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ABSTRACT

Diabetes mellitus significantly complicates perioperative care, with blood
glucose levels playing a crucial role in surgical outcomes. Effective
management of perioperative glucose may reduce postoperative
complications, yet the extent of this relationship remains under explored
in cross-sectional settings. We conducted a cross-sectional analysis at a
single tertiary care center, assessing 200 diabetic patients who
underwent various surgical procedures. The study examined the
correlation between perioperative blood glucose control and surgical
outcomes, including wound healing, surgical site infections, length of
hospital stay and readmission rates. Data were collected retrospectively
from patient medical records. The study found that poor perioperative
glucose control was associated with an increased rate of surgical site
infections (19%, P=0.033) and prolonged hospital stays over five days
(30.5%, P=0.015). Additionally, patients with inadequate glucose
management had higher readmission rates within 30 days post-surgery
(15.5%, P=0.048). Those with well-controlled glucose levels experienced
significantly better overall surgical outcomes compared to those with
poor control (56% vs. 44%, P=0.024). The findings emphasize the
importance of stringent perioperative blood glucose monitoring and
management in diabetic patients to enhance surgical outcomes.
Improved glucose control is associated with reduced postoperative
complications and shorter hospital stays, highlighting the need for
integrated diabetic care protocols in surgical settings.
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INTRODUCTION

MATERIALS AND METHODS

The impact of perioperative blood glucose control on
surgical outcomes among diabetic patients is a topic of
paramount importance in the realm of surgical
medicine. Diabetes mellitus is a chronic condition
characterized by elevated blood glucose levels due to
defects in insulin secretion, insulin action, or both. The
global prevalence of diabetes is increasing, and it is
associated with significant morbidity and mortality due
to its complications, which can affect nearly every
organ system in the body. In the perioperative setting,
patients with diabetes pose unique challenges™?.
Perioperative blood glucose control is crucial as
hyperglycemia can be a significant predictor of adverse
surgical outcomes, including infections, delayed wound
healing and increased mortality. Conversely,
hypoglycemia during surgery can lead to acute
complications, such as cardiovascular events,
neurological damage and even death. Therefore,
maintaining optimal glucose levels is essential to
improve outcomes and reduce the incidence of
complications™®. The relationship between blood
glucose levels and surgical outcomes has been
explored in various studies, but results have been
somewhat inconsistent, reflecting the complexity of
individual patient responsesto surgery and anesthesia.
Surgical stress can exacerbate hyperglycemia, while
differentanestheticagents and surgical techniques can
alter insulin sensitivity and glucose metabolism.
Furthermore, the impact of both short-term and
long-term glucose control on surgical outcomes has
been a subject of debate. Long-term control, as
indicated by glycated hemoglobin (HbA1lc) levels and
short-term fluctuations during the perioperative
period, both play critical roles in the patient's
outcome™®”). The importance of glucose management
in the perioperative period is supported by guidelines
from various medical societies, which recommend
specific targets for blood glucose levels during and
after surgery. However, these targets are often based
on a consensus rather than strong evidence,
highlighting the need for more rigorous studies®?..

Aims: To evaluate the role of perioperative blood
glucose control in determining surgical outcomes
among diabetic patients.

Objectives:

e To assess the correlation between perioperative
blood glucose levels and postoperative
complications in diabetic patients.

e To analyze the effect of perioperative blood
glucose control on the length of hospital stay and
infection rates among diabetic patients.

e To compare the surgical outcomes in diabetic
patients with well-controlled blood glucose versus
those with poorly controlled glucose levels.

Source of Data: The data for this cross-sectional study
was collected from the medical records of diabetic
patients who underwent surgical procedures.

Study Design: This research was designed as a
cross-sectional analytical study to assess the impact of
perioperative blood glucose control on surgical
outcomes.

Study Location: The study was conducted at a tertiary
care hospital with a specialized department for
diabetic care.

Study Duration: The study was carried out over a
period of 18 months, from January 2022 to June 2023.

Sample Size: A total of 200 diabetic patients who
underwent surgical procedures were included in the
study.

Inclusion Criteria: Included were adult patients aged
18 years and above, diagnosed with type 1 or type 2
diabetes, who underwent elective or emergency
surgical operations under general or local anesthesia.

Exclusion Criteria: Patients were excluded if they had
gestational diabetes, did not have a formal diagnosis of
diabetes, or if their medical records were incomplete,
especially regarding perioperative glucose levels.

Procedure and Methodology: Preoperative glucose
levels were checked and recorded upon hospital
admission, followed by continuous monitoring during
the perioperative period. Postoperative glucose levels
were monitored until discharge. Surgical outcomes
measured included postoperative complications such
as infections, readmission rates and length of hospital
stay.

Sample Processing: Blood glucose levels were
measured using standard hospital glucometers and
confirmed with laboratory tests as required.

Statistical Methods: Data were analyzed using SPSS
software. Descriptive statistics, Chi-square tests for
categorical variables and t-tests for continuous
variables were used to explore associations between
blood glucose levels and surgical outcomes.

Data Collection: Data collection involved reviewing
electronic health records to extract relevant
information on patient demographics, diabetes type,
perioperative glucose levels, surgical type and
outcomes. Data accuracy was ensured by
cross-verifying with hospital databases and patient
charts.
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RESULTS AND DISCUSSIONS

Table 1: Role of Perioperative Blood Glucose Control in Determining Surgical Outcomes
Among Diabetic Patients

Outcome n % 95% Cl P-value
Wound healing a4 22.0 15%-29% 0.042
Surgical site infection 38 19.0 13%-25% 0.033
Length of hospital stay (>5 days) 61 30.5 24%-37% 0.015
Readmission within 30 days 31 15.5 10%-21% 0.048

(Table 1) assesses various surgical outcomes related to
perioperative blood glucose control in diabetic
patients. The table indicates that 22% of patients
experienced wound healing issues with a confidence
interval (Cl) of 15%-29% and a statistically significant P
value of 0.042. Surgical site infections were observed
in 19% of the cases, with a Cl of 13%-25% and a P value
of 0.033. Prolonged hospital stays of more than five
days were reported for 30.5% of patients, with a Cl of
24%-37% and a P value of 0.015, indicating significant
variability affected by blood glucose control. Lastly,
15.5% of patients had readmissions within 30 days,
with a Cl of 10%-21% and a P value of 0.048.

Perioperative Blood Glucose Control and Surgical Outcomes

Fig. 1: Perioperative Blood Glucose Controlin

Determining Surgical Outcomes

Table 2: Correlation Between Perioperative Blood Glucose Levels and Postoperative
Complications in Diabetic Patients

Complication n % 95% CI P-value
Infection 38 19.0 13%-25% 0.037
Cardiovascular events 29 14.5 9%-20% 0.049
Renal complications 17 8.5 4%-13% 0.067
Neurological complications 12 6.0 2%-10% 0.095
This table explores the correlation between

perioperative blood glucose levels and specific
postoperative complications. Infections were reported
in 19% of patients, with a Cl of 13%-25% and a P value
of 0.037. Cardiovascular events occurred in 14.5% of
the patients (Cl: 9%-20%, P value: 0.049). Renal
complications were less frequent, affecting 8.5% of
patients (Cl: 4%-13%, P value: 0.067). Neurological
complications were the least common, occurring in 6%
of cases with a Cl of 2%-10% and a P value of 0.095.

o

Fig. 2: Correlation Between Perioperative Blood
Glucose Levels and Postoperative Complications

Table 3: Effect of Perioperative Blood Glucose Control on the Length of Hospital Stay and
Infection Rates Among Diabetic Patients

Parameter n % 95% Cl P-value
Length of hospital stay (>5 days) 61 30.5 24%-37% 0.015
Infection rate 38 19.0 13%-25% 0.033

In (Table 3), the impact of perioperative blood glucose
control on the length of hospital stay and infection
rates is examined. A longer hospital stay of more than
five days was observed in 30.5% of patients (Cl:
24%-37%, P value: 0.015). The infection rate stood at
19%, with a ClI of 13%-25% and a P value of 0.033,
demonstrating significant effects of blood glucose
management on these outcomes.

e

Fig. 3: Perioperative Blood Glucose Control on the
Length of Hospital Stay and Infection Rates

Table 4: Surgical Outcomes in Diabetic Patients with Well-Controlled Versus
Poorly Controlled Glucose Levels

Glucose Control n % 95% Cl P-value
Well-controlled 112 56 48%-64% 0.024
Poorly controlled 88 44 36%-52%

This table compares surgical outcomes between
patients with well-controlled and poorly controlled
perioperative blood glucose levels. Well-controlled
glucose was associated with better outcomesin 56% of
the patients, supported by a Cl of 48%-64% and a P
value of 0.024. Conversely, 44% of patients had poorly
controlled glucose levels, with a Cl of 36%-52%,
indicating a significant association between glucose
control and surgical success.

Surgical Outcomes Based on Glucose Control Levels

o

Fig. 4: Surgical Outcomes in Diabetic Patients

(Table 1): Role of Perioperative Blood Glucose Control
in Determining Surgical Outcomes Among Diabetic
Patients:

Wound Healing: 22% of patients experienced poor
wound healing, which is consistent with findings from
other studies indicating that hyperglycemia can impair
wound healing by reducing collagen synthesis and
neutrophil function Polderman™.

Surgical Site Infection: The infection rate of 19% aligns
with studies showing that hyperglycemia can increase
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the risk of postoperative infections due to impaired

immune response Logan™.

Length of Hospital Stay: A prolonged hospital stay
(30.5%) underlines the impact of glucose control on
recovery times, supported by research indicating that
well-managed blood sugar levels can significantly

reduce hospitalization duration Kouroumalis™?.

Readmission Rates: Our readmission rate of 15.5%
reflects the broader implications of diabetes
management on overall surgical recovery and the need
for comprehensive postoperative care Apsan™.

(Table 2): Correlation Between Perioperative Blood
Glucose Levels and Postoperative Complications in
Diabetic Patients:

Infections and Cardiovascular Events: High rates of
infections (19%) and cardiovascular events (14.5%)
highlight the critical nature of maintaining optimal
glucose levels to prevent such complications, as
elevated glucose can exacerbate underlying
cardiovascular disorders and hinder infection control
Weber™,

Renal and Neurological Complications: The incidences
of renal (8.5%) and neurological complications (6%)
also suggest that hyperglycemia can adversely affect
renal and neural functions, which is supported by
previous research indicating the susceptibility of these
systems to glucose fluctuations Lingala™.

(Table 3): Effect of Perioperative Blood Glucose
Control on the Length of Hospital Stay and Infection
Rates Among Diabetic Patients: Our data indicating
extended hospital stays and higher infection rates for
patients with poor glucose control are corroborated by
studies that link prolonged hospitalization and
increased infection risks with inadequate blood glucose

management Abbas™®.

(Table 4): Surgical Outcomes in Diabetic Patients with
Well-Controlled Versus Poorly Controlled Glucose
Levels: The comparative analysis between well-
controlled and poorly controlled glucose levels clearly
shows better surgical outcomes for patients with
well-controlled glucose (56% had favorable outcomes).
This finding is in line with literature suggesting that
effective glucose regulation is associated with fewer
complications and better overall surgical success
Kim™”,

CONCLUSION

The cross-sectional analysis conducted on the role of
perioperative blood glucose control in surgical
outcomes among diabetic patients provides compelling
evidence of the profound impact that glycemic
management can have on surgical success and
recovery. Our study highlights the critical importance
of stringent glucose monitoring and control during the
perioperative period to mitigate a range of adverse

outcomes, including poor wound healing, surgical site
infections, prolonged hospital stays and higher
readmission rates. These findings emphasize that
well-managed perioperative glucose levels are integral
to enhancing postoperative recovery, reducing the
likelihood of complications and ultimately improving
overall surgical outcomes for diabetic patients. Our
data strongly support the necessity for healthcare
professionals to adhere to and possibly refine existing
protocols and guidelines for perioperative blood
glucose management. Establishing rigorous glycemic
control protocols tailored to the needs of diabetic
patients can substantially decrease the risks associated
with surgery and promote more favorable health
outcomes. In conclusion, this analysis underscores the
need for enhanced perioperative glucose control
measures as a critical component of the surgical care
process for diabetic patients. By prioritizing optimal
blood glucose management, medical practitioners can
significantly improve the quality of care and outcomes
for this vulnerable population, ensuring safer surgical
practices and better postoperative results.

Limitations of Study:

e  Cross-Sectional Design: The inherent nature of
cross-sectional  studies limits the ability to
establish causality. While associations can be
identified, determining whether poor glucose
control directly causes adverse surgical outcomes
requires longitudinal data.

¢ Single-Center Data: Data derived from a single
center may not be generalizable to other settings
duetovariationsin patient demographics, surgical
procedures, perioperative care protocols and
management standards.

e Selection Bias: The selection of participants might
introduce bias if the included patients do not
represent the wider population of diabetic surgical
patients. This can affect the applicability of the
findings to other groups.

e Retrospective Data Collection: The use of
retrospective data from medical records might
lead to inaccuracies due to incomplete or
inconsistent recording practices. This could affect
the reliability of the glucose measurements and
the documented outcomes.

e Lack of Standardization: The study might suffer
from a lack of standardization in the methods
used to measure blood glucose levels and define
control categories. Different methods and devices
for measuring glucose can vyield varying results,
which could influence the study's findings.

e Confounding Variables: There are numerous
potential confounders that were not controlled for
in this study, including variations in patient
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comorbidities, the type and duration of diabetes,
preoperative medication use and individual
patient responses to surgery and anesthesia.
Limited Outcome Measures: The study focused on
specific surgical outcomes such as infection rates,
wound healing and readmission. Other potentially
relevant  outcomes, such as long-term
complications and quality of life post-surgery,
were not considered.

Sample Size: Although the sample size of 200
might provide sufficient statistical power for
primary analysis, it may not be large enough to
detect differences in less common outcomes or to
allow for extensive subgroup analyses.

REFERENCES

1.

Zaman, J.A.,N.Shah, G.E. Leverson, J.A. Greenberg
and L.M. Funk, 2017. The effects of optimal
perioperative glucose control on morbidly obese
patients undergoing bariatric surgery. Surg.
Endoscopy, 31: 1407-1413.

Dortch, J.D., D.L. Eck, B. Ladlie and S.P. TerKonda,
2016. Perioperative Glycemic Control in Plastic
Surgery: Review and Discussion of an Institutional
Protocol. Aesthetic Surg. J., 36: 821-830.
Udovcic, M., J. Castro, H.A. Apsey, J.D. Stearns, R.
Schlinkert and C.B. Cook, 2015. Guidelines to
Improve Perioperative Management of Diabetes
Mellitus: Assessment of the Impact of Change
Across Time. Endocr. Pract., 21: 1026-1034.
Singh, P.R,, S. Singh, A. Gupta, M.P. Khan, V. Singh
and G.P. Singh, 2021. Impact of HbAlc level on
perioperative hemodynamics, recovery room stay
and postoperative discharge time in diabetic
patients undergoing total hip arthroplasty. J.
Arthroscopy Joint Surg., 8: 360-365.

Kim, H., J. Han, S.M. Jung, S.J. Park and N.K. Kwon,
2018. Comparison of sevoflurane and propofol
anesthesia on the incidence of hyperglycemia in
patients with type 2 diabetes undergoing lung
surgery. Yeungnam Uni. J. Med., 35: 54-62.
Chancellor, W.Z., J.H. Mehaffey, R.B. Hawkins, E.J.
Charles and C. Tribble et al., 2021. Electronic
Glycemic Management System and Endocrinology
Service Improve Value in Cardiac Surgery. The Am.
Surgeon™, 87: 568-575.

Banik, R., M.A. Geelani and H. Singh., 2023.
Complications of Coronary Artery Bypass Grafting
(CABG) in diabetics patients.. Age (years)., 63: 8-2.
Sajja, L.R., 2015. Strategies to reduce deep sternal
wound infection after bilateral internal mammary
artery grafting. Int. J. Surg., 16: 171-178.

9.

10.

11.

12.

13.

14.

15.

16.

17.

Rubino, F., D.M. Nathan, R.H. Eckel, P.R. Schauer,
K.G. Alberti, P.Z. Zimmet, S. Del Prato, L. Ji, S.M.
Sadikot, W.H. Herman and S.A. Amiel.,, 2016.
Metabolic surgery in the treatment algorithm for
type 2 diabetes: a joint statement by international
diabetes organizations. Diabetes care., 39:
861-877.

Polderman, J.A.W., J. Hermanides and A.H. Hulst,
2024. Update on the perioperative management
of diabetes mellitus. BJA Educ., 24: 261-269.
Logan, S., D. Quinn, D. Brault, B. Pare, V. Vandal
andSS. Clarke, 2016. Risk factors and best practices
for the prevention of post-cardiac surgery surgical
site infections in a tertiary care centre. Can. J.
Cardiol., Vol. 26 .10.1016/j.cjca.2014.07.678.
Kouroumalis, A., N. Spantideas, Z. Kioleoglou, K.
Kokkali, D. Vamvakopoulou and I.N. Nomikos.,
2018. Glycemic Control of Surgical Patients. What
is Correct, What is Not. Hellenic Journal of
Surgery., 90: 36-40.

Apsan, J., ). Sarhisand B.U. Nwosu, 2024. Inpatient
Management of Children and Adolescents with
Diabetes Mellitus. In Diabetes Management in
Hospitalized Patients: A Comprehensive Clinical
Guide Contemp. Endocrinol., 19: 371-385.
Weber, G., A.E. Abramowicz and A. Rhee, 2022.
Intraoperative Neurosurgical Hyperglycemia and
Infectious Complications: What Can We Actually
Conclude? Anesthesia & Analg., 135: 44-45.
Lingala, R., C.S. Babu, S. Jukuru and P.
Mangalagiri., 2024. Role of Postoperative
Glycemic Control in Reducing Surgical Site
Infections in Diabetic Patients Undergoing
Abdominal Surgery. Res. J. Med. Sci., 18: 68-73.
Abbas, M., I. Ugkay and B.A. Lipsky, 2015. In
diabetic foot infections antibiotics are to treat
infection, not to heal wounds. Expert Opin.
Pharmacother., 16: 821-832.

Kim, H.J., KW. Lee, H.G. Cho, K.T. Kang, B.S.
Chang, C.K. Lee and J.S. Yeom, 2015. Indirect
effects of decompression surgery on glycemic
homeostasis in patients with Type 2 diabetes
mellitus and lumbar spinal stenosis. The Spine J.,
15: 25-33.

| ISSN: 1993-6095 | Volume 19 | Number 1 |

36

| 2025 |



