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Background: The central nervous system contains steroid receptors, particularly in the
hypothalamic and limbic systems. These systems are responsible for driving certain emotions in
humans, especially stress, anxiety, motivation, energy levels, and mood. Thus, corticosteroids may
precipitate patients to experience these emotions. Most existing studies report neuropsychiatric
side effects after oral or intravenous corticosteroids rather than epidural.

Objectives: This study examines the neuropsychiatric side effects after epidural steroid
injections (ESIs), with a focus on whether certain factors in patients’ histories further exacerbate
symptomatology.

Study Design: Prospective observational cohort study.
Setting: Fluoroscopy suite at an urban academic teaching hospital.

Methods: Patients were called 24 hours and one week after their ESIs and asked if they
experienced certain neuropsychiatric symptoms more than usual compared to baseline.

Patients: Seventy-four patients undergoing a lumbosacral ESI (interlaminar (ILESI), caudal or
transforaminal (TFESI)) were invited to take part in the study the day of his or her procedure.

Intervention/Measurement: Assessed whether psychiatric history, gender, race, type of ESI,
or the number of levels injected affected frequency and duration of neuropsychiatric symptoms at
one day and one week after an ESI.

Results: Significantly (P < 0.05) more patients with a psychiatric history experienced restlessness
and irritability at day one than those without a psychiatric history. At week one, male gender (IRR
2.29, 95% Cl 1.37, 3.83, P = 0.002), ILESI (IRR 7.75, 95% Cl 1.03, 58.6, P = 0.047), and 2-level
injections (IRR 2.14, 95% Cl 1.13, 4.06, P = 0.019) were significantly associated to more total
symptoms.

Limitations: Single center study, reliance on subjective responses from patients, lack of follow-
up after one week post-ESI.

Conclusion(s): This study demonstrates that neuropsychiatric symptoms are rare overall after an
ESI, though certain factors may influence patients experiencing these symptoms. Restlessness and
irritability were more likely to occur one day after an ESI in those with a psychiatric history. Those
who had a 2-level injection were more likely to keep experiencing most symptoms by week one,
suggesting a possible correlation between corticosteroid dose and neuropsychiatric symptoms.

Key words: Epidural steroid injections, transforaminal epidural steroid injections, interlaminar
epidural steroid injections, caudal epidural steroid injections, neuropsychiatric symptoms,
restlessness, irritability, psychiatric history, anxiety, depression, dexamethasone, men, women, race,
one-level epidural steroid injection, 2-level epidural steroid injection
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he primaryrole of lumbar epidural steroid injection

(ESI) is to treat lumbosacral radicular pain and

avoid operative intervention (1). Radicular pain
often results from mechanical nerve root compression
that leads to the production of inflammatory molecules
such as phospholipase A2, substance P, calcitonin gene-
related peptide, and vasoactive intestinal peptide. These
mediators sensitize the dorsal root ganglion, nerve root,
and free nerve endings, thus precipitating neuropathic
pain. This inflammatory cascade is hypothesized to
interrupt the delivery of corticosteroids to the site of
inflammation (1-5).

The central nervous system contains steroid recep-
tors for estrogen, progesterone, androgen, glucocor-
ticoid, and mineralocorticoid steroids, particularly in
the hypothalamic and limbic systems (6-9). The hypo-
thalamic and limbic systems are responsible for driving
certain emotions in humans, especially stress, anxiety,
motivation, energy levels, and mood (10-12). Thus,
corticosteroids may precipitate patients to experience
these emotions.

Several neuropsychiatric symptoms have been
reported in the literature after exogenous use of oral
and epidural corticosteroids, as well as with endoge-
nous overproduction of steroids, including depression,
anxiety, panic attacks, irritability, insomnia, emotional
lability, and mania (13-22). Approximately 20-60% of
patients who receive corticosteroids experience these
symptoms, which may occur anytime from several
hours to several weeks after receiving steroids. It may
take several days to weeks for symptoms to completely
resolve (23-24).

The neuropsychiatric manifestations of cortico-
steroids have been reported less in the literature than
somatic effects, possibly because their complexity and
unpredictability make them difficult to study (23).
Most of the studies and case reports that are published
focus on neuropsychiatric side effects after oral or IV
corticosteroids rather than epidural (23). This study
examines the neuropsychiatric side effects after epi-
dural steroid injections (ESIs), with a focus on whether
certain factors in patients’ histories further exacerbate
symptomatology.

METHODS

This is a prospective observational cohort study
analyzing patients who underwent an epidural steroid
injection at an urban academic teaching hospital from
August 2022 to February 2023. Institutional review
board approval was obtained (#STUDY00000063).

Any patient undergoing a lumbosacral ESI (inter-
laminar (ILESI), caudal, or transforaminal (TFESI)) was
invited to take part in the study on the day of his or
her procedure. Exclusion criteria included anyone who
did not speak English or was under the age of 18.
Patients were called at 24 hours and one week after
their ESls. They were asked if they experienced the
following symptoms more than usual compared with
their baseline mood after their procedures: sad mood,
increased energy, restlessness, irritability, decreased
concentration, anxiety, aggressive behavior/anger, and
poor sleep. Yes/no responses were recorded for each
symptom at day one and week one.

The following information was obtained from
the patients’ charts: age, gender, race, body mass in-
dex (BMI), whether they had a psychiatric history (yes/
no), and if they did, what conditions they were diag-
nosed with. Patients with a psychiatric history were
grouped into ‘anxiety disorder,’ ‘depressive disorder,’
‘both,” or ‘other.” The following conditions fell under
anxiety disorder: anxiety, generalized anxiety disorder,
and adjustment disorder with anxiety. The following
conditions were considered for depressive disorder:
depression, major depressive disorder, mood disorder
with depressive features, recurrent depressive disorder,
and adjustment disorder with depressive mood. The
following conditions were under the category ‘other’:
obsessive-compulsive disorder and post-traumatic
stress disorder.

The type of ESI (TFESI, ILESI, or caudal epidural) and
number of levels injected were also recorded for data
collection. Patients who underwent an ILESI all had
one-level procedures. Patients who underwent a TFESI
had either a one-level or 2-level procedure. A proce-
dure was considered to be 2-level if 2 spinal levels were
injected unilaterally (i.e., L4 and L5 TFESI on the left)
or bilaterally (i.e., L4 TFESI bilaterally). Dexamethasone
was the steroid of choice for all ESIs. For a TFESI, 0.5 mL
of 10 mg/mL of dexamethasone, 0.5 mL of preservative-
free 1% lidocaine, and 3 mL of preservative-free normal
saline were injected at each level. For an ILESI, 0.5 mL of
10 mg/mL dexamethasone, 0.5 mL of preservative-free
1% lidocaine, and 5 mL of preservative-free normal
saline was injected. For a caudal epidural, 0.5 mL of 10
mg/mL dexamethasone, 3 mL of preservative-free 1%
lidocaine, and 6.5 mL of preservative-free normal saline
was injected.

For statistical analysis, a Fisher's exact test, Pear-
son’'s Chi-squared test, and Wilcoxon rank sum test
were used to assess for significance (P value) in Table 1.
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A 2-sample test for equality of proportions and Welch
2-sample t test or paired t test were used for 95% confi-
dence intervals (95% Cl) and P values in Tables 2-6. The
incidence rate ratio was applied in Table 7. Significance
was considered for P < 0.05.

REesuLts

Seventy-four patients were consented. Four pa-
tients were not reached at day one or week one, 2
patients were reached at day one but not week one,
and one subject was reached at week one but not day
one. The remaining 67 patients were reached at both
time points.

As shown in Table 8, 38 (51%) of the patients were
female and 36 (49%) were male. The median age was
60 (49,66) years old. Race breakdown is as follows: 53
(76%) White, 13 (19%) African American, 3 (4.3%) His-
panic, one (1.4%) Asian, and 4 unknown (race not pro-
vided in their charts). The median BMI was 33 (30,39),
with 4 patients’ BMI not provided in their charts. Four
(5.4%) underwent a caudal ESI, 15 (20%) underwent
an ILESI, and 55 (74%) underwent a TFESI. 45 (61%) of
patients had a one-level injection, and 29 (39%) had a
2-level injection. 34 (46%) of patients had a psychiatric
history: 18 (53%) had an anxiety disorder, 25 (74%) had
a depressive disorder, 11 (32%) had both, and 2 (5.9%)
had a different type of psychiatric condition.

Our results showed that majority of the patients
(> 98%) did not experience any side effects. However,
in those patients who did, they generally experienced
more symptoms at day one as compared to week one
(Table 1). Patients with a psychiatric history experienced
symptoms at a higher frequency at day one and week
one than patients without a psychiatric history (Table

2). Men, those of Hispanic origin, ILESI, and more lev-
els injected were associated with increased symptoms
(Table 7). Women experienced more symptoms at day
one, with a decrease in total symptoms by week one.
Men experienced more symptoms at week one, with
an increase in total symptoms from day one to week
one (Table 3). Those who underwent ILESI experienced
more symptoms than those who had a TFESI at day one
and week one (Tables 4 and 5). Those with a 2-level in-
jection experienced more symptoms by week one than
those with a one-level injection (Table 6).

When comparing overall symptoms, regardless of
psychiatric history, there was a significant decrease in
the number of patients experiencing restlessness from
day one (n = 27, 39%) to week one (n = 16, 24%) after
an ESI (P < 0.05) (Table 1). No other significant changes
were noted in the other symptoms between the 2 time
points. Table 2 compares the number of patients with
and without a psychiatric history who experienced
symptoms at one day and one week after their ESls.
There were significantly (P < 0.05) more patients with
a psychiatric history who experienced restlessness and
irritability at day one than those without a psychiatric
history. Seventeen (55%) patients with a psychiatric his-
tory and 10 (26%) patients without a psychiatric history
experienced restlessness at day one (95% Cl-54%, -3.2%,
P = 0.03). Nine (29%) patients with a psychiatric history
and 3 (7.9%) patients without a psychiatric history expe-
rienced irritability at day one (95% Cl -42%, -0.08%, P =
0.047). By week one, there was no significant difference
between patients with or without a psychiatric history
in experiencing restlessness or irritability. The number of
patients experiencing restlessness (n = 10, 33%) and irri-
tability (n = 6, 20%) with a psychiatric history decreased

Table 1. Number of total patients experiencing neuropsychiatric symptoms at day one and week one, regardless of psychiatric history.

Characteristic Day one, n = 69' | Week one, n = 68' P value? q value®
Sad Mood 1(1.4%) 6 (8.8%) 0.062 0.2
Increased Energy 17 (25%) 10 (15%) 0.14 0.3
Restlessness 27 (39%) 16 (24%) 0.049 0.2
Irritability 12 (17%) 11 (16%) 0.8 >0.9
Decreased Concentration 6 (8.7%) 5 (7.4%) 0.8 > 0.9
Anxiety 6 (8.7%) 8 (12%) 0.6 0.8
Aggressive behavior/anger 4 (5.8%) 4 (5.9%) > 0.9 > 0.9
Poor Sleep 27 (39%) 17 (25%) 0.077 0.2
Total symptoms 1.45 (1.69) 1.13 (1.55) 0.2 0.3

'n (%); Mean (SD)
*Fisher’s exact test; Pearson’s Chi-squared test; Wilcoxon rank sum test
*False discovery rate correction for multiple testing
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Table 7. Incidence rate ratios and confidence intervals

evaluating likelihood of experiencing neuropsychiatric symptoms

Table 8. Patient demographics, including gender, age, race,
BMI, psychiatric history, and procedure information.

based on gender, age, BM1I, race, psychiatric history, procedure —

type, and number of levels injected at day one and week one after Characteristic | n = 74!

an ESI. Gender
S::racterlstlc at day IRR! 959% CI' P value 11; 22 Ei;:;
Gender Age 60 (49, 66)
F — = Race
M 1.09 0.70, 1.70 0.7 White 53 (76%)
Age 0.99 0.97,1.01 0.3 African American 13 (19%)
BMI 1.00 0.97,1.02 0.8 Hispanic 3 (4.3%)
Race Asian 1(1.4%)
White — — Unknown 4
African American 1.37 0.79,2.37 0.3 BMI 33 (30, 39)
Hispanic 3.47 1.71,7.04 < 0.001 Unknown 4
Asian 0.00 0.00, Inf >0.9 Psychiatric History 34 (46%)
Psychiatric History 1.09 0.69, 1.73 0.7 Procedure Type
Procedure Caudal 4 (5.4%)
Caudal — — LESI 15 (20%)
LESI 0.82 0.32,2.11 0.7 TFESI 55 (74%)
TFESI 0.82 0.33,2.02 0.7 Number of levels injected
Number of Levels 1.05 0.63,1.75 0.8 1 45 (61%)

'IRR = Incidence Rate Ratio, CI = Confidence Interval 2 29 (39%)
Characteristic at week IRR! 95% CI' | P value Psychiatric History n=34'
one Anxiety Disorder 18 (53%)
Gender Depressive Disorder 25 (74%)
i - - Both 11 (32%)
M 2.29 1.37,3.83 0.002 Other 2 (5.9%)
Age 1.00 0.98, 1.02 0.9 n (%)
BMI 1.01 0.98, 1.04 0.4
Race dissipate after corticosteroids (18-27). Our results cor-
White _ _ roborate this since patients continue to experience
African American 146 079,271 02 most symptoms, regardless 91‘ psychiatric hist.ory, by
Hispanic 23 107.5.09 0034 week one. Both groups experienced a decr.ease in totafl

average symptoms by week one. Those with a psychi-

Asian 0.00 0.00, Inf >09 atric history had more total symptoms at day one and
Psychiatric history 1.40 0.84,2.33 0.2 week one (Table 2).
Procedure Certain factors may influence patients experienc-
Caudal — — ing neuropsychiatric symptoms at day one and week
LESI 7.75 1.03,58.6 0.047 one after an ESI (Table 7). Hispanic race may be a factor
TFESI 2.74 0.35,21.4 0.3 in experiencing more symptoms at day one. Meanwhile,
Number of levels 214 1.13, 4.06 0.019 a combination of Hispanic race, male gender, ILESI per-

'IRR = Incidence Rate Ratio, CI = Confidence Interval

tal or individual symptoms between the 2 time points,
regardless of psychiatric history. Some papers suggest
that it may take several days for neuropsychiatric
symptoms to develop and several weeks for them to

formed, and more levels injected increased the likeli-
hood of experiencing more symptoms. We assessed
each of these individually to examine if any alone af-
fectedaffected symptomatology. Results for race were
not included as part of the results due to the data likely
being skewed from one outlier, as mentioned earlier.
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Women were more likely to have a significant de-
crease in experiencing restlessness and total symptoms
than men (Table 3). Women experience a significant
decline in restlessness from day one (49%) to week
one (20%) (Table 3). In general, there is a decline in the
number of women and a slight increase in the number
of men experiencing most symptoms from day one to
week one. Several studies suggest that women may be
more likely to experience neuropsychiatric symptoms
than men (13,27,28). These studies focus on oral ste-
roidtherapy rather than ESls. The results of our study
suggest that women are more likely to experience
restlessness and total symptoms at day one after an ESI
than men—however, the number of men experiencing
most symptoms increases by week one, with women
recovering quicker. There is evidence for differences
in the levels of neuroactive steroids in the nervous
system between genders, which has led to gender dif-
ferences in disease response to numerous neurological
conditions (29). These findings may, in part, explain
the gender difference in experiencing neuropsychiatric
symptoms after steroid use in this study.

There was no significant difference between the
number of patients experiencing any individual symp-
tom after an ILESI or TFESI at day one or week (Table
4). Those who underwent an ILESI experienced more
symptoms on average than those who had a TFESI at
both time points. There was a statistically significant
decline in the number of patients experiencing restless-
ness from day one to week one (Table 5). Total symp-
toms decreased from day one (1.27) to week one (0.95)
after a TFESI but stayed the same after an ILESI between
the 2 time points. The reasoning behind this is unclear
since equal doses of dexamethasone (5 mg) were used
in both procedures. McGrath et al (30) showed similar
results to our study: patients who had an ILESI experi-
enced more systemic side effects than those who had
a TFESI. Triamcinolone was the steroid of choice, and
equal volumes were used in both procedure types.
There was no clear explanation for these findings.

There was a significant decrease in total symptoms
from day one to week one in those who had a one-
level injection (Table 6). However, no major changes were
noted in total symptoms for those who had a 2-level
injection, suggesting these patients had more difficulty
with symptom recovery. These results are likely due to
the increased dose of steroid in a 2-level injection. Two-
level injections were only done in TFESIs and had twice
the dose (10 mg) of dexamethasone than a one-level
TFESI (5 mg). Prior studies have shown that corticosteroid

neuropsychiatric side effects are thought to be dose-
dependent. The Boston Collaborative Drug Surveillance
Program showed a positive correlation between psychiat-
ric symptoms and corticosteroid dose: 1.3% symptoms in
patients receiving less than 40 mg/day prednisone, 4.6%
symptoms in patients receiving 41 mg/day to 80 mg/day,
and 18.4% symptoms in patients receiving more than 80
mg/day (31). Other studies demonstrated an increased
marginal risk of experiencing psychiatric symptoms with
a prednisone dose exceeding 40 mg/day (27, 32). 40 mg
of prednisone is equipotent to 6 mg of dexamethasone
(33), possibly explaining why those with a 2-level injection
experienced more neuropsychiatric symptoms since their
dexamethasone dose exceeded 6 mg.

To the best of our knowledge, there are no studies
indicating a correlation between dexamethasone and
neuropsychiatric symptoms. One case report described
neuropsychiatric symptoms in a patient after a TFESI
using 10 mg of dexamethasone (34). However, other
case reports describe neuropsychiatric symptoms with
triamcinolone and methylprednisolone after ESls and
intra-articular steroid injections (35-37). This suggests
that neuropsychiatric symptoms are likely not depen-
dent on choice of steroid, but rather on the dose used.

Limitations

Some limitations of our study include it being a sin-
gle-center study design with a small sample size. Based
on the method of patient recruitment, it was difficult
to control the number of patients in each category,
creating statistical imbalances. The primary endpoints
assessed relied on subjective answers from patients
regarding neuropsychiatric symptoms experienced. Ad-
ditionally, our results indicate that many of the patients
still experienced symptoms at week one. Since there
was no follow-up after week one, it is difficult to know
the full duration of symptoms for some of the patients.
Lastly, we did not associate these symptoms with pain
scores that patients had before and/or after their ESls.

CoONCLUSION

This study demonstrates that neuropsychiatric
symptoms are rare overall after an ESI, though certain
factors may influence patients experiencing these
symptoms. Restlessness and irritability were more likely
to occur one day after an ESI in those with a psychiatric
history. Those who had a 2-level injection were more
likely to keep experiencing most symptoms by week
one, suggesting a possible correlation between cortico-
steroid dose and neuropsychiatric symptoms.
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