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Abstract: 

Surgery accompanies by high mortality and morbidity rates in diabetic patients. As this dis-
ease affects numerous systems diabetic patients require to be approached systemically and 
carefully. Stress of surgery stimulates catabolic hormones secretion. Perioperative assess-
ments can help us to find the high risk diabetic patients and the patients need extra- man-
agement. Some diabetic patients need to improve blood glycemic control before surgery. 
Tight glycemic control is a goal in diabetic patients for developing a better outcome, while the 
optimal range is 110-180 mg/dl. Although a reduced protocol may be acceptable for minor 
surgeries in diabetic patients glucose-insulin-potassium injection should be considered for 
their major surgeries. Physicians’ involvement with diabetic patients’ management before 
surgery and successful perioperative management of hyperglycemia is a big challenge. A 
simple protocol can help physicians to develop a safe perioperative management. 
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Introduction: 

Diabetic patients constitute 12.4%-25% 

of the hospitalized patients.(1) Besides, 

surgery accompanies by high mortality 

and morbidity rates in diabetic pa-

tients.(2, 3, 4, 5, 8) According to the fact that 

a significant hyperglycemia can influence 

surgical outcome, studies suggest a good 

pre-operation glycemic control to prepare 

a better outcome (1, 2, 5) and an acceler-
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ated wound healing.(2, 7) In this regard 

tight glycemic control is a goal in hospi-

talized diabetic patients.(1, 2, 6, 7) On the 

other hand, avoiding hypoglycemia is 

very important in the patients undergo-

ing surgery.(8, 9) This article presents 

simple clinical guidelines for diabetic pa-

tients’ management during perioperation, 

operation and post-operation period. 

Guidelines for risk stratification are pro-

posed to decrease morbidity and mortal-

ity resulting from perioperative diabetic 

complications and hyperglycemia. 

Effects of surgery on diabetic patients 

A few challenges of mechanisms through 

which surgery influences perioperative 

management in diabetic patients are as 

follows: Initiated catabolic hormones se-

cretion following surgical stress (2, 7, 9, 10), 

prolonged fasting, altered consciousness 

and necessity of frequently checking 

blood sugar due to hidden hypoglycemia 

symptoms and altered subcutaneous in-

sulin absorbance during surgery because 

of blood circulation disturbances.(2) 

Preoperative assessments of diabetic pa-

tients  

Diabetic patients should be evaluated 

before operation using the following 

checklist:  

• Taking a complete history and 

performing an attentive physical 

exam (7); asking about medica-

tions that may influence blood 

glucose level such as corticoster-

oids (1, 10, 13), catecholamines and 

calcineurins which are associated 

with hyperglycemia and pen-

tamadine, quinine and quinolon 

antibiotics which are associated 

with hypoglycemia.(10)  

• Typing of diabetes mellitus and 

monitoring glycemic control.(11, 

12) We can classify pre-operative 

risk in diabetic patients with 

HbA1c level. HbA1c can help to 

provide post-operative care and 

select the best protocol for blood 

glycemic control at time of dis-

charge as well. (8) HbA1c value < 

7% is ideal for diabetic patients 

before elective surgeries (5,13) 

while HbA1c level of persistently 

above 8% can probably be repre-

sentative of micro vascular com-

plications.(2)  

• Assessment of diabetic complica-

tions (4, 5, 7, 8, 9, 11, 12, 13, 14, 15) in-

cluding peripheral vascular, kid-

ney, heart (12, 13), cerebrovascu-

lar, genitourinary, eye and gas-

trointestinal complications (12) 

and an accurate assessment of 

cardiac autonomic neuropathy to 

identify high risk surgeries (13, 14); 

The positive prayer sign accom-

panies by cervical spine immobil-

ity (stiff joint syndrome) and dif-

ficult laryngoscopy.(16, 17) Proki-

netic agents and acid secretion 

inhibitors are administered to the 

patients suspicious to gas-

troparesis before general anes-

thesia to decrease acid aspira-

tion.(14)  

• Checking chest radiography (7), 

electrocardiography, renal func-

tion (7, 8, 9, 11, 13) and electro-

lytes.(8, 9, 11, 13)   

• Considering type of surgery 

(emergency or elective- minor or 

major procedure).  

• Considering type of anesthesia 

(general or local).(8, 11, 15)  
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Blood glycemic control in perioperative 

period 

A blood glucose level of 110-180 mg/dl is 

considered as goal of glycemic control 

during pre-operative period.(3, 4, 9, 12, 13) 

Nonetheless, to prevent catabolism, star-

vation ketosis and insulin-induced hypo-

glycemia during hospitalization infusion 

of glucose should be considered. The 

physiological amount of glucose, which is 

120 g/day or 5 g/h in non-diabetic adults 

to prevent catabolism before surgery (3) 

might increase to 5–10 g/h in most of 

diabetic patients (3, 4, 9, 14) because of 

preoperative fasting, surgical stress and 

ongoing insulin therapy. This can be 

given by 5 or 10% dextrose but 10% 

dextrose is preferred at starting rate of 

≈100 ml/h.(3) More concentrated 10% 

dextrose can be used in fluid restric-

tion.(3, 4)  

Minor operations in the diabetic patients 

on diet therapy 

The diabetic patients on diet with good 

glycemic control may need no extra-

treatment before surgery.(3, 7, 11) Their 

blood glucose level should be checked 

before surgery and every 1 hour during 

prolonged surgeries (longer than one 

hour). If diabetes is poorly controlled 

(blood glucose > 200 mg/dl), intra ve-

nous (IV) insulin should be started.(3) 

Minor operations in the diabetic patients 

on drugs with good glycemic control 

Minor surgeries which take shorter than 1 

hour and need a short general anesthesia 
(18) include laparoscopic hernia repair, 

dilation and curettage, cystoscopy (11), 

endoscopy, jejunal biopsy and adenoton-

sillectomy. Patients can eat until 6 hours 

before surgery (18), sulphonylureas or 

insulin injection should be hold (3, 4, 5, 7, 8, 

11, 18) on day of surgery (5) and metformin 

should be stopped 1-2 days before op-

eration.(3, 7, 8, 11, 18) Considering that thia-

zolidinediones can complicate the post 

operative period due to fluid retention, 

they should be discontinued several days 

before surgery.(8) In diabetic patients 

long-acting insulin should be switched to 

intermediate-acting insulin 1-2 days be-

fore surgery.(3, 7, 15)  

Operating diabetic patients in the morn-

ing can minimize the fasting period.(7, 9, 

18, 19) If blood glucose is above 200 mg/dl 
(3), it can be managed by 4-10 units sub-

cutaneous short-acting insulin before 

surgery (3, 5, 18) or intravenous insulin 

therapy like the diabetic patients with 

poor glycemic control.(5, 18) Blood glucose 

should be checked before surgery.(3, 7) 

Reduced protocols for minor surgeries 

are presented simply as below: 

• Diabetic patients on oral hypogly-

cemic agents  

-Oral hypoglycemic agents should not be 

taken on day of surgery.(4, 5) IV insulin 

therapy should be started if blood glu-

cose level is above 180 mg/dl.(5, 18) 

• Diabetic patients on insulin  

    -Short procedures, early morning 

Diabetes regimen should be delayed until 

after surgery and before eating.(15, 18)  

    - Short procedures, late morning    

2/3 total daily dose should be adminis-

tered in the diabetic patients on single 

dose of insulin.(15) 

1/2 total morning dose should be in-

jected in the diabetic patients on 2 or 3 

doses of insulin.(5, 15, 18) 
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-Short procedures, afternoon 1/2 total 

daily dose should be injected in the dia-

betic patients on single dose of insulin.  

 1/3 total morning dose should be admin-

istered in the diabetic patients on 2 or 3 

doses of insulin. 

      -Complex procedures 

       IV insulin should be started.(15) 

Blood glucose should be checked every 

hour during operation (3, 7, 11) and every 2 

hours after operation.(4, 19) Oral hypogly-

cemic agents or subcutaneous insulin 

with first meal should be restarted.(3, 11, 

19) Metformin should not be restarted un-

til 72h after operation (3, 5) due to its 

potential association with lactic acidosis 
(3, 10) unless being sure about the renal 

function.(3, 5, 6, 14, 19) 

Major surgeries in the diabetic patients 

with poor glycemic control 

Patients with poor glycemic control 

(HbA1c > 8%) should be admitted at 

least the evening before s                                                                                                    

urgery.(5, 18) Surgeries with general anes-

thesia longer than 1 hour are major sur-

geries.(3) Patients can eat until 6 hours 

before surgery (18) and operation in the 

morning can minimize the starvation pe-

riod.(7, 9, 18, 19) 

Like minor surgeries oral hypoglycemic 

agents and insulin injection should be 

held on day of surgery. Blood glucose 

should be evaluated before operation.(3, 7) 

Intravenous infusion of 10 % dextrose 

(500 ml bags) 100cc/hour, with 15 units 

insulin (3) and 5 mEq potassium chloride 

(KCl) added to each 500 ml bag (4, 15) 

should be started (Table 1). Potassium 

infusion is contraindicated in renal failure 

(creatinine >2 mg/dl) or hyperkalemia.(3, 

4, 20) Blood glucose should be checked 

every hour during operation (3, 7, 11) and 

every 2 hours post operation.(4, 19) 

  

Table 1: Insulin injection based on blood 
glucose level (15) 

Blood glucose 
(mg/dl)         

Soluble insulin 
(units) to be 
added to bag 

<120 10 
120-200 15 

>200 20 
  

Electrolytes should be rechecked post-

operation (4, 9) and daily if insulin infusion 

continues.(4) Oral hypoglycemic agents 

should be restarted when eating and 

drinking are started.(3, 11, 19) In patient on 

insulin therapy, total preoperational daily 

dose (units) of insulin should be calcu-

lated and be divided into 3 - 4 doses in 

24 hours and be given as subcutaneous 

short-acting insulin.(15) IV insulin infusion 

should be continued at least 60 minutes 

after the first subcutaneous insulin injec-

tion.(3, 4) 

Conclusion: 

Due to the large number of diabetic pa-

tients undergoing surgery and probable 

complications associated with diabetes 

careful perioperave evaluations and 

management are required in these pa-

tients. Physicians’ ability to select an ap-

propriate interventional strategy depends 

on the patient, the associated diabetic 

complications and type of surgery. 

Chronic diabetic complications can influ-

ence surgery and anesthetic conditions. 

Hence, appropriate risk stratification, 

optimal blood glucose and suitable inter-

ventional strategy are necessary. Tight 

blood glycemic control is very important 

in diabetic patients due to their post-

operational higher mortality and morbid-

ity rates and the optimal range of blood 

glucose is 110-180 mg/dl. Even the dia-
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betic patients with good glycemic control 

will require close blood glycemic monitor-

ing during perioperative period. Glucose-

insulin- potassium infusion can minimize 

metabolic disturbances during surgery. 

The important goals in diabetic patients 

should be minimizing hyperglycemia and 

avoiding hypoglycemia during their hos-

pitalization. It should be emphasized that 

successful perioperative management of 

diabetic patients is a big challenge and 

requires a simple protocol. 
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