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Introduction:-

Diabetes mellitus is a group of metabolic disorders delineate by elevated blood glucose level which is caused by
problem in release of insulin, act of insulin or a combination of both.! It can be categorised as ‘type 1’ (deficiency in
insulin production), ‘type 2’ (insulin utilization) and Gestational Diabetes (glucose intolerance during pregnancy).?
Diabetes mellitus can be confirmed when a person’s HbAlc is more than 6.5%, plasma glucose > 126 mg/dL
(fasting at least 8 hours), plasma glucose > 200 mg/dL (by oral glucose tolerance test) and plasma glucose >
200 mg/dL (random) along with classical symptoms of hyperglycaemia.’®

World Health Organization had reported about 108 million diabetic patients in 1980 and in 2014 the number of

diabetes patients were 422 million. * In 2017, International Diabetes Federation revealed, approximately 451 million
adults were suffering from DM around the globe which will be rise up to 693 million by 2045. °

Corresponding Author: - Shiv Kumar Mudgal. 889


http://www.journalijar.com/

ISSN: 2320-5407 Int. J. Adv. Res. 7(3), 889-898

Perioperative hyperglycaemia was reported among 20 to 40 percent patients go through general surgery and around
80% after any cardiac surgery. 12-30% of patients experienced ‘stress hyperglycaemia’ during intra and/or post-
operative period, didn’t have a history of diabetes before surgery.®

Stress-induced hyperglycaemia is a normal response to surgical procedure, but related to many post-operative
complications. ’ Perioperative hyperglycaemia can be managed by administration of insulin but due to starvation and
impaired dose of insulin/ hypoglycaemic agent, blood glucose can be drop down (hypoglycaemia) which is also
linked to different postoperative complications and mortality.

So, proper glycaemic control during perioperative phase is vital to prevent complications, reduce length of hospital
stay, reduction of overall cost and to achieve satisfactory and acceptable high standard results in surgery ® ° Proper
glycaemic control can be achieved when perioperative personal (nurses and residents) would follow care pathways
on glycaemic monitoring and administration of insulin, feeding schedule, concerns over hyperglycaemia or
hypoglycaemia, and promulgate of evidence based protocols for glucose control.*

Purpose: The main aim of present literature review is to objectively analyse, assess and synthesize evidences on
consequences of stress hyperglycaemia during perioperative phase and to draw care pathways to maintain
appropriate glycaemic level of patients during perioperative period by utilizing most relevant previously conducted
research studies.

Research Method: As it is a review of literature therefore, we used different key words to guide our search by using
following electronic databases: PubMed, Embess, and Google Scholar. We included the studies which were
published in English and from 2013 to December 2018.

Effects of surgical stress and anaesthesia on glucose metabolism:

Trauma associated with surgery is a causative factor of surgical stress and act as a potent activator of counter
regulatory hormone (catecholamine, cortisol, glucagon & growth hormone) and these hormones are responsible for
secretion of inflammatory cytokines such as tumour necrosis factor-o, interleukin-6 and interleukin-1p.** The
volume of these hormones directly related to the types of surgeries (Laparoscopic surgeries show a diminished
insulin resistance and hyperglycaemia when compared to open surgeries)*?, location and duration of the surgery
(thorax and abdominal surgeries are more accompanied with prominent and longer duration of hyperglycaemia than
peripheral surgeries)*®. Peak plasma concentration of ACTH, cortisol and catecholamine can be measured at the start
of surgery as well as can persist in circulation up to 24 to 48 hours depending on severity of trauma.**

It is well documented that insulin sensitivity is negatively associated with cortisol and catecholamine release (it
means increase level of cortisol and catecholamine decreases the insulin sensitivity).*> Post surgery, feedback
mechanism of high circulating cortisol will be ineffective to inhibit further secretion of ACTH. So that concentration
of hormone remains high in blood.

As, cortisol promotes gluconeogenesis through protein breakdown in liver, promotes lipolysis which increase
production of glycerol and fatty acids (gluconeogenic precursors) from hydrolysis of triglyceride and inhibit glucose
uptake in peripheral tissue by inactivation of GLUT4, glucose use by cell is inhibited and hyperglycaemia persist in
blood. *®

Catecholamine (Both epinephrine and norepinephrine) enhance glucagon secretion along with inhibit insulin release

from cell in pancreas.”* Enhanced FFAs is also associated with impede glucose uptake®’as well as decreasing
intracellular signalling cascade in skeletal muscle which is responsible for transporting glucose molecule. ** TNF-a
interferes in synthesis along with translocation of glucose transporter GLUT-4 and reduce glucose uptake in
peripheral tissues.'® All of these are noticeable specially on first postoperative day and may persist up to 9-21 days
following surgery.®

There are a number of anaesthetic medications, each of which influences the glycaemic response during surgery.
General anaesthetic agents cause hyperglycaemia and greater levels of catecholamine, cortisol, and glucagon than
epidural/ local anaesthesia. * ?* As per review opiate given in higher doses at the time of postoperative recovery,
block sympathetic nervous system and supress hypothalamic-pituitary axis which close down the hyperglycaemic
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response of surgery. > A recent study on Etomidate vs. Thiopental has advocate that patients who received
Etomidate have minor cortisol response by ACTH stimulus than control group of Thiopental.®

In case of regional anaesthesia, mechanism of neural blockade from T4 to S5 is the total prevention of the
nociceptive signals from the surgical area to reach in central nervous system which prevents cortisol response. **
Epidural anaesthesia also inhibits release of catecholamine (irrespective of spinal segment), concentrations of
noradrenaline and cortisol are not rise as such, prevents elevation of blood glucose levels.”® Volatile anaesthetic
agents like halothane and isoflurane prevent normal production of insulin results a hyperglycaemic response®? and
also increase hepatic glucose production.?®

Perioperative hyperglycaemia consequences:

Surgical procedures and anaesthesia may results in changes of normal metabolism which can disturb normal glucose
level resulting hyperglycaemia. That hyperglycaemia is associated with adverse perioperative outcomes as for
example postoperative sepsis®, metabolic derangements, endothelial dysfunction®’, cerebral ischemia®®, poor wound
healing® and increased mortality®®. Beside these, during perioperative phase the stress response may also lead other
diabetic complications such as diabetic ketoacidosis®* or hyperglycaemic hyperosmolar syndrome®. Patients with
diabetics need more hospitalizations, prolong stay, and more cost to manage than nondiabetics®*. General
complications of surgical wound are highly prevalent among diabetics and healing is really compromised when
glycaemic levels are not well managed.

Recognition of hypoglycaemia of a patient who has been undergone general anaesthesia or receiving sedative during
perioperative phase is also necessary but difficult. If hypoglycaemia is unrecognized and unmanaged, it may cause
neurological complications such as somnolence, unconsciousness, seizures, irreversible neurological insult®,
increase morbidity/mortality in critically ill diabetic patients® and longer duration of 1CU/hospital stay*’. Long
starvation and high dose anti-diabetic during perioperative care can cause diminished blood glucose which is a
potential of complication for hypoglycaemic shock.

Han and Kang reported, preoperative HbAlc >8% was a risk factor for wound complications among type 2 diabetic
patients experiencing total knee arthroplasty.® In the same way, Dronge et al. conveyed, among 490 diabetic
patients who had major non-cardiac surgery, HbAlc > 7% was highly associated to increased infectious
complications compared to patients having HbAlc < 7%.%° So, HbA1lc should be strictly below 9% or if possible
below 8%. If result is greater than 9%, nurse should contact physician. (Rénnemaa 2015).%

Attainment of Glycaemic targets during perioperative care for patients with diabetes:

Studies among general surgery, cardiac and other ICU patients had revealed a clear association of inpatient
hyperglycaemia (>180 mg/dl) with adverse outcomes such as surgical site infections, delayed wound healing along
with increased duration of hospital stay. ** So various organizations had worked on it and fixed a target blood
glucose level to achieve satisfactory outcome which are (140 — 180) mg/dl in critically ill patients, (140-200) mg/dI
for general patients with or without diabetes and <180 mg/dl during intraoperative phase recommended by American
Association of Clinical Endocrinologists Task Force, American College of Physicians (ACP) and The Society for
Ambulatory Anaesthesia (SAMBA) respectively. °

To reach glycaemic target, perioperative personal has to be expertise on basic fundamentals of glycaemic control*?
such as -
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Maintenance of basic fundamentals can help to achieve goals of glycaemic control during perioperative
phase. Those are:

e To reduce overall patient morbidity and mortality.

To avoid severe hyperglycaemia or hypoglycaemia.

To maintain acid/base, electrolyte and fluid balance.

To prevent of ketoacidosis and hyperglycaemic hyperosmolar syndrome.

To maintain glycaemic target levels* %4

Why it is needed to develop a care pathway to attain glycaemic control during perioperative care:

Rubin DJ et al.*® found lack of diabetes knowledge and preparedness to manage diabetes among nurses as well as
residents in surgery, family practice and internal medicine and this study had recommended for additional education
to provide optimal care to diabetic patients. Nurses had made procedural errors and wrong route along with charting
errors by Mohammed MA et al. *’ Therefore, when a patient with a known or suspected case of diabetes, it is good
to follow certain paths by patients and physician (Scobie 2014).*® Lemmens 2008 developed care pathways to meet
patient’s expectation and needs and utilized multidisciplinary approach during the perioperative phase.*®

A care pathway could be evolved and advanced with the support of recent guidelines regarding, effective
communication with patient, family and team members, roles & responsibilities of each member of multidisciplinary
team with sequence of activities. The main aim is to enhance the quality of care, decrease risk, and enhance
satisfaction of patient and utilization of available resources effectively to reduce hospitalization cost. (Macario et al.
1998, De Bleser et al.2006)* " Yu CHY et al had also proposed that Insulin order set improves glycaemic control
and process of care and it also improved nurse’s satisfaction, found in university of Toronto, Ontario, Canada.*

Typically, each phase of perioperative care (preoperative, intraoperative and postoperative) contains several
activities that nurses can perform to control glycaemia as per Collaborative Care Guidelines for Perioperative
Nurses. 2013. *® Since, there was a shortage of generally accepted guidelines for maintaining adequate glycaemic
level during perioperative phase (Shah et al. 2014).> It is also reported by some anecdotal reports that there is lack
of care planning, inadequate knowledge along with experience among nurses in clinical field and failure of
communication between team.® So, reviewer try to develop the pathways to manage glycaemia during perioperative
care among adults with DM in perspective of nursing.

Preoperative Nursing path to control glycaemic status: Pre-operative phase starts at the time of making decision

of surgery and ends when patient is brought into the OR. Preliminary blood glucose monitoring is compulsory for
all, irrespective existing diseases.
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Obtain history about onset, duration, symptoms of diabetes, anti- diabetic medication,
complementary therapy and their compliance®

Identify the contributing factors of hyper or hypoglycaemia
e Type of surgery
e  Choice of anaesthesia™

e  Assess HbA1C (If not performed in the prior 3 months)

e RBS should be measured 4 hourly for DM patients on insulin and 8 hourly
for patients on oral hypoglycaemic agents

 Obtain current blood glucose level 1 hour before starting surgery®’

e Target glucose range 80-180 mg/dI
e Acceptable <200 mg/dI

1. All diabetic medications should be continued until the night before surgery as a
routine.

2. On the day of operation there will be no breakfast and diabetics should be placed first
on OT list®
3. For Type 1 diabetics, if they routinely use long acting insulin, 60-80% doses can be

given, no need to hold*®

4. Type 2 diabetic managed by diet alone, doesn’t need any therapy peri-operatively.
Supplemental short (regular) or rapid acting (lispro, aspart) insulin can be provided as

correction for those who has risen glucose level over desired target™

5. Type 2 diabetics treated with OHA should hold their morning dose®’

In case of minor surgery metformin can be continued on the day of surgical procedure
(one missed meal) as per JBDS guidelines. In case of major surgery metformin can be
stopped before 48 hrs as there is risk of lactic acidosis.*®

Special considerations in preoperative care:

1. Prolong fasting should be avoided. Low carbohydrate diet facilitates insulin dose and enhanced glucose contro
2. If patient has episodes of nocturnal hypoglycaemia then night insulin dose should be reduced.

3. If blood glucose level is more than 400 mg/dl, symptoms of DKA or HSS, postponed the elective surgery and
consult the diabetes specialist.

4. Concern related to Chlorpropamide induced hypoglycaemia can be stopped 3 days prior and substitute with other
medicine as prescribed by physician.®’

5. Even when a patient has a chance of getting hypo, long acting insulin (glargine) can be substituted with
short/intermediate-acting insulin (2-3) days prior to surgery. Glucose level can be steadied by mixture of
intermediate insulin (NPH) with rapid /short acting insulin BD or regular insulin before meals and intermediate
acting insulin at bedtime.>” Otherwise use basal bolus therapy rather than mixed therapy.

I.GO
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Intraoperative Nursing path to control glycaemic status of diabetic: The intraoperative phase initiates when
patient on operating table and finishes when he/ she is shifted to post-anaesthesia zone.

ASSESSMENT

GOAL

INTERVENTIONS

e Monitor blood glucose level hourly®’
e Understand type, duration and severity of surgery and hyperglycaemia

Consider individual target glucose levels

e 140 - 180 mg/dl among critically ill patients
140-200 mg/dl for all with or without diabetes

1. In case of minor surgery (less than two hours), Type 1 or insulin-treated type 2
diabetics who use SC insulin (short or rapid-acting insulin) will take their usual
morning dose after the surgery and before eating.*®

2. If patient can have expected to eat and drink within 4 hours of surgery, no need
of regimen.’

3. In case of major surgery, follow 5% glucose + insulin regimen during OT. [Any
of three intraoperative regimens can be used; Albert Thomas, CMC, WATTS] *’

Intra-operative insulin administration ---------- CMC regimen®’

Blood glucose mg/di

Insulin infusion rate

<75 No insulin; 100 ml 5 % glucose over 15 minutes

75-100 No insulin; 100 ml 5 % glucose over 1 hour

100-150 1 unit Actrapid in100 ml 5 % glucose over 1 hour

150-200 2 unit Actrapid in100 ml 5 % glucose over 1 hour

200-250 3 unit Actrapid in100 ml 5 % glucose over 1 hour

250-300 4 unit Actrapid in100 ml 5 % glucose over 1 hour

>300 4 unit Actrapid in100 ml 0.9% % Normal Saline over 1 hour

Postoperative Nursing path to control glycaemic status: This phase literally begins at post anaesthesia care and
ends with follow-up evaluation at clinical area or at discharge.

ASSESSMENT

e Monitor blood glucose level 1-2 hourly till first feed then 4 hourly®’
o Early identification of hypo and hyperglycaemia symptoms

s

Consider target glucose within 80 - 180 mg/dL (By American Diabetes Association)
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After minor surgery, patients treated with OHA will resume medicine with first
feed®’

Type 1 and insulin treated Type 2 patient will take pre meal rapid acting insulin
before feed. If there is routine long acting insulin, resume half of morning dose with

first feed.*®

INTERVENTIONS In case of major surgery transition from IV-insulin to SC insulin will be done.*’

e First dose of subcutaneous insulin (short/ rapid acting) must be given (1-2)
hours prior discontinuation of 1V insulin infusion
o If intermediate/ long acting insulin is used, it should be given two or three
hours before discontinuation®®
Discharge teaching:

v" Regarding medication.

v/ Causes, symptoms, preventive measures and treatment protocols for hypo
or hyperglycaemia.

v' Blood glucose monitoring at home, acceptable range of blood glucose and
when to see care provider.

v" How to control of infection and promote wound healing.

Special consideration:
Manage complication like DKA by providing IV fluids for dehydration, bicarbonate for acidosis, insulin for
hyperglycaemia, K+ for electrolytes imbalance and antibiotics to control infection.®" ®*

Conclusion:-

It was concluded by the review that the number of patients of diabetes is dramatically increasing and as a result, the
number of patient with DM undergoing surgical procedures is also increasing with the same pace. Moreover, the risk
for stress hyperglycaemia during perioperative period exists in all patients. Therefore, it is deemed necessary to
provide quality care and follow the glycaemic control pathways to reach and maintain glycaemic target during
perioperative phase to achieve high standard results of surgical procedure.
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