Email Message

Dear All,

This week focused on drafting our Preliminary Report. We have spent
time researching the existing treatment strategies associated with SGS
that are currently being employed in the clinic. Dr. Paniello's insight
aligns directly with our observed weaknesses of these strategies, namely
that the regrowth of scar tissue limits the efficacy of current medical
treatment. Our proposed design strategy is outlined in our preliminary
report. I've attached our Gantt chart and SciNote additions over the past
week. We look forward to keeping you all updated with our progress.

Sincerely,
Taylor Hughes, Brian Dallesasse, and Kyle Sachdev
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Existing Solutions Between literature and patents, there are many readily available
treatment options for subglottic stenosis. These can generally be divided into
medical devices and surgical treatments, where medical devices are mainly used to
treat less severe cases (grades | and ll) and surgery is used in the more severe
cases (grades lll and IV). We will first describe medical devices, followed by surgical
procedures. The most common medical device to expand the airway is a balloon
catheter. Before the balloon catheteris inserted, the patient undergoes a
laryngoscopy and the laryngoscope is suspended above the airway. A balloon
catheteris then inserted and centered on the stenosis under direct visual guidance
from the laryngoscope. It is inflated, normally with a saline solution, to some set
pressure usually between 2-16 atm., but this value is highly variable. Pressure from
the balloon pushes the scar tissue radially, widening the airway. The balloon is left in
place until the oxygen saturation levels drop to 92%, where it is removed and an
endotracheal tube is inserted for oxygenation (Whigham). In cases of severe
stenosis, a carbon dioxide laser may be used to make radial incisions in the scar
tissue to slightly open the airway. Balloon dilation is then used to move the scar
tissue and widen the airway. A second device to treat subglottic stenosis works in a
similar way to the balloon catheter; however, it has a few extra features. The device
has a proximal end and a distal end connected by a shaft, which has two tubes, one
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for ventilation and one to inflate the balloon that is attached to the distal end. Figure

3 shows a schematic of the device. Just like the balloon catheter, the device is
centered on the stenosis and is inflated through 150 such that it pushes the scar
tissue and opens the airway. 152 is the ventilation port on the proximal end and it
can be left to the open air or an oxygen source can be attached. The oxygen travels
through the ventilation tubing and is released from the distal end, reaching the rest
of the body (Muni). Another medical device is the LT-Mold, which is basically a hollow
tube made out of a soft material (Monnier6). It is generally used after dilation or
cutting of the scartissue. It is endoscopically placed to keep the airway open by
preventing new scar tissue from forming. The softness allows blood flow to the
surrounding tissue to avoid necrosis (Alshammari). The last medical device is a
bioresorbable stent and it used in a similar manner to the previous device. It has an
initial radial strength to create the desired alignment in the airway. Over time the
radial strength of the stent decreases as it is resorbed, which allows the airway to
adjust from artificial support to no artificial support (Fox). There are multiple surgical
procedures that have been used to treat subglottic stenosis. First, there is the
tracheotomy where the surgeon makes a small incision in the anterior neck and a
tube is placed through it to give access to the airway. This method is normally only a
temporary solution. Anterior Cricoid split is a potential alternative to a tracheotomy. In
this procedure, a vertical incision is made through the cricoid cartilage and the first
two tracheal rings. An endotracheal tube or a nasotracheal tube is placed to act as
stent (Kelley). Additionally, there are multiple procedures that involve a
laryngofissure, which is an operative opening into the larynx. One example is an
anterior laryngofissure with a graft. A cartilage graft is placed in the laryngofissure to
widen the airway. The connective tissue that surrounds the graft (perichondrium) is
placed onto the lumen side, allowing for formation of tissue and creation of a barrier.
A large external flap is created to prevent prolapsing of the graft into the airway.
Other procedures using a larynogfissure include laryngofissure with division of
posterior cricoid lumina and laryngofissure and division of cricoid lumina with anterior
and posterior grafts (Zalzall0). There are two types of Laryngotracheal
Reconstruction (LTR), which can be used as treatment. The general process is the
same for both. A vertical incision is made through the narrowed airway and cartilage
grafts are placed anteriorly, posteriorly or both. In single staged LTR, an endotracheal
tube is acts as the stent while the grafts are healing. Double staged LTR uses a
more permanent stent rather than the endotracheal tube (Saunders). Lastly, there is
cricotracheal resection. In this procedure, the surgeon removes the scar tissue and
some of the cricoid cartilage and raises the trachea to replace it. The larynx and the
trachea are then sewn together (Monnier5s).
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