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Perioperative Management of Diabetic Patients, an Overview 

 

Abstract: 

Glycemic control is critical in the perioperative setting, especially in diabetic 

patients. The consequences of surgical tension and anesthesia on blood sugar 

levels are distinct, and should be considered in order to maintain optimal 

glycemic control. Each stage of surgery presents its own set of challenges in 

terms of keeping glucose levels within the target range. Furthermore, there 

are some surgical conditions that necessitate specific glucose management 

protocols. Authors hope to highlight the most crucial factors to consider 

when developing a perioperative diabetic regimen, while still allowing for 

specific adjustments based on sound clinical judgement. Overall, by 

carefully managing glycemic control in perioperative patients, we may be 

able to reduce morbidity and mortality while improving surgical outcomes. 

 

 

 

Introduction: 

Diabetes is a long-term condition characterized by the body's inability to 

appropriately digest blood glucose. It's either insulin-dependent or insulin-

independent.   Diabetes mellitus type 1 (T1DM) is characterized by   a 

deficiency in the beta cells' insulin secretion [1].  Pancreatitis is an 

autoimmune disease that affects the pancreas, causing the destruction of the 

beta cells that secret insulin [1]. While Peripheral insulin resistance and an 

insulin-secretory malfunction of varying severity characterize Type 2 

diabetes.[2] 



 

 

Diabetes has well-defined prevalence and diagnosis criteria. In the United 

States, around 29.1 million people (nearly 9.3% of the total population) have 

diabetes. Around 27% of these 29.1 million cases, or 8.1 million, are 

undiagnosed [3]. Furthermore, according to a study conducted by the World 

Health Organization (WHO), diabetes affects an estimated 347 million 

individuals globally [4]. Between 2010 and 2030, developing nations are 

expected to see a 69% increase in adults with diabetes, whereas developed 

countries will see a 20% increase [5]. 

Diabetes mellitus (DM) causes a slew of systemic disorders that necessitate 

surgical intervention. It's noted that diabetic patients are subjected to 

surgical procedures. Procedures are performed at a higher rate in diabetics 

than in non-diabetics patients [6]. Hyperglycemia has a detrimental 

impact on the human body's whole organ system. The danger of a diabetes-

related perioperative complication.  Diabetic patients have a higher mortality 

rate than non-diabetics. The number of people receiving surgery has also 

climbed. Long-term blood glucose control lowers the rate of 

diabetes considering the seriousness of the complications. [7-11] 

Glucose metabolism is primarily controlled by the liver and pancreas. In 

peripheral tissues, glucose metabolism happens to a large extent. The liver 

absorbs glucose and stores it as glycogen, as well as performing 

gluconeogenesis and glycogenolysis. The catabolic hormones adrenaline, 

glucocorticoids, and growth hormone raise blood glucose levels, while the 

pancreatic beta cell secretes insulin in reaction to the elevated blood glucose 

level, which reduces blood glucose levels. Because peripheral tissues use 

glucose for energy, blood glucose levels are lower.[12] 

The autoimmune death of pancreatic islet b cells causes T1DM, which 

causes the body to lack its ability to release insulin. Because it most usually 

presents in childhood or adolescence, it is also known as juvenile-onset 

diabetes. Insulin is produced in the pancreatic beta cells and has a variety of 

tasks, the most important of which is to regulate glucose metabolism. Insulin 

is involved in glycogen production, lipogenesis, and growth, in addition to 

glucose consumption. Hyperglycemia occurs when glucose cannot be 

delivered into cells and adipose tissue due to a lack of insulin. 



 

 

Hyperglycemia is described as a fasting glucose level of more than 140 

mg/dL, which can cause ketoacidosis and other serious metabolic 

problems.  Patients with type 1 diabetes rely on exogenous insulin since they 

lack the ability to manufacture insulin on their own. [13,14] 

Adults above the age of 35 are more likely to develop T2DM. It's a 

complicated metabolic condition defined as a reduction in pancreatic insulin 

secretion, as well as varying contributions from diminished insulin action or 

insulin resistance in target tissues, primarily muscle and the liver. Obesity 

and an unhealthy life are two main risk factors for type 2 diabetes. If people 

with type 2 diabetes lose weight and follow a physician-directed weight loss 

program that involves rigorous diet control and exercise, they may not need 

to take oral anti-diabetic medicine or insulin.[15] 

Treatment of diabetes depends on its type as type 1 diabetes is managed 

using insulin. Rapid-acting (lispro), short-acting (regular, Lente), 

intermediate-acting (NPH), and long-acting (ultralente) insulin formulations 

are available. One to two injections of intermediate or long-acting insulin, 

with or without regular or lispro insulin, are used in standard insulin therapy. 

Multiple (three or more) daily injections of insulin, employing combinations 

of insulin, such as normal or lispro insulin three times daily, adjusted before 

meals, and NPH before sleep, or via continuous subcutaneous insulin 

infusion are referred to as intensive insulin therapy. Insulin dosage 

calculation is still based on guesswork. Patients with type 1 diabetes require 

an insulin dosage of 0.5 to 1.0 U/kg/d on average. [16, 17] 

Sulfonylureas, meglitinides, biguanides, a-glucosidase inhibitors, and 

thiazolidinediones are some of the drugs used to treat T2DM. Sulfonylureas 

and meglitinides are known as oral hypoglycemic agents because they can 

produce hypoglycemia. The other drugs, known as oral anti-hyperglycemic 

agents, are used to treat a variety of diseases. Sulfonylureas and meglitinides 

cause the pancreatic beta cells to release more insulin, lowering blood 

glucose levels. Sulfonylurea medicines such as gliburide and glimepiride are 

routinely prescribed, whereas meglitinides include repaglinide and 

nateglinide. In the presence of insulin, biguanides (metformin) suppress 

hepatic glucose synthesis. These medicines also boost anaerobic glycolysis, 



 

 

improve glucose uptake and utilization in muscle, and reduce glucose 

absorption in the intestine. [18-21] 

Evaluation of preoperative glycemic control in patients with 

diabetes. 

To avoid hyperglycemia and hypoglycemia, glycemic management is 

indicated prior to admission to surgery based on patient-specific objectives.  

During the hospital stay, glycemic variability should also be evaluated.  

Fasting, stress, infection, glucocorticoids, and other factors can cause 

glycemic fluctuation. During the anesthesia consultation, two criteria are 

used to assess glycemic control: I glycated haemoglobin (HbA1c); and (ii) 

blood sugar (glucose) levels. Hypoglycemia and hyperglycemia should be 

treated since they can have negative preoperative implications and cause the 

intervention to be delayed. [22,23] 

 

HbA1c   

 
HbA1c, which measures glycemic control over the past three months, can be 

used to assess the quality of glycemic control prior to consultation and 

treatment adaption to specific goals . According to certain research, a high 

HbA1c level in a diabetic patient is linked to a higher risk of morbidity and 

death, as well as an increased risk of early postoperative infection  and 

myocardial infarction. The risk increases by 40% for every one% increase in 

HbA1c. If HbA1c is more than 7.8%, the risk of sternal infection is 5-fold 

higher (OR = 5.3). In undiagnosed diabetes patients, HbA1c > 7% appears to 

have a negative predictive value. HbA1c levels and mean blood sugar levels 

have a link (. If HbA1c is very high (> 9%), surgery should be postponed 

(unless in an emergency) since it indicates a lack of glycemic control, 

exposing the patient to severe metabolic problems. [24-26] 

 

Recent blood and capillary glycemic values 

 
Many studies have found a link between admission glycaemia (> 2 g/L or 11 

mmol/L) and postoperative morbidity and mortality rates, as well as a 10-

fold increased risk of problems when glycaemia is present before surgery. 

Blood sugar levels can be used to stratify the risk of sternal infection after 



 

 

cardiac surgery, for example: a blood sugar level of less than 1.80 g/L (10 

mmol/L) prior to the intervention reduces the risk of infection, death and 

length of stay. Capillary blood sugar levels should be monitored during the 

preoperative consultation and in the days leading up to the intervention. 

Even if an appropriate HbA1c value is observed, a recent disequilibrium 

(hyper- or hypoglycemia) could affect perioperative care. The HbA1c/mean 

blood sugar relationship does not apply in this circumstance. [27-32] 

 

Identification of episodes of hypoglycemia 
Hypoglycemia is a therapeutic concern in all diabetic patients, but it is 

especially prevalent in hospitalized diabetic patients due to more significant 

glycemic fluctuations even when the precise effect of anesthetic or surgery 

has yet to be determined, these states of insecurity can contribute to glucose 

regulation abnormalities, such as hypoglycemia. Treatment with insulin 

secretors (hypoglycemic sulphonamides/glinides) or insulin therapy 

frequently results in hypoglycemia. It primarily affects T1D patients; 

however it can also affect T2D diabetics at any moment. Hypoglycemia is 

caused by a conflict between a lack of glucose supply and poorly suited 

insulin or insulin-secretor treatment. These conditions are more common in 

the perioperative period, due to prolonged fasting or inconsistent meal 

consumption. It is critical to use caution when administering medicines that 

have a direct hypoglycemic effect. 

Any inexplicable malaise in a diabetic patient should be treated as a 

hypoglycemic episode until proven otherwise, even if the blood sugar level 

at the time of measurement appears to be normal. Whatever the blood sugar 

level, serious hypoglycemia is defined by the requirement for help from 

another person. Some hypoglycemic episodes are more difficult to detect, 

especially when hypoglycemia occurs frequently, diabetes is a long-term 

condition, this scenario affects almost 40% of T1D patients, 10% of T2D 

patients on insulin, and a small%age of T2D patients taking oral anti-

diabetic medications. [33,34] 

 

 

Perioperative Management: 
Since the host's defenses against infection are weakened in hyperglycemic patients, 

they are more susceptible to infection. Hyperglycemia also slows wound healing 

by reducing wound tensile strength and interfering with collagen production. If 

blood glucose is not regulated, healing at the anastomotic site is substantially 

hampered. The risk of cerebrovascular infarction, and renal ischemia increases as 



 

 

the incidence of coronary artery disease rises in diabetics. The risk of 

hyperglycemic hyperosmolar non-ketotic states (HONKS) is higher in type 2 

diabetes patients than diabetic ketoacidosis and hyperosmolar non-ketotic coma 

(HONC), which both have a higher mortality rate. Insulin resistance can also be 

caused by hyperglycemia due to glucose toxicity. [35-41] 

 

Preoperative evaluation:  
Preoperative management of diabetic patients aims mainly to [42,43] : 

Lowering overall morbidity and mortality in patients  

(b)Avoiding extreme hyperglycemia or hypoglycemia. 

(c) Maintaining electrolyte and fluid balance in the body  

(d) Ketoacidosis prevention. 

 

The patient's diabetes condition and surgical risk factors should be assessed 

first. The anesthetic method to be utilized, the specifics of the surgery to be 

done, and laboratory values are all significant considerations. Potential 

concerns should be recognized, treated, and stabilized before surgery in the 

case of elective surgery. The major goal of preoperative evaluation is to 

assess metabolic control and any diabetes-related comorbidity, such as 

cardiovascular disease, autonomic neuropathy, and nephropathy. Diabetes 

individuals are more likely to experience silent myocardial ischemia. As a 

result, all diabetes patients should have their ECGs checked, although 

echocardiography and stress tests are frequently recommended. Diabetic 

autonomic neuropathy can cause perioperative hypotension, therefore look 

for resting tachycardia, peripheral neuropathy, and orthostatic hypotension. 

To rule out diabetic nephropathy, serum creatinine and creatinine clearance 

rate (CCR) should be assessed.[42] 

 

Control of blood glucose: 

Some recent studies have revealed that oral hypoglycemic medications can 

be used to effectively manage perioperative diabetes; nevertheless, it should 

be noted that their side effect is the requirement of additional clinical 

monitoring. Because of inconsistent absorption and unpredictable blood 

glucose concentrations, subcutaneous insulin administration, it may be a less 

favored method. Intravenous infusion of rapid-onset soluble (short-acting) 

insulin, such as that found in Glucose-insulinpotassium (GIK) systems, is a 

safe and effective way to treat perioperative hyperglycemia.[43-44] To 

counteract the catabolic process that occurs as a result of surgery, we should 

give the patient enough insulin. Glucose is required to address both the 



 

 

increased metabolic needs resulting from surgical stress and the basic 

metabolic requirements. 

Patients with type 2 diabetes on diet alone, don’t need insulin in their 

management, while  

those who use oral hypoglycemic agent (OHA) and need major surgery, they 

should stop oral hypoglycemic  agent 48 hours before surgery and move to 

short acting insulin. In this case, the Alberti (GIK) regimen is relatively safe 

because it provides both insulin and glucose in the same solution.  

Metformin should not be discontinued because the risk of lactic acidosis is 

exceedingly minimal.  Metformin should not be used in the morning [45-49] 

 

Long-acting insulin should be stopped at least 24 hours before surgery for 

patients with type 1 diabetes. The use of intermediate-acting insulin can be 

continued until the night before surgery.   Insulin should be administered to 

every type 1 diabetes patient having surgery. The glucose-insulin infusion is 

an effective way to avoid the negative metabolic effects of hunger and 

surgical stress. GIK infusion is a simple and effective approach to manage 

blood glucose levels, and it should be started prior to surgery. Throughout 

the perioperative period, blood glucose levels should be monitored often and 

correctly. The level of glucose should be controlled between 6.6 and 9.9 

mmol/L. [50] 

Low blood sugar is a potentially fatal condition that is treated with oral 

carbohydrates, IV glucose, or glucagon administered via various routes. 

Glucagon is appealing to the diabetic population due to its ease of use and 

safe administration, which does not necessitate the use of a patent IV. 

Patients with low consciousness cannot safely consume the oral 

carbohydrates required to raise their blood sugar without risk of aspiration, 

and obtaining IV access in the diabetic population can be difficult, 

preventing prompt administration of IV glucose. In the event of IV 

medication extravasation, IV glucose also poses the risk of severe tissue 

necrosis. Glucagon is a reliable method of raising the patient's glucose levels 

and relieving severe hypoglycemia long enough for more definitive 

correction of the patient's glucose levels by mouth, especially when IV 

access is unavailable or has failed [51]. 

 

Anesthetic considerations: [52-58] 
The most stable analgesia and anesthetic should be used to decrease stress. 

To minimise the hunger time, diabetic patients should be the first cases in th

e morning. 



 

 

Diabetics may have both regional and general anesthetic, but regional one 

reduces stress. 

 Only appropriate analgesics should be utilized. 

Catecholamine secretion is modulated by spinal or epidural anaesthesia, whi

ch prevents hyperglycemia and ketoacidosis. This effect could last for a long

 time after surgery. 

Beta blocker medicines raise blood glucose levels in those who don't have di

abetes, but they also wreak havoc on sugar control in diabetics and mask war

ning signs of hypoglycemia. 

Patients with gastroparesis should be given a prokinetic medication prior to r

eceiving general anaesthesia to reduce the risk of gastric acid aspiration. 

Because consciousness is hampered by severe hypoglycemia, recovery from

general anesthesia can be delayed. 

It's possible you'll have trouble breathing (stiff joint syndrome). As a result, 

a complex intubation protocol should be used, and the case should be handle

d by a trained anesthetist. 

 

Glucose, electrolytes and fluid management: 
For basal energy needs and to avoid hypoglycemia, and ketosis during 

surgery, most experts recommend that diabetic patients be given roughly 5 g 

of glucose each hour. If the situation is extremely stressful, more glucose 

may be required.   The concentration of dextrose in the IV fluid is 

determined by the expected time of treatment and the patient's limits. For 

example, for relatively brief or simple procedures, 5% dextrose in water 

(contains 50 g glucose per L) is suitable. Using 10% dextrose (contains 100 

g glucose per L) at 50 mL per hour for prolonged procedures will prevent 

excessive fluid delivery. If fluid restriction is critical, a 20 or 50% dextrose 

solution can be administered through a central line. If extra fluids are 

required (for example, to replace blood loss they should not contain 

dextrose. [59-60] 

Pre and post-surgery, serum potassium levels should be checked. During 

surgery, a number of events can affect serum potassium levels. Insulin 

promotes potassium uptake into cells, but dehydration and hyperglycemia 

can cause potassium to leak out of cells and into the bloodstream. Due to the 

exchange of intracellular potassium for external hydrogen ions, acidosis can 

cause hyperkalemia. 10 to 15 mEq potassium should be provided per 500 

mL of 10% glucose-containing liquids in diabetics with normal kidney 

function and normal blood potassium levels.  This should be modified based 

on potassium levels in the blood. [61,62] 

 



 

 

Any other intraoperative fluids, such as 0.9% sodium chloride solution, 

should be glucose-free. Ringer's lactate solution should be avoided because 

lactate is a gluconeogenic precursor that is rapidly digested, resulting in a 

rise in blood glucose levels. Lactate, on the other hand, plays a little 

influence in acid-base disturbances.[63] 

 

Emergency surgery:  

 
Most diabetic patients who require emergency surgery do not have good 

metabolic control at the time and may develop diabetic ketoacidosis (in type 

1 diabetics) or hyperglycemic hyperosmolar syndrome (in type 2 diabetics).   

Patients must always be fully stabilized before anesthesia and surgery, with 

the exception of some life-threatening surgical circumstances (torrent and 

uncontrolled hemorrhage or profoundly impaired airway).  If possible, 

surgery should be postponed for 4-6 hours to maximize metabolic condition. 

[51-64] 

 

 

 
 

Conclusion: 

 

Diabetes mellitus is a historical chronic disease that affects the life of its 

patients, so proper dealing with diabetic patients is important. Operative 

intervention for diabetic patients requires a lot of preoperative assessment, 

and many parameters to be evaluated to achieve appropriate preoperative 

evaluation, treatment of complications, and good glycemic and metabolic 

control that results in an improved outcomes and reduce perioperative 

morbidity and death. 
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