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ABSTRACT

Background: Diabetes is a significant risk factor for postoperative
complications and mortality. However, there are different opinions about
the relationship between the increase in glycosylated hemoglobin
(HbA1c) level and the incidence of surgical complications.

Methods: In this retrospective study, 189 diabetic patients referred to
Sabalan Hospital in Ardabil who were admitted for surgery were
examined in 2021. The data related to demographic information, HbAlc
test, postoperative complications, and the outcome of patients’
hospitalization were extracted from the records and entered into the
researcher-made checklist. Patients were divided into two groups of
uncontrolled diabetes with HbAlc of 7 and above and the controlled
diabetes group with HbAlc below 7.

Results: Out of 189 patients included in the study, 97 patients were in the
uncontrolled diabetes group, and 92 patients were in the controlled
diabetes group. The average age of diabetic patients in uncontrolled and
controlled diabetes groups was 58.18+8.91 and 61.84+5.52, respectively.
According to the results, surgical site infection and the need for re-
surgery during hospitalization showed a significant relationship with an
HbAlc level (p<0.05). Other postoperative complications were not
significantly different between the two groups.

Conclusion: It seems logical that elective surgeries should be postponed
in HbAlc levels higher than 7% because the presence of high HbAlc
levels indicates that the patient’s diabetes is not under control, and as a
result, there is a higher probability of chronic complications of diabetes

as well as a higher risk for post-operative complications.
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Extended Abstract

Background:  Lifestyle changes and
urbanization have led to increased diabetes
prevalence worldwide, including in Iran,
where over 12% of the population have the
disease, and over 60% are unaware of their
condition. Diabetes patients are likely to
require surgery, posing a higher risk of
postoperative complications. Preoperative
blood glucose abnormalities can increase
mortality and  complications,  while
intraoperative hyperglycemia is associated
with abnormalities in granulocyte adhesion,
phagocytosis, and delay in chemotaxis.
Glycosylated hemoglobin  (HbAlc) is
suggested as a reliable indicator of blood
sugar status in the hospital setting. HbAlc
is not affected by the fasting state and is
less influenced by  stress-induced
hyperglycemia, such as that caused by
surgery. HbAlc has been confirmed as a
suitable biomarker for diagnosing diabetes.
Due to the lack of investigation of the
relationship between HbAlc level and
surgical complications in Iran in previous
studies, as well as the effect of genetics in
the development of diabetes, this study
investigated the relationship between the
serum HbA1c level in diabetic patients and
the complications caused by surgery in
Ardabil.

Methods: In this retrospective study,
diabetic patients referred to Sablan Hospital
in Ardabil for surgery from April 2021 to
April 2022 were examined. The inclusion
criteria for the group with uncontrolled
diabetes (PCD) was an HbAlc value
greater than 7; the inclusion criteria for the
diabetes group (CD) were considered an
HbAlc level less than or equal to 7.
Exclusion criteria included foot ulcer, use
of immunosuppressant drugs such as
corticosteroids, presence  of  other
comorbidities besides diabetes, such as
hypertension, kidney failure, etc., and non-
cooperation of patients to collect data. To

collect information related to research
variables, a researcher-made checklist was
used, which includes information related to
demographic variables (age, gender, type of
surgery, type of diabetes treatment) and
variables  related to  postoperative
complications (mortality, acute kidney
failure, syndrome acute coronary syndrome,
dysrhythmia,  stroke, operation site
infection, non-operation site infection),
required re-surgery, re-hospitalization and
length of hospital stay. The information was
collected using studying the patients' files
and, if necessary, calling the patient or their
family and adding the data to the checklist.
This research was carried out after being
approved by the Ethics Committee of the
Faculty of Medicine of Ardabil Islamic
Azad University with the Code of Ethics
IR.IAU.ARDABIL.REC.1401.073.

On the day of hospitalization, after fasting
for at least eight hours, a laboratory sample
was prepared from the venous blood of the
cubital region, and HbAlc level was
measured.

Frequency and percentage indicators were
used for demographic data, and based on
achieved data, tables and graphs were
illustrated. For the descriptive findings, the
research variables were investigated using
central and dispersion indices such as mean,
median, standard deviation, minimum and
maximum. For the inferential results, the
chi-square test and independent t-test were
used to determine the significant statistical
differences among nominal variables and
continuous variables, respectively. SPSS
version 25 software was used for data
analysis, and the significance level was
considered less than or equal to 0.05 in all
cases.

Results: Out of 248 patients with a history
of diabetes and candidates for surgery, 189
patients, including 97 patients in the PCD
group and 92 patients in the CD group,
were included in the study. The average age
of diabetic patients in PCD and CD groups
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was  58.1848.91 and  61.84+5.52,
respectively. ~ The  British  Diabetes
Association  recommends an  HbAlc
threshold of 8 to 9 to obtain a suitable
outcome in elective surgeries. Regarding
postoperative complications, surgical site
infection was significantly associated with
HbAlc level (p=0.02, OR=2.41), and the
PCD group had a higher rate of surgical site
infection (26.5%) compared to the CD
group (13%). HbA1c limits for performing
surgeries with appropriate results in
diabetic patients differ in the guidelines. In
a meta-analysis study conducted by Wong
et al. to investigate the effect of
preoperative HbAlc level on complications
after elective abdominal surgery, 12
descriptive studies with 25,036 patients
were examined. This study showed that
HbAlc greater than 7% is associated with a
higher risk of discharge from the
anastomosis site, wound site infection,
major complications, and complications
after surgery in general. Also, the American
Diabetes Guidelines have considered
HbAlc of 7 as the threshold for surgery. In
our study, according to the mentioned
studies, HbAlc higher than 7 was
considered for patients in the PCD group.

In a meta-analysis study conducted by
Wang et al. to investigate the effect of
preoperative HbA1lc levels on the results of
coronary artery disease surgery in patients
with diabetes, the findings indicated a
higher preoperative HbAlc level is
associated with a higher risk of surgical site
infection and kidney failure in patients.
However, in a study conducted by del Coro
et al., which aimed at the effect of diabetes
and HbA1lc on complications after elective
hand surgery, 3261 patients were examined,
and no significant relationship between
complications caused by hand surgery and

HbAlc level was seen. In our study,
according to the obtained results, surgical
site infection and the need for re-surgery in
the PCD group were significantly higher
than in the CD group, which was similar to
the results obtained from previous studies.
In a retrospective cohort study conducted
by Adams et al., they investigated the
results of total knee replacement surgery
based on diabetes status and blood sugar
control; no relationship was found between
the need for re-surgery and the HbAlc
number of the patients. However, in our
study, the need for re-surgery during
hospitalization showed a significant
relationship with the HbAlc level, and 4
patients from the PCD group (4.1%)
required re-surgery during hospitalization,
while none of the patients in the CD group
needed re-surgery (p=0.05). This might be
due to these patients' higher risk of wound
infection. Also, the length of stay of
patients in the hospital was 22.11+7.19
hours in the PCD group and 21.72+6.86 in
the CD group, and there was no significant
relationship with the HbAlc level (p=0.7).
Conclusion: Several studies have shown a
relationship between high HbAlc levels
and the occurrence  of  chronic
complications of diabetes. Accordingly, it is
recommended by the American Diabetes
Association's  guidelines to  postpone
elective surgeries for patients with HbAlc
levels above 7%. High levels of HbAlc
indicate that the patient's diabetes is not
under control, which increases the
likelihood of micro and macrovascular
complications. These complications are the
main factors that increase the risk of
surgical complications in patients with high
HbAlc levels.
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