ISSN: 1607-8322, e-ISSN: 2220-5799 Anaesthesia, Pain & Intensive Care
Vol 27(2); April 2023 DOI: 10.35975/apic.v27i2.2184

ORIGINAL RESEARCH PAIN MANAGEMENT

Effect of caudal epidural adhesiolysis plus steroid
injections on pain and daily activities among chronic
lumbar disc herniation patients; an observational study

Trianggoro Budisulistyo!, Amin Husni?, Dodik Tugasworo Pramukarso?,

Dwi Pudjonarko?

Author affiliation:

1. Trianggoro Budisulistyo, Department of Neurology, Pain and Minimally Invasive; Faculty of Medicine, Diponegoro University/ Dr. Kariadi
Hospital Semarang- Indonesia; E-mail: trianggoro.b@gmail.com; ORCID: {0000-0001-8085-5030}

2. Amin Husni, Department of Neurology, Neuroanatomy and Movement Disorder; Faculty of Medicine Diponegoro University/ Dr. Kariadi
Hospital Semarang- Indonesia; E-mail: husni.amin@gmail.com

3. Dodik Tugasworo Pramukarso, Department of Neurology, Vascular and Neuroimaging; Faculty of Medicine Diponegoro University/ Dr.
Kariadi Hospital Semarang- Indonesia; E-mail: dodik_tugasworo@yahoo.com; ORCID:{0000-0001-6193-5828}

4. Dwi Pudjonarko Department of Neurology, Pain and Neuroimaging; Faculty of Medicine Diponegoro University/ Dr. Kariadi Hospital
Semarang- Indonesia; E-mail: dr.onang@yahoo.com

Correspondence: Trianggoro Budisulistyo, E-mail: trianggoro.b@gmail.com; Phone: +62248443239; Mobile: +62811272984

ABSTRACT

Background & Objective: The management of lumbar disc herniation (LDH) may involve the surrounding tissues,
and attract neovascularization facilitated macrophage aggregates. Epidural triamcinolone might have a half-life
ranging from 10-31 days; 80 mg methylprednisolone might improve the pain up to 1 week. The higher doses of
steroids will lead to adrenal cortex suppression and osteopenia. We evaluated the effect of treatment with 1500
international unit (IU) hyaluronidase followed by 20 mg triamcinolone at 2 weeks, and 3 and 6 months follow-up.

Methodology: We enrolled seven males (38.9%) and 11 females (61.1%) with mean age 44 + 23y in the study. Eight
(44.44%) subjects were younger than 51 y old, whereas the 10 (55.56%) subjects were > 51 y old. Twelve (66.7%)
subjects had had a bulged disc, and 6 (33.3%) subjects had disc protrusion. We injected 1500 international unit (IU)
hyaluronidase followed by 20 mg triamcinolone at the site of disc lesion. Pain scores were measured with NRS scale
and Oswestry Disability Index (ODI) scores at 2 weeks, and 3- and 6-months follow-up.

Results: The NRS score improved at 2 weeks, 40% to 71.43%, at 3 months 60% to 100%, and 6 months 80% to 100%.
And the Oswestry Disability Index (ODI) score was improved at 2 weeks from 23.5% to 68.18%), at 3 months from
39.13% to 100%, and at 6 months 82.35% to 100%. A significant association was observed between age older than
50y old and ODI scores at 2 weeks followed up.

Conclusions: The intra-epidural 1500 U hyaluronidase before triamcinolone brings better results even though using
a lower dose of triamcinolone. This approach showed the lower-cost better pain scores as compared to the routine
use of heavy doses of triamcinolone for managing bulged and protruding LDH.

Abbreviations: ACTH: Adrenocorticotropic hormone; CRH: Corticotropin releasing hormone; CSF: Cerebrospinal
fluid; HPA: Hypothalamus-Pituitary-Adrenal; ESI: Epidural steroid injection; LDH: Lumbar disc herniation; MRI:
Magnetic resonance imaging; NRS: Numerical Rating Scale; ODI: Oswestry Disability Index; TNF-a: Tumor necrosis
factor-alpha; VAS: Visual analogue scale
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1. INTRODUCTION

Lumbar disc herniation (LDH) has many challenges
regarding the management of treatment, whether to focus
on the symptoms or the lesion site problems.
Conservative treatment can relieve sciatica at 1-4 y of
follow-up.2? Herniated discs might be accompanied by
release of inflammatory mediators from the surrounding
tissues. Neovascularization and facilitated macrophage
transport can double the inflammatory mediators by
about 50-70%. So due to the disc materials from
herniated discs, the inflammatory mediators might be
found inside the epidural space t0o0.® Radiology images
might classify the herniated disc into stages, such as:
bulged (stage I); protruded (stage I1); extrused (stage I11),
and sequestered (stage V) disc.* The management might
be concerned with the structural changes (stage I1, 111, or
IV) or only with an inflammatory event (stage I).
Conservative treatment for relieving pain due to
inflammatory mechanism includes analgesics and anti-
inflammation drugs. It might reduce the rate of surgeries
in the short term, as the structural changes tend to
mechanical compression problems leading to
hypersensitization t0o0.% The epidural steroid injections
offer a better outcome than oral analgesic medication.*

Epidural steroid injections (ESI) are being used
worldwide for treating radiculopathy syndromes,
offering pain improvement among chronic back pain by
at least 50% or more.® Pain improvement is commonly
monitored by pain scales, e.g., Visual Analog Scale
(VAS), Wong-Baker Faces Scale, or Numerical Rating
Scale (NRS). Among these, the NRS seems to be so
common as it simply measures pain intensity by
classifying mild (1-3), moderate (4-7), or severe (8-10)
pain. We chose the NRS because it is more responsive,
more sensitive and superior compared to the VAS.’
Daily activities were followed up by observing Oswestry
Disability Index (ODI) score.?

Whether the steroids suppress the ectopic discharge from
injured nerves, or the C fibers nerve conduction is
decreased; the underlying mechanism remains not fully
understood. These could inhibit leukocytes that are
affiliated with inflammatory events, local site tissue
edema, deposition of fibrin, capillary vasodilatation,
blocking of phagocytosis and leukocyte aggregation.
The pro-inflammatory substances, lymphokines, and
chemotactic molecules presented on the endothelial cell
might be inhibited. This mechanism of action can
minimize the opportunity of endothelial cell injuries.
Triamcinolone acetonide is a soluble glucocorticoid with
a shorter time duration than systemic ones. It means as
long as the procedure technique is proper, the potential
for side effects could be minimized.%©
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Percutaneous epidurolysis or adhesiolysis is used for
releasing the sticky structures surrounding the herniation
compressed site, so that the steroid and local anesthetic
solution might reach the structures of the origin of the
pain. It has recently been shown to improve pain
improvement in post-spinal surgical pain, canal stenosis,
or advanced stage disc herniation. There is moderate or
Level Il evidence for percutaneous adhesiolysis when
treated with central spinal canal stenosis.'! The technical
procedure commonly uses hyaluronidase or 10%
hypertonic saline. We applied 20 mg triamcinolone
accompanied by intra-epidural hyaluronidase. Protruded
and extruded discs might not show an improvement in
pain.'?  Several inflammatory factors such as:
macrophages, source of chemokines and matrix
metalloproteinases (MMPs), cyclooxygenase-2 (COX-
2) and tumor necrosis factor-alpha (TNF-a) are found in
herniated disc site injury.*"'¢ Based on that chronic
LDH might be accompanied by adjacent fibrotic changes
inside the spinal canal. The principle of the epidurolysis
technique is to separate adhesions and manage the
inflamed site of lesions. Normal saline can flush
inflammation mediators collected inside the epidural
space, so could bring improvement during follow up
until 6 months.

We analyzed the association between hyaluronidase
administration followed by epidural triamcinolone
injection, to assess the improvement of pain and daily
activity (ODI scores) among stage 1 (bulged) and stage
2 (protruded) of LDH.

2. METHODOLOGY

All subjects were hospitalized in Dr. Kariadi Hospital
Semarang, Indonesia, and were covered by the national
insurance health system. Eighteen subjects who suffered
from bulged or protruded discs at lumbar levels were
involved in this study. Seven were males and 11 females,
with an age range of 21-67 (mean 44 + 23) y old. Eight
subjects were younger than 51 y (44.44%), whereas 10
were more than 51 y (55.56%) (Table 1).

Ethical Approval was obtained from Health Research
Ethics Committee Dr. Kariadi Hospital Semarang
Indonesia: No. 1015/EC/KEPK-RSDK/2022, dated 17
January 2022. All subjects were briefed regarding caudal
epidural adhesiolysis technique to treat their chronic
LDH syndrome. The benefits and potential
complications were explained, then signed informed
consent was obtained.

The patient lied prone on the table and by posteroanterior
fluoroscopic view we identified the sacral cornua and the
gap between them as sacral hiatus. After aseptic
precautions, 2 mL of 2% lidocaine was injected as local
anesthesia and followed by insertion of 18G Tuohy
epidural needle. It was inserted until the tip reached a
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level of the third sacral vertebral body and was
confirmed with fluoroscope to avoid dural sac puncture.
If a blood vessel was punctured, the needle was
withdrawn a few mm, and then the solution was injected.
Two mL of the contrast lohexol 300 was injected to
visualize “Christmas Tree” pattern of sacral nerve roots
inside epidural space. Hyaluronic acid 1500 international
unit (1U) was diluted with normal saline 0.9% to make
10 mL and injected. The drugs injected might ascend to
reach higher up and fill the space without obstruction or
block. By leaving for 10 min the hyaluronidase is spread
as much as it gets, then followed by 4 mL of
triamcinolone 20 mg plus lidocaine.*”*® Then 3—4 mL of
normal saline was pushed for the flushing purpose.t®

All subjects were kept in the recovery room for at least
30 min to monitor any complications or side effects. The
antibiotic prophylaxis was administrated with Inj.
Cefazolin 1 G, followed by Inj. Levofloxacin 500 mg per
day for 4 days. Thiamine 50 mg/12 h, vitamin B12 one
tablet BID, and folic acid were prescribed routinely and
the patients were followed-up for 6 months. Whereas,
paracetamol was given 500 mg 8 hourly for 5 days only
as an analgesic drug for needle insertion injury. All
subjects were followed up with assessment of pain
intensity (NRS) and daily activities (ODI) at 2 weeks, 3
months, and 6 months. Two weeks of follow-up was
suggested by a previous study.?® Subjects maintained
personal physical treatments by lying on the bed with
knees flexed and then making the external rotation to the
right—left 30 times counted 4 times daily. Thus, lower
trunk rotation might treat the musculoskeletal or
supported tissues involved, which concerns a chronic
state of lower back pain. It also can be helping to
adhesion tissues flossed within the epidural space.

3. RESULTS

Eleven females (61.1%) and 7 males (38.9%) were
followed-up in this study. Eight (44.4%) were younger
than 50 y, whereas 10 subjects (55.6%) were older than
50 y (Table 1). The magnetic resonance imaging (MRI)
showed that 11 (61.1%) were affected by more than one
lesions, while 7 (38.9%) subjects had only one site of
LDH (Table 1). Bulged disc or stage 1 disc herniation
was observed in 12 (66.7%) subjects; while 6 (33.3%)
subjects presented with protrusion or stage 2 disc
herniation. All subjects observed pain improvement
concerning the NRS score at 2 weeks (40—-71.43%), 3
months (60-100%), and 6 months (80—100%) post-
surgery (Figure 1).

ODI score improvement was at 2 weeks (23.5-68.18%),
3 months (39.13-100%), and 6 months (82.35—100%)
post-surgery (Figure 2).
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Table 1: Characteristics of the participants (n =
18)

Variable Numerical value
Gender

Male 7 (38.9)

Female 11 (61.1)

Age (y) 21-67 (mean 44 + 23)
e <50 8 (44.44)

e 50 10 (55.56)

Involved level

o 1level 7 (38.89)

e >1level 11 (61.11)

Data presented as n (%) or Range (mean * SD)

The paired sample t-test observed good results among
subjects after epidurolysis in comparison to the baseline
NRS and ODI score. The NRS as well as ODI scores
showed improvement at 2 weeks, 3 months and 6
months.

The was no significant difference in pain improvement
among the younger than 51 y old or more than 51 y old.
However, there was a significant relationship between

Table 2: Subject's gender, levels involved, and
age.

No. Gender Lesion sites Age (y)
1. F Bulged L5-S1 67
2. M Bulged L4-5 21
3. F *Protruded L4-5, L5-S1 50
4. F Bulged L5-S1 35
5. M *Bulged L4-5, L5-S1 51
6. F *Bulged L4-5, L5-S1 54
7. M *Bulged L4-5, L5-S1 33
8. F *Protruded L4-5, L5-S1 41
9. M Protruded L4-5 57
10. F Bulged L5-S1 56
11. F *Bulged L4-5, L5-S1 21
12. F Protrude L4-5 57
13. M *Protruded L4-5, L5-S1 66
14. F *Bulged L4-5, L5-S1 60
15. F *Bulged L4-5, L5-S1 56
16. M Bulged L4-5 44
17. F *Bulged L4-5, L5-S1 48
18. M *Protruded L4-5, L5-S1 62

*. LDH with more than one level affected
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triamcinolone suppresses
unstimulated and corticotropin
releasing  hormone  (CRH)-
stimulated  adrenocorticotropic
hormone (ACTH) and cortisol
secretion for 1 to 4 weeks. They
monitored the urine analysis
without cortisol at least 12 weeks
after surgeries or more.?? Based
on that we proceeded with 20 mg
triamcinolone  followed after
epidural hyaluronidase in this
study. And the study showed
better improvement in
epidurolysis procedures applied
for managing chronic LDH, as at
2 weeks the NRS and ODI scores

Figure 1: Pain intensity (NRS score) followed-up before and after surgery

were improved (40-71.43%, and
23.5-68.18% respectively).
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Whereas a recent study applied
epidural steroid injection through
a foraminal approach, without
satisfactory improvement of pain
(27%) and ODI scores (24%).2%
) o Another study using caudal
epidural methyl prednisolone 80
5 | mg showed of pain improvement
=P at 12 weeks of follow-up (83%).%
o Around 9.34-50% of patients
have re-do surgeries in the next
3.12-3.25 weeks interval.?®

Our study did not find any serious
complications. We used
maximum volume of 17-18
mL.% Recently, a continuous
epidural administrated injection

14 15 16 17 18

Figure 2: Activity daily living (ODI score) followed-up before and after

surgery

age and the improvement in ODI scores at 2 weeks
follow-up.

4. DISCUSSION

Surgery is no longer the only option for LDH, as ESI has
been considered an intermediate treatment with good
outcomes for LDH by about 56—65%. Systematically,
this epidurolysis procedures through caudal sacral hiatus
has been performed with effectiveness for managing
chronic LBP than medications (Evidence level A).2* All
subjects were without any severe complications or side
effects, though they felt local injection site pain. We
were concerned of the steroid related complications
including the hypothalamus pituitary adrenal axis
(HPA). A previous study mentioned that epidural
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@ 10 mL/h of drugs was observed
not significantly to increase
intracranial pressure.?” We used
triamcinolone in 20 mg doses in this study due to the
concerns that the higher doses (80 mg) might suppress
the hypothalamus-pituitary axis. The changes might
happen immediately after 15 min of injection, whereas
there were no differences in outcome between low or
higher dose administration.?

To reach the target as the Tuohy needle tip was kept
below S2 level, so the volume added might not compress
the dural sac. An epidural pressure increase can lead to
cerebrospinal fluid (CSF) shift into the cranium.?® A
single bolus injection of less than 20 mL can avoid
complications, such are dural puncture headache,
subdural neurotoxicity, infection, paraplegia, or
hypotension due to contrast histamine release.?®
Triamcinolone suppressed neural discharge or inhibited
C-fibers nociceptive transmission. Whereas the local
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anesthetic agents lead to neural blood flow improvement.
They both have thus beneficial properties in the
treatment of degenerative disc herniation.°

Our study showed significant improvement in pain and
daily activities (Figure 3) among subjects, as followed
up at 2 weeks, 3, and 6 months after surgeries. This study
results were different from a previous study, which
analyzed the effectiveness of CESI to improve pain or
ODI scores significantly after 6 months, but 80% of the
subjects needed CESI repetition.3! Whereas, a study of
percutaneous adhesiolysis or epidurolysis by a catheter
showed pain improvement at 2 weeks (61.6—70.9%), and
3 months (59.5-63.5%); and the ODI scores showed
improvement at 2 weeks (70.9%) and 3 months (67.6%)
respectively. Nevertheless, the study was performed by
a transforaminal approach, while our study by a caudal
epidural approach. As long as followed-up, the patients
were asked to routinely perform 30 right-left lower
trunks rotations with flexed knees while lying on the bed.
In chronic cases of LDH, chronic inflammation inside
the epidural space might have led to fibrosis or
hypertrophic tissues within.®? Lower trunk rotation
exercises are thought to help release the fibrosed tissues
inside epidural space, just like neural flossing exercise
which plays a role in fibrosis reduction.3

5. LIMITATIONS

Without the use of a control group, no comparisons can
be made, either with placebo or other pain management
modalities. Sixth-month follow-up is classified as short-
term. We did not analyze the weight, height,
occupational work, or common physical exercise habits.
However, further studies on a larger sample size with a
control group are recommended.

6. CONCLUSION

This study proves the beneficial use of epidural
hyaluronidase 1500 IU before injecting a lower dose of
triamcinolone. The study offers a cost-effective method
for managing bulged and chronic lumbar disc herniation
with good results.
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