Abstract

In a thyroid retraction,

surgeons often use one or two

Rochester-Pean forceps with a piece of gauze, collectively referred to
as a “peanut.” However, the single point of contact may cause
folding or slippage on the thyroid. Out of three potential designs, the
adapted Weitlaner design was chosen and iterated to the required
specifications. A simulated surgery and ergonomic testing was
conducted. Future work includes manufacturing the retractor in
stainless steel and approaching the Wisconsin Alumni Research
Foundation to submit a patent application.
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The current thyroid retractor in use allows for one point of @ Ball of gauze
contact, which does not allow for complete retraction of
larger, or irregularly shaped thyroids (see Figure 1)

Since thyroidectomies are performed over 130,000 times Figure 2:
per year [1], the effect of this retractor may go beyond Image of
s Rochester Pean
Thyroid ( 2 Forceps [2]

Thyroid Dimensions
4-4.8X1t01.8X0.8-1.6 cm [3]
10-20 grams (3]
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Single point of contact difficulties: folding
over and lack of traction

Design Specifications

Surgical instrument e  Separated into two prongs
specifications: e  Adjustable distance between prongs
o Surgical grade stainless e  Safe for use on patient
steel e  No atypical protrusions

o Length: ~ 20 cm [5]
Weight: ~ 50 g [6]
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Design Process

The team designed and prototyped a novel surgical device to be used in thyroid
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o Treaded Weitlaner 10.0% b decreased possibility of traction loss or thyroid folding during retraction. To test the
Adaptability device, a simulated thyroidectomy of a single lobe was performed and analyzed in
) L et motion capture software. The maximum values were used in a computational model
Figure 4: Three q 4 2% cost which demonstrated von Mises stresses and engineering strain well below the
preliminary design ideas ¥ threshold for soft tissue failure, as demonstrated in Fig 8. Future work includes
shown respectively K Figure 5: Six design criteria were evaluated before finalizing the CAD model with clinician feedback, as well as manufacturing the
aa 4 choosing a final design device in surgical grade stainless steel.
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