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Critical Review: Effectiveness of FEES in comparison to VFSS at identifying aspiration
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This critical review examines whether the videalkgopy swallowing study (VFSS) is more effectivarth
the fiberoptic endoscopic examination of swallow{REES) at identifying aspiration. Overall, reséarc
suggests that these two examinations are botly frisitive and specific in identifying the preszic
absence of aspiration. However, FEES was foune tslightly more sensitive than VFSS in some cases.

Introduction

Aspiration can be defined as “the entrance of gastr
pharyngeal contents into the larynx or respiratoagt
below the level of the true vocal folds” (Gomeskt
2004, pg 286). Aspiration is of much concern asit lead
to aspiration pneumonia or pulmonary disease. &h,su
the accurate evaluation of aspiration is esseritla. two
main diagnostic tools for identifying aspiratioredhe
videofluorospic swallowing study (VFSS) and the
fiberoptic endoscopic examination of swallowing B<).

The videofluoroscopy examination of swallowing po®s
real-time visualization of the oral cavity, oropyax,
laryngopharynx, and esophagus while using various
consistencies and volumes of barium coated magerial
These materials are ingested and then their movemen
through the oral and pharyngeal cavities are vieared
monitor in the radiology suite. VFSS is excellent a
characterizing overall swallowing ability, as wad
defining functional deficits and degree of aspoat(Kaye
etal., 1997).

However, VFSS does have several disadvantages. iFirs
requires the use of a radiology suite includingfascope,
monitor, and personnel, which can be very costlgy@et
al., 1997). Second, risks associated with radiaixposure
impose temporal limitations on the VFSS with maximu
time for exposure being 5 minutes (Gomes et aD420
Third, positioning must be considered, as the patieeds
to be in an upright position for a VFSS, which lisnihe
feasibility of testing bed-ridden patients, or thds the
intensive care unit. Finally, patients must be ablfollow
verbal commands, which requires adequate cognitive
functioning (Gomes et al., 2004).

The fiberoptic endoscopic evaluation of swallowsadety
involves “placement of a flexible scope into thes@aown
to the level of the soft palate” (Logemann, 1998 58).
Once the scope is in place, blue or green dyed &od
liquid materials of various volumes and consistescire
given to the patient and the movement of these nakgds
viewed on a monitor. It provides direct visualipatiof the

pharynx during swallowing and allows the clinician
assess the anatomic and physiologic deficits optiate,
pharynx, and larynx, as well as pooling of secretjand
the patient’s ability to swallow various consistiersc(Kaye
et al., 1997). FEES provides several benefits mgarison
to VFSS, namely that it can be done speedily, exe¢he
bedside, it requires minimal positioning of theigiat, it is
less expensive, and it involves no radiation expadn
addition, FEES can be done without food or liqwdjch
would thus decrease the potential for aspiratidrilenstill
gathering important information about swallowing
function.

However, FEES does have some limitation, VFSS plesvi
more information about swallowing as it includes tral
and esophageal phases, which are not assessdd well
FEES as the laryngeal elevation temporarily bldbks
view from the endoscope (Madden et al., 2000). Also
VESS is more likely to reveal a problem with upper
esophageal sphincter opening, esophgeal transit, an
gastroesophageal reflux disease than FEES (Langmore
2003).

Objectives

While both VFSS and FEES are used commonly in the
identification of aspiration, much controversy ¢sias to
which method is preferred. The following evidendesed
practice research attempts to identify whether VB6S
FEES is more effective at identifying aspiration.

Methods

Sear ch Strategy

Computerized databases, including CINALD, PubMed,
and MEDLINE were searched using the following skarc
criteria

((dysphagia) OR (swallowing)) AND

((VFSS) AND (FEES)) AND ((evaluation)

OR (diagnosis)) AND ((aspiration))

The search was limited to articles written
in English between 1980 and 2006.



Selection Criteria

Studies were included if they compared VFSS andS-EE
and their ability to identify aspiration. No limitgere set
on the demographics of research participants aooog
measures.

Data Collection

Results of the literature search yielded the foitaptypes
of articles: prospective randomized cohort studyafid
prospective within-subject design (4), retrospectithin-
subject design (2), and reviews (2). The prospectiv
randomized cohort study has not been analyzed dé i
not examine the ability of VFSS and FEES to identif
aspiration. The reviews have not been analyzedttire
but have been used for background information.

Results

The studies conducted by Langmore et al. (1991)e ¢
al. (1996), Madden et al. (2000), and Kaye et189{7)
have been analysed in terms of specificity, seuitsiti
positive predictive value (PPV), and negative prtak
value (NPV). In addition, 95% confidence intervas/e
been reported for each measure. The results of thes
studies, with the exception of the Perie et al9@)%nd
Kaye et al. (1997), indicated that FEES was asitbens
and specific as VFSS in determining aspiration. Stoely
by Perie et al. (1996), had good agreement betWe&s
and FEES in identifying the presence and absence of
aspiration, 82.5%, however, the sensitivity of VA&
lower, 70%. Similarly, low sensitivity was found time
study by Kaye et al. (1996), 21.7%; however cogttar
what was found by Perie et al. (1996), FEES warddo
be less sensitive than VFSS.

In the Chih-Hsiu et al. (1996) study, the sendifivi
specificity, PPV, and NPV were not determined. dast,

Discussion

Study Design and Pur pose

The Prospective within-subject designs, compalfireg t
ability of VFSS and FEES to detect aspiration were
conducted by Langmore, Schatz, and Olson (1991h-Ch
Hsiu, Chyuan-Jiann, Yeun-Cheng, and Shiann-Yann
(1996), Perie, Laccourreye, Fiahault, Hazebourq,
Chaussade, and St Guily (1998), and Madden, Fenton,
Hughes, and Timon (2000).

The retrospective within-subject designs compattireg
ability of VFSS and FEES to detect aspiration were
conducted by Kaye, Zorowitz, and Barades (1997) and
Tabaee, Johnson, Gartner, Kalwerisky, Desloge, and
Stewart (2006).

Subject Selection and Characteristics

There were several concerns with sample seleatitoth
the prospective and retrospective studies. Flistsample
sizes in all of these studies were relatively spma#lking it
difficult to detect a significant difference betwethe
assessment tools. In addition, the level of povear ot
been reported for any of these studies. Secordll in
studies, the subjects included had various medical
diagnoses, and as such may have had different sympt
severity and swallowing dysfunction.

Specific to the prospective studies, random seleatias
not completed with subjects being selected solalthe
basis of who could be given both dysphagia exarttsinvi
a short period of time, which was typically withimo
weeks. The two-week period may have been too long f
some patients, as recovery may have affected swialip
function over time, thereby limiting the comparisain
VFSS and FEES. Finally, in one study by Langmoral.et
(1991), only male subjects were used, which is not

the agreement between VFSS and FEES was examined inrepresentative of the entire population.

terms of the proportion of patients who were fotmd
aspirate. FEES identified 3 patients whose aspimatias
not detected on the VFSS. Thus, the disagreement wa
found to be 14.3% (4/28). FEES was found to be eemo
sensitive measure in identifying aspiration (p &, $Sign
test).

In the retrospective study by Tabaee et al. (20D@),
agreement between VFSS and FEES was examined for
aspiration. When FEES was performed using various
consistencies, aspiration was found in 38 pati@#s8%),
and when VFSS was performed in 29 patients (53.1%).
was determined that only a “fair” level of intettes
agreement was found between the two diagnostis.tool

Overall, the combined results of these studies esigtat
VFESS and FEES are both fairly sensitive and speicifi
identifying aspiration; however, FEES identifie¢pmation
appropriately in certain cases where VFSS did not.

In the retrospective studies, patients were inau@ithey
underwent both VFSS and FEES. Random selection and
random allocation were not implemented. In the Eabet
al. (2000) study patients were included only ifyttvad
received both VFSS and FEES within a two-week pkrio
However, a time-line was not identified by Kayeakt
(1997), which is of some concern as recovery mayg ha
affected swallowing function over time, therebyiting

the comparison of the VFSS and the FEES examiration

Procedures

In all of the prospective studies, the VFSS and FEE
protocols were described in detail. However, ddfer
consistencies and volumes of food and liquid weetu
across the VFSS and FEES evaluations in the stbgties
Chih-Hsiu et al. (1997) and Perie et al. (1998} trese
variables were not described by Madden et al. (R00te
study conducted by Langmore et al. (1991) was i o
study to use the same food and liquid consisteratids



volumes in both examinations. Also, the order of
administration of the diagnostic tests was not iietd in
any way. There was no mention in any of theselestias
to whether the patients were given VFSS or FEES, fir
and whether randomization of the order of the
administration of the diagnostic tests was attechpteany
way.

Several issues mitigate definitive conclusions frgither
of the retrospective studies as patient charts wefiewed,
as videotapes of the studies were not availablalfor
patients. This poses some concern as informatichants
may have been incorrect or incomplete. In addition,
different speech-language pathologists were inublie
the diagnostic evaluations of swallowing in bothlase
studies, and as such, it is possible that theydiféetent
training and ability in identifying aspiration epies
appropriately. In both studies, the VFSS and FEES
protocols were described in detail, however, déferfood
and liquid consistencies and volumes were usechdhie
examinations.

M easurement Tools and Outcome M easur es

A conventional, appropriate operational definitfon
aspiration was provided in all of the prospectittel®es
with the exception of Madden et al. (2000). Theélatan
operational definition is of concern as aspiratiagy have
been defined differently by Madden et al. (2000gking
the results incomparable to those of the otheriesud
Examinations were scored by separate investigatbes
did not have knowledge of the results of the other
examinations (ie. blinding of raters) in the stgdie
conducted by Langmore et al. (1991) and Chih-Hsal.e
(1996), although inter-rater reliability was nopogted in
either of these research studies. In additione#zaminers’
training or familiarity with the rating scales wast
specified in any of the studies and it is not kndwerv
much experience they may have had at identifying
aspiration using either one of the diagnostic tools

In the retrospective studies, Tabaee et al. (2pBB)ided a
conventional, appropriate operational definition fo
aspiration; however, none was provided by Kayd.et a
(1997). Also, criteria for patient selection thrbuthart
review was not described in detail in either ofsthe
studies.

Statistical Analysis

In Langmore et al. (1991), Perie et al. (1998), Nadet
al. (2000), and Kaye et al. (1997) results of tieS8 were
compared with FEES in terms of sensitivity, spedifi
positive predictive value (PPV), and negative prtak
value (NPV) for the identification of aspiratiom |
addition, 95% confidence intervals (Cl) were pre@ddor
each measure. These measures are appropriatésfoyta
of data as the sensitivity identifies the propartad
patients who truly aspirate who were found to agpion
both tests, and the specificity identifies the mmijon of
patients who do not aspirate and who were not faand

aspirate on both tests. The positive predictiveieal
determines the probability of aspiration in genevaén a
patient is found to aspirate and the negative ptiei
value is the probability of a patient not aspirgtin
general when aspiration was not found on eithér Td®se
measures are all appropriate when comparing two
assessment measures of aspiration.

Chih-Hsiu et al. (1996) examined the degree of @gent
between VFSS and FEES in identifying aspiratiore Th
results were expressed in terms of percentageg mor
specifically, the percentage of individuals who evéyund
to aspirate during either one of the diagnostitsteat of
the total number of patients. This measurementtisdeal
as the sensitivity, specificity, PPV, NPV, and 95%
confidence intervals have not been examined.

The statistical analysis for the Tabaee et al. §280udy
was performed to determine the comparative agreemen
between the results of the VFSS and the FEES. 8ever
dysphagia (aspiration) was analyzed using an uriiesig
kappa and kappa with quadratic weighting as aofest
intertest agreement. This statistical analysipmapriate
in that it measures the interobserver variationvbet two
or more independent tests and is based on thedtiffe
between the degree of observed versus expected
agreement. Specifically related to the identificatof
aspiration for VFSS and FEES, a percentage was
calculated of the number of individuals out of tbel
sample who were found to aspirate on each of the
diagnostic tools. This analysis has been completed
appropriately for this type of data.

Summary Statement

The prospective within-subject design is not theld
standard” wherein both subjects and examiners are
blinded. However, this design does have some adgant
over the retrospective studies in that much morgrob
can be implemented in an attempt to avoid confaupndi
variables. Overall, it would have been more appebetif
a cohort of subjects with the same disorder oradisdad
been used, if the examinations were scored by agpar
blinded examiners in all cases, if an appropriate t
interval was provided between the administratioraxh
test and if the same food and liquid consistenaies
volumes were used throughout. These elements would
have provided more reliable and valid evidence.

Recommendations

It is difficult to have absolute confidence in tlesearch
findings due to concerns regarding subject desighbject
selection, outcome measures/measurement tools, and
statistical analysis. However, it appears that IEBS
and FEES have similar sensitivity and specifiaity i
identifying aspiration, however FEES was found to
identify aspiration appropriately in certain casdgere
VESS did not. As such, either diagnostic measunebea
used and it is likely that similar results will fiind in



terms of the patient’s swallowing ability. In suat,the Swallowing Disorders. Texas: Pro-Ed, 1998.

current time, research in this area supports theotiboth Madden C, Fenton J, Hughes J, Timon C.
VFSS and FEES in the assessment of aspirationtienps Comparison between videofluroscopy and milk-
who are at risk of developing aspiration pneumotiias swallow endoscopy in the assessment of
recommended that more research be conducted iardds swallowing functionClin. Otolaryngol 2000; 25:
In addition, researchers should attempt to incaeothe 504-506.
following when conducting studies in this area: Perie, S, Laccourreye L, Flahault A, Hazebroucq
1. Larger sample sizes. V, Chaussade S, St Guily JL. Role of
2. Same food and liquid consistencies and volumes videoendoscopy versus modified barium swallow
for both studies. in patients with dysphagifaryngoscope 2000;
3. Studies (VFSS and FEES) should be conducted 110: 563-574.
within the shortest possible time period (e.g., 24 Tabaee A, Johnson PE, Gartner CJ, Kalwerisky
hours). K, Desloge RB, Stewart M. Patient-
4. Cohort of patients with the same diagnoses (e.g., Controlled comparison of flexible endoscopic
stroke) should be included. evaluation of ewallowing with sensory testing
5. Experimenter blinding when possible. (FEEST) and videofluroscopiaryngoscope
6. Prospective studies rather than retrospective. 2006; 116: 821-825.
Wu CH, Hsiago TY, Chen JC, Chang YC, Lee
Conclusions SY. Evaluation of swallowing safety with
fiberoptic endoscope: comparison with
Aspiration can often lead to aspiration pneumowtaich videofluroscopic techniqué.aryngoscope 1997;
can be fatal in many cases. As such, the accurate 107: 396-401

assessment and identification of aspiration isréiedeAs
previously mentioned the two main diagnostic measof
aspiration are the FEES and the VFSS. Overallarekan
this area suggests that both of these measursgmasgive
and specific when identifying aspiration, howe\lEES
was found to be slightly more sensitive than VFH®@8re
research with larger sample sizes and more cointtekrms
of timing between studies, food and liquid voluraes
consistencies with a cohort of patients with thmea
diagnosis should be conducted in the future. lgieall
attempts should be made to use VFSS and FEES
simultaneously in order to determine which asseasme
tool is more effective at identifying aspiration.
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