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Abstract:

Diabetes mellitus is a chronic metabolic disorder characterized by persistent hyperglycemia,
which arises from defects in insulin secretion, insulin action, or both. This condition
significantly impacts perioperative management due to associated comorbidities such as
cardiovascular disease, renal dysfunction, and neuropathy, which increase the risk of surgical
and anesthetic complications. Anesthesiologists face challenges in optimizing glycemic
control, managing potential drug interactions, and addressing perioperative risks unique to
diabetic patients. This review examines the relationship between diabetes and anesthesia,
focusing on preoperative, intraoperative, and postoperative considerations.

Preoperative management involves assessing the extent of glycemic control, diabetes-related
complications, and developing an individualized plan for anesthesia. The intraoperative period
requires meticulous monitoring of blood glucose levels, appropriate anesthetic technique
selection, and strategies to address potential complications such as hypoglycemia,
hyperglycemia, and hemodynamic instability. Postoperative care emphasizes ongoing glucose
monitoring, prevention of infections, and promoting wound healing, especially in patients with
long-standing diabetes or poor preoperative control. Enhanced Recovery After Surgery
(ERAS) protocols offer a structured framework for improving outcomes through
multidisciplinary care and evidence-based strategies. Understanding the interplay between
diabetes and anesthesia is crucial for reducing morbidity, ensuring patient safety, and
facilitating optimal recovery.
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Introduction:

Diabetes mellitus is one of the most common non-communicable diseases globally, with its
prevalence rising sharply due to lifestyle changes, aging populations, and increasing rates of
obesity. Characterized by chronic hyperglycemia, diabetes results from impaired insulin
production, insulin action, or both, leading to widespread metabolic and wvascular
complications. These complications affect multiple organ systems, including the
cardiovascular, renal, and nervous systems, creating significant challenges for anesthesiologists
in managing diabetic patients during surgery. The perioperative period is particularly critical
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as it exposes patients to physiological stressors that can exacerbate diabetes-related
complications, influence glucose metabolism, and impact surgical outcomes.!!!

The anesthetic management of diabetic patients is complex and demands a comprehensive
understanding of the disease's systemic implications. Poorly controlled diabetes increases the
risks of perioperative hyperglycemia, hypoglycemia, infections, cardiovascular events, and
delayed wound healing. Furthermore, diabetic autonomic neuropathy can impair the body’s
ability to respond to hemodynamic changes, complicating anesthetic care. ! A successful
approach to managing these challenges requires an integrated strategy that begins with
preoperative optimization, continues with intraoperative monitoring and interventions, and
extends into postoperative care.

Advancements in technology, such as continuous glucose monitoring (CGM) and the
development of Enhanced Recovery After Surgery (ERAS) protocols, have significantly
improved perioperative outcomes for diabetic patients. These protocols advocate for
individualized and multidisciplinary approaches, emphasizing tight glycemic -control,
minimized surgical stress, and early mobilization. Despite these advances, the variability in
patient responses to surgical and anesthetic stress necessitates a tailored approach for every
diabetic patient. This review explores the intricate relationship between diabetes and
anesthesia, highlighting critical perioperative considerations and strategies to optimize care in
this high-risk population. [/

Discussion:

Preoperative Management

Preoperative management of diabetic patients is a critical phase that sets the stage for
successful surgical and anesthetic outcomes. Diabetes mellitus impacts nearly every organ
system, and the presence of its complications can significantly increase perioperative risks.
Thus, a thorough preoperative evaluation is paramount to identify, stratify, and mitigate these
risks.

The preoperative assessment begins with a detailed history focusing on the duration and type
of diabetes, previous episodes of hypoglycemia or hyperglycemia, and associated
complications such as cardiovascular disease, renal dysfunction, or neuropathy. Glycemic
control must be evaluated using glycated hemoglobin (HbAlc) levels, which reflect average
blood glucose over the past two to three months. An HbAlc level below 7% indicates good
control, while levels above this threshold are associated with increased perioperative
complications, including infections and delayed wound healing. Point-of-care glucose testing
provides real-time information, particularly valuable for tailoring preoperative and
intraoperative glycemic management. [’}

Diabetes-related comorbidities significantly influence anesthetic planning. Cardiovascular
complications are among the most critical concerns, as diabetes accelerates atherosclerosis and
increases the risk of coronary artery disease. Silent myocardial ischemia is common due to
autonomic neuropathy, necessitating routine electrocardiography and, in some cases, additional
tests such as echocardiography or stress tests. Renal dysfunction, another common
complication, affects drug metabolism, electrolyte balance, and fluid management, making the
assessment of renal function using serum creatinine, blood urea nitrogen, and glomerular
filtration rate essential. Neurological evaluations should focus on peripheral neuropathy, which
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may alter responses to regional anesthesia, and autonomic neuropathy, which can impair
hemodynamic stability and gastrointestinal motility. '*’

Another critical preoperative consideration is the adjustment of diabetes medications. Long-
acting insulin analogs and sulfonylureas are often withheld on the day of surgery to reduce the
risk of hypoglycemia. Basal insulin requirements may be met with intermediate or short-acting
insulins, while continuous intravenous insulin infusion may be required for poorly controlled
diabetes or major surgeries. Preoperative fasting guidelines must be modified for diabetic
patients to avoid prolonged periods of fasting, which can precipitate hypoglycemia or ketosis.
Administering glucose-containing intravenous fluids may help maintain metabolic stability.
In patients with type 1 diabetes, ketosis is a critical concern, and ketone levels should be
checked if blood glucose is persistently elevated. For patients with type 2 diabetes, optimizing
glycemic control with dietary adjustments, oral medications, or insulin therapy before surgery
can reduce perioperative risks. Patient education on the importance of maintaining blood
glucose levels within target ranges is a vital aspect of preoperative preparation. !

Intraoperative Management

The intraoperative management of diabetic patients centers on maintaining metabolic stability
and addressing complications arising from diabetes-related systemic changes. Blood glucose
levels must be rigorously monitored and maintained within the recommended range of 140-
180 mg/dL. This range minimizes the risks associated with both hypoglycemia, which can lead
to neurological damage, and hyperglycemia, which predisposes patients to infections, poor
wound healing, and osmotic diuresis. ['?!

Continuous glucose monitoring systems (CGM) have emerged as a valuable tool in the
operating room, providing real-time data on glucose trends. Alternatively, frequent capillary
blood glucose measurements using point-of-care devices are commonly employed to guide
insulin infusion protocols. Intravenous insulin is the preferred method for glycemic control
during surgery due to its rapid action and ease of titration. Hypoglycemia, a significant
intraoperative risk, must be managed promptly with dextrose infusions.

The choice of anesthetic technique has important implications for diabetic patients. General
anesthesia remains the most common approach, but it requires careful selection and titration of
drugs to avoid cardiovascular instability. Autonomic neuropathy, prevalent in diabetic patients,
can impair compensatory mechanisms, leading to exaggerated hypotension or bradycardia
during induction. Propofol is commonly used as an induction agent due to its favorable
pharmacokinetic profile, while sevoflurane is a preferred inhalational agent because of its
hemodynamic stability and minimal impact on glucose metabolism.

Regional anesthesia, including neuraxial techniques such as spinal or epidural anesthesia, is
often advantageous for diabetic patients. These techniques reduce surgical stress, minimize
opioid requirements, and enhance postoperative recovery. However, pre-existing diabetic
neuropathy must be carefully assessed, as regional anesthesia may exacerbate neurological
symptoms or impair sensory function. Local anesthetic toxicity should also be avoided by
adhering to appropriate dosing guidelines. [°]

Fluid management during the intraoperative phase is crucial for diabetic patients, particularly
those with renal dysfunction. The use of balanced crystalloids, such as lactated Ringer's
solution, is preferred to minimize the risk of hyperchloremic acidosis. Close monitoring of
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electrolytes, particularly potassium, is essential as both hyperkalemia and hypokalemia can
occur due to insulin therapy or underlying renal impairment.

Intraoperative complications such as hypoglycemia, hyperglycemia, and hemodynamic
instability require immediate attention. Hypoglycemia, often masked under general anesthesia,
may present as hemodynamic instability or altered heart rate. Prompt treatment with
intravenous dextrose is critical. Hyperglycemia, on the other hand, increases the risk of osmotic
diuresis and infections, and it should be managed with intravenous insulin titration.

Postoperative Management

Postoperative care for diabetic patients aims to maintain glycemic stability, prevent
complications, and promote recovery. Blood glucose monitoring must continue in the
immediate postoperative period, with a focus on avoiding both hyperglycemia and
hypoglycemia. Frequent point-of-care testing or continuous glucose monitoring is
recommended, particularly in patients who underwent major surgery or experienced significant
fluctuations in blood glucose intraoperatively. Transitioning from intravenous insulin infusions
to subcutaneous regimens should be done cautiously, with individualized adjustments based on
the patient's preoperative control and current needs. [!4-1]

Postoperative hyperglycemia is a major concern as it has been associated with increased risks
of infection, delayed wound healing, and cardiovascular events. Insulin therapy is typically
preferred over oral hypoglycemic agents in the immediate postoperative period to allow for
better titration and control. On the other hand, hypoglycemia, though less common, poses
significant risks, particularly for patients with limited nutritional intake. Maintaining
euglycemia through a combination of insulin therapy and glucose-containing intravenous fluids
1s essential.

Pain management is another critical aspect of postoperative care. Diabetic neuropathy can alter
pain perception, making conventional pain assessment tools less reliable. Multimodal
analgesia, incorporating regional techniques, acetaminophen, and nonsteroidal anti-
inflammatory drugs, is preferred to reduce opioid requirements and their associated side effects.
Epidural analgesia is particularly beneficial for major abdominal or thoracic surgeries, offering
effective pain control and promoting early mobilization.

Diabetic patients are at a higher risk of postoperative infections, particularly surgical site
infections. Optimal glycemic control, aseptic wound care, and early mobilization are key
strategies to minimize this risk. Antibiotic prophylaxis should be administered appropriately,
taking into account the patient’s renal function for dose adjustments.

Enhanced Recovery After Surgery (ERAS) protocols have proven to be effective in improving
outcomes for diabetic patients. These protocols emphasize evidence-based strategies such as
minimizing surgical stress, maintaining normothermia, early ambulation, and resuming oral
intake as soon as possible. For diabetic patients, ERAS protocols also include tailored dietary
and glycemic management plans to address the unique metabolic challenges posed by the
disease.

Postoperative education and follow-up are integral to long-term outcomes. Patients should be
counseled on maintaining optimal glycemic control, recognizing signs of complications such
as infections or delayed wound healing, and adhering to prescribed medication regimens.
Collaboration with endocrinologists and diabetes educators can further enhance recovery and
reduce the likelihood of readmission.
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Anesthetic management of patient with diabetic ketoacidosis:

Diabetic ketoacidosis (DKA) is a severe and life-threatening metabolic complication of
diabetes mellitus, most commonly occurring in type 1 diabetes but also seen in type 2 diabetes
under extreme stress or illness. It arises from an absolute or relative insulin deficiency, leading
to hyperglycemia, ketosis, and metabolic acidosis. DKA often develops in response to triggers
such as infections, insulin noncompliance, myocardial infarction, pancreatitis, or surgical
stress. The clinical presentation of DKA includes profound dehydration, Kussmaul breathing,
altered mental status, nausea, vomiting, and abdominal pain. Laboratory findings reveal
hyperglycemia (typically >250 mg/dL), elevated ketones, and low arterial pH (<7.3) with
reduced serum bicarbonate (<18 mmol/L). Left untreated, DKA can progress to shock, multi-
organ failure, and death. [!7]

In the perioperative context, the presence of DKA requires urgent attention. Elective surgery
should be postponed until DKA is resolved. Preoperative management focuses on aggressive
resuscitation to correct fluid deficits, metabolic acidosis, and electrolyte imbalances.
Intravenous fluids are critical for rehydration and improving perfusion; isotonic saline is
initially used, with dextrose-containing fluids added when glucose levels drop below 200
mg/dL to prevent hypoglycemia. Insulin therapy, administered as a continuous intravenous
infusion, suppresses ketogenesis and normalizes glucose levels. Electrolyte imbalances,
particularly hypokalemia, hypomagnesemia, and hypophosphatemia, must be corrected, as
insulin drives potassium into cells, increasing the risk of arrhythmias. Acidosis generally
resolves with adequate fluid and insulin therapy, although bicarbonate may be indicated in
severe cases of pH <6.9.

Emergency surgeries in patients with DKA require meticulous intraoperative management to
mitigate risks. Anesthetic drug selection must account for hemodynamic stability, with agents
like propofol and sevoflurane used cautiously to avoid cardiovascular depression. Ketamine,
though useful for its stable hemodynamic profile, should be administered carefully due to its
metabolic effects. Continuous blood glucose monitoring is essential, targeting levels between
140 and 180 mg/dL. Insulin infusion protocols must be tailored to prevent glucose excursions,
and electrolyte monitoring is critical to address hypokalemia or other imbalances that can lead
to life-threatening arrhythmias. Advanced hemodynamic monitoring, including arterial lines,
is often required to guide fluid therapy and vasopressor use in patients with compromised
cardiovascular function. 8]

Postoperatively, intensive monitoring remains essential to ensure stability and prevent
recurrence of ketoacidosis. Glycemic control is maintained with a carefully titrated insulin
regimen, transitioning from intravenous to subcutaneous therapy once the patient resumes oral
intake. Close surveillance of electrolytes and acid-base balance continues during the recovery
phase. Pain management strategies must avoid exacerbating hyperglycemia or inducing
additional stress. Regional anesthesia may be beneficial for pain control but should be used
cautiously if metabolic acidosis persists. Patients recovering from DKA require
multidisciplinary care, including endocrinologists and critical care specialists, to optimize
outcomes and reduce the risk of complications.

DKA represents a critical challenge in perioperative management, demanding immediate
stabilization and comprehensive monitoring to mitigate risks. Elective surgery must be delayed
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until DKA resolves, while emergency surgeries necessitate a highly individualized approach,
incorporating advanced monitoring and tailored anesthetic strategies. Understanding the
complexities of DKA and its interactions with anesthesia is crucial for ensuring patient safety
and successful outcomes.

Conclusion:

Diabetes poses significant challenges in perioperative management due to its systemic
complications and the physiological stress of surgery. Anesthesiologists play a critical role in
optimizing outcomes for diabetic patients by implementing comprehensive preoperative
assessments, tailored intraoperative strategies, and vigilant postoperative care. Advances in
monitoring technologies and protocols like ERAS have provided valuable tools for enhancing
safety and recovery. However, the variability in disease severity and patient responses
underscores the need for individualized, multidisciplinary approaches. By addressing the
unique challenges posed by diabetes, the anesthetic care team can reduce morbidity, improve
patient safety, and facilitate optimal surgical recovery.
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