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of nutritional intake based on the body composition.
Mid-arm circumference and TSF are indicative of mus-
cle protein mass and adipose reserve.** Grading our
subjects on the basis of the definition of the JARD 2001,
over 70% of the independent elderly were estimated to
be malnourished using either the AC or TSE

Our observations suggest that the frail elderly with an
ability to move should be given vigorous nutritional
support. In spite of the obvious difference in the activity
level, indeed, protein and lipid intake per body weight
did not differ in relation to severity of mobility deficits.
However, nursing home residents in our study had a
relatively adequate nutritional intake based on the
RDA, though the intake was not closely monitored in
the month before the physical measurements. Frail eld-
erly with an ability to move with or without a wheel-
chair may show insufficient food intake on the basis of
the RDA in order to maintain and/or improve their
physical function. There is a similar suggestion that the
RDA for protein may not be adequate to completely
meer the metabolic and physiological needs of virtually
all older people, since even the elderly who achieved the
recommended protein intake displayed a loss of skeletal
muscle.?

Despite the fact that the criteria in the JARD 2001
underestimated malnourishment in subjects with severe
physical frailty, the serum albumin cut-off point
{< 3.5 g/dL) served to detect malnutrition in 58.7%,
including eight subjects with hypoalbuminemia
(< 3.0 g/dL), of the bedridden elderly. Our finding sug-
gests that serum albumin might be a more sensitive
parameter than anthropometric measurements for
nutritional assessment of the very frail elderly, such as
those who are bedridden. Albumin, as well as AC, has
been acknowledged as a good indicator of long-term
protein deficiency, because its serum concentration
could reflect changes in visceral protein status and cur-
rent ability to synthesize proteins.? Numerous reports
have indicated that a low serurn albumin concentration
could most significantly predict mortality in an elderly
population.®* However, we were unable to clearly
detect any protein intake deficiency among the frail eld-
erly able to ambulate in the present study using the
serum albumin level of 3.5 g/dL as the cut-off point.
The criteria may be insufficient to screen ambulatory
elderly with a risk of malnutrition. From comparison of
the JARD 2001 with other indicators, the present results
imply that the choice of indicators and the criteria for
nutritional assessment should be decided according to
the severity of physical frailty among subjects,

In conclusion, this study confirms the significant
relation berween poor nutritional indicators and the
severity of mobility deficits among elderly residents of
Japanese nursing homes. Although we detected a rela-
tively large number of malnourished residents, the
prevalence of malnutrition varied widely (24.8-66.4%)
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according to the parameters and the criteria. There was
also considerable divergence in the ability of parameters
to detect malnutrition in relation to the severity of
mobility deficits. The present results suggest that the
cut-off point of anthropometric parameters based on
the JARD 2001 should be adopted for the elderly with at
least an ability to move about by wheelchair. Moreover,
we propose the necessity to reconsider appropriate
anthropometric reference standards for very frail elderly
persons, especially the bedridden. On the other hand,
serum albumin might be 2 more sensitive parameter
than anthropometric measurements for nutriticnal
assessment of such people. Further research is required
in order to establish an optimal method for nutritional
assessment of the frail elderly, especially requiring the
sensitivity and specificity of nutritional parameters in
intervention trials.
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VIDEOFLUOROGRAPHIC OBSERVATIONS ON
SWALLOWING IN PATIENTS WITH DYSPHAGIA
DUE TO NEURODEGENERATIVE DISEASES

MASAHIRO NAGAYA!. TERUHIKO KACHE. TAKAKO YAMADA® and YASUNQRI Sumr
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Chubn National Hoxpiral

ABSTRACT

We examined three intervention methods for their efficacy in preventing aspiration in 23 patients with
Parkinson™ disease (PD) and 23 paticnts with degenerative cerebellar anaxia (CA) On videoflusroscopic
examination. 13 patients with PD (52%) and 7 patients with CA (3045} showed aspiration. [n all P pa-
tients and § paticats with CA. no aspiration was ohserved after changing the food form, With the chin down
pusture and supraglotic swillow techniques. no aspiration was observed in only | P} patient. Amang 7 pa-
tients with CA. the chin down posture and supraglottic swatlow technigues resulted in the disuppearance of
aspiration in 4 paticnts. This indicates that changing the food form (ex. jelly) was effective in preventing as-
piration in both P> und CA patients with a history of aspiration. In addition, the chin dowa posture and
suprag loltic swaliow techniques were effective in preventing aspiration in CA patients with good sitling-
position balance and cervical comrol,

Key Words: Parkinson™s discase. degenrerative cerehellar alaxia. dysphugia, videolTuorography, swallowing
training ‘

INTRODUCTION

In patients with degenerative cerebellar ataxia (CA) and Parkinson’s discase (PD). dysphagia
with aspiration often occurs, causing aspiration pneumonia in some paticnts, For prevention. it is
imporant to clarify the pathogenesis of dysphagia. Rehabilitation techniques such as the chin down
posture. the suprag lottic swallow, and the usc of jelly are expected to be effective for patients with
a history of aspiration. In the supraglottic swallow technique'=", patients voluntarily protect their
airway by holding their breath while swallowing, and then exhaling after swallowing. Bushmann
reported the supraglottic swallow was successful in eliminating aspiration in 2 ol 3 PD patients
with aspirstion™. The chin down posture technique protects the airway by flexion of the neck
when swallowing., No studies have examined the effect of therapeutic procedures in preventing
aspiration in CA patients. Therefore. it is unclear whether these three interventions may prevent
aspiration in patients with neurodegenerative discase, In the present study, we investiguted the char-
acteristics of dysphagia using videoflucroscopic examination (VF examination™) in paticnts with
CA or PD, and examined the effects of the chin down posture. the supraglottic swallow. and the
use of jelly as aspiration prevention methods in patients with a history of aspiration.
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Chubu National Hospilal, 36-3 Gengo, Marioka-cho, Obu 474-8511, fapan,
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SUBJECTS

Twenty five patients (12 men, 13 women) with PD and 23 patients with CA (9 men, 14
women) who had dysphagia were studied. All subjects were relerred 1o the department of
rehabilitation for dysphagia evaluation. The PD patients ranged in age from 52 to 86 years
{meantSD: 70.229.1 years). Their illness duration ranged from 5 to 33 years {meantSD:
10.4£7.0 years). According to the Hochn and Yahr disability scale™, 12 patients were at stage 3;
4 were at stage 4 and 9 were at stage 3. Patients with severe dementia, depression. or other
disorders interfering with swallowing or pulmonary function were excluded. All patients had the
communicative and cognitive functions necessary to perform the chin down posture and supra-
glottic swallow techniques. The CA patients ranged in age from 29 to 69 years (meanSD:
56.7£13.3 years). The disease duration ranged from 1 to 22 years (meantSD: 6.7+4.7 yeurs),
The types of CA included 9 patients with multiple system atrophy (MSA). 3 patients with
Machado-Joseph disease (MID), | patients with sporadic spinocerebellar ataxia (SCA2), 2 pa-
tients with hereditary spinocerebellar ataxia (hereditary SCA) (not yot confirmed in molecular
geneties), 5 patients with hereditary corticul cerebellar atrophy (hereditary CCA), and 3 patients
with sporadic CCA. Informed consent was obuined from all subjects.

METHODS

To assess swallowing lunction, a modified bariuin swallow study® was performed using
lepamidol {equivalent 10 300 mg of organic lodine per ml) which was diluted 2 ~ fold with
sugar water or mixed with jelly. In PD patients, all examinations were performed 90-120 min
afier the Nirst afiernoon dose of levodopa. The subjects were instructed to hold the conirast
medium placed in the mouth until the command to swallow was given. then to swallow natu-
rally in a vertical silting position. After instructions were given, 5, 7, or 10 ml of the contrast
medium were placed in the subject’s mouth using a cup, and jelly containing the contrast me-
divm was placed in the mouth with a teaspoon. Imaging during the fluorography was recorded
on a videotape running at 30 frames/sec, using a videcocassette recorder (Toshiba, AE520)
coupled to a counter-timer that placed timing information on each video field™ Just before the
command to swallow, the fluoroscope was activated. The command to swallow was immediately
given and the subject swallowed the contrast medium. The subject performed 2 swallows of
both the liguid and the jelly containing the contrast medium. The videotapes were analyzed
frame-by-franw in slow motion to identify abnormalities in swallowing. Abnormal findings in
the oral and pharyngeal phases were recorded as residue of the contrast medium in the antenor
and lateral sulci. uncontrofled bolus or premature swallow, piecemeal deglutition, vallecular resi-
due of the contrast medium. residue of the contrast mediom in the pyriform sinuses. and the
presence or absence of aspiration. Residue of the contrast medium in the amerior and lateral
sulei was defined as the comirast medium falling and lodging in the anterior and lateral sulci
after swallowing®. Uncontrolled bolus or premature swallow was defined as a premature loss of
liquid or jelly into the pharynx*. Piecemeal deglutition was defined ax two, three, or more re-
peat swallows 10 empty the oral cavity because the subject swallowed only one picce of the
bolus at a time*. Residue of the contrast medium in the pyriform sinuses was defined as any
stasis or residue of the contrast medium lodging in the pyrifarm sinuses afier swallowing®,
Aspiration was delined as enry of the contrast medivm into the airway helow the vocal lolds™,
When aspiration was observed by VI® examinaton, the chin down posture and supraglotiic swal-
low techiiques were performed 10 examine whether aspiration disappeared. To test the inerrater
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reliability of the abnormal findings, each recording during the fluorography was cvaluated by
two independent readers, one of whom was blind to the patient’s diagnosis and age. For

intermater reliability, we used the kappa statistic for comparison of nominal data™,

RESULTS

Twenty one patients with PD showed abnormalities in the oral phase of swallowing. Findings
included residue of the contrast medium in the anterior and lateral sulei in 5 patients, uncon-
trolled bolus or premature swallow in 16 patients, and piecemeal deglutition o the pharynx in
20 patients (Table 1), In the pharyngeal phase, 20 patients showed abnormalities. Findings in-
cluded vallecular residue of the comrust medium in 17 patients, residue of the contrast medium
in the pyriform sinuses in 13 parients. and aspiration in 13 patients, In the 13 patients with
aspiration. no aspiration was observed when they swallowed jelly. Only 6 of these 13 patients
were uble to perform the chin down posture and supraglottic swallow techniques. No aspiration
was observed while swallowing liguid in only 1 paticnt.

Thinteen patients with CA showed abnormalities in the orul phase. Findings included residval
contrast medium in the anterior and lateral sulei in 2 patients. uncontrelled bolus or premature
swallow in 9 patienis. and piceemeal deglutition 10 the pharynx in 9 paticnts (Table 2). LEleven
patients showed abnormalities in the pharyngeal phase. which included valtecular residue of the
contrast mediom in § patients, residue of the contrast medium in the pyritorm sinuses in 5 pa-
tients, and aspiration in 7 patients. The seven pationts were instructed to swallow jelly. In 5 of
7 patignts, no aspiration was observed. Six of 7 patients were able to perform the chin down
posture and supraglottic swaliow 1echniques, and aspiration disappeired in 4 of the patiems.

Interrater reliability was assessed for 48 dillerent observations of the videofluorography (table
3). For the ¢ight varizbles, the kappa agreement coeflicient revealed high interrater reliability in
ussessing the videofluorography. :

DISCUSSION

Among neurodegenerative diseases, PD and CA ofien cause dysphagia with aspiration, In the
present study, we evaluated dysphagia in patients with PD or CA by VF examination. and ex-
amincd whether aspiration disappeared when the patients swallowed jelly conmtaining the contrast
medium, or when rehabilitation techniques such as the chin down posture and supraglotiic swal-
low were perfonmed.

In the present study, a varicty of swullowing abnormalities in the oral and pharyngeal phuse
were observed in PD or CA patients with dysphagia. Veis® reported that 38 patients with cere-
brovascular accident exhibited o variety of physiologic disturbances in VIF examination. A de-
Inyed swallowing reflex was the most [requemt disorder, and reduced pharyngeal peristalsis was
the next frequent disorder. followed by reduced tongue control. But our VF examinmions and
subsequent observations performed on patiems with PD or CA. The incidence of
videofluorographic abnormal findings in PD pitients was larger than that in CA patients. As for
activities of daily living (ADL). the mean value of Banhel Index in PD puticnts wis lower than
that in CA paticmis. In the present study, physical function in PD paticats was more impaired
than that in CA, Therefore, the incidence of VF abnormal findings in PD patients was ereater.

Severul swudies have reported the etfects of head and neck positions on swallowing. Posiures
that compensate for swallowing include the chin down posture. head back posture. head tilt
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Table 3 Imerrator eeliability of videolluorograpbic (indings

Abnormal findings L 1]
Residue in the anterior and baterad splci 0.85
Oral phase Uncontrolled bolus/prematore swallow 0,743
Piecemeal deglutition 0.769
Vallecutar residue afler swallow _ 0E3I
Pharvngeal phase  Residue in pyriform sinuses 0.871
Aspiration 0.915

{ay: Values represent kappa agreement coefficients

posture, and heud rotation''®, The chin down posture is an effective airway protective position
in patients who exhibit a delayed initiation of pharyngeal swallow. Ekberg described that flexion
of the head enhanced closure of the laryngeal vestibule while swallowing, probably by altering
the volume and shape of the laryngeal vestibule!”. Logemann reported that the incidence of
aspiration decreased by tilting the neck in patients with dysphagia related o cercbrovascular
disorders'>'™, Patients with reductions in lengue clevation or laweralization during
videolluorography are instructed to tilt the head backward"™. Patients with delayed or absent
reflexcs are instructed 1o tilt the head forward™. Patients with pharyngeal hemiparesis are in-
structed 1o tilt toward the stronger side and wm toward the weaker side™.

In our PD patients, the cervical muscles were rigid. The chin down posture and supraglottic
swallow technigues could be performed well in only a few patients, The preventive cffects ol
these methods on aspiration were low. PD patients with stage 3 severity were unable 10 per-
form ncither the chin down posture nor supraglontic swallow technique well. However. When
jelly was used, aspiration ceascd in all patients. Since jelly was effective in preventing aspira-
tion. changing the food form cun be considered a possible method for preventing aspiration in
PD paticnis. In the CA patients. changing the food form (ex. jelly) also resulied in the disap-
pearance of aspiration in all bul two patients. In subsequent tesis on 2 sporadic CCA patients
and 2 patients with MSA or hereditary CCA with aspiration, the chin down posture and supra-
alottic swallow techniques resulied in the disappearance of aspiration, suggesting these methods
were elfective. As for the two pitients who did pot respond o the change 1o jelly, one was a
MSA patient who was bed-ridden. and the oral phase of feeding was severely impaired. The
other was a paticnt with hereditary CCA whose ADL were partially dependent, and the pharyn.
ceal phase of feeding was severely impaired. A large guantity of residue in the pyriform
sinuses and a delayed pharvogeal swallow were observed. These patients suffered from end-
stage progressive disease. But the observations by VF cxamination on these two patients were
not characieristic in comparison with those of ather patients, If sitting-position balance and cer-
vical control are good. the chin down posture und supraglottic swallow techniques for swallow-
ing training are comsidered effective. Changing the food form can also be considered a possible
method for preventing aspiration in CA patients,

The presem study makes recommendations regarding aspiration prevention methods in
patients with PD or CA based on the results of VF examination. Dysphagia us a consequence
of PD or CA is variable and generally reflects nuances in individual cases. Even il the severily
of dvsphagia differs, indirect therapy such as oral care, repetitive dry swallow, dry cough. and
exercises to stabilize the neck is recommended for all patients. B aspiration is observed on VF
cxamination, postural technique. supraglonic swallow. or changing the foud form to jelly or a
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thickened liquid bolus are recommended. 11 these rechnigues are unsuccessful, other trials or
compensatory strategies are recommended. I a patient js aspirating even small amounts of food.
cannot cough well, or cxhibits serious aspiration and suffers from pulmonary disorders with
swallowing problems that worsen over the course of the discase. and the aspiration is not
stopped by swallowing rchabilittion, non-oral leeding techniques are recommended.

CONCLUSION

In patients with neurodegenerative diseases. we examined aspiration prevention methods in
paticnts with PD or CA. As a result, changing the lood form (ex. jelly) was considered a pos-
sible method for preventing aspiration in both PIY and CA patients with aspiration. 1a addition.
the chin down posture and supraglottic swallow icchniques were effective in preventing aspira-
tion in CA paticnts in whom sitting-position balance and cervical control were good. However.
these methods were not effective in PD paticnts.
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