MEDWIN PUBLISHERS

Committed to Create Value for Researchers

Journal of Orthopedics & Bone Disorders
ISSN: 2577-297X

Why Hba1lc is an Unpredictable Marker for the Outcome of

Wound Healing Disorders before Total joint Arthroplasty

Kandpal N?, Khan 0%*, Samadhiya A3, Kumar R?!, Kumar VAS! and Murthy

BS?*

!Department of Orthopaedics, Dharamshila Narayana Hospital, India
2Hindu Hruday Samrat Balasaheb Thackerey Trauma Care Municipal Hospital, India

3Gandhi Medical College, India

Research Article
Volume 8 Issue 4
Received Date: August 12, 2024
Published Date: October 23, 2024
DOI: 10.23880/jobd-16000272

*Corresponding author: Ozair Khan, Registrar, Hindu Hruday Samrat Balasaheb Thackerey

Trauma Care Municipal Hospital, Jogeshwari, Mumbai, Maharashtra, India, Email: khanozair93@gmail.com

Abstract

Background: Notwithstanding the fact that Hbalc is frequently used as a marker for glycaemic control in the pre-operative
period of surgery, there is no common and direct concordance regarding its actual role for the same. This study was done to
ascertain the role of Hbalc as a harbinger for the outcome of wound healing disorders before total joint arthroplasty.
Methods: The data of 100 patients undergoing uni/bilateral TJA in one/staggered sitting in the year 2022 was collected in
our hospital. Out of them, 50 were TKA while the other 50 were THA. Patient specific data were collected from the data record
system of our hospital, including data of HbA1C from biochemistry department, patient records from dressing room data
register and wound culture reports details from microbiology department and patient prescriptions.

Results: There was 6% incidence of wound healing disorders among 100 patients who were part of our study. The incidence
of wound healing disorders in non-diabetic patients was 5.95% and was 6.25% in diabetic patients; whereas incidence in

patients with normal random blood sugar was 12.12%, those with high random blood sugar was that of 2.99%.
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Abbreviations

Hbalc: Glycated haemoglobin; TJA: Total Joint Arthroplasty;
TKA: Total Knee Arthroplasty; THA: Total Hip Arthroplasty;
SSI: Surgical Site Infection; PJI: Peri-prosthetic Joint Infection.

Introduction

The relationship between elevated HbAlc and
postoperative SSI or PJI after THA and TKA is controversial
[1]. Diagnosis of diabetes, preoperative hyperglycemia and
elevated HbAlc are not likely direct risk factors for PJIs,
but more likely to be indirect markers of more serious
comorbid conditions (e.g. chronic kidney disease, peripheral
vascular disease, etc.). Patients, with a sole diagnosis of well-
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controlled diabetes, do not confer a clinically significant risk
for P]ls. For those with HbAlc = 8 to 9% or glucose levels
above 200 mg/dL, optimization may be a consideration in the
preoperative period [2]. The aim of this study is to determine
and investigate the association between postoperative
wound complications (SSI/PJI) and elevated HbAlc in TJA
patients.

Materials and Methods

We collected data of 100 patients undergoing uni/
bilateral TJA in one/staggered sitting in the year 2022 in
our hospital. Out of them, 50 were TKA while the other 50
were THA. Patient specific data were collected from the data
record system of our hospital, including data of HbA1C from
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biochemistry department, patient records from dressing
room data register and wound culture reports details
from microbiology department and patient prescriptions.
Wound Healing Disorder (WHD) was considered if any of
the following complications occurred: prolonged wound
drainage, wound dehiscence, signs of erythema or necrotic
changes at the wound edges.

Statistical Analysis

The presentation of the Categorical variables was
done in the form of number and percentage (%). On the
other hand, the quantitative data were presented as the
means * SD and as median with 25th and 75th percentiles
(interquartile range). The association of the variables which
were qualitative in nature were analyzed using Fisher’s exact
test as at least one cell had an expected value of less than 5.
Univariate logistic regression was used to find out significant
risk factors of wound healing disorders (Figures 1-5).

The data entry was done in the Microsoft EXCEL
spreadsheet and the final analysis was done with the use of
Statistical Package for Social Sciences (SPSS) software, IBM
manufacturer, Chicago, USA, ver 25.0.

For statistical significance, p value of less than 0.05 was
considered statistically significant.

Results

Diabetes mellitus (DM) was reviewed by physician or
endocrinologist once the preoperative investigations reports
were made available one day before elective surgery using
fasting glucose or HbAlc tests, considering the patient’s
history. A cut off of 126mg% was kept for fasting glucose
level and of 6.5 for hbalc level, for the diagnosis of Diabetes
Mellitus. The patients were divided into 2 groups based on
HbA1c levels as per CDC guidelines: Category 1 - Hbalc less
than or equal to 6.5% and Category 2 - Hbalc above 6.5%.
Patients were explained in the post-operative hospital
visits regarding the objectives of the study and appropriate
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consents were taken. They were then assessed. Based on
their assessments, the following information was collected:
postoperative WHD, culture reports, need for readmission,
need for revision surgery. The main point of this study was
to analyze increased HbAlc and the risk of postoperative
WHD, surgical site infection (SSI) or early peri-prosthetic
infections (PJI), need for revision surgery and readmission
due to injury or infectious complications. Then we observed
the occurrence of WHD in all the patients distributed in these
2 categories (Tables 1-7).

Categories Wound Healing Disorders
Category 1 (Hbalc <= 6.5) 5
Category 2 (Hbalc > 6.5) 1

Table 1: Presence of wound healing disorder distribution.

Prese.n ce o.f wound Frequency | Percentage
healing disorder
Absent 94 94.00%
Present 6 6.00%
Total 100 100.00%

Table 2: Presence of wound healing disorder distribution.

-

Figure 1: Presence of wound healing disorder distribution.

o

Wound healing | Wound healing disorder absent (n=94) Wound healing disorder Total P value
present (n=6)
79 5 84
<=6.5%
-94.05% -5.95% -100%
15 1 16
>6.5% 1*
-93.75% -6.25% -100%
94 6 100
Total
-94% -6% -100%

Table 3: Association of HbA1C(%) with presence of wound healing disorder.
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Fisher’s exact test

Figure 2: Association of HbA1C(%) with presence of wound healing disorder.

Blood gl(lllltj)()se(mg/ Wouna(:J lsl::::;l(l:li g;s)order Woun;lrl(:;a‘z;llltlz,;;l ;lés)order Total P value
<=200 mg/dL 29 (87.88%) 4 (12.12%) 33 (100%)
>200 mg/dL 65 (97.01%) 2 (2.99%) 67 (100%) 0.09*
Total 94 (94%) 6 (6%) 100 (100%)

Table 4: Association of blood glucose(mg/dL) with presence of wound healing disorder.

Fisher’s exact test

Figure 3: Association of blood glucose (mg/dL) with presence of wound healing disorder.

HbA1C (%) | Debridement (n=1) | Secondary suturing (n=2) | Suture line erythema (n=3) Total P value
<=6.5% 1(20%) 2 (40%) 2 (40%) 5(100%)
>6.5% 0 (0%) 0 (0%) 1(100%) 1(100%) 1*
Total 1(16.67%) 2 (33.33%) 3 (50%) 6 (100%)

Table 5: Association of HbA1C (%) with various wound healing disorders.
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Fisher’s exact test

Figure 4: Association of HbA1C (%) with various wound healing disorders.

Blood glucose(mg/dL) Debridement(n=1) sustfl(:'(i):ggl r=yz) Suture line erythema(n=3) Total P value
<=200 mg/dL 0 (0%) 2 (50%) 2 (50%) 4 (100%) 0.6*
>200 mg/dL 1 (50%) 0 (0%) 1(50%) 2 (100%)
Total 1 (16.67%) 2 (33.33%) 3 (50%) 6 (100%)

Table 06: Association of blood glucose(mg/dL) with various wound healing disorders.

Fisher’s exact test

-

Figure 5: Association of blood glucose(mg/dL) with various wound healing disorders.

o
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0dds ratio 0Odds ratio
Variable Coe]igz?ent Stg::_l;rd vafue 0dds Ratio Lower bound Upper bound
(95%) (95%)
Age(years) -0.009 0.045 0.84 0.991 0.907 1.083
Gender
Female 1
Male -0.473 0.966 0.624 0.623 0.094 4.141
HbA1C(%)
>6.5% 1
<=6.5% -0.031 1.133 0.978 0.97 0.105 8.93
Blood Glucose(mg/dL)
<=200 mg/dL 1
>200 mg/dL -1.386 0.828 0.094 0.25 0.049 1.267

Table 7: Univariate logistic regression to find out significant risk factors of wound healing disorders.

Discussion

Careful preoperative evaluation and investigation are
necessary to identify most susceptible patients before these
elective operations. Hence, it is important to optimize their
perioperative general, metabolic and local conditions to
reduce the risk of postoperative side effects [3]. In our study,
the majority of the patients lie in Category 1 (84%) while
in category 2, only 16% of the patients lie with the values
of Hbalc ranging from 4 to 11.8. In our study, 67% of the
patients had their blood sugar level more than 200mg%
while 33% had their level less than 200mg%. The maximum
value being 560mg%. In our study, the wound healing
disorders were present in about 6% of the total. Study
demonstrates 20% wound healing disorders in total tkrs
[4]. Study demonstrates 10% WHD in TKRs [5]. In our study,
various wound healing disorders comprised debridement
(16.67%), secondary suturing (33.33%) and stitch line
erythema (50%) of the total complications.

In our study, category 1 had wound healing disorders
in 5.95% of its total patients. Category 2 had wound healing
disorder in 6.25% of its patients. Study shows incidence of
WHD of 1.2% in patients [6]. Study shows WHD in 7% [7].

In our study, high random blood sugar was associated
with 2.99% of WHDs. Study demonstrates WHDs in 6.6% of
patients [8].

In our study, blood glucose level > 200mg% was present
in 33.33%% of wound healing disorder; whereas a level of
<200mg% was present in 66.67% of patients with wound
healing disorder, with 2% in those needing secondary
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suturing and 2% in those with stitch line erythema.

Conclusion

Despite many studies investigating the relationship
between higher peri-operative HbAlc and fasting blood
glucose levels and the risk of postoperative SSI, PJI or wound
complications, some did not show significant correlations
and many focused only on the presence of deep infections
[9]. In addition, the specific threshold of HbAlc to predict
postoperative SSI or PJI remains controversial.

Figure 6: Mean Plasma Glucose Concentration.
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It is well established that poorly controlled diabetes
mellitus is associated with worse surgical and medical
outcomes in patients undergoing TJA. PJI is particularly
high in this patient population. Several studies have already
reported that optimal perioperative control of serum glucose
levels reduces the risk of postoperative infections and
improves overall surgical outcomes [10]. However, there is
controversy regarding the association of elevated HbAlc,
which shows the mean plasma glucose concentration (Figure
6) and postoperative SSI or PJI in TJA procedures [11].

Most of the current literature supports that elevated
HbA1c levels contribute to postoperative complications after
TJA. On the other hand, there are also studies in which there is
no association between high HbA1c levels and postoperative
SSI or PJI [12]. According to the guidelines of the American
Diabetes Association (ADA), the HbAlc levels should be
lower than 7% (53mmol/mol) to reduce postoperative
complications [13]. However, the optimal HbAlc cut-off
value is still controversial in the orthopedic literature. In
this context, we conducted this single-center prospective
study to determine the prevalence of undiagnosed and
uncontrolled diabetes and to investigate the association
between postoperative wound complications or SSI/PJI
and elevated HbAlc in patients with TJA. In addition, the
aim was to identify the HbA1c threshold for postoperative
complications in patients undergoing TJA. We showed that
routine preoperative determination of HbAlc to avoid
possible postoperative injuries or infectious complications
is still controversial. Larger studies on optimal HbAlc levels
and other predictors are needed.
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