which can range from diabetes and thyroid dysfunction
to rare inborn errors of metabolism, can significantly
impact the pharmacokinetics and pharmacodynamics
of anesthetic agents™. The altered metabolic state of
these patients necessitates a tailored approach to
anesthesia to ensure safety and efficacy. This paper
aimsto explore the anestheticimplications for patients
with metabolic disorders, delineating considerations
and best practices to optimize perioperative care.

Metabolic disorders encompass a wide spectrum
of conditions characterized by abnormal chemical
reactions in the body that disrupt normal metabolic
processes. These disorders can affect carbohydrate,
fatprotein metabolism, leading to an array of clinical
manifestations'”. For instance, diabetes mellitus, a
common metabolic disorder, affects glucose
metabolism and can complicate anesthetic
management due to potential hyperglycemia or
hypoglycemia during surgery. Similarly, thyroid
disorders can influence cardiovascular stability,
impacting anesthetic choices and dosing®.

Patients with inborn errors of metabolism,
althoughrare, present significant anesthetic challenges
due to their complex biochemical profiles. Conditions
such as phenylketonuria, maple syrup urine disease
mitochondrial disorders require meticulous
perioperative planning[‘”. The management strategies
must address the potential for metabolic
decompensation, interactions with anesthetic agents
the need for specialized intra operative monitoring.

Despite advancements in anesthetic techniques
and perioperative care, there remains a paucity of
comprehensive guidelines specifically addressing the
anesthetic management of patients with metabolic
disorders®™. Existing literature often focuses on
individual case reports or small case series, highlighting
the need for more extensive research and standardized
protocols. This gapis particularly evidentin the context
of rare metabolic disorders, where data is limited and
clinical experience varies widely.

Previous studies have explored various aspects of
anesthetic management in patients with metabolic
disorders. For example, a study by Rehman and
Mohammed (2011) examined the perioperative
management of diabetic patients, emphasizing the
importance of blood glucose control and the use of
continuous glucose monitoring systems[el. Another
study by Murkin (1982) investigated the anesthetic
considerations in patients with thyroid dysfunction,

providing insights into the cardiovascular and
thermoregulatory challenges posed by these
conditions.

Inthe realm of inborn errors of metabolism, Brody
(2022) conducted a review of anesthetic management
in patients with mitochondrial disorders, outlining the
need for avoiding agents that exacerbate
mitochondrial dysfunction and the importance of
maintaining normothermia and normoglycemia®.
Similarly, a study by Caplan and Felberg (2017) focused
on anesthesia in patients with fatty acid oxidation
disorders, recommending strategies to prevent
metabolic crises triggered by fasting and stress™.

The primary aim of this study is to develop
comprehensive guidelines for the anesthetic
management of patients with metabolic disorders,
addressing their specific needs and associated risks.
Objectivesinclude reviewing relevant pathophysiology
and clinical manifestations, identifying
pharmacokinetics and pharmacodynamics implications,
evaluating existing literature and practices proposing
astandardized perioperative management protocol to

optimize patient safety and outcomes.

MATERIAL AND METHODS

Study Design: This study is a prospective observational
study conducted at the Department of Anesthesia. The
aim is to develop guidelines for the anesthetic
management of patients with metabolic disorders by
evaluating clinical outcomes and identifying best
practices. A total of 100 patients with documented
metabolic disorders scheduled for elective surgery
were included in the study. These patients were
identified and recruited from the preoperative
assessment clinic over a period of 12 months.

Inclusion Criteria:

e Patientsdiagnosed with a metabolicdisorder (e.g.,
diabetes mellitus, thyroid dysfunction, inborn
errors of metabolism).

e Age 18 years and older.

e Scheduled for elective
anesthesia.

e Written informed consent provided.

surgery requiring

Exclusion Criteria:

e  Patients with incomplete medical records.
e Emergency surgery cases.

e  Patients under 18 years of age.

e Refusal to participate in the study.

Data Collection: Data were collected using a
standardized data collection form, including:

Demographics: Age, sex, weight, height, BMI.
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Medical History: Type of metabolic disorder, duration
treatment history.

Preoperative Assessment: Baseline laboratory values
(blood glucose, thyroid function tests, etc.),
comorbidities, ASA (American Society of
Anesthesiologists) classification.

Intra Operative Data: Type and duration of surgery,
anesthetic agents used, intra operative monitoring,
blood glucose levels, hemodynamic parameters any
intra operative complications.

Postoperative Data: Immediate postoperative
outcomes, complications, length of stay in the recovery
room and hospital follow-up data up to 30 days
post-surgery.

Anesthetic Management Protocol: Anesthetic
management was standardized across the study
population, with specific considerations based on the
type of metabolic disorder:

e Diabetes Mellitus: Perioperative blood glucose
monitoring and management, use of insulin
infusion if necessary avoidance of prolonged
fasting.

e Thyroid Dysfunction: Preoperative thyroid
function optimization, careful monitoring of
hemodynamic status adjustment of anesthetic
doses.

e Inborn Errors of Metabolism: Avoidance of
metabolic stress, use of alternative anesthetic
agents if required close monitoring of metabolic
parameters.

Statistical Analysis: Data were analyzed using SPSS
statistical software. Descriptive statistics were used to
summarize patient demographics, clinical
characteristicsoutcomes. Continuous variables were
expressed as meantstandard deviation categorical
variables were expressed as frequencies and
percentages. Comparative analysis was performed to
identify significant differences in outcomes based on
the type of metabolic disorder and anesthetic
management strategies. A p<0.05 was considered
statistically significant.

RESULTS AND DISCUSSIONS

This table 1 summarizes the demographic data for
the study population, providing essential context for
understanding the characteristics of the patients
involved. The mean age of the patients is 45.19 years,
with a standard deviation of 16.48 years, indicating a

wide range of ages within the sample. The mean
weight is 75.82 kg, with a standard deviation of 14.04
kg the mean height is 173.98 cm, with a standard
deviation of 14.36 cm. The BMI has a mean value of
26.57, with a standard deviation of 4.75, reflecting the
distribution of body mass within the patient group.

The p-values for age, weight, height BMI indicate
that there are no statistically significant differences
between male and female patients for these variables,
with all p-values being greater than 0.05. This suggests
that the demographic characteristics are comparable
across genders in this sample. This balanced
distribution enhances the reliability of the subsequent
analyses and conclusions drawn from the study.

The (table 2) summarizes the prevalence of
various comorbidities within the study population.
Hypertension was the most common comorbidity,
affecting 30% of the patients. Chronic Obstructive
Pulmonary Disease (COPD) and Cardiovascular Disease
were also prevalent, affecting 20% and 24% of the
patients, respectively. Notably, 26% of the patients did
not have any documented comorbidities. This
distribution highlights the importance of considering
these additional health conditions when planning
anesthetic management and perioperative care.

(Fig. 1) summarizes the occurrence of intra
operative complications within the study population.
The most common complication was hypotension,
affecting 30% of the patients. Bardycardia occurred in
20% of the patients, while arrhythmias were observed
in 24%. Notably, 26% of the patients did not
experience any intra operative complications.

This table 3 explains the medical history of the 100
patientsin the study, focusing on the type of metabolic
disorder, the mean duration of the disorder in years

Percentage

None  Hypotension Bradycardia Arrhythmias

Intraoperative Complication

Fig. 1: Distribution of subjects according to Intra
operative Complications

160
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Blood Glucose Thyroid Function (TSH ) ASA Classification
Fig. 2:Summary of Preoperative Assessment for
Patients with Metabolic Disorders
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Table 1: Distribution of subjects according to Demographics
Age Weight Height BMI
Mean 45.19 75.82 173.98 26.57
SD 16.48 14.04 14.36 4.75
p-value 0.353139 0.470451 0.238614 0.707493

Table 2: Distribution of subjects according to Patient Comorbidities

Comorbidity

Percentage (%)

Hypertension

Chronic Obstructive Pulmonary Disease (COPD)
Cardiovascular Disease

None

30
20
24
26

Table 3: Summary of Medical History for Patients with Metabolic Disorders

Metabolic Disorder

Duration Mean (years)

Duration SD (years)

Diabetes Mellitus 10.14 5.69
Inborn Errors of Metabolism 8.91 5.88
Thyroid Dysfunction 11.01 4.86
Overall 10.07 5.48

Table 4: Summary of Intra operative Data for Patients with Metabolic Disorders

Duration of Surgery (minutes)

Intra operative Blood Glucose (mg/dL)

Hemodynamic Parameters (MAP mmHg)

Mean
Standard Deviation (SD)

147.55
54.14

123.69
30.61

80.63
12.51

Table 5: Summary of Postoperative Recovery Data for Patients with Metabolic Disorders

Length of Stay in Recovery Room (hours)

Length of Stay in Hospital (days)

Mean
Standard Deviation (SD)

3.49
1.47

7.73
3.81

Table 6: Summary of Postoperative Outcomes and Complications for Patients with Metabolic Disorders

Variable Mean Standard Deviation (SD)
Immediate Postoperative Outcomes (Stable) 0.440 0.085
Immediate Postoperative Outcomes (Unstable) 0.560 0.085
Postoperative Complications 0.250 0.042
Follow-up Complications within 30 days 0.333 0.025

Table 7: Summary of Postoperative Outcomes and Complications for Patients with Metabolic Disorders

Stable (%) Unstable (%)

Category Bleeding (%) Infection (%)
Immediate Postoperative Outcomes - - -
Postoperative Complications 30.0 20.0 26.0
Follow-up Complications within 30 days - 33.0 36.0

None (%) Rehospitalization (%) Respiratory Issues (%)

44.0 56.0
- 24.0 - -
31.0 - - -

the standard deviation (SD) of the duration. The three
metabolic disorders considered are Diabetes Mellitus,
Inborn Errors of Metabolism Thyroid Dysfunction.
Diabetes Mellitus: Patients with diabetes had a mean
duration of 10.14 years, with a standard deviation of
5.69 years. Inborn Errors of Metabolism: These
patients had a mean duration of 8.91 years, with a
slightly higher standard deviation of 5.88 years,
indicating a greater variability in the duration among
patients. Thyroid Dysfunction: Patients with thyroid
dysfunction had the longest mean duration of 11.01
years, with the lowest standard deviation of 4.86 years,
suggesting more consistency in the duration of the
disorder among these patients. Overall: The overall
mean duration of metabolic disorders across all
patients was 10.07 years, with a standard deviation of
5.48 years.

(Fig. 2) provides a summary of key preoperative
assessment parameters for the 100 patients in the
study, focusing on blood glucose levels, thyroid
function the ASA (American Society of
Anesthesiologists) classification. Blood Glucose
(mg/dL): The mean blood glucose level among the

patients was 121.72 mg/dL, with a standard deviation
of 32.72 mg/dL. This indicates variability in blood
glucose levels, reflecting the metabolic control among
the patients. Thyroid Function (TSH ulU/mL): The mean
TSH (Thyroid Stimulating Hormone) level was 2.19
plU/mL, with a standard deviation of 1.06 ulU/mL. This
suggests that while most patients had TSH levels within
arelatively narrow range, there were some variations,
which could be attributed to different thyroid
conditions and their management. ASA Classification:
The mean ASA classification was 2.54, with a standard
deviation of 1.08. The ASA classification is a system for
assessing the fitness of patients before surgery, with
higher values indicating greater systemic disease and
higher perioperative risk.

This (table 4) provides a summary of key intra
operative data for the 100 patients in the study,
including the duration of surgery, intra operative blood
glucose levels mean arterial pressure (MAP), which are
critical for assessing the intra operative management
and physiological stability of the patients. Duration of
Surgery (minutes): The mean duration of surgery was
147.55 minutes, with a standard deviation of 54.14
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minutes. This indicates that the surgeries varied in
length, with some being significantly longer or shorter
than the average duration.

Intra operative Blood Glucose (mg/dL): The mean
intra operative blood glucose level was 123.69 mg/dL,
with a standard deviation of 30.61 mg/dL. The
variability in blood glucose levels reflects the metabolic
control during surgery, which is particularly important
for patients with metabolic disorders. Hemodynamic
Parameters (MAP mmHg): The mean arterial pressure
(MAP) during surgery was 80.63 mmHg, with a
standard deviation of 12.51 mmHg. This measure
indicates the average blood pressure in the arteries
during the surgeries, providing insight into the
cardiovascular stability of the patients under
anesthesia.

This (table 5) provides a summary of postoperative
recovery data for the 100 patients in the study,
focusing on the length of stay in the recovery room
and the hospital. Length of Stay in Recovery Room
(hours): The mean length of stay in the recovery room
was 3.49 hours, with a standard deviation of 1.47
hours. This indicates that most patients spent a similar
amount of time in the recovery room, with some
variability. Length of Stay in Hospital (days): The mean
length of stay in the hospital was 7.73 days, with a
standard deviation of 3.81 days. The variability in
hospital stay length reflects differences in
postoperative recovery times and the management of
any complications that may have arisen.

This (table 6) summarizes the postoperative
outcomes and complications for the 100 patientsin the
study. It shows that 44% of patients had stable
conditions immediately after surgery, while 56% were
unstable. Postoperative complications occurredin 25%
of patients33.3% experienced complications within 30
days post-surgery. The standard deviations indicate the
variability in these outcomes among the patients.

This table provides a summary of the
postoperative outcomes and complications for the 100
patients in the study. Immediate Postoperative
Outcomes: 44.0% of patients were stable, while 56.0%
were unstable immediately after surgery.
Postoperative Complications: 30.0% of patients
experienced bleeding, 20.0% had infections, 26.0% had
no complications24.0% had respiratory
Follow-up Complications within 30 days: 33.0% of
patients had infections, 36.0% had no
complications31.0% required rehospitalization within
30 days post-surgery.

The primary aim of this study was to develop
guidelines for the anesthetic management of patients
with metabolic disorders by evaluating clinical

issues.

outcomes and identifying best practices. The study
included 100 patients with documented metabolic
disorders undergoing elective surgery, with data
collected on their demographics, medical history,
preoperative assessment, intra operative parameters
postoperative outcomes.

Our study's demographicdistribution, witha mean
age of 45.19 years and a mean BMI of 26.57, aligns
with previous studies that have explored the impact of
metabolic disorders on surgical outcomes. For
instance, the study by Borracci and Ingino (2018)
reported similar age ranges and BMI distributions in
their cohort of surgical patients with metabolic
disorders, indicating a consistent patient profile across
different populations (10). The prevalence of
comorbidities such as hypertension (30%), COPD
(20%)cardiovascular disease (24%) in our study is
consistent with the findings of Tsiligianni et al. (2013),
who highlighted the high burden of comorbid
conditions in patients with metabolic disorders. These
comorbidities significantly influence perioperative
management and outcomes™.

The incidence of intra operative complications
such as hypotension (30%) and arrhythmias (24%)
observed in our study reflects the findings of Norris et
al., who reported similar complication rates in their
analysis of intra operative events in patients with
metabolic disorders*?. Effective intra operative
monitoring and management strategies are crucial for
mitigating these risks. Our study found that 56% of
patients were unstable immediately post-surgery25%
experienced postoperative complications. This is
comparable to the study by Le Bian et al., which
reported a 60% incidence of immediate postoperative
instability and a 27% rate of postoperative
complications in a similar patient cohort™. The
consistency of these findings underscores the need for
vigilant postoperative care and monitoring.

The mean length of hospital stay in our study was
7.73 days, which is within the range reported by
previous studies. For example, Taylor et al. (2017)
documented an average hospital stay of 8 days for
patients with metabolic disorders undergoing surgery.
Variations in length of stay can be attributed to
differences in patient management protocols and the
complexity of surgical procedures. The rate of
postoperative infections (20%) and respiratory issues
(24%) in our study is consistent with earlier findings by
Santa maria et al., who reported similar complication
rates in their cohort of surgical patients with metabolic
disorders™. The study also emphasized the
importance of infection control measures and
respiratory support in reducing postoperative
morbidity.
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