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Influence of Epidural Steroid Injection on
Adrenal Function

Won Shik Shin, MD, Dong Ki Ahn, MD, Myung Jin Kim, MD,
Kyung Jun Cho, MD, Young Rok Go, MD

Department of Orthopedics, Seoul Sacred Heart General Hospital, Seoul, Korea

Background: Spinal diseases are self-limited or non-progressive in many cases. Epidural steroid injection (ESI) is a common non-
surgical treatment option for spinal pain. Despite concerns about complications of repeated steroid injection, few studies reported
on the adrenal function of spine disease patients undergoing surgery after ESI. We investigated the influence of preoperative mul-
tiple ESIs on adrenal function in spine surgery patients.

Methods: This was a retrospective study with prospective data collection. Those who underwent elective spinal operations and
had a history of multiple ESIs from January to June 2017 were selected as a study group. Those who underwent knee arthroplasty
and did not have a history of ESI and any kind of steroid injection in other areas during 6 months before surgery were selected as
a control group. Demographic data were compared to assess homogeneity between groups. \We assessed the preoperative serum
cortisol level (SCL) to compare the basal adrenal function between groups. Also, we assessed the elevation of SCL postoperatively
to evaluate the adrenal response to the surgical stress in each group. For subgroup analysis, we divided all patients into normal (7—28
pg/dL) and subnormal groups according to SCL and analyzed risk factors of adrenal suppression with multivariate logistic regres-
sion test.

Results: There were 53 patients in the study group and 130 in the control group. Age and sex were homogeneous between groups.
There was significant intergroup difference in preoperative SCL (10.4 + 4.8 pg/dL in the study group vs. 12.0 + 4.2 ug/dL in the control
group; p = 0.026).The postoperative day one SCL was 11.6 + 5.0 ug/dL in the study group without significant increase from the pre-
operative level (p = 0.117), whereas the increase was significant in the control group with a postoperative level of 14.4 + 4.4 ug/dL
(p < 0.001). Among all patients, the SCL was subnormal in 18 patients and within the normal range in 165. Spine surgery was the
independent risk factor irrespective of age and sex (odds ratio, 3.472; p = 0.015).

Conclusions: Our results suggest that concern should be raised about the influence of preoperative multiple ESIs on adrenal sup-
pression in spine surgery patients.

Keywords: Serum cortisol level, Epidural steroid injection, Adrenal function

Epidural steroid injection (ESI) has been widely used in  Although its long-term efficacy has not yet been estab-
various spinal diseases and its efficacy is generally accept-  lished, itis well recognized as a cost-effective procedure.”
ed for management of acute and chronic radicular pain."”  However, concerns about the complications related to
the procedure have also been raised,”” although systemic
adverse effects of steroid injection were reported in only a
few cases.”"” In Korea, surgical treatment of degenerative
spinal diseases is strongly regulated by the state-run medi-
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itary-adrenal (HPA) axis suppression after ESI is suspected
to be common. We also encountered patients who were
suffering more from symptoms suggestive of adrenal sup-
pression after spinal surgery than patients who underwent
other major orthopedic operations of similar magnitude
did. Therefore, we hypothesized that patients who receive
spinal surgery due to degenerative disease have adrenal
insufficiency and their adrenal response to surgical stress
is suppressed by multiple ESIs.

METHODS

Patients with degenerative disease who underwent spi-
nal surgery at Seoul Sacred Heart General Hospital from
January 2017 to June 2017 were enrolled as a study group
(n = 53). Patients who underwent joint arthroplasty at
the same period and had no history of steroid injection
based on patient's self-assessment form were enrolled as a
control group (n = 130). Informed consent was obtained
from all patients. We examined the preoperative serum
cortisol level (SCL) at 6:00 am on the operation day and
the postoperative SCL at 6:00 am on postoperative day 1.
The data were reviewed retrospectively. Patients who had
infections or trauma or took steroid for various reasons
were excluded from the study. We compared the preopera-
tive SCL between the two groups. We also compared the
postoperative change in SCL from the preoperative level
in each group to assess the adrenal response to the surgi-
cal stress. To investigate the independent risk factors for
adrenal suppression, we divided all patients according to
the SCL in to a depression group (< 7 pug/dL) and a normal
group (7-28 pg/dL) and analyzed all parameters.

For statistical analysis, demographic homogeneity
between the two groups were analyzed by Student #-test for
a parametric variable and Fisher exact test for a nonpara-
metric variable. Preoperative SCL was compared using a

Table 1. Demographic Data

Spine Non-spine

Variable surgery patient  surgery patient p-value

Age (yr), mean + SD 65.8+11.4 66.6 +8.2 0.652

Sex (male:female) 16:37 25:105 0.120
Operation 34 (Fusion) 100 (TKR)
11 (C decompression) 16 (UKR)

8 (E decompression) 14 (Arthroscopic)

SD: standard deviation, TKR: total knee replacement, UKR: unilateral knee
replacement, C: conventional, E: endoscopic.

Student ¢-test and postoperative change was compared us-
ing a paired t-test. Risk factor analysis was done by multi-
variate logistic regression analysis. We used SPSS ver. 14.0
(SPSS Inc., Chicago, IL, USA) for all statistical analysis.

RESULTS

There were 53 patients in the study group and 130 patients
in the control group who met the inclusion criteria. There
was no significant demographic difference (with regard to
age and sex) between the two groups (Table 1).

Adrenal Function

The preoperative SCL was 10.4 + 4.8 pg/dL in the study
group and 12.0 + 4.2 ug/dL in the control group; the dif-
ference was significant (p = 0.026). In the study group, the
postoperative day 1 SCL was 11.6 + 5.0 pg/dL, and post-
operatively there was no significant increase form the pre-
operative level (p = 0.117). By contrast, the postoperative
level was 14.4 + 4.4 pg/dL in the control group, indicating
a significant rise in the SCL level (p < 0.001) (Table 2).

Risk Factors for Adrenal Insufficiency

Preoperative SCL

The SCL was not higher than the upper normal limit in
any of the patients. Among all patients, the SCL was sub-
normal in 18 patients and within the normal range in 165
patients. In the multivariate logistic regression model,
spine surgery was the only risk factor for subnormal SCL
(odds ratio [OR], 3.472; p = 0.015).

Postoperative SCL

Even after the surgical stress, the SCL was not higher than
the upper normal limit in all patients. Among all patients,
the SCL was subnormal in nine patients and within the
normal range in 174 patients. In the multivariate logistic
regression model, spine surgery was the only risk factor
for subnormal SCL (OR, 9.421; p = 0.007).

Table 2. Serum Cortisol Level of Both Groups

; Non-spine
Variable surgesrzlr[]):tient spl;rt?:pr:)[/ p-value
Preoperative cortisol (pg/dL) 104+438 120+42  0.026
Postoperative cortisol (ug/dL) 116+5.0 144+44
p-value 0.117 <0.001

Values are presented as mean + standard deviation.
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DISCUSSION

ESI is widely accepted as an effective method for manage-
ment of radiculopathy and is one of the most commonly
performed procedures in pain clinics.'” Although most
physicians assume that it is a safe procedure with only a
few negligible complications, concerns about systemic
adverse effects of ESI, such as metabolic," vascular,'” car-
diopulmonary,” lipomatosis,'® visual,” dysphonia,"” and
endocrine effects, have been consistently raised. In Korea,
nowadays, all patients with spine diseases that may require
surgery should receive intensive conservative treatments
for a while regardless of their disease entities to receive
reimbursement from the state-run insurance company.
Therefore, the frequency of ESI before a surgical treatment
has been increasing rapidly. We have encountered a grow-
ing number of patients who suffer from loss of appetite
after spine surgery in recent days. Cushing’s syndrome
secondary to ESI is very rare;"™"” however, HPA axis sup-
pression after ESI is much more common and affects for a
long period. Even after a single ESI containing 40 mg/mL or
80 mg/mL methylprednisolone, HPA axis was suppressed
for more than 3 weeks.”” In the case report of Tuel et al.,””
normalization of HPA axis function was obtained by 6
months after a single ESI of 60 mg/mL methylpredniso-
lone. The duration of suppression is supposed to increase
as the frequency of ESI increases."” However, there is no
consensus on the safe frequency of ESI; no study has spe-
cifically explored this subject. Some methodologically lim-
ited studies suggested that repeat injections may improve
outcomes, but the evidence is insufficient to make any
definite conclusions.””

At first we compared the early morning (6:00 am)
SCLs between the two groups. Then, postoperative day 1
early morning SCLs were measured and compared with
preoperative values in each group. We intended to evalu-
ate the adrenal function of spine surgery patients who
underwent ESIs. As we expected, the preoperative SCL
was lower, and adrenal response to surgical stress was
also more suppressed in the spine surgery patients than
in the control group. To verify the independency of spine
surgery as a risk factor for adrenal suppression and poor
reaction to surgical stress, we divided all patients into
normal and subnormal SCL groups and applied the multi-
variate logistic regression analysis. The spine surgery was
the only risk factor for subnormal SCL preoperatively and
postoperatively. This can be interpreted that treatment for
spine surgery does not only include the operation itself but
also the preoperative nonsurgical procedures. Many spine
surgery patients seem to suffer more than patients with

other operations do from general weakness, pain, and loss
of appetite, which can be attributed to HPA axis suppres-
sion. Most degenerative spinal diseases are known to be
well improved by ESI. Although there are some refractory
cases, considering the overt adverse effects on the HPA
axis, we should take care to avoid repeated ESIs.

Most previous data and research are based on par-
ticulate steroids like methylprednisolone and triamcino-
lone that have larger diameters than those of red blood
cells.”** However, particulate steroids are no longer used
for ESI because of the potential risk of arterial embolism.
Only nonparticulate steroid, dexamethasone, is available
nowadays. Its half-time is much longer than that of partic-
ulate steroids,™ so we can presume that HPA axis suppres-
sion would be extended with use of dexamethasone. To the
best of our knowledge, there is no research that compares
the duration of efficacy of dexamethasone and other par-
ticulate steroids. According to the study of Friedly et al.,*” all
kinds of steroids available (methylprednisolone, betametha-
sone, triamcinolone, and dexamethasone) lower the SCL for
at least more than 3 weeks. Roberts et al.” reviewed transfo-
raminal epidural injections and concluded that transforami-
nal injection with bupivacaine or saline only was as good as
transforaminal steroid injection. It suggests that steroid can
be excluded in epidural injection therapy.

There are some limitations to this study. In the study
group, the number of ESIs and specific dosage and regi-
men were not considered. In the control group, their pre-
vious history of steroid use was entirely dependent on the
patients' memory. In addition, the magnitude of surgical
stress according to the kind of operations was not taken
into account. For the exact evaluation of secondary adre-
nal insufficiency, adrenocorticotropic hormone (ACTH)
stimulation test and serum ACTH level assessment are
necessary, which were not examined in this study. On the
analysis of risk factors for adrenal suppression, the num-
ber of patients was not sufficient and entered variables
were too simple to consider the comprehensive risk in the
complicated senior patients. Nevertheless, to the best of
our knowledge, this is the first pilot study to raise aware-
ness about the potential endocrinological adverse effects
of ESI in the real clinical setting of spine surgery patients.
We hope our study will spur more research into the influ-
ence of ESI on adrenal function with well-designed and
prospective studies.
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