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Background: Preoperative hyperglycemia or hypoglycemia
can result in surgical delays, cancellations, and/or
postoperative complications, which can lead to increased
costs and worsened patient outcomes. This retrospective
study conducted at Veteran Health Indiana (VHI) assessed the
level of preoperative glycemic control in patients undergoing
major elective surgical procedures to determine what, if any,
standardization exists for perioperative diabetes mellitus (DM)
management and its impact on patient outcomes.

Methods: A retrospective chart review of 394 elective
surgeries involving patients with DM from January 1, 2018,
to December 31, 2021, at VHI was conducted. The primary
end point was the incidence of patients with preoperative
blood glucose > 180 mg/dL or < 70 mg/dL who had surgical
procedures delayed or canceled due to hyperglycemia or

hypoglycemia. Postoperative complications were examined
for safety outcomes.

Results: A randomized sample of 131 surgeries was reviewed
and included. The mean preoperative blood glucose level
was 146 mg/dL; no surgical procedures delayed or canceled
due to hyperglycemia or hypoglycemia. All communication
for preoperative DM medication management came from
surgical service letters. This identified 122 cases (93.1%). Only
30 patients (24.6%) received instructions specifically tailored
to their regimen. The most frequently observed postoperative
complication was acute kidney injury (8.4%).

Conclusions: Based on this randomized sample, the
current VHI practice of providing a presurgery clinic visit
and perioperative DM medication instructions is effective for
preventing delays or cancellations in elective surgeries.
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ore than 38 million people in the United
M States (12%) have diabetes mellitus
(DM), though 1 in 5 are unaware they
have DM.! The prevalence among veterans is
even more substantial, impacting nearly 25% of
those who received care from the US Depart-
ment of Veterans Affairs (VA).2 DM can lead to
increased health care costs in addition to vari-
ous complications (eg, cardiovascular, renal),
especially if left uncontrolled.’® A similar impact
is found in the perioperative period (defined
as at or around the time of an operation), as
multiple studies have found that uncontrolled
preoperative DM can result in worsened surgi-
cal outcomes, including longer hospital stays,
more infectious complications, and higher peri-
operative mortality.*®
In contrast, adequate glycemic control as-
sessed with blood glucose levels has been
shown to decrease the incidence of postoper-
ative infections.” Optimizing glycemic control
during hospital stays, especially postsurgery,
has become the standard of care, with most
health systems establishing specific protocols.
In current literature, most studies examining
DM management in the perioperative period
are focused on postoperative care, with little at-
tention to the preoperative period.*”
One study found that patients with poor
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presurgery glycemic control assessed by he-
moglobin A,  (HbA,) levels were more likely
to remain hyperglycemic during and after sur-
gery.® Blood glucose levels > 200 mg/dL can
lead to an increased risk of infection and im-
paired wound healing, meaning a well-con-
trolled HbA,  before a procedure serves as a
potential factor for success.® The 2025 Ameri-
can Diabetes Association (ADA) Standards of
Care (SOC) recommendation is to target HbA,
< 8% whenever possible, and some health sys-
tems require lower levels (eg, < 7% or 7.5%).1°
With that goal in mind and knowing that preop-
erative hyperglycemia has been shown to be a
contributing factor in the delay or cancellation
of surgical cases, an argument can be made
that attention to preoperative DM management
also should be a focus for health care systems
performing surgeries.2%

Attention to glucose control during preopera-
tive care offers an opportunity to screen for DM
in patients who may not have been screened
otherwise and to standardize perioperative DM
management. Since DM disproportionately im-
pacts veterans, this is a pertinent issue to the VA.
Veterans can be more susceptible to complica-
tions if DM is left uncontrolled prior to surgery.
To determine readiness for surgery and control
of comorbid conditions such as DM before a



planned surgery, facilities often perform a preop-
erative clinic assessment, often in a multidisci-
plinary clinic.

At Veteran Health Indiana (VHI), a presurgery
clinic visit involving the primary surgery service
(physician, nurse practitioner, and/or a physician
assistant) is conducted 1 to 2 months prior to
the planned procedure to determine whether a
patient is ready for surgery. During this visit, pa-
tients receive a packet with instructions for var-
ious tasks and medications, such as applying
topical antibiotic prophylaxis on the anticipated
surgical site. This is documented in the form of
a note in the VHI Computerized Patient Record
System (CPRS). The medication instructions are
provided according to the preferences of the
surgical team. These may be templated notes
that contain general directions on the timing and
dosing of specific medications, in addition to in-
structions for holding or reducing doses when
appropriate. The instructions can be tailored by
the team conducting the preoperative visit (eg,
“Take 20 units of insulin glargine the day before
surgery” vs “Take half of your long-acting insulin
the night before surgery”). Specific to DM, VHI
has a nurse-driven day of surgery glucose as-
sessment where point-of-care blood glucose is
collected during preoperative holding for most
patients.

There is limited research assessing the level
of preoperative glycemic control and the inci-
dence of complications in a veteran population.
The objective of this study was to gain a baseline
understanding of what, if any, standardization ex-
ists for preoperative instructions for DM medi-
cations and to assess the level of preoperative
glycemic control and postoperative complica-
tions in patients with DM undergoing major elec-
tive surgical procedures.

METHODS

This retrospective, single-center chart review
was conducted at VHI. The Indiana Univer-
sity and VHI institutional review boards deter-
mined that this quality improvement project
was exempt from review.

The primary outcome was the number of
patients with surgical procedures delayed or
canceled due to hyperglycemia or hypogly-
cemia. Hyperglycemia was defined as blood
glucose > 180 mg/dL and hypoglycemia was
defined as < 70 mg/dL, slight variations from
the current ADA SOC preoperative specific rec-
ommendation of a blood glucose reading of

2362 Surgeries meeting
inclusion criteria

394 Randomized
charts reviewed

263 Excluded
143 Diet-controlled diabetes mellitus
78 Nonelective procedure
— 43 No preoperative glucose data
20 Long-term care facility residence

11 Chronic steroid use

15 Managed by community care clinician

131 Surgeries included

FIGURE. Patient Selection

100 to 180 mg/dL within 4 hours of surgery.'®
The standard outpatient hypoglycemia defini-
tion of blood glucose < 70 mg/dL was chosen
because the current goal (< 100 mg/dL) was
not the standard in previous ADA SOCs that
were in place during the study period. Specif-
ically, the 2018 ADA SOC did not provide pre-
operative recommendations and the 2019-2021
ADA SOC recommended 80 to 180 mg/dL."%>18
For patients who had multiple preoperative blood
glucose measurements, the first recorded glu-
cose on the day of the procedure was used.

The secondary outcomes of this study
were focused on the preoperative process/
care at VHI and postoperative glycemic con-
trol. The preoperative process included ex-
amining whether medication instructions were
given and their quality. Additionally, the num-
ber of interventions for hyperglycemia and hy-
poglycemia were required immediately prior to
surgery and the average preoperative HbA,
(measured within 3 months prior to surgery)
were collected and analyzed. For postopera-
tive glycemic control, average blood glucose
measurements and number of hypoglycemic
(< 70 mg/dL) and hyperglycemic (> 180 mg/dL)
events were measured in addition to the fre-
quency of changes made at discharge to pa-
tients’ DM medication regimens.

The safety outcome of this study assessed
commonly observed postoperative complica-
tions and was examined up to 30 days post-
surgery. These included acute kidney injury
(defined using Kidney Disease: Improving
Global Outcomes 2012, the standard during
the study period), nonfatal myocardial infarc-
tion, nonfatal stroke, and surgical site infections,
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TABLE 1. Baseline Characteristics (N = 131)

Criteria Results
Age, mean (SD), y 68 (8)
Sex, No. (%)
Male 129 (98.5)
Female 2 (1.5)
Race, No. (%)
White 100 (76.3)
African American 25 (19.1)
Unknown 5(3.8)
Other 1(0.8)
Comorbidities, No. (%)
Type 2 diabetes mellitus 131 (100)
Coronary artery disease 45 (34.4)
Autonomic neuropathy 29 (22.1)
Chronic kidney disease 29 (22.1)
Osteomyelitis 2(1.5)
Surgery specialty, No. (%)
Orthopedics 42 (32.1)
Peripheral vascular 28 (21.4)
Thoracic 17 (13.0)
Neurosurgery 16 (12.2)
Ear, nose, throat 11 (8.4)
Other 9 (6.9)
General 8 (6.1)
Length of surgery, mean (SD), h 4.6 (2.6)
Hospital length of stay, mean (SD) [range], d 4 (4) [1-30]

which were identified from the discharge sum-
mary written by the primary surgery service.®
All-cause mortality also was collected.

Patients were included if they were admit-
ted for major elective surgeries and had a di-
agnosis of either type 1 or type 2 DM on their
problem list, determined by International Clas-
sification of Diseases, Tenth Revision codes.
Major elective surgery was defined as a pro-
cedure that would likely result in a hospital ad-
mission of > 24 hours. Of note, patients may
have been included in this study more than
once if they had > 1 procedure at least 30 days
apart and met inclusion criteria within the time
frame. Patients were excluded if they were tak-
ing no DM medications or chronic steroids (at
any dose), residing in a long-term care facility,
being managed by a non-VA clinician prior to
surgery, or missing a preoperative blood glu-
cose measurement.

All data were collected from the CPRS. A list
of surgical cases involving patients with DM who
were scheduled to undergo major elective sur-
geries from January 1, 2018, to December 31,
2021, at VHI was generated. The list was ran-
domized to a smaller number (N = 394) for data
collection due to the time and resource con-
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straints for a pharmacy residency project. All
data were deidentified and stored in a secured
VA server to protect patient confidentiality. De-
scriptive statistics were used for all results.

RESULTS

Initially, 2362 surgeries were identified. A ran-
domized sample of 394 charts were reviewed
and 131 cases met inclusion criteria. Each case
involved a unique patient (Figure). The most
common reasons for exclusion were 143 pa-
tients with diet-controlled DM and 78 nonelec-
tive surgeries. The mean (SD) age of patients
was 68 (8) years, and the most were male
(98.5%) and White (76.3%) (Table 1). At base-
line, 45 of 131 patients (34.4%) had coronary
artery disease and 29 (22.1%) each had auto-
nomic neuropathy and chronic kidney disease.
Most surgeries were conducted by orthopedic
(82.1%) and peripheral vascular (21.4%) spe-
cialties. The mean (SD) length of surgery was
4.6 (2.6) hours and of hospital length of stay
was 4 (4) days. No patients stayed longer than
the 30-day safety outcome follow-up period.
All patients had type 2 DM and took a mean
2 DM medications. The 63 patients taking insu-
lin had a mean (SD) total daily dose of 99 (77) U
(Table 2). A preoperative HbA, was collected in
116 patients within 3 months of surgery, with a
mean HbA, _ of 7.0% (range, 5.3-10.7).

No patients had surgeries delayed or can-
celed because of uncontrolled DM on the day
of surgery. The mean preoperative blood glu-
cose level was 146 mg/dL (range, 73-365)
(Table 3). No patients had a preoperative blood
glucose level of < 70 mg/dL and 19 (14.5%)
had a blood glucose level > 180 mg/dL. Among
patients with hyperglycemia immediately prior
to surgery, 6 (31.6%) had documentation of in-
sulin being provided.

For this sample of patients, the preoperative
clinic visit was conducted a mean 22 days prior
to the planned surgery date. Among the 131 in-
cluded patients, 122 (93.1%) had documenta-
tion of receiving instructions for DM medications.
Among patients who had documented receipt
of instructions, only 30 (24.6%) had instructions
specifically tailored to their regimen rather than
a generic templated form. The mean (SD) preop-
erative blood glucose was similar for those who
received specific perioperative DM instructions
at 146 (50) mg/dL when compared with those
who did not at 147 (45) mg/dL. The mean (SD)
preoperative blood glucose reading for those



who had no documentation of receipt of peri-
operative instructions was 126 (54) mg/dL com-
pared with 147 (46) mg/dL for those who did.

The mean number of postoperative blood
glucose events per day was negligible for hy-
poglycemia and more frequent for hyperglyce-
mia with a mean of 2 events per day. The mean
postoperative blood glucose range was 121 to
247 mg/dL with most readings < 180 mg/dL.
Upon discharge, most patients continued their
home DM regimen with 5 patients (3.8%) having
changes made to their regimen upon discharge.

Very few postoperative complications were
identified from chart review. The most frequently
observed postoperative complications were
acute kidney injury, surgical site infections, and
nonfatal stroke. There were no documented non-
fatal myocardial infarctions. Two patients (1.5%)
died within 30 days of the surgery; neither death
was deemed to have been related to poor peri-
operative glycemic control.

DISCUSSION

To our knowledge, this retrospective chart review
was the first study to assess preoperative DM
management and postoperative complications
in a veteran population. VHI is a large, tertiary,
level 1a, academic medical center that serves
approximately 62,000 veterans annually and per-
forms about 5000 to 6000 surgeries annually, a
total that is increasing following the COVID-19
pandemic.?® This study found that the current
process of a presurgery clinic visit and day of
surgery glucose assessment has prevented sur-
gical delays or cancellations.

Most patients included in this study were well
controlled at baseline in accordance with the
2025 ADA SOC HbA, , recommendation of a pre-
operative HbA, ; of < 8%, which may have con-
tributed to no surgical delays or cancellations.™
However, not all patients had HbA,  collected
within 3 months of surgery or even had one col-
lected at all. Despite the ADA SOC providing
no explicit recommendation for universal HbA,
screening prior to elective procedures, its im-
portance cannot be understated given the body
of evidence demonstrating poor outcomes with
uncontrolled preoperative DM.®'° The glycemic
control at baseline may have contributed to the
very few postsurgical complications observed in
this study.

Although the current process at VHI pre-
vented surgical delays and cancellations in this
sample, there are still identified areas for im-
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TABLE 2. Diabetes- and Safety-Related Secondary End

Points (N = 131)

Criteria

Results

HbA, _ < 3 mo preoperative, mean (SD) [range], %°

7.0 (1.0) [5.3-10.7]

No. diabetes medications at baseline, mean (SD)

2(1)

Total daily dose of insulin, mean (SD) [range], U°
Baseline

99 (77) [5-340]

Discharge 90 (71) [5-340]
Preoperative glucose interventions needed, mean (%) 6 (4.6)
Postoperative glucose events/d, mean (SD)

< 70 mg/dL 0.02 (0.1)

> 180 mg/dL 1.9(1.7)

Postoperative glucose range, mean (SD), mg/dL

121 (39)-247 (39)

Preoperative medication instructions provided, No. (%)

No 9 (6.9)
Yes 122 (93.1)
Specific to patient’s regimen 30 (24.6)
Nonspecific to patient’s regimen 92 (75.4)
Days before operation instructions received, mean (SD) [range] 22 (14) [1-70]
Safety outcomes, No. (%)
Acute kidney injury 11 (8.4)
Surgical site infection 3 (2.3)
Death (all-cause) 2(1.5)
Stroke (nonfatal) 1(0.8)
Myocardial infarction (nonfatal) 0(0)

Abbreviation: HbA
an = 116.
°n = 63.

hemoglobin A, .

1c?

provement. One area is the instructions the
patients received. Patients with DM are often
prescribed > 1 medication or a combination of
insulins, noninsulin injectables, and oral DM
medications, and this study population was no
different. Because these medications may influ-
ence the anesthesia and perioperative periods,
the ADA has specific guidance for altering ad-
ministration schedules in the days leading up
to surgery.'®

Inappropriate administration of DM medica-
tions could lead to perioperative hypoglycemia
or hyperglycemia, possibly causing surgical de-
lays, case cancellations, and/or postoperative
complications.?! Although these data reveal the
specificity and documented receipt that the pre-
operative DM instructions did not impact the
first recorded preoperative blood glucose, fu-
ture studies should examine patient confidence
in how to properly administer their DM medica-
tions prior to surgery. It is vital that patients re-
ceive clear instructions in accordance with the
ADA SOC on whether to continue, hold, or adjust
the dose of their medications to prevent fluctua-
tions in blood glucose levels in the perioperative
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TABLE 3. Primary End Point (N = 131)

Criteria

Results

Surgeries delayed or canceled due to hyperglycemia

or hypoglycemia, No. (%)

0(0)

Preoperative glucose, mean (SD) [range], mg/dL

146 (47) [73-365]

Measured preoperative blood glucoses, No. (%)

> 180 mg/dL
< 70 mg/dL

19 (14.5)
0(0)

period, ensure safety with anesthesia, and pre-
vent postoperative complications such as acute
kidney injury. Of note, compliance with guideline
recommendations for medication instructions
was not examined because the data collection
time frame expanded over multiple years and
the recommendations have evolved each year as
new data emerge.

Preoperative DM Management

The first key takeaway from this study is to en-
sure patients are ready for surgery with a for-
mal assessment (typically in the form of a clinic
visit) prior to the surgery. One private sec-
tor health system published their approach to
this by administering an automatic preoperative
HbA, ; screening for those with a DM diagnosis
and all patients with a random plasma glucose
> 200 mg/dL.22 Additionally, if the patient’s HbA,
level was not at goal prior to surgery (> 8%
for those with known DM and > 6.5% with no
known DM), patients were referred to endocri-
nology for further management. Increasing at-
tention to the preoperative visit and extending
HbA, _ testing to all patients regardless of DM
status also provides an opportunity to identify in-
dividuals living with undiagnosed DM.!

Even though there was no difference in the
mean preoperative blood glucose level based
on receipt or specificity of preoperative DM in-
structions, a second takeaway from this study
is the importance of ensuring patients re-
ceive clear instructions on their DM medication
schedule in the perioperative period. A prac-
tical first step may be updating the templates
used by the primary surgery teams and provid-
ing education to the clinicians in the clinic on
how to personalize the visits. Because the cur-
rent preoperative DM process at VHI is man-
aged by the primary surgical team in a clinic
visit, there is an opportunity to shift this respon-
sibility to other health care professionals, such
as pharmacists—a change shown to reduce
unintended omission of home medications

S20 - FEDERAL PRACTITIONER SPECIAL ISSUE + NOVEMBER 2025

following surgery during hospitalization and re-
duce costs.?324

Limitations

This study relied on data included in the pa-
tient chart. These data include medication in-
terventions made immediately prior to surgery,
which can sometimes be inaccurately charted
or difficult to find as they are not documented
in the typical medication administration record.
Also, the safety outcomes were collected from
a discharge summary written by different cli-
nicians, which may lead to information bias.
Special attention was taken to ensure these
data points were collected as accurately as
possible, but it is possible some data may be
inaccurate from unintentional human error. Ad-
ditionally, the safety outcome was limited to a
30-day follow-up, but encompassed the entire
length of postoperative stay for all included pa-
tients. Finally, given this study was retrospective
with no comparison group and the intent was
to improve processes at VHI, only hypotheses
and potential interventions can be generated
from this study. Future prospective studies with
larger sample sizes and comparator groups are
needed to draw further conclusions.

CONCLUSIONS

This study found that the current presurgery
process at VHI appears to be successful in
preventing surgical delays or cancellations
due to hyperglycemia or hypoglycemia. Opti-
mizing DM management can improve surgical
outcomes by decreasing rates of postopera-
tive complications, and this study added ad-
ditional evidence in support of that in a unique
population: veterans. Insight on the awareness
of preoperative blood glucose management
should be gleaned from this study, and based
on this sample and site, the preadmission
screening process and instructions provided
to patients can serve as 2 starting points for
optimizing elective surgery.
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