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Disclaimer

DISCLAIMER – FOR INFORMATIONAL PURPOSES ONLY; USE AT YOUR OWN RISK

The protocol content here is for informational purposes only and does not constitute legal, medical, clinical,

or safety advice, or otherwise; content added to protocols.io is not peer reviewed and may not have

undergone a formal approval of any kind. Information presented in this protocol should not substitute for

independent professional judgment, advice, diagnosis, or treatment. Any action you take or refrain from

taking using or relying upon the information presented here is strictly at your own risk. You agree that

neither the Company nor any of the authors, contributors, administrators, or anyone else associated with

protocols.io, can be held responsible for your use of the information contained in or linked to this protocol or

any of our Sites/Apps and Services.

Abstract

This protocol details the preparation and staining of human cadaveric vagus nerves with phosphotungstic acid

(PTA) to provide tissue contrast between the fascicles and surrounding epineurium in computed tomography (CT)

imaging. 

Image Attribution

Photo acquired by Aniruddha Upadhye at Case School of Engineering on May 20th, 2025. The photo shows the

boxes in which the nerves are stained placed on a shaker manufactured by Orbital Genie.

Guidelines

N/A
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Materials

1. Fume hood

2. Waterproof Velcro, 2-inch wide (Link)

Company: VELCRO, sold by Staples. Size: 20 feet long, 2 inches wide. Item number: 464675.

3. Five plastic containers with airtight lids (two for formalin, two for PTA, one for storing samples in fridge at the

end of the protocol) (Link)

6 L capacity container (VWR Catalog number: 75812-744): 15.5” long x 11” wide x 2 5/8” tall

Lid for the 6 L container (VWR Catalog number: 75812-774)

4. Razor blades

Company: Fisherbrand, sold by Fisher Scientific. Name: Razor Blades. 

5. 10% neutral buffered formalin

6. Dissection probe tool

Company: Fisherbrand, sold by Fisher Scientific. Name: Seeker with Bent-End

7. Gorilla® Micro Precise Super Glue (Prod. #102812)

8. Deionized (DI) water (VWR BDH1168-5GL)

9. Phosphotungstic acid (PTA) (10%) (Sigma-Aldrich-HT152-250ml), diluted in DI water (v/v) to 3% PTA 

10. Phosphate buffered saline (PBS) 10X (Fisher-BP399-4), diluted in DI water to 1X PBS

11. Shaker for staining

12. Duct tape

13. Gauze or cheesecloth
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Safety warnings

This protocol might include items and/or substances that may pose hazards (e.g., chemical, physical,

biological, or otherwise) to your health upon use or exposure. Before engaging in the processes

described in this protocol, familiarize yourself with and follow the safety data sheets, manufacturer safety

recommendations, and local regulations.

Ethics statement

Be sure to seek approval for or an exemption from human subjects research from your local regulatory body(ies)

as required by local and/or institutional regulations before initiating studies.

This study was determined to be exempt from IRB oversight by the Case Western Reserve University Institutional

Review Board (IRB) because it involved de-identified cadaveric tissue and no protected health information was

collected from the donors.

Before start

See the protocols for dissecting (dx.doi.org/10.17504/protocols.io.yxmvmb976g3p/v1) and removing

(dx.doi.org/10.17504/protocols.io.n2bvje9r5gk5/v1) the human vagus nerve from embalmed cadavers, resulting

in the vagal complex (from brainstem to abdomen) glued to a series of acrylic boards, each 3 cm wide and up to 9

cm long. The nerve on each acrylic board is termed a “sample”. The acrylic boards are secured with Velcro to a

large acrylic sheet in a large container. 
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Section 1: PTA Staining 1d

1 Line the inside bottom of each container with the Velcro, sufficient to attach the samples.

1.1 Replace the containers used for PTA staining after three uses because the PTA degrades

the plastic.

2 Cut between the distal-most thoracic sample and proximal-most esophageal plexus on

the left and right. Use a fresh razor blade and a fast downward motion (not sawing) for

each cut.

3 Immediately after cutting, apply a small amount of glue to both ends of the sample to

ensure it is stable with minimal movement. Use a dissection probe to gently push the

nerve down on top of the glue while it dries.

4 Snap the acrylic boards (where they are pre-thinned) between the thoracic and

esophageal plexus samples, as described in 

dx.doi.org/10.17504/protocols.io.3byl46w72go5/v1.

5 Place the samples in a single container.

6 In a fume hood:

6.1 Place the cervical and thoracic samples of the nerve in container 1 of 5 and the

esophageal-subesophageal samples of the nerve in container 2 of 5. Fill each container

with 1 L  of 10% formalin or until the nerve is fully submerged and place in the fridge

for 12 hours to 4 days.

6.2 To prepare for PTA staining, move the cervical and thoracic samples of the nerve into

container 3 of 5, and the esophageal-sub esophageal samples of the nerve into

container 4 of 5. The samples for one or two cadavers can be placed in a single

container. 

12h
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6.3 Fill the container with 1.5 L  of 3% PTA (or sufficient volume to fully submerge all

nerve sections). 

6.4 Place the container on a shaker set at 35 rpm, 24:00:00  (cervical and thoracic

samples) or 48 hours (esophageal and sub-esophageal samples). 

6.5 Carefully decant the PTA for waste disposal. 

6.6 Rinse the nerve with DI water 3 times.

6.7 Place the acrylic boards in container 5 of 5. 

6.8 Cover the nerve in PBS-soaked gauze or cheesecloth.

7 Place the nerve in its container in the fridge until it’s time for imaging (12 hours

(Overnight) to 4 days).
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