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Perioperative Glycemic Control

Objectives
• Review the importance of glycemic control during perioperative
period
• Outline common types of diabetes devices
• Understand current recommendations of the use of diabetic devices
during perioperative period
• Describe cautions and special considerations of the use of diabetes
devices during perioperative period
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Poor Intraoperative Blood Glucose Control Is Associated with a
Worsened Hospital Outcome after Cardiac Surgery in Diabetic
Patients

Poor Intraoperative Blood Glucose Control Is Associated with a
Worsened Hospital Outcome after Cardiac Surgery in Diabetic
Patients
n =200

O R 7.2 (95% confidence interval, 2.7–19.0).

*P<0.05 versus tight control

Anesthesiology 2005; 103:687–94
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Anesthesiology 2005; 103:687–94.
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Intraoperative Hyperglycemia and Cardiac
Perioperative Complications
4,302 patients

*P≤0.001
#P≤ 0.001 between glucose >
200 mg/dL and
glucose 141 −170 mg/dL.

Anesthesiology 2010; 112:860 –71
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Mortality Increases With Increases
in Average BG Levels
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Hyperglycemia and surgical-site infections in
Cardiothoracic surgery patients

Post-CABG

2,467 patients

3.5

Cardiac-related mortality

Chi-square for linear trend=16.375, P<.0001
2.97
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Noncardiac-related mortality

3.32
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CABG, coronary artery bypass graft.
Furnary AP et al. J Thorac Cardiovasc Surg. 2003;125:1007-1021.
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Latham et al..The association of diabetes and glucose control with surgical-site infections among Cardiothoracic surgery patients. Infect
control hosp epidemiol 2001;22:607-612.
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Devices used for Diabetes Care
A serum glucose of > 140 mg/dl was the most important predictor of surgical
site infection (SSI) (odds ratio 3.2)

Arch Surgery: 2010: 145 (9): 858-864
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Available CGMs in the US

Diabetes Technology
Glucose Sensing
• Miniature probe containing a
glucose oxidase layer generates
electrical current proportional to
the glucose concentration in the
interstitial fluid
• There is a physiological lag time
in between blook glucose, and
glucose in the interstitial
compartment
Diabetes Technol Ther. 2014 Feb 1; 16(2): 97–101. doi: 10.1089/dia.2013.0221

Diabetes Technology: Standars of Medical Care in Diabetes 2021 Kravurasic. Endocrinology Metab Clinic North Amerca 2020
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Insulin Pumps
• Small devices programmed to
deliver insulin continuously and
subcutaneously
• Insulin is stored in a reservoir
usually with a max capacity of 3 mLs
or 300 units having to be changed
every 3 days
• Most pumps have a tubing or
infusion set that attaches the device
(pump) to the skin via a canula
(insertion site) having to be
changed every 3 days
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Insulin Pump Basics
• All pumps use only one type of insulin
(usually short acting, such as Aspart or
Lispro)
• Basal insulin is delivered continuously and
automatically at a determined rate (i.e. 1
unit/hr)
• Bolus insulin is given in short period of
time (seconds) in response to manual cue
from user prior to meals (grams of CHO)
and BG level (correctional)

•

Basal Profile 1: (24 units)
• 12am: 1 unit/hr
• 6am: 1.5 units/hr
• 12pm: 0.5 unit/hr
• 6pm: 1 unit/hr

•
•

Bolus:
Insulin to carbohydrates ratios
• 12am: 1:10

•

Sensitivity:
• 12am: 35
Active Insulin:

•
•

•

•

11 am: 1:12
4pm: 1:8

4 hrs
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Types of
Insulin Pumps

Types of Insulin
Pumps

• Traditional pumps:

• Hybrid “Closed Loop” or Sensor
Augmented Pumps:

• Basal rates are set in the
settings by provider/user
• BG are either entered
manually or from meter via
Bluetooth
• No CGM integration
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Pump Settings Example:

• Basal rates are automatically set by
algorithm
• BG are provided by CGM every 5
minutes
• Insulin supply can be decreased,
stopped, or increased in response to
glucose levels
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• Inpatient Care
• Recommendation
• 7.29 Patients who are in a position to safely use diabetes devices
should be allowed to continue using them in an inpatient setting or
during outpatient procedures when proper supervision is available. E
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Inpatient Management of Patients with Diabetes on Insulin
Pumps and CGMs

Inpatient
Management
of Patients
with Diabetes
on Insulin
Pumps and
CGMs

Diabetes Care 2018;41(8):1579–1589https://doi.org/10.2337/dci18-0002
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Development of Policies and Procedures are strongly
recommended
Consulting Endocrinology/Diabetes team for inpatient
management
CGM data should be confirmed with POC fingerstick
capillary blood glucose for therapeutic decision making
In case of suboptimal glycemic control patients should be
transitioned off insulin pumps to IV/SQ insulin regimen
Sliding scale insulin as a sole regimen is not recommended
specially in patients with type 1 diabetes
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Contraindications to Insulin Pump Therapy in the
Hospital

Only short-acting insulin is infused in the insulin pump

Cautions and
Special
Considerations
of the Use of
Diabetes
Devices During
Perioperative
Period

Impaired level of consciousness (except during short-term anesthesia)
Patient’s inability to correctly demonstrate appropriate pump settings
Critical illness requiring intensive care
Psychiatric illness that interferes with a patient’s ability to self-manage
diabetes
Diabetic ketoacidosis and hyperosmolar hyperglycemic state
Refusal or unwillingness to participate in self-care
Lack of pump supplies
Lack of trained health care providers, diabetes educators, or diabetes
specialist
Patient at risk for suicide

Disconnection, occlusion or cessation of pump therapy will
render the pump-user relatively insulin deficient within 1 h
and absolutely insulin deficient within 4 h, with a severe risk
of hyperglycemia and ketosis subsequently
A plan for transition to IV or a basal-bolus SQ regimen should
be in place

Frequent BG monitoring (every 1hr intraoperatively) and
every 1-2 hrs postoperatively is recommended

Health care decision
Diabetes Care 2018;41(8):1579–1589https://doi.org/10.2337/dci18-0002
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Preoperative Pump Recommendations
• Patient Recommendations:
• Day before surgery:

• Maintain insulin pump as usual

• Morning of surgery:

• Check blood sugar:
• If < 70mg/dl, suspend pump, treat hypoglycemia, and resume pump once glucose over
100
• If > 180mg/dl, take correctional bolus as suggested by bolus wizard, then
• When between 100-180 mg/dl: Continue basal or if possible, set temp basal to 80% for 4
hours, or activate exercise/hypoprotect / target to 150 until after surgery

• After surgery:

• When oral intake is back to normal, resume basal rate and take bolus as usual. Check
blood sugars every 2-4 hrs
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Preoperative Pump Recommendations

Clinical Pearls
Implications for Practice

• Recommendations to surgical team:

• CGMs and Insulin Pumps are frequently used in patients with type 1
and type 2 diabetes
• Newer systems integrate CGM glucose data with insulin pump
algorithms allowing for some adjustment on insulin delivery
• For shorter/outpatient procedures, continuation of insulin
pumps/CGM may be appropriate
• Development of guidelines and procedures is recommended
• Consult Endo or Diabetes team when in doubt

• For surgeries <3hrs, continuing insulin pump is considered
appropriate. For > 3 hrs, stopping pump and starting IV insulin
infusion is generally recommended. If continuing pump:
•
•
•
•
•

Check blood sugars before and every 1hour during and after surgery
Goal blood glucose should be 140-180mg/dL.
For blood sugars below 140mg/d consider dextrose containing fluids during surgery
For elevated blood sugars (>180), consider giving SQ humalog + 1 sliding scale q 2 hrs,
If BG's persistently elevated, consider transitioning to IV insulin infusion as per
protocol.

• Consult DMT for postoperative care.
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Thank You! | Claim Your CME
Thank you for participating in this presentation as part of the Wisconsin Society of
Anesthesiologists 2022 Annual Meeting. Your feedback about this activity is appreciated
as it helps the WSA identify what participants find most valuable. Please follow the link in
the post meeting survey you will receive via email on the final day of the meeting.
Once completed, you will find a link to claim your CME credit on the last page of the survey.

THANK
YOU
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