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Blood Glucose Levels in Diabetic Patients Following

Corticosteroid Injections Into the Hand and Wrist

Jeffrey G. Stepan, BS, Daniel A. London, BA, Martin I. Boyer, MD, Ryan P. Calfee, MD, MS

Purpose To quantify diabetic patients’ change in blood glucose levels after corticosteroid
injection for common hand diseases and to assess which patient-level risk factors may predict
an increase in blood glucose levels.

Methods Patients were recruited for this case-crossover study in the clinic of fellowship-trained
hand surgeons at a tertiary care center. Patients with diabetes mellitus type 1 or 2, who received
a corticosteroid injection, recorded the morning fasting blood glucose levels for 14 days after
the injection. Fasting glucose levels on days 1 to 7 after injection qualified as case data; levels
on days 10 to 14 provided control data. A mixed model with a priori contrasts was used to
compare postinjection blood glucose levels with baseline levels. We used a linear regression
model to determine patient predictors of a postinjection rise in blood glucose levels.

Results Of 67 patients recruited for the study returned, 40 (60%) completed blood glucose
logs. There was a significant increase in fasting blood glucose levels after injection limited to
postinjection days 1 and 2. Among patient risk factors in the linear regression model, type 1
diabetes and use of insulin each predicted a postinjection increase in blood glucose levels
from baseline, whereas higher glycated hemoglobin levels did not predict increases.

Conclusions Corticosteroid injections in the hand transiently increase blood glucose levels in
diabetic patients. Patients with type 1 diabetes and insulin-dependent diabetics aremore likely to
experience this transient rise in blood glucose levels. (J Hand Surg Am. 2014;39(4):706e712.
Copyright � 2014 by the American Society for Surgery of the Hand. All rights reserved.)
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C ORTICOSTEROID INJECTIONS ARE commonly used
to treat a variety of common hand and wrist
conditions such as trigger finger, de Quervain

tenosynovitis, and osteoarthritis. Local injection
is often first-line therapy and is anticipated to provide
temporary or lasting pain relief with the potential for
a definitive cure, as in the case of trigger fingers.1e3

Diabetic patients are at increased risk for devel-
oping trigger fingers.4 Previous studies have repor-
ted a 10% to 20% higher incidence of trigger
finger in diabetic patients and a higher likelihood
of multiple digit involvement than in a nondiabetic
patient.5e8 With prior data indicating only moderate
long-term relief (36% to 60%) after corticosteroid
injections for trigger finger in diabetic patients, the
risks of injection must be weighed against potential
benefits.1,9,10

From the Department of Orthopaedic Surgery, Washington University School of Medicine
in St. Louis; Washington University School of Medicine in St. Louis; and Washington
University in St. Louis Institute of Clinical and Translational Sciences, St. Louis, MO.

Received for publication August 15, 2013; accepted in revised form January 14, 2014.

The authors thank and acknowledge the work of Andre Guthrie, whose help in collecting
and organizing data was crucial to this project’s success.

This publication was supported by Washington University Institute of Clinical and
Translational Sciences Grant UL1 TR000448, Subaward TL1 TR000449, from the National
Center for Advancing Translational Sciences. The content is solely the responsibility of the
authors and does not necessarily represent the official views of the NIH. This work was
also supported by a grant from the Doris Duke Charitable Foundation to Washington
University to fund Doris Duke Clinical Research Fellow D.A.L.

No benefits in any form have been received or will be received related directly or
indirectly to the subject of this article.

Corresponding author: Jeffrey G. Stepan, BS, Department of Orthopaedic Surgery,
Washington University School of Medicine in St. Louis, 660 S. Euclid Avenue, Campus Box
8233, St. Louis, MO 63110; e-mail: stepanj@wusm.wustl.edu.

0363-5023/14/3904-0014$36.00/0
http://dx.doi.org/10.1016/j.jhsa.2014.01.014

706 r � 2014 ASSH r Published by Elsevier, Inc. All rights reserved.

mailto:stepanj@wusm.wustl.edu
http://dx.doi.org/10.1016/j.jhsa.2014.01.014


Corticosteroid injections in the knee, shoulder, and
spine produce a short-term rise in blood glucose
levels with no effect on long-term measures of blood
glucose control (fructosamine or HbA1c).

11e13 Two
studies have reported transient increases in blood
glucose after corticosteroid injection in the hand or
wrist.10,14 Patient characteristics that distinguish an
individual’s reaction to injection were not assessed.
Some clinicians may be hesitant to administer corti-
costeroids owing to the perceived risk of hypergly-
cemia after an injection, coupled with potentially
limited efficacy of injection in diabetic patients.

The purposes of this study were to quantify diabetic
patients’ change in blood glucose levels after corti-
costeroid injection for common hand diseases and to
assess which patient-level risk factors could predict an
increase in blood glucose levels. We hypothesized that
diabetic patients would show a significant but tran-
sient rise in blood glucose levels postinjection, with
greater increases in poorly controlled diabetics, as
measured by HbA1c.

MATERIALS AND METHODS
This prospective case-crossover study evaluated the
effect of corticosteroid injection in the hand on blood
glucose levels in patients with diabetes. Diabetic
patients treated with corticosteroid injections of
methylprednisolone acetate completed a daily blood
glucose log to determine changes in blood glucose
levels after injection. Our institutional review board
approved this study.

Patients at least 18 years of age, who were un-
dergoing clinically indicated corticosteroid injection
for de Quervain disease, trigger finger, osteoarthritis,
or carpal tunnel syndrome in the clinic of fellowship-
trained hand surgeons at a tertiary care institution,
were considered for the study. Patients were included
if they had a diagnosis of type 1 or 2 diabetes mellitus
and checked blood glucose values daily. Patients
were excluded if they were unable to provide consent,
had received a corticosteroid injection in the previous
3 months, had been administered oral corticosteroid
in the past 6 months, or had any contraindications to
the administration of corticosteroids.

Patients provided consent after electing to proceed
with a corticosteroid injection after discussing treat-
ment options and risks and benefits with their sur-
geon. After the injection, we recorded the location
(ie, tendon sheath, joint) and amount of methylpred-
nisolone acetate administered (range, 20e120 mg),
patient demographics, diabetes type, most recent
HbA1c result, and diabetes control regimen (diet, oral
medication, and/or insulin).

Participants were provided a daily log to record
morning fasting blood glucose levels for 14 days after
injection. All participants used personal glucose me-
ters to record their readings. Upon completion of the
14-day postinjection period, patients returned the logs
via a self-addressed stamped envelope provided at the
time of the corticosteroid injection.

Data analysis

In this case-crossover design, participants’ first 7 days
of blood glucose readings provided case outcome
data. Days 8 and 9 represented the washout period,
whereas the average of days 10 to 14 were used to
determine baseline blood glucose levels. This design
was based on prior literature of corticosteroid in-
jections in diabetic patients’ knees, shoulders, spine,
and hands that showed no statistically significant
elevation in blood glucose levels after 5 days
following injection.10,11,13,15,16 To ensure a proper
washout period, we doubled this time and did not
consider participant blood glucose values to be at
baseline until 10 days after injection. Recording
blood glucose levels prospectively before a cortico-
steroid injection would have required withholding
pharmacologic therapy for a painful condition and a
second visit to the clinic for treatment, which would
increase participant burden.

Our sample size analysis determined that 40 pa-
tients were needed to detect a difference of 20 mg/dL
in blood glucose level with a power of 0.90 using a
paired data design with a 2-tailed alpha of 0.05. To
analyze our data, we used a mixed model and a priori
contrasts of paired t tests to compare the calculated
baseline fasting blood glucose levels with the blood
glucose levels attained on each day of the first week
postinjection. This model took into account each
patient’s repeated contribution to the data. All 95%
confidence intervals underwent a Bonferroni adjust-
ment to account for multiple comparisons.

To determine which risk factors were associated
with a rise in blood glucose levels, we used a Fisher
exact test. For this univariate analysis, we com-
pared patients with a greater than 50-mg/dL rise in
fasting postinjection day 1 blood glucose levels with
different patient risk factors (diabetes type, diabetes
control regimen, sex, and location of injection). A
rise in greater than 50 mg/dL was chosen because it
would represent an 80% change relative to the normal
standard deviation of fasting glucose levels.17 For
each risk factor, we reported Mantel-Haenszel
adjusted odds ratios to account for differences in the
amount of methylprednisolone acetate received. The
Spearman rho was used to determine whether overall
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