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Technical guideline for intra-prepontine cisternal drug
delivery via spinal puncture through subarachnoid
catheterization

LI Xinning"?, WANG Yaping"?, ZOU Dingquan®“?, ZHANG Wei"?, LI Xin"?, HE Peiyao"?,
ZHOU Haocheng®, YANG Tongbiao*, ZHU Jun®, HONG Bo®, ZHANG Yu’, XIAO Yanying"?

(1. Department of Pain Management, Second Xiangya Hospital, Central South University, Changsha 410011;
2. Hunan Provincial Pain Clinical Medical Research Center, Changsha 410011; 3. Department of Pain
Management, Third Xiangya Hospital, Central South University, Changsha 410013; 4. Department of Pain
Management, Yongzhou Central Hospital, Yongzhou Hunan 425002; 5. Department of Pain Management,
Huaihua First People’s Hospital, Huaihua Hunan 418099; 6. Department of Pain Management, Yueyang
Traditional Chinese Medicine Hospital, Yueyang Hunan 414021; 7. Department of Pain Management,
Hunan Provincial People’s Hospital, Changsha 410005, China)

ABSTRACT Objective: The distribution characteristics of intrathecal drugs and the limitation of current
catheterization techniques make traditional intrathecal analgesic treatment nearly useless
for refractory craniofacial pain, such as trigemina neuralgia. This technical guideline aims
to promote the widespread and standardize the application of intra-prepontine cisternal
drug delivery via spinal puncture and catheterization.

Methods: A modified Delphi approach was used to work for this guideline. On the issues
related to the intra-prepontine cisternal targeted drug delivery technique, the working group
consulted 10 experts from the field with 3 rounds of email feedback and 3 rounds of
conference discussion.

Results: For the efficacy and safety of the intra-prepontine cisternal targeted drug delivery
technique, a consensus was formed on 7 topics (with an agreement rate of more than 80%),
including the principles of the technique, indications and contraindications, patient
preparation, surgical specifications for intra-prepontine cisternal catheter placement,
analgesic dosage coordination, analgesic management, and prevention and treatment of
complications.

Conclusion: Utilizing the intra-prepontine cisternal drug infusion system to manage
refractory craniofacial pain could provide advantages in terms of minimally invasive,
secure, and effective treatment. This application can not only alleviate the suffering of
individuals experiencing the prolonged pain but also support the maintenance of quality of
life and dignity in their final moments, justifiing its widespread dissemination and
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standardized adoption in domestic and international professional fields.

KEY WORDS

intrathecal drug delivery; prepontine cistern; cancer pain; neuropathic pain; refractory pain;
craniofacial pain; modified Delphi
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Figure 1 Anatomy of the prepontine cistern
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A: Sagittal plane of the prepontine cistern at autopsy; B: Sagittal plane of the head on MRI. The arrows indicate that the prepontine
cistern locates at the ventral side of the pons with a relative wide space.
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Figure 2 Anatomical view of cerebral nerves

Relationship between craniofacial nociception-related nerves
and the prepontine cistern: V is the trigeminal nerve (V1 is the
ophthalmic branch, V2 is the maxillary branch, and V3 is the
mandibular branch). VIl is the facial nerve. VIII is the auditory
nerve. IX is the glossopharyngeal nerve. X is the vagus nerve.
The blue dotted line shows the possible position of the
prepontine cistern.
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Figure 3 Intraoperative positioning of the intrathecal
catheter under X-ray guidance throughout the operation
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Figure 4 Postoperative imaging to confirm location of the catheter placement and three-dimensional reconstruction
A and B: Sagittal (A) and coronal (B) planes show the position of the intrathecal catheter. C and D: Sagittal (C) and coronal (D)
planes of scanning demonstrate that the tip of intrathecal catheter is located at the level of posterior clinoid process. E: Skull base is

reconstructed to reveal the location of the catheter. F: Three-dimensional reconstruction of catheter placement is performed by

computed tomography.
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