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A device was developed that flexes and extends the head
about the neck under a fluoroscope. It will be used to ex-
amine patients with neck injuries. A prototype was devel-
oped to provide a mechanical reference for a future, re-

fined device.
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Current methods for observing a patient’s neck under a
fluoroscope are inefficient and dangerous. Technicians
must move the patient’'s head in various positions with
their hands while the examination is taking place. This is
time consuming and dangerous to both the patient and
technician. A device was required to provide flexion and
extension of the head about the neck without obstructing
X-ray imaging.

Fluoroscopy provides real-time x-ray imaging [1]. In this
application, fluoroscopy is used for the diagnosis of neck
or spinal fractures, which may be undetectable by other

methods. A typical C-arm fluoroscope is depicted below:

| C-arm fluoroscope [2]
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Head Support

 GE Healthcare metal-free carbon fiber axial head-
holder, part # ES004TK.

» Donated by GE.

 Max load: 75 Ibs.

Head support before modification

Power Transmission

* Prototype requires manual power.
» Future and ideal power source is a gear motor

providing 1 RPM output and > 100 in-lbs of torque.
 Future design would utilize a worm gear assembly

to allow a motor to be positioned behind or under-
neath the table.
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Support Arms & Track

Support Arms
* Machined from McMaster Carr part # 8660K43.
» Material: PVC, type 1.

Track

* Track material: steel; Wheel material: plastic.
* Necessary since neck rotation is not circular:

Neck Rotation Data

Neck rotation data collection

izontal (x 2.5 in)

Hingé and Table Connection

* The prototype hinge is a steel bolt, operated man-
ually by a lever.

» Two C-clamps hold device securely to the table.

» Clamps allow for better portability.

* The device must provide slow, controlled rotation, 25°
forwards and 45° backwards.

* The device must not obstruct x-ray imaging.

* The device should provide one person operation, prefer-
ably remote-controlled.

Head support
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Track

Hardware

* Implement a motor to allow for remote operation.

* Implement a worm gear assembly for motor interface.
* Obtain IRB certification for human testing.

» Replace metal components with materials of low mass
attenuation [3]:
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