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Abstract: Arachnoiditis is difficult to treat. Patients are often left frustrated after many failed trials of conservative therapies without
symptom resolution. Surgery may provide symptom relief for a short period of time, but their pain often returned. Herein, we present
three cases of acute arachnoiditis following three different pain procedures: epidural blood patch, IDDS implant, and epidural steroid
injection. The patients were diagnosed and treated with corticosteroids within 10 days of the procedure. Two patients were treated with
the same oral steroid regiment, while the third patient was treated with both oral and IV steroid. All three patients had good outcomes
at the completion of their steroid therapy. This case series may provide insight into treating acute and subacute arachnoiditis from pain
interventions.
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Introduction
Arachnoiditis is a rare condition caused by inflammation of the arachnoid mater from spinal surgery, neoplasm, lumbar
puncture, infection of the spine, or intrathecal injections into the subdural space with sulfite-containing preservatives,
blood, or local anesthetics.' This inflammatory process produces fibrinous and oligo-cellular exudates that can precipitate
clumping of the nerve roots, impair blood supply, decrease CSF flow, nerve damage, and possible tethered cord.> Common
clinical symptoms of arachnoiditis are headache, back pain, radiculitis, paresthesia, and/or loss of motor function.* On MRI,
it is often detected as loculated arachnoid cysts, clumping of roots often adherent to the dura, and of an “empty sac”
appearance.” Arachnoiditis is diagnosed based on the patient’s history, clinical symptoms, and MRI findings.
Arachnoiditis is challenging to treat. Surgical interventions, including cyst fenestration, shunt placement, laminectomy,
lysis of adhesion, and duraplasty, may result in immediate improvement, but often followed by worsening of symptoms.®
Conservative treatment with different regimens of corticosteroid had mixed results.” '* Chronic arachnoiditis cases did not
improve. In contrast, two acute arachnoiditis patients had positive outcomes. This led to the hypothesis that steroid
treatment may be effective in the early stages of arachnoiditis to interrupt the development of adhesion and its sequelae.
We present three cases of arachnoiditis following three different spinal procedures. Two patients were treated with the
same regimen of oral Prednisone 60 mg daily with an 18-day taper and had complete resolution of symptoms at follow-
up. The third patient was treated with two separate oral Prednisone 40 mg daily with a 12-day taper followed by high-
dose methylprednisolone infusion. At follow-up, the patient reported significant pain improvement.

Materials and Methods

We conducted a retrospective review of three patients with acute arachnoiditis following three different procedures (Table 1).
Two patients were from Mayo Clinic in Rochester, MN. The third patient was from Alaska Native Medical Center, Anchorage,
AK. Mayo Clinic in Rochester, MN, was consulted to assist with the management of this patient. Written informed consents

were obtained from the patients for research authorization to review medical records and for publication.
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Table | Cases of Acute Arachnoiditis

presentation of
symptoms to
administration of

corticosteroid

Case | 2 3

Age (year)/Sex 74/M 43/M 38/F

Preceding event Epidural blood patch IDDS implant ESI

Time from 8 days 10 days 10 days for oral, |0wks for high-dose IV

Symptoms

Complete resolution of chronic
headache. Pressured pain in the low
lumbar and sacrum areas with
numbness and tingling in the hamstrings

and calves.

Significant improvement in spasticity in
the BLE; however, he developed patchy
allodynia in the back and bilateral lower
extremities 2 days post intrathecal

baclofen pump placement.

Initial resolution of back pain radiating
down back of thigh, then developed
increasing low back pain with dull, deep
ache in both legs to ankles 3 days post-ESI

Labs/MRI Findings

New 3.4x1.3x1.3 cm TI hypointense,
T2 hyperintense, enhancing lesion
surrounding the distal filum terminale
and the distal intrathecal sacral nerves
at the level of S1-S2.

CRP 14.9, Sed Rate 26, WBC 10.0, CSF
total protein 73. No evidence of
epidural hematoma or post procedural
complications on thoracic and lumbar
CTand MRI.

Enhancement of nerve roots L4-S| with
enlargement of at least | nerve root,
not present on MRI | month prior, ESR
10, CRP 0.6 (mildly high), WBC 14.8

Treatment Prednisone 60 mg daily with 10 mg Prednisone 60 mg daily with 10 mg Prednisone 40mg daily, taper 10mg
taper every 3 days. taper every 3 days. Q3days; IV methylprednisolone 1000mg
Pregabalin 75 mg BID with titration to daily x 3 days, then weekly x 6 weeks
150 mg after | week.
Outcomes Immediate symptoms improvement Resolution of allodynia after 3 days of | 50% improvement of leg/back pain after
with complete resolution after 17 days | starting Methylprednisolone. initial oral taper; almost complete
of post-Prednisone therapy. resolution of leg pain after completion
of IV infusions
Results
Case |

A 74-year-old Caucasian male with a 7-year history of chronic daily headache following a lumbar puncture was referred to
our clinic for consideration of an epidural blood patch. The headache was characterized by constant dull pain in the forehead
that worsened from supine to standing, bending at the waist, sneezing, or coughing. It improved with lying down. In the
past, he was headache free for several months following three separate fluoroscopic guided epidural blood patches.

Prior to referral to our practice, the patient was extensively evaluated by neurology. A recent contrast MRI Brain did
not show signs of intracranial hypotension; however, a digital subtraction myelogram of the cervical, thoracic, and
lumbar spine showed nonspecific moderate accumulation of contrast in both renal collecting systems despite no evidence
of cerebral spinal fluid (CSF) leak or CSF-venous fistula. The evaluating neurologist was concerned for an occult
spontaneous spine CFS leak. Based on the clinical symptoms and imaging features described, an epidural blood patch
was pursued. The patient received 34 mL of autologous blood at T8-T9 (27 mL) and L2-L3 (7 mL) and reported
complete resolution of the headache following the procedure. However, on post-procedure-day 1, he developed pressure
pain in the lumbar and sacrum areas with numbness and tingling radiating to the calves and hamstrings. On post-
procedure-day 7, the pain worsened, and he was evaluated at a local Emergency Department. Lumbar spine MRI showed
anew T1 hypointense, T2 hyperintense, enhancing lesion surrounding the distal filum terminate and the distal intrathecal
sacral nerves at the level of S1-S2 (Figure 1).

The patient was immediately seen in our clinic for follow-up for concern of acute arachnoiditis from an inadvertent
intrathecal injection of autologous blood. In clinic, he denied saddle anesthesia or bowel and bladder changes. On physical
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Figure | Arachnoiditis post pain interventional procedures (A) Case |; (B) Case 2; (C) Case 3. Arrows indicate arachnoiditis.

exam, it was painful for the patient to stand from a seated position. He did not have ataxia gait. Sensation to light touch was
normal throughout the bilateral lower limbs. There was no motor weakness. Straight leg raised was positive for radicular
pain in the right lower extremity. We started Prednisone 60 mg daily with 10 mg taper every 3 days and Pregabalin 75 mg
BID with titration to 150 mg after 1 week. On post-procedure-day 17, the patient reported complete resolution of back and

leg pain. At two months follow-up, the patient was headache free with no back or leg pain.

Case 2

A 43-year-old Caucasian male with a history of spastic diplegic cerebral palsy presented to our clinic for evaluation for
an intrathecal pump implant. Prior to the referral, the patient responded well to an intrathecal baclofen test dose with
reduced spasticity and pain in the lower extremities and improved ability to stand and ambulate. We proceeded with
a Medtronic SynchroMed II 40cc intrathecal drug delivery system (IDDS) implant with the intrathecal access at L2-L3
interspace and advancement of the intrathecal catheter to the level of T9 without difficulty. A pocket site for the pump
was created in the right abdomen. In the post-operative period, the patient reported improvement in spasticity. He was
able to walk in his room without pain and was discharged home on post-operative-day 1.

On post-operative-day 2, he presented to the Emergency Department with patchy allodynia and burning pain in the
buttock and legs. There was no hardware malfunction on interrogation of the IDDS. C-Reactive Protein and
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Sedimentation Rate were elevated at 14.9 mg/L (Ref range: <8 mg/L) and 26 mm/h (Ref range: 2-12 mm/h),
respectively. WBC was 10. CSF was slightly bloody with erythrocytes at 73 and elevated total protein at 73 mg/dL
(Ref range: 0-35 mg/dL). Xanthochromia was not checked. There was no growth in the CSF or blood cultures. No
organisms were present in the CSF gram stain. Thoracic and lumbar CTs and contrast MRIs showed no evidence of
intrathecal, subdural, or epidural hematoma (Figure 1). No evidence of post procedural complications. Contrast MRI
lumbar plexus showed no lumbosacral abnormality, enhancement of nerve roots, or denervation changes. The location of
the catheter tip had not change. Based on the patient’s history and clinical symptoms, we diagnosed him with idiopathic
arachnoiditis.

The patient did not respond to Acetaminophen 1000 mg PO QID, Lidocaine patch, Celecoxib 200 mg daily,
Ketamine-Amitriptyline-Lidocaine gel, Pregabalin 300 mg BID, and PO Hydromorphone 2-4 mg q3h PRN. While
hospitalized, he could not turn in bed without pain. He needed two assists to get out of bed and walk to his bathroom.
Prednisone 60 mg daily with 10 mg taper every 3 days was started. The patient reported immediate improvement in pain
and function. He was able to ambulate in the unit hallway five times throughout the day and was discharged home on
post-Prednisone Day 3. Post-Prednisone Day 12, the allodynia had resolved, and the patient was off all pain medications
except Pregabalin 300 mg BID. At two months follow-up, the patient was weaned off Prednisone and was pain free.

Case 3

A 38-year-old female with a history of diabetes mellitus type 2, post-traumatic stress syndrome, antiphospholipid
antibodies, irritable bowel syndrome, fibromyalgia, nonalcoholic fatty liver, early menopause due total abdominal
hysterectomy with oophorectomy, and morbid obesity was seen for back pain with radicular symptoms into both legs
after a fall. A lumbar MRI revealed central posterior disc protrusion with an annular tear at L5-S1. She was referred for
an intralaminar epidural steroid injection (ESI), which provided 3 days of pain relief. However, on the 4th day, the patient
developed progressive low back pain with radiation into the ankles. A lumbar MRI obtained 2 weeks after the ESI
showed evidence of arachnoiditis with enhancement of the L4 to S1 nerve roots and enlargement of at least 1 nerve root
(Figure 1). The patient was started on Oral Prednisone 40 mg with 10 mg taper every three days, which provided about
50% pain relief. Unfortunately, after one week of completing the oral steroid taper, the pain had returned to the same
level before the steroid administration. A second oral steroid taper was re-initiated but had no effect on the pain. A repeat
lumbar MRI obtained 2.5 months after the ESI showed increased inflammation of the dura mater. At this point,
a neurology-pain specialist was consulted. It was recommended that the patient start high-dose steroid infusion for 3
days. Three months after the ESI, the patient received the first IV Methylprednisolone 1000 mg infusion. Unfortunately,
the patient only received two doses. The third dose was held due to a COVID-19 infection. After the two IV infusions,
the patient noted complete resolution of the back and leg pain for 2 days. By day 5 after the infusion, all her previous
symptoms had returned.

After the patient had recovered from COVID-19 infection, she was restarted on the IV Methylprednisolone 1000 mg
infusion for 3 days followed by 6 weeks of weekly infusion. At the completion of the last steroid infusion, the patient
reported only mild low back pain with radiation to the buttocks. A follow-up lumbar MRI showed improvement of the
inflammation around the nerve roots.

Discussion
This case series report the outcomes of three patients who developed spinal arachnoiditis following an inadvertent
intrathecal autologous blood injection, IDDS implantation, and ESI. The first two patients were treated with oral
Prednisone 60 mg daily with 3-day pulses and tapered over 18 days within 10 days of symptoms presentation. They
had complete resolution of symptoms at follow-up. The third patient was treated with two separated oral Prednisone
40 mg daily with a 12-day taper. The symptoms persisted requiring IV Methylprednisolone 1000 mg daily for 3 days
followed by 6 weeks of weekly infusion. At follow-up, the patient noted significant pain improvement.

Inadvertent intrathecal injection of autologous blood causing arachnoiditis is well reported.' Association of arachnoi-
ditis and IDDS has been observed in patients receiving Morphine, Bupivacaine, and/or Baclofen. Ward et al reported
a patient developing adhesive arachnoiditis after receiving high doses of Hydromorphone, Bupivacaine, and Baclofen.
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Huang et al reported a case of toxic myelitis and arachnoiditis after intrathecal delivery of Bupivacaine via an IDDS."?
Compare this to our IDDS implanted patient, the likelihood that our patient developed arachnoiditis from the intrathecal
Baclofen is low. A thorough reviewed of other IDDS patients receiving the same batch of Baclofen did not show any
reported adverse effects. Even though intrathecal delivery of Baclofen has been reported with granuloma formation
resulting in radicular pain and spinal cord/nerve roots compression,'* there was no evidence of granuloma on the MRI
scans. We postulate that our patient may have developed arachnoiditis from direct trauma of the dura from the needle or
catheter to the subarachnoid space.

Early diagnosis and treatment of arachnoiditis with corticosteroid may prevent its sequelae. A review of the literature
shows a case report of a 30-year-old female who developed acute arachnoiditis following repeated epidural blood patch.'
She was treated with IV methylprednisolone 1000 mg at 100 mL/hr inpatient and 80 mg oral Prednisone tapered over 12
days outpatient. At a 1-month follow-up post steroid therapy, the patient reported significant improvement in pain and
restoration of motor function. A repeat MRI showed evidence of inflammation resolution. Additionally, in the case
report, the authors performed a systematic review of arachnoiditis post epidural blood patch procedure to evaluate
efficacy and availability of treatment modalities. They found only chronic arachnoiditis cases following epidural blood
patch procedures. The seven patients in these case reports did not improve with steroid therapy. Furthermore, the authors
did not provide sufficient information on the dosing, route of administration, or duration of therapy.

Hackert et al reports four cases of arachnoiditis that were treated with high-dose corticosteroid.” The only patient that
experienced improvement was diagnosed a week after becoming symptomatic and went through four rounds of one gram of
Methylprednisolone daily for five consecutive days. The three patients that did not improve with corticosteroid had suffered
from chronic adhesive arachnoiditis between 1.5 and 3 years with more pronounced MRI findings. Like these two studies,
our patients were diagnosed early in the clinical course, treated with steroid and had positive outcomes. The duration of
steroid treatment in Hacket et al was 20 days. In two of our patients, they were treated with an 18-day course of steroid. The
third patient went through a more extensive steroid regiment with two separate oral steroid tapers followed by two days of
high-dose steroid infusion. The symptoms finally improved after a 3-day high-dose steroid infusion followed by 6 weeks of
weekly infusion. The commonality in these cases is that they were treated with steroid within 10 days of arachnoiditis
symptom presentation. These cases support the hypothesis that high-dose corticosteroid therapy in the initial stages of
arachnoiditis may interrupt the development of adhesive arachnoiditis and its complications.

For the patients that do not respond to corticosteroid-therapy, none-steroid oral medications or surgical interventions
may be considered. In a systematic review, Villani et al reports that NSAIDs, opioids, and neuropathic pain medications
can provide mild symptoms relief.! Surgical procedures may provide slightly better results than non-surgical treatment.
A review of 36 micro lysis operations for symptomatic spinal adhesive arachnoiditis with an average of 4.6 years follow-
up showed positive outcomes in 54% of the patients.'> This increased to 80% when mucolysis was performed with spinal
fusion. Patients that underwent decompressive laminectomy reported up to 50% pain relief, but that number dropped to
15% after two years.'® As for endoscopic subarachno-epidurostomy, the patients had resolution of symptoms following
surgery, but after 2 years of follow-up, that dropped to 40% compared to the preoperative level.'” It is believed that
symptoms recurred after scar tissue accumulates around the surgical site. Furthermore, surgery may increase an already
inflamed mass resulting in worsening of pain and function. As a last resort, neuromodulation with dorsal root ganglia or
spinal cord stimulation may be considered.

A limitation of this cases series is a lack of a control. Due to the rarity of arachnoiditis, it precludes a comparative study.

Conclusion

Arachnoiditis may spontaneously resolves without intervention or continues its progression. This case series and the
literature review underscore the importance of early diagnosis of arachnoiditis when it is still amenable to conservative
treatment. In cases of corticosteroid-resistant-therapy, conservative treatments with NSAIDs, opioids, and neuropathic
pain agents may provide mild symptoms relief. Surgical procedures may provide slightly better results than conservative

treatments, but pain recurs in the long term due to accumulation of scar tissue and increased inflammation.
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