85436 Auto Edited-revised.docx



Name of Journal: World Journal of Clinical Cases

Manuscript NO: 85436
Manuscript Type: CASE REPORT

Interpeduncular cistern intrathecal targeted drug delivery for intractable postherpetic

neuralgia: A case report and review

ICITDD for Intractable Postherpetic Neuralgia

Feng Fu, Xian-Feng Jiang, Jing-Jing Wang, Lei Gong, Chen Yun, Hong-Tao Sun, Feng-Wu
Tang

Abstract

BACKGROUND

Intractable postherpetic neuralgia (PHN) can be difficult to manage even with aggressive
multimodal therapies. Patients who experience uncontrolled refractory cranial PHN despite
conservative treatment may benefit from an intrathecal drug delivery system(IDDS). For
craniofacial neuropathic pain, the traditional approach has been to place the intrathecal catheter

tip below the level of the cranial nerve root entry zones, which may lead to insufficient analgesia.

CASE SUMMARY

We describe a 69-year-old man with a 1-year history of PHN after developing a vesicular rash in
the ophthalmic division of cranial nerve V (trigeminal nerve) distribution. The pain was rated 7—
8 at rest and 9-10 at breakthrough pain (BTP) on anumeric rating scale (NRS). Despite
receiving aggressive multimodal therapies including large doses of oral analgesics (gabapentin
150 mg q12h, oxycodone 5 mg/acetaminophen 325 mg g6h, and lidocaine 5% patch 700 mg q12
h) and sphenopalatine ganglion block, there was no relief of pain. Subsequently, the patient
elected to have an implantable IDDS with the catheter tip placed at the interpeduncular cistern.
The frequency of BTP episodes decreased. The patient’s continuous daily dose was adjusted to
0.032 mg/d after 3 mo of follow-up and stopped 5 mo later. He did not report pain or other

discomfort at outpatient follow-up 6 mo and | year after stopping intracisternal hydromorphone.




CONCLUSION
The use of interpeduncular cistern intrathecal infusion with low-dose hydromorphone by IDDS

may be effective for severe craniofacial PHN.
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Core Tip: We describe a case of refractory postherpetic neuralgia (PHN) in the trigeminal nerve
area that was successfully treated by implanting of an IDDS with catheter tip placement at the
interpeduncular cistern.We discuss the key points and difficulties in the surgical process and the

future expansion of this technique.

INTRODUCTION

Postherpetic neuralgia (PHN) is defined as persistent pain with dermatomal distribution in

patients who have recovered from herpes zoster (HZ). In addition, PHN is accompanied by
physical and mental pain and sleep disturbances, resulting in diminished quality of life. In
general, PHN occurs in about 20% of patients with HZ and > 50% of PHN occurs in patients
who are aged > 60 years!!'?!. Similarly, a cross-sectional study involving 24 hospitals in China
reported that an estimated 29.8% of patients with zoster infection developed PHN, of which
66.3% were > 60 years of age'*].

Currently, first-stage treatment of PHN is medication, followed by interventional therapies
such as botulinum toxin injection, ganglion block, pulsed radiofrequency, nerve or spinal cord
stimulation as second-stage therapies'). However, patients who still have refractory pain after
conservative treatment may benefit from intrathecal drug delivery systems (IDDS), which is

referred to as third-stage therapy by the Polyanalgesic Consensus Conference (PACC) °.




The traditional teaching of many best practices and guidelines has recommended that the
optimal placement of the catheter tip is nearest the site of pain'®!. However, the traditional IDDS
therapy for craniofacial neuropathic pain is to place the tip of catheter far away from the cranial
nervwot entry area, thus potentially leading to an unsatisfactory analgesic effect®.

Limited data exist as to the appropriate and best catheter tip placement. To provide a
reference for clinical treatment, we describe a case of IDDS with catheter tip placement at the

interpeduncular cistern for treatment of PHN of the ophthalmic branch.

CASE PRESENTATION
Chief complaints

This is a 69-year-old man with PHN of the ophthalmic branch, he had experienced variable

intensity facial pain about the region of the top of forehead and upper eyelid for over one year.

istory of present illness
The patient was originally treated with antiviral medication, and the rash subsequently resolved.
However, he developed PHN with sharp, burning, and electrical type of pain in the distribution
of his prior rash. On an 10-point numeric rating scale (NRS), his resting pain intensity was 7-8
and breakthrough pain (BTP) was 9-10. The pain initially responded to gabapentin (150 mg q12
h), oxycodone 5mg/acetaminophen 325 mg q6h, and lidocaine 5% patch (700 mg ql2 h), but
then became refractory to these treatments. The patient was also treated twice with

sphenopalatine ganglion block (SGB), with no relief of his pain.
History of past illness
The patient had documented hypertension and type 2 diabetes, although blood pressure and

glucose were well managed.

Personal and family history

The patient had a clear personal and family history.

Physical examination




The patient had cutaneous scarring on an area of HZ ophthalmicus, and hypersensitivity in the
ophthalmic division at cranial nerve V (trigeminal nerve) distribution, where a light touch
produced pain. Other physical examiﬁltion results were normal. His resting pain intensity was 7—
8 and BTP was 9-10 on an NRS. The patient’s blood pressure and blood glucose were well

controlled by medication before the operation.

Laboratory examinations

No abnormalities were found in the blood and urine tests.

Imaging examinations
There were no significant abnormalities in the head magnetic resonance imaging and computed

tomography.

FINAL DIAGNOSIS
PHN.

TREATMENT

The patient’s anxiety and insomnia became worse due to the saerity of pain, and he agreed to
proceed with the IDDS implantation procedure. The patient gave informed consent, and the
procedure was conducted in accordance with the Declaration of Helsinki and approved by the
Ethics Committee of The Characteristic Medical Center of PAP. The patient Wﬁ put in left
decubitus position on the operating table after induction of general anesthesia. Intraoperative
fluoroscopy was mandatory to confirm access to the C3-4 intrathecal space and the
catheter tip (SP-10210, Soph-A-Port, Sophysa, France) was gradually advanced to the
interpeduncular cistern. His port was placed in the subcutaneous tissue overlying his right upper
chest (Figure 1 A-D). An external DDS was connected to the port using a nondestructive needle.

No procedural complications were encountered while inserting the pump.

OUTCOME AND FOLLOW-UP

Subarachnoid infusion of hydromorphone starts at 1/300 of the daily opioid equivalent dose

(oxycodone, 20 mg/d)!"; therefore, continuous daily hydromorphone




hydrochloride (Yichang Human-well Pharmaceutical Co. Ltd., China) was started at 0.064 mg/d,
and gradually titrated up to 0.128 mg/d for improved pain control. For more efficient control of
BTP, a bolus was added with 0.0003 mg each time and a 1-h lockout interval. The patient
developed nausea and vomiting at the beginning of medication, which was gradually controlled
after drug treatment. No sedation, confusion, or respiratory depression occurred. He was
discharged with pain reduction, which was well maintained at the NRS pain score of 3 at rest and
5 at worst BTP. There were also fewer BTP episodes. Gradually adjust the patient's continuous
daily dose to 0.032 mg/d (NRS 1-2) after 3 mo of follow-up and stopped 5 mo later. He did not
report pain or other discomfort at outpatient follow-up 6 mo and 1 year after stopping

intracisternal hydromorphone (Figure 2).

DISCUSSION

With the increasing understanding of pain pathophysiology and intrathecal analgesia,
implanted IDDS has been widely recognized worldwide for the treatment of various types of
chronic intractable pain. IDDS can directly inject drugs into the cerebrospinal fluid (CSF), which
has the adémtagcs of higher selectivity, significantly lower doses of drugs, and fewer adverse
effects'®). However, in order to take advantage of this, proper patient selection and careful
application of the therapy need to be exercised. To our knowledge, there are few
reports of patients with craniofacial PHN with continuous subarachnoid injection of opioids.
Intrathecal administration to treat intractable PHN has been proved effective in some studies.
Previous studies have reported intrathecal injection of methylprednisolone with local anesthetic
or midazolam for the treatment of PHN). Several studies have reported intrathecal morphine
infusion in the high neck segment for the treatment of cancer-related craniofacial pain!®!’l. For
patients with non-cancer-related pain, intrathecal opioids are considered to have level 3 evidence,
grade B recommendation, and strong consensus levell®. Based on the above reasons, our case
report focused on the effectiveness of interpeduncular cistern intrathecal targeted low-dose
hydromorphone for intractable craniofacial PHN.

Our patient had severe unrelenting PHNin the cranial nerve V (trigeminal nerve)
distribution, which impacted his quality of life. Despite aggressive therapies with large doses of
oral analgesics and SGB, the patient experienced limited effect and he subsequently elected to

accept implant of IDDS with the tip of intrathecal catheter placed at the interpeduncular cistern.




After pump placement and initiation of intrathecal hydromorphone, his pain was significantly
improved, demonstrating interpeduncular cistern intrathecal targeted drug delivery may be an
effective method for treating PHN in the trigeminal nerve area.

This case proves that it is important to place the catheter tip in the corresponding position
according to the patient’s pain level in order to achieve a good analgesic effect. The current
concept of CSF flow dynamics emphasizes pulse flow and bidirectional oscillatory
movement!' 12| Previous studies have shown that intrathecal targeted medication delivery in
IDDS is significantly limited by the pulse flow pattern of CSF, which involves continuous low-
flow intrathecal infusion through small catheters so that the drug is confined to a few centimeters
of the catheter tip (two or three vertebrae)!'*'4I,

The trigeminal nerve is a mixed nerve, which contains general somatosensory and special
visceral movement of two kinds of fibers. Sensory fibers into the pons continue forward to the

sensory, spinal trigeminal or midbrain nuclei**'®!

. According to the anatomical structure, the
spinal trigeminal nucleus is a second-order neuron that transmits the pain signal centrally!'”). In
spite of this, the tip of intrathecal catheter is always placed below the level of the trigeminal
nerve root entry zone (where the target receptors are located) in the traditional way, thus possibly
leading to insufficient analgesia. Its effect is attributed to the dense concentration of opioid
receptors surrounding the brainstem and the CSF flow dynamics. The interpeduncular cistern
intrathecal targeted drug delivery method for intractable PHN in the trigeminal nerve area could
be more effective compared with the traditional approach.

Based on our previous experience, it is difficult to reach the high cervical region by
inserting the catheter at the safe L2 Level due to the lack of a suitable catheter, let alone the
intracranial region. Cisterna magna puncture was considered because of its safety, but was
abandoned because of difficulty in fixation. Therefore, we chose to puncture through C3—4 and
place the catheter tip slowly upwards. The catheter must be advanced slowly into the cervical
subarachnoid space under continuous X-ray to avoid damage to the tissues. Angle adjustment is
important in the placement process. If the catheter encountered resistance, it was withdrawn and
we adjusted the angle before the next attempt. The catheter tip had to be slowly and
carefully passed through the C1 Level.

While we did not observe any obvious complications related to the procedure in this case,

potential complications such as arachnoiditis, fungal meningitis, respiratory depression,




paresthesia, hemorrhage, surgical site infection, and low-pressure headache can occur in the
perioperative period''®. Thus, this intervention should be executed with care and only following
thorough discussion. Patients should be informed of the benefits and potential adverse effects of
treatment. Experimental studies of continuous intracisternal injection of opioids are warranted
for this challenging-to-treat population and further research in the form of randomized control
trials is needed.

The difficulties of the case mentioned above highlight the need for advances in intrathecal
catheter design, access techniques, imaging, and greater understanding of pain pathways.
Technical innovations include new catheters, its tip is soft and the body is strong for easier
placement. Ultrasound-guided puncture appears to be a safe technique for placement of the
catheter, while providing better visualization anggno radiation exposure. We anticipate that

this will occur in several concurrent phases, which will usher in an era in which the intracisternal

space is recognized as a highly valued therapeutic target.

CONCLUSION

Interpeduncular cistern intrathecal infusion with low-dose hydromorphone by IDDS was an

effective way to alleviate severe craniofacial PHN.
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