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‘Ahstract. A new procedure lor assessing the phur«
yngeal stage of swallowing in patients with dyspha-
gia is described. Culled the [fberoptic endossopic
examipation of swallowing safety (FEESS), it is
being used to detest aspiration and (o determine
the safety of oral feeding in patients for whom
the traditional videofluoroscopic gvaluation may
be difficult or impossible to perform. Patents for
whom ttie FEESS proceédure is Indicated are identi-
fied and information obtainable via endescopy is
outlined.
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As disorders of the oral pharyngeal stages of swal-
lowing hive undergone increasing study, new tech-
niques for investigating dysphagia in these early
sluges of swallowing have proliferated. Specialists
now have a variety of weapons In their diagnostic
argenule, including manometrics, videofluoros-
capy, clinical bedside cvaluations, tlirasound, elec-
tromyography (EMG), and seintigraphy.

Typically, however, only videofluorescopy and
the clinical examination are performed in hospital
settings: In smller hospitals and in nussing homes,
frequently only the clinical evalustion is done due
1o a luck of the equipment necessary Lo perform
videoNuoroscopy, It is significant that Logemann
el al, [1] reported that 40% of patients who aspir-
ated were tot identified by clinical evalustion.
Clearly, he clinical exam alone producss inade
quate information on the pharyngeal siage of swal-
lowing.
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Even in hospitals that do use videefluoroscopic
technlques, patients and elrcumstances are regu-
larly encountered (hat preclude the use of video-
fuoroscopy to assess dysphagia. These include pa-
l{ents who cannot be moved from the intensive
gare unit (IGU), patients who ure unable to be
positioned adequately on the flucroscopy table;
patients who are unahle lo caoperate behaviorally

for the study, patients wito are very ill and unable

to tolerate the risk of aspirating even very small
guantities of food, and patients who need an imme-

diaté examination,

To provide information about the pharyngeal
stage of swallowing in these patients who canhot
be adequately sxamined with videofluproseopy. we
have developed a technique we call the fiberoptic
endoscopic examination of swallowing safely
(FEESS). Traditional fiberoptic endoscopic assess-
ment of the pharynx and Jarynx is an established,
gafe, and reliable provedure in otolaryngology [2).
With this technique, the larynx may be studied
without interfering with the function of the struc-
tures [3]. Recently, McFarlane and Lavorato [4].
have extended the use of this technology to. the
ared of speech pathology to assess dysphonia. In
our clinic, we have modified this standard otolar-
yngologic procedure Lo focus on the pharynigeal
stage of swallowing, Endoscopy provides a clar.
direct view of the hypopharynx and [arynk. Aspira-
lion, and/or evidence of aspiration, can be directly
observed, Required madifications to the Lradi-
lional procedure are minimal and do nol inteyiere
with normal swallowing fufiction.

Materigls

A variely of Nexible vndoscupss are availuble. We use an Olyitsn
pus ENF (Type P) flexible [iberoplic nm;slmwngnlat:rh%!-
yoope, 3.7 mm in dlameler. Tip deflection is accomplished with
a single, shumb-operated control, The (p muy be deflacted
00 degrees ypwards and 130 degrees down, allowing umple con
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wol for mansyuverability. An Olympus 1LK-3 cold fight supply
is wzenl for illumination.

Methods
Sincs posture s o significant ‘effeer an swallowing abilities,
pltlents are oxumined in poslises typicsl of those in wheh
thay normally dl. Ambwlatory patlamnts seeseated up tight. Bed-
buund patisnts e sxuniined 2t the bedside. The hesd of 1he:
bed iy rulsed 1o 45 degress of riore, Other udjustmenis ar mude
{iie., raising the fool of ihe bed, providing lateral supporl)lo
duplicels typicul culing postures, '

~ We have found (hat wsually ne anssthesin Is nvedod. for
1his procedurs, Sider o al. 3] noted & Feduttion in bolh Lhe
urge and the ability 1o swallow Following the application of
lidoesine im the phiarynx, In rar Coges, ancahesia i indiealed
due o putient discomlore Lo facilitate inlroduction of the endo-
foape, The nares may be angathitized wiih & corlen pad (hal
hag besn meisaned with ¢ lopital uneshatic und wring ut.

intraduction ¢f the Endoscope

The scope 15 pussed just {nferlor 1o the inferior thrbinale In
(ho inferior meatus, Wilh the soope i e rasopliaryns, (he
velophuryngeal porl con be viewed adequately (Fig. |. posk
fion 1), The patient s requesied to dry swallow to nllow estss.
‘mamt of velophuvyngeal competence curing swallowing,

The tip of the seope is then defiected dbwnward dnd (he
sempis 18 paszed inte the oropharynk {Fig 1, position 2). The
amount of salive in the bypopharynx iv noted us ¥ genin|
indioution of pharyngen consirictor competency, Cieneril ap-
pearince of ke phuryrund position of the apiglotlin ure rled,

Fioally, \he ‘sonpe: is pssed 10 @ peint postecior 1o the
epiglotiiz, where he Eoners! L;ppg nee ol the larymganl irbe:
tures ohn o clesrly visualize (Frar-“ I, potltion 3). The putient

i weked 1o dry swallow, 1o hold his or her brayth, o oough,

and to phonkiz. which permil sssessment of the udequacy of
vocul fold adduction. Rotation of the larynx or usymmetry
of 1he vogal folds i noted.

A4

Fig: 1, Properly positioned endsstope for
assessmyent of swallowing,

Intradiction of Food

Al this point we reach the core of the gracedure, In Whiak
muusured quantitics of fopd #nd [iquid are given ko the pil lienl
toswillow, Liauid boluses of § and 10 ml and pureed doluses
of 5 ml are usually presenied, Olher qusntilies und consiatencics
may also begiven, depending on the objectives of the particular
o4 m Bl the: parsnt's swatus, Al materidl s dyed with green
or bl food coloring foroonirast,

The aotusl dynamics of the swiillow are diffieult 1 asiess
with this progedure becauyy the tumuliueus apheaval of (he
larynx and pharynx lemporarily oblres uny view! Howaver,
aspiration befbrs the swallow, secondury 1o pramilure spillage
intes thehypophatynx, and aspicaiion afier the swallow, secand-
ary 1o pharyngeal residue, can be obzerved. Any wipiralion
{hat oeeurs during the swallow cun sially be identified fmme:
diately after the swallow by residue cemuining in the alrwiy.
Thio approntnis e quantiy-2nd.exact losation of even vory small
sponnls of muerial can be ewsily vinuillzed and documenied.
1ngenernl, we bave found that the omouny und exticy focutian
ol ngpivated material are easler 1o dogument endosapidilly
then flugroscopically. Palient response 10 penaiiition onaspiti-
tan i3'iilsa neled.

[I uspiration of significant penetration ceours: during ahe
PERSS procedure without resporse. from (he patignt (I
coughing or cledring the throw), the evaluation: is wsoally fwr-
inutod al LS poin with the knowledge thai the patient is
4 silent eplrator. On the other fand, I @ patient hus not naplr-
wed up (e Lhis point, bul hes ather risk' fuctors (e.g-. Sxeers.
phisrsingeal sesidue, minimel aleriness, promature spillige), the
cvulumtion contlnues (o determine his.or herswallowing safety
Patieits who demonstrute significunt pharpnzen] residise are
ebserved continously for 1=2min ifer theswiliow, I this ma-
terlal kpitls intd Ihe kryhgei) vonriclo, penatration undlor nspi-
wlion cion (hien be dosumtated.

Senslrivity Testing

Somelimty, of course, no peneiration oraspiration decurs dur-
Ing u swullowing study, However, because wo buve witnessed
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Table 1. Indiéhtiony for FEESS procedure

Chnswetamistiss of pallants
Facirig immediave digchurge
Ranulring dn immadiate deeision
WILth gevert coniraclires

Witk devere irthritls

Who wre pinitnally ulen

T intenidive ere unile

i vemtilators/risairdlors

Who are rostrained o
Whe arein exireme pain/disiron
Who nre:in nursing homes

Wiko seein hospitals withou! acces: to, Mlucroscopy

only & lmited nomber of swaltows, it euniol be asumed' (hat
the gaticnt will never asplrate; 1€ there s any indicavion that
the putient's swallowing status is imphired, we directly asges
penstlivity in the lryngsal reglon in order (o predist the pa-
lienl'e ubllity (o respond to uny potential aspiraliol. The tin
of the seope it dellecied 1o probe (he pharyngeal walls Ughily.
the [aryngoul surfsge of 1he epiglotlis, the aryepiglottic folds,
the arylenoids, andfr the votal tords 1o detarming sensitivity,
Although the tough bf the probe represents s much stronger
stiulud Lhsn Tood or lquld, pavanis who nra ingensitive Lo
{he prote cin be bssimed o be Insankilive 1o- fovd or liquid,
purtieatatly 6 the 1oueh of the scope is ol sensed at the level
of the voudl gords. This information aboutfeaneitivity Is invialu-
ablein identilying pitinnts who are potentially sfionl sspiraters,

Alternale Procedure
With patdents wiia are it high risk for paeumsonia, wheoeur-

renily haye protmonis, ér who are gurreally very illy we modify’

ihe procodurs oullined whove OF purkicilar congern we pa-
et with # Jang history of chronit obslmictlve pulnonury
disease (COPD) whe hive ¢ompromised pulmoniry slatbs,
Witl thesa patlanis, | . IE 4l
give only o very tmall amount of water (1 ml) with bl or

roon food dysaddad, This liquid mises with the patiant's sekiva
und provides un caslly visualizod medium. The padent i thion

asked 1o swiillow for il o oe she is not aler, the examiner
stmply wiits) upd hizor her abilivy 1oswullow saliva is sssessed,
I pl;n’m:alinﬂ of sutivl inve the laryngeal ventricle on aspiration
of mitlivik below the level of Le vocsl cords iy observed without

rospomse by the patiént, (he imrodustion of food is postponed

patil the patient's medicul stutiis Improves, 1N na dspiration
oceurs on the salivi est, we avsess senstUvity, und iit Is inisot,

may decide 1o inlroduge food ot liquid, if oral feeding is &

possibillty for the paant, _

The FEESS procedure muy b contraindicutzd for sume
mikicnis who wregxtremely ugltaled. On rure deeisions, we have
hael putienss whe did not tolerute tie introdustion of the endo-
seone. However, in more (han 50 examinations, we have on
eountered nv other patients who vould nol o pramined with
(his procedire, Putionis who sre mast suliible for the FEHSS
procptiiris re delyitod in Tuble 1.

Ditcussion

The FEESS procedure provides detailed informa-
tion ahout the anatomy and physiclogy of the
pharyngeal stige of swallowing. It is possible 1o

forgo the |ntsodustion of lood and
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see whether a patient aspirates oral/pharyngeal se-
cretions, Fopd, or liquid whén he or she swallows.
All of this information is obtainable without re-
zard 1o the patienl’s mental statua [6], ability to
agsume and hold a certain position, or ability 1o
delay the swallow until cued, 48 i necestary with
video Muoroscopy; New chairs have recently been
introduced that solve mdny of the posldoning
problems of videofluoroscopy, but these ars not
yet widely available. FEESS does not require the
extensive effort and expense necessury for use of
a radiographic sulte wath & radiologist, 4 techno-
logist, and ong or mozre speych pathologists: It can
be repeated as often =s desired without radiation
hazard to the patient, In the videoMuoroscopy
study, the patient must be given food or liquid
1o determine whather he or she ¢an swallow salely.
This i3 not necessary during the FEESS evaluation,
sine aspiration can be detested merely by obssrv-
ing the patient's capacity to swallow saliva.

While the videofluoroseopic evaluation is the
most thorough dipgnostic tool avaitable today, it
is limited in its applicabllity Lo some patignts and
i5 unavajlable to others. In addition, some impar-
tant data are nat obtdined through videofluorgs-

copy but -are available with the fiberendoscopic

procedure. Radiographic studies may reveal little
about voeal fold movement or the physical appear-
ance of the pharyngeal and laryngeal structures,
wihiereas this is revedled by the FEESS, Sensitlvity
of the critical reglon involved In alrway protection
is revealed radiographically only il the patlent has
penetration oraspiration on the few swillows acty-
ally studied. This informdtion is crucial for some
borderline patients, Jn the FEESS procedure, we
directly assess sensitivity in thage patienis who
have questionable airway protection.

Since developing this prooédure in 1986, we
have compared sight subjects both endoscopically
and videofluoroscapically. We found that those
patignts seen to aspirate during the swallow on
fluoroscopy wese also documented endascopically
beciause (Hey usually Jeft behind evidence of that
aspiration in the laryngeal ventricle or \rathea.
Also, aspiration was not usually restricted only fo
the momen of swallowing; bul also aceurred before
andfor after the swallow. These Iater eventy, of
ocourse, are witnessed endoscopically as well as flu-
oroscopleally: 1n all cases, the major Nndings and
recommendations were Identical for both evalua-
tions, Currently a more formal sludy is being con-
ducted 1o deteemine the intertest reliability for 4
sizable population. _

The modified endoscopic evaluation is not in-
tended Lo be 4 replacement for the videoflugro:
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seopic study in the complete evaluation of swallow-
ing. The latter study provides more detailed infor-
mation about all sragss of swallowing and can pro-
vide information useful for both differential diag-
nogis and treatment planning (1], 1t also reveals
‘the pattern of dysphagia in an casily recordable
formar. The fiberoptic endoscopic examination fo-
cuses only on the pharyngeal stage of swallowing
and does nol reveal the complex interaciion be-
iween various structures that is available from
videoNuoroseopy. However, the FEESS is a very
reliable instrument For identilying aspiration or the
potential for aspiration in patients who have oro-
pharyngeal-stage dysphagia. It is an excellent ad-
junct to videofluoroscopy and is the method of
chioice for many patients when prompt, reliable
inforinalion s nesded to answer the critical ques-
tion, *' Can my patient swallow with safety?”
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