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Diabetic Ketoacidosis Following Administration of Cervical
Epidural Steroid Injection in a Non-Diabetic
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Abstract

Our case describes a 56-year-old African-American female who
underwent fluoroscopy-guided epidural steroid injection for recur-
rent neck and arm pain. The administration of steroid injections
has been shown to diminish peripheral glucose metabolism and to
stimulate gluconeogenesis, thus elevating blood glucose concentra-
tion and worsening insulin resistance. Though uncommon, diabetic
ketoacidosis (DKA) can arise following both epidural steroid treat-
ments in diagnosed diabetics or in cases of coinciding infection. At
the time of the epidural injection, the patient showed no signs of
acute infection, concomitant drug use or any documented diabetes,
all potential causes of DKA. Our case is unique because it describes
a documented non-diabetic patient who went into DKA following
cervical epidural steroid injection.
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Introduction

Degenerative disc disease of the cervical spine is both a
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debilitating and rising problem among the elderly [1]. If
patients fail conservative medical and physical therapy,
epidural steroid injections are considered prior to surgical
evaluation. Fluoroscopy-guided cervical epidural injections
are safe and efficacious [2], but do come with a myriad of
possible complications such as headaches, epidural hema-
toma, infection, injection site pain, paraplegia, vasovagal
reactions, elevated glucose levels and insulin resistance [3,
4]. The administration of steroid injections has been shown
to dampen peripheral glucose metabolism and to stimulate
gluconeogenesis, thus elevating blood glucose concentra-
tion and worsening insulin resistance [5]. Thus, diagnosed
diabetics run the risk of glucose imbalance following epidu-
ral steroid injection. Though uncommon, patients may even
present with hyperglycemia, ketonemia, confusion and an-
ion gap metabolic acidosis, all signs of diabetic ketoacidosis
(DKA). Our case is unique because it describes a confirmed
non-diabetic patient who went into DKA following cervical
epidural steroid injection for chronic neck pain.

Case Report

A 56-year-old African-American female presented to her pri-
mary care physician complaining of neck pain and right arm
pain of insidious onset that radiated down her arm. The pa-
tient’s past medical history was notable for hypertension, hy-
perlipidemia and cerebrovascular accident with no residual
neurological deficits. Recent fasting blood glucose of 87 mg/
dL at a routine primary care office visit confirmed her non-
diabetic status amid a body mass index (BMI) of 30.2 kg/m?.
The patient also had a negative family history for diabetes.
The patient was given a trapezius trigger point injection of 1
mL of 4 mg/mL dexamethasone with 1 mL of 0.5% bupiva-
caine, and started on meloxicam, tramadol and methocarba-
mol. Three weeks later a repeat injection was administered.
Plain X-ray film (Fig. 1) and MRI without contrast (Fig. 2)
of the cervical spine were notable for moderate to severe de-
generative disc disease at C6-C7 as well as severe narrowing
of the left C4-C5 neuro-foramin. One week following the
second trigger point injection, a pain management special-
ist administered 40 mg of triamcinolone and 2 mL of 0.9%
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Figure 1. Cervical X-ray showing mild multilevel degenera-
tive changes, especially at C5-C6, with no acute fracture or
subluxation.

normal saline at the C6-C7 cervical inter-vertebral space
under fluoroscopy. The patient presented to the emergency
department 1 week after receiving the fluoroscopy-guided
epidural injection, complaining of a 3-day history of xero-
stomia, polydipsia, polyuria, generalized weakness and diar-
rhea. Initial fingerstick glucose was 410 mg/dL. Urinalysis
showed glucose > 1,000 mg/dL, ketones 15 mg/dL and posi-
tive nitrites. It was negative for leukocyte esterase and urine
culture was notable for > 100,000 cfu/mL of E. coli. Chem-
istry studies showed a calculated anion gap of 15.6 mmol/L,
acetone of 1.2 mmol/L and potassium of 3.1. The patient was
started on an insulin drip with fluid resuscitation and admit-
ted to the intensive care unit with a diagnosis of DKA.

Discussion

Our case describes a patient who was a documented non-dia-
betic who went into DKA following cervical epidural steroid
injection. At the time of the epidural injection, the patient
showed no signs of acute infection, concomitant drug use or
any documented diabetes, all potential causes of DKA [6].
The patient had been seen regularly for chronic degenerative
changes and had recent workup confirming her non-diabetic
status. Three days after the fluoroscopy-guided epidural in-
jection, the patient complained of increased urination, dry
mouth, generalized weakness and diarrhea. Upon admission,
the patient’s physical exam and laboratory findings were di-
agnostic for DKA.

Studies have shown epidural steroid injections can tran-
siently raise blood glucose levels in diagnosed diabetics [7].
Following epidural steroid injections, elevations in postpran-
dial glucose levels have also been shown in non-diabetics,
but the elevations lasted longer in diabetic than non-diabetic
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Figure 2. Sagittal T2 weighted MRI of the cervical spine
without contrast showing severe degenerative disc disease
at C5-C6 and C6-C7.

patients [8]. Although the mechanism of hyperglycemia fol-
lowing epidural steroid injection is clear, it remains difficult
to distinguish how long these effects will last. Injection loca-
tion (cervical, thoracic, lumbar), route of injection (epidural,
intra-articular), dose and type of corticosteroid (triamcico-
lone, methylprednisolone) are all important prognostic vari-
ables. The duration of hyperglycemia and insulin resistance
depends on the type of corticosteroid administered: triamci-
colone (duration of action 7 - 84 days, half-life 5 - 8 days)
versus methylprednisolone (duration of action 14 days, half-
life 3.2 - 6.4 days) [9]. Our patient was administered a high-
dose 40 mg triamcinolone injection and did not complain of
any symptoms until 3 days after the injection. Because of the
physiologic properties of this particular steroid involving the
duration of action and half-life, it makes sense the patient did
not have any symptoms until 3 days after the fluoroscopy-
guided injection. Both increased glucose levels and epidural
steroid injections have each been shown to increase the risk
of subsequent infection [7]. Even though any sort of infec-
tion, such as a urinary tract infection (UTI), increases the
chances of a diabetic going into DKA, our postmenopausal
patient with no history of recurrent UTI did not complain of
classic UTI symptoms such as dysuria, urgency, suprapubic
pain and/or hematuria, amid a positive urinary culture for
nitrites and E. coli [10]. We suspect our patient’s UTI was
not the initial cause of her DK A, but likely colonization from
asymptomatic bacteriuria.

Though uncommon, DKA can arise following either oral
or epidural steroid treatments in diagnosed diabetics [6, 8].
The literature does describe some cases of DKA arising in
non-diabetics following steroid treatment, but many of these
patients have a concurrent infection exacerbating the meta-
bolic disorder by activating endogenous stress hormones [8,
11]. There are also cases of non-diabetic pregnant women
administered glucocorticoids and subsequently presenting
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with DKA [12]. However, in this case, acute steroid-induced
insulin resistance, superimposed on a pregnancy-related
fasting insulinopenic state, may have served as the trigger
[12]. Current literature lacks sufficient data on epidural ste-
roid injections in non-diabetics and the occurrence of DKA.
In addition, there is a dearth of case reports pertaining to this
complication in this specific patient population. Our case is
unique because our patient was a documented non-diabetic
with no concomitant infection or any evidence of previous
adverse effects to any prior epidural steroid injections.

The standard of care for managing DKA remains the
same regardless of the cause: administration of insulin and
correction of electrolyte abnormalities including hypergly-
cemia, hypovolemia, metabolic acidosis and potassium de-
pletion. Though rare, DKA arising after an epidural steroid
injection should warrant halting of any further epidural ste-
roid injections until a fasting glucose assay 3 - 4 weeks fol-
lowing the initial injection confirms non-diabetic status [8].
If the patient turns out to be a previously undiagnosed dia-
betic, future epidural steroid injections should be met with
caution as the possibility of a cumulative effect on insulin
sensitivity arises because of frequent injections [ 13]. Patients
with risk factors for diabetes must be screened according to
guidelines prior to undertaking steroid injections. Addition-
ally, they may need to be advised to seck earlier treatment
for potential signs of infection as, just like those with sys-
temic steroids, they are at higher risk for a non-specific time
course following the injection. If no infection is found, the
signs may be related to another complication, such as DKA,
of the steroid injections. Clinicians should counsel diabetic
patients about the importance of glucose control pre-injec-
tion and for at least the week following injection. Confirmed
diabetics seeking epidural steroid injections should also be
administered a smaller dose of corticosteroids as the efficacy
remains the same despite the lower risk of elevated glucose
levels following injection [14]. Even in confirmed non-dia-
betic patients, further epidural steroid injections should be
met with caution as the possible effects of elevated glucose
levels and insulin resistance remain [8]. Although epidural
steroid injections remain a standard of care for degenerative
disc disease in the aging population, clinicians must consider
the myriad of complications that may arise from this treat-
ment modality versus other more aggressive surgical inter-
ventions.
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