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Introduction:

While Flexible Endoscopic Evaluation of Swallowing (FEES) is a common
clinical procedure used in the head and neck cancer (HNC) population,
extant outcome measures for FEES such as bolus-level penetration-
aspiration and residue scores are not well suited as global patient-level
endpoint measures of dysphagia severity in cooperative group trials or
clinical outcomes research. The Dynamic Imaging Grade of Swallowing
Toxicity (DIGEST™) was initially developed and validated for use during
videofluoroscopic evaluations as a way to grade safety, efficiency, and
overall pharyngeal swallowing impairment. The purpose of this study was
to adapt and validate DIGEST™ for use with FEES.

Methods:

The DIGEST-FEES instrument was developed based on version 2 of
the videofluoroscopic DIGEST™ flowchart including use of the
Penetration Aspiration Scale to determine DIGEST,,,, grades and
percentage of pharyngeal residue to determine DIGEST;siency grades.
* An existing database of patients undergoing FEES following treatment
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DIGEST-FEES Safety Grade

PAS modifiers Safety Grade
(Frequency/amt pen/asp

PAS 1-2

“no pen/asp or flash pen
above TVF”

Maximum
Penetration
Aspiration Scale
Score PAS 3-4

“silent pen above TFV or
flash pen to TVF”

S Intermittent or chronic —>

PAS 5-6 _ Single event, not gross —>
] “silent pen to TVF or
(cracker/cookie) flash apspiration” e _' =

bolus If any
presentation additional

* Do not rate for PAS 7-8 — Single event, not gross —> trials PAS
5-6,
swallows after “Asp not cleared, =™ Intermittent, not gross —>

strategies were

« Max PAS over
bolus trials
 Rate based on
liquid, pudding,

and solid

upgrade to

Results:

 Inter-rater reliability was almost perfect for overall DIGEST-FEES
grade (k,, =0.83) and DIGEST, (K, =0.86) and substantial for
DIGESTgiciency (Ky =0.74).

* Exact agreement for overall DIGEST-FEES grade, DIGEST,,, and
DIGESTficiency Was 62%, 73%, and 61% respectively with only 1% of
discordant ratings differing by more than one grade.

 Intra-rater reliability was almost perfect across the three raters (k-
0.9-0.99).

* DIGEST-FEES, DIGEST, e, and DIGESTiciency Were all significantly
associated with all criterion measures (see Table 2).

Table 2: Spearman Correlation Coefficients for DIGEST-FEES
by criterion measures

_ . " safety 2
app“ed silent or sensate \ Chronic, not gross
\ Gross, not chronic

for HNC was queried to establish a test rating set. In order to include a — 0398 0422 0494
broad variety of dysphagia severity for validation and reliability b e e <0001 <0001 <0001
purposes, 100 videos were pre-selected purposively by an 1=mild  2=moderate 3=severe  4=profound/life threatening -0.371 -0.372 -0.395
experienced speech-language pathologist to ensure 1/3 of the exams Frequency/pattern of pen/ass Amount of pen/as 0.0001 0.0001 <.0001
were reflective of clinically judged normal or mild impairment, 1/3 to If Max PAS 2 5, (PAS 5-6 or 7-8) If Max PAS 2 5, amount of bolus on or below TVF based on -0.307 -0.310 -0.315
reflect moderate impairment, and 1/3 to reflect severe impairment. _ worst performance on any single bolus _ 0.002 0.002 0.001
+ Three blinded, expert raters then evaluated 100 de-identified post- Oﬁlgﬁif/gesemb'es faint coating, droplets, or trickle -0.392 -0.472 -0.468
I—!NC treatment F_EE_S examinatiops fqllowed by 32 randomly selected Neither trace nor gross <.0001 <.0001 <.0001
videos to deterr_mne mtra-rat_er lje.|labl|l'[y. : : - Intermittent (on multiple but < 50% on a single -0.390 -0.434 -0.433
« Intra-rater and inter-rater reliability were tested with quadratic consistency | Gross (225% bolus volume < 0001 < 0001 < 0001
weighted kappa. ~ Chronic (majority 250% of thin liquid trials and/or on >1 O 419 O 503 O 469
« Criterion validity against the MD Anderson Dysphagia Inventory consistency < '0001 < '0001 - '0001
(MDADI), Functional Oral Intake Scale (FOIS), Secretion Severity O' 630 O' a6 0'733
Scale (SSS), and Yale Residue Rating Scale was assessed with DIGEST-FEES Efﬁciency Grade 5 6001 5 6001 3 '0001

Spearman Correlation Coefficients. | | '

. . - bolus t

Table 1: Patient swallowing characteristics (n = 100) e e pes (across bolus fypes) Grods <.0001 <.0001 <.0001

—_— All bolus types presented —_—

Maximum
amount of
residue

<10% residue

“minimal or no residue”

Conclusions:

« Max PAS over
bolus trials
 Rate based on

liquid, pudding,

and sold Cracker and/or cookie —_— Grade 2
(cracker/cookie) :
bolus 34-66% residue <

Liquid and/or pudding —_—

presentation “majority residue”
« Do not rate for
Any (but not all) bolus types | —
>66% residue < presented
“near complete residue” All bolus types presented _—

10-33% residue —— —

“less than one third”

swallows after
strategies were
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DIGEST-FEES Score (Interaction of assigned safety and assigned efficiency grades)
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