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Outcomes of Phoenix Children’s Hospital (PCH) Thickener Weaning Protocol and injection 
laryngoplasty in children 1-3 years of age with Deep Interarytenoid Notch
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Figure 3. Left (3A): Analysis of the rate of thickener level reduction, comparing baseline thickener levels to 
the levels at the 6 month mark from onset treatment or discharge from TWP. Right (3B): Analysis of the 
reduction of respiratory symptoms, comparing symptoms present before treatment to after treatment
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• A deep interarytenoid notch (DIN) [figure 1] is a normal congenital
variation of the larynx where the interarytenoid notch height is below
average. It is frequently found in young children and often associated
with dysphagia and aspiration1.

• The Aerodigestive Clinic (ADC) at PCH reported that 30% of young
patients presenting with dysphagia and aspiration in 2013 were
diagnosed with DIN.

• There exists both functional management with thickeners2 and surgical
management with injection laryngoplasty (IL) 3-5.

• Thickeners: Thickener Wean Protocol (TWP) is a PCH developed 6
month protocol where thickening agents [figure 2] are
systematically reduced on a weekly basis while clinical signs of
aspiration, respiratory health, and oral motor skills are monitored
to ensure safety with the least restrictive diet. An initial modified
barium swallow (MBS) score is used in equivalence of thickener
level, and patients do not repeat MBS during TWP

• IL: a gel is injected into the interarytenoid notch to close the
anatomical gap

• Our objective was to evaluate DIN patients who were managed with
both thickeners and IL.

Retrospective chart review descriptive study approved by PCH IRB.

Examined clinical outcomes for children aged 1-3 diagnosed with DIN who
were treated with both IL and TWP, comparing baseline to 6 month f/u or
discharge from TWP.

Primary goal/objective: rate of thickener level reduction over the 6 month
period
Secondary goal/objective: reduction of respiratory symptoms over the 6
month period

Inclusion Criteria:
• Patients seen in ADC from January 2015 – September 2016
Exclusion criteria:
• Severe neurodevelopmental delay
• Prior esophageal surgery
• Time interval between IL and TWP start >6months
• Endoscopic repair of DIN

Figure 2. thickener consistency levels graded on 10 point scale

Baseline
6 month f/u 

or d/c
Difference P-valuea

Thickener level
(Mean, SD)

5.76 (1.4) 2.15 (1.62) -3.61 (1.9) 0.001

Number of 
symptoms 
(Mean, SD)

3.3 (4.0) 0.84 (0.80) -2.46 (4.2) 0.05

• There was a significant reduction in the thickener level over the course of
treatment for patients, with an average change of -3.61 (p=0.001) [figure 3A],
which is equivalent to going from honey to ½ nectar consistency.

• The data was also sub-stratified by the patients’ initial
dysphagia/aspiration severity as measured by the initial thickener level
(moderate = 1-6, severe = 7-10). Those with the severe presentation had
a more significant reduction of thickener level (-4.83, N=6) than those
with the moderate presentation (-2.57, N=7) (p=0.03) [figure 4A].

• Although no significant difference was seen with any individual symptom
likely due to the small sample size, the overall number of symptoms showed a
significant difference from an average of 3.3 symptoms before treatment to
0.84 symptoms after treatment (p=0.05) [figure 3B].

• The sub-stratification between moderate and severe
dysphagia/aspiration showed no significant difference [figure 4B]

Conclusion
Treatment of DIN with combination of functional therapy (thickeners) and
surgical therapy (IL) shows promising results in young children with
dysphagia and aspiration. The patients are better able to tolerate thinner
liquids, decrease dependence on high level thickener and have reduced
respiratory symptoms after receiving the dual therapy.
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• Due to the relatively recent implementation of TWP, the sample size
was limited. As a result, there were not enough patients for a control
group. Future work will focus on studying a larger cohort prospectively.

• Because no formal description of DIN has been established, the
diagnosis of DIN is subjective.
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Number of patients 13
Age, Years (median, IQR) 2.6 (2.3, 3.1)
Gender (males, %) 5 (38.4)
Ethnicity (N, %)

Caucasians
African American

Hispanic
Unknown

7 (53.8)
2 (15.3)
3 (23.1)
1 (7.7)

Table 1. Patient demographics

Figure 1. Left: deep interarytenoid notch (DIN). Right: normal larynx

P-value=0.001
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Figure 4. Sub-stratification of patients by their initial dysphagia/aspiration severity. Left (4A): change in 
thickener level over the course of treatment. Right (4B): reduction of number of respiratory symptoms over 
the course of treatment

Table 2. Primary and secondary objectives

Overall
N=13

Moderate 
N=7

Severe
N=6

P-valuea

Change in 
thickener level
(Mean, SD)

-3.61 (1.9) -2.57 (1.3) -4.83 (1.8) 0.03

Change in number 
of symptoms 
(Mean, SD)

-2.46 (4.2) -2.85 (4.8) -2.0 (3.7) 0.88

Table 3. Sub-stratification of primary and secondary 
objectives by initial dysphagia/aspiration severity
aP-values calculated using the Wilcox Signed Rank
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