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DYSPHAGIA IN PATIENTS WITH THE POST-POLIO SYNDROME

BarBara C. Sonigs, Pu.D.,

Abstract Background and Methods. Dysphagia may
develop in some patients many years after an attack of
acute paralytic poliomyelitis. To identify ciinical or subclini-
cal signs of oropharyngeal dysfunction, we examined 32
patients (mean age, 48.9 years) with the post-polio syn-
drome (defined by new weakness in the limbs). Of the 32
patients, 14 had symptoms of new swallowing difficulties,
and 18 were asymptomatic in this respect; 12 had a history
of bulbar involvement during acute poliomyelitis. Swailow-
ing function was assessed objectively by ultrasonography,
videofluoroscopy, and an oral motor index score for 10
components of oral function.

Resuilts. All but 1 of the 32 patients, regardless of
whether they had new symptoms or previous bulbar in-
volvement, had some abnormality on detailed testing of
oropharyngeal function; only 2 patients had any signs of
aspiration. The mean oral motor index score (a quantita-
tive measure of oral sensorimotor function) in the patients

HE post-polio syndrome consists of a var.ety of
musculoskeletal symptoms with muscular atro-
phv that create new difficulties with activities of dailyv
living 25 to 30 vears after the original attack of acute
paralytic poliomyelitis.'! Post-poliomvelitis muscu-
lar artrophy is characterized by slowly progressive
weakness in muscies previously affected or. less often.
in muscles seeminglv spared during the original ill-
ness.' ™
Although attenton has focused primarilv on new
weakness affecting the limbs. symptoms involving the
muscles of the oropharvnx /i.e.. the bulbar muscles)
have been increasingly recognized in isolated case re-
ports.'? This complication is not unexpected bLecause
in acute paralviic poliomyelitis there is widespread
infection of the motor neurons not only in the spin-1
cord but also in the brain-stem nuclei.'>*
due to the involvement ol the ')u‘bar neurons have in
fact been recorded in at least 15 percent of patients
with acute paraiytc poliomvelits.”'* When posr-
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was higher than that in age-matched normal subjects
(P<0.001). Videofluoroscopy showed abnormalities of
varying severity, including unilateral bolus transport
through the pharynx, pooling in the valleculae or pyriform
sinuses, delayed pharyngeal constriction, and impaired
tongue movements. On ultrasonography, the mean (=SD)
duration of wet swallows was significantly longer in the
symptomatic patients than in the asymptomatic patients
(2.67+0.70 vs. 1.65=0.42 seconds). The four patients
who were reexamined two years later had objective signs
of worsening oropharyngeal function and corresponding
new symptoms.

Conclusions. In patients with the post-polio syndrome,
the buibar muscles often have clinical or subclinical signs
of dysfunction. These abnormalities suggest that in buibar
neurons there is a slowly progressive deterioration similar
to that in the muscles of the limbs. (N Engl J Med 1991;
324:1162-7.) '

detected by electromvography and muscle biopsy."
Because the bulbar muscles cannot be evaluated with
these techniques, their status remains unknown until
the patieri: suddenly becomes aware of sometimes life-
threatening dwsphama or chokineg.

In this studv we examined the oropharvngeal and
esophagea! musculature of 32 patients with post-
pohom\ eliris muscular atrophy. Fourteen of these pa-
rients had new symptoms of swallowing difficultiss,
and the other 18 were asvmptomatic. Our goal was to
idenufy neuronal bulbar dysfunction similar to the
dvstunction that occurs in the limbs of patients who
aave had polio."™® Our observations should have prac-
tical implications for the prevention of choking or as-
piration 'n patients with post-poiiomvelitis muscular
crophv.
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was assessed by follow-up examinations of four patients after a
mean of two vears. The findings in the patients yho had had polio
were compared with those in 12 normal, healthy subjects matched
for age (mean age, 33.3 vears; range, 37 0 71).

All 72 patients had a neurologic examination and were then inter-
viewed to determine whether they were aware of any changes in
speaking, swallowing, or oral sensorimotor ability that were assocl-
ated with the onset of post-poliomyelitis muscular atrophy. The 32
study patients completed a checklist of potential problems and
svmptoms associated with dysphagia.'” The checklist consisted of
18 items designed to identify problems associated with dysphagia
that occurred during a typical meal, including difficulty swallowing,
the need to avoid certain foods, food catching in the throat, the
feeling of having a lump in the throat, and coughing or choking
before, during, or after swallowing.

Oral sensorimotor examination of cranial-nerve function was
performed as described previously.'*** Oral motor function was
assessed for 10 measures of oral sensorimotor activity (oral struc-
ture; symmetry; volitional and reflexive movement of the tongue,
lips. jaw. and palate: strength of the rongue and lips: swallowing
ability; voice quality; oral sensation; fluency; speech articulation:
and oral diadochokinesia!. The oral motor function of each patient
was rated on each of the 10 measures as | (normal), 2 (mild denicit),
3 (moderate deficit}, or + (severe deficit), and a mean oral motor
index was calculated. This rating system, which is objective and
reproducible, is based on earlier studies.'®!” For example. a mild-to-
moderate score of 2.5 for the strength of the tongue and lips sug-
gests that the strength or motion of either the tongue or rhe lips is
impaired sutficiently to affect speech or swallowing, whereas a mod-
crate-to-severe rating ot 3.5 suggests that both strength and motion
of the tongue and lips are sutficiently diminished to impair speech
and swallowing.

Ultrasonography

The real-time ultrasound assessment of swallowing involves sub-
mental placement of a 3-mHz ultrasound transducer to visualize
the activity of the tongue. the hvoid bone, and a bolus of water.”"**
The motion of the hvoid bone as it moves superiorly and anteriorly
toward the mandible indicates the start of the cropharyngeal phase
of swallowing. The subsequent descent of the hyoid bone o its
original resting position as the Holus enters the esophagus at the
moment of the swailow is an opjective index of the end of the
sropharvngeal phase of swallowing. The duration of the oropha-
rvngeal phase was therefore determined ro be the time from the
initial motion ot the hvoid to it
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used to compare the differences in the mean durations of the dry
and wet swallows between symptomatic and asymptomatic patients
and between all patients and normal controls. For all analyses a
P value of 0.05 or less was considered to indicate statistical signifi-
cance.

REsuLTs

Frequency of New Dysphagia and Relation to the Original
Bulbar Disease

Of the 72 patients evaluated for the post-polio syn-
drome, 24 (33 percent) had involvement of the bulbar
muscles during the original paralytic illness. Twenty-
four (33 percent) also reported new swallowing diffi-
culties: 18 of these symptomatic patients (75 percent)
had previous involvement of the bulbar musculature,
and 6 (25 percent) had nonbulbar (spinal) paralytic
disease during the initial illness. The frequency of
these symptoms in relation to previous bulbar involve-
ment was similar in the group of 32 patients selected
at random for detailed studies from our cohort of
72 patients. New swallowing difficulties were reported
by 14 of the 32 patients (44 percent); 12 (38 percent)
had involvement of the bulbar muscles during the
original disease. New swallowing difficulties were
noted by 9 of the 12 patients (73 percent) with pre-
vious bualbar involvement and by 3 of the 20 patients
(25 percent) with nonbulbar 'spinal) paralytic polio-
myelitis.

Although some patients in the asvmptomatic group
were aware of a feeling of discomfort after meals due
t0 a hiatal hernia or peptic ulcer or had ill-fitting den-
tures and difficulty chewing, none indicated on the
~hecklist anv awareness of difficulty with the ral
or pharyngeal phase of swallowing. In contrast. all
patients in the symptomatc group reported a variety
of symptoms of oral and oropharyngeal dysphagia.
There was a significant difference (P<<0.001) betweer
the two groups in the percentage of items checked.
The asvmpromatic group checked 0 o 19 percent of
‘he 16 items, and the symptomatic group checked 20
to 61 percent of the items.

QOral Motor Examination

Although some patients were symptomatic and
some were not., we found signs of mild-tc-moderate
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Table 1. Mean Oral Motor Index Scores in Patients »\;ith the Post-
Polio Syndrome.*

OrAL MOTOR FUuNCTION ORAL MOTOR INDEX SCORE

SYMPTOMATIC
PATIENTS

ASYMPTOMATIC

PATIENTS CONTROLS
(N =13) (N = 18) (N =12)
Oral structure 1.36=0.63 1.25+0.59 1
Symmetry 1.80+0.69 1.60%0.77 1T
Volitional and reflexive movement 2.30=0.61 1.78%0.67 1z
of tongue, lips, jaws, tongue
Tongue and lip strength 2.50%0.44 1.67£0.77 13
Oral sensation 1.3220.72 1.08=0.06 1
Swallowing ability 2.82+0.42 2.31%0.548 1%
Fluency L1320.02 1.13%0.03 1
Voice quality 2.11%0.74 1.64+0.61 19
Speech articulation [.1E%0.32 1.14=0.36 l
Oral diadochokinesia 1.82=0.87 1.25%+0.39 19

“Plus—minus vaiues are mean =SD scores for |0 measures of oral sensorimotor acuvity. A
score of | indicates normal oral motor function: 2. a mild deficit: 3. a moderate deficit: and 4, a
severe deficit.

7P<0.09 for the comparison with vaiues for both sympromatic and asymptomatic patients.
£P<C0.0001 for the comparison with vajues for both symptomatic and asymptomatic patients.
§P<0.00! for the comparison with values for sympromatic patients.

P = 0.001 for the comparison with values for both:symptomatic and asymptomatic pa-
tients.

with a score of 1.33
with nonbulbar (sp

Ultrasonography

There were significant differences 1P<<0.03) in the
duration of the wet swallow between symptomatic
and asymptomartic patients and between svmptomatic
patients and controls (Table 2). The mean (*SD)
tinle required to swallow hree 10-mi boluses of water
was 2.67=0.70 seconds .or the symptomatic group,
[.65=0.42 seconds for the asvmptomatic group, and
1.67£0.88 seconds for the controls (P<<0.03). Al
though the duration of drv swallows was not signifi-
cantly different in the three grot
tients required racre tims= to
than the normal subiects.
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(Table 3). The most common sign of dysfunction in
both groups was impaired tongue activity: the patients
required a disproportionate number of tongue-pump-
ing gestures to initiate a swallow. This occurred in 64
percent of the symptomatic patients and 55 percent of
the asymptomatic patients. Uncontrolled bolus flow -
into the pharynx due to impaired tongue movements
was noted In 50 percent of the symptomatic and 17
percent of the asymptomatic patients. Unilateral
transport of the bolus through the pharynx was the
second most common sign in the symptomatic group,
occurring in 57 percent of the patients (Fig. 1A); this
sign was also seen in 22 percent of the asymptomatic
group. Delaved esophageal motility was noted in 57
percent of the symptomatic patients and 39 percent of
the asymptomatic patients. Pooling in the valleculae
and pyriform sinuses was common in both groups of

Table 3. Signs of Oropharyngeal Dysphagia in Pa-
tients with the Post-Rolio Syndrome.

SYMPTOMATIC ASYMPTOMATIC
PATIENTS PATIENTS
SIGNS OF DYSPHAGIA Moo= 14) iN = 13)
no. (%)

Tongue pumping and 9 (64) 10 (33)
to>ngué geétures

Unilateral bolus transport 8 (57) 4(22)
through pharynx

Delayed esophageal 3 (57 7 (39
motility .

Uncontrolled bolus flow 7 (50) 3017
into pharynx

Pooling in vallecuiae 6 (43) (39)

Pooling in pyriform 5 (43} (44)
sinuses

Delayed initiation of 6 (43) 4(22)
5‘w:allcwmg reflex

Delayed pharyngeal 5 (36) 3(28)
constriction

[mpaired tongue activity 4 (28 (5)

Difficuity swailowing 4(28) (1
liquids

Esophageal reflux 428) 5{33)

Dvertlow into laryngea 2014 ) (D)
vestibule without aspi-
ration )

Pooling in cricopharyn- 2{1d 241
zeal area

Masal retlux BEREY)

Trace aspiration after 1 (%) 1 (5)

swallowing
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Figure 1. Videofluorogram of the Oropharynx of a 37-Year-Old Symptomatic Man.
in Panel A, the anteroposterior view, there is poor bolus control, with pooling in the right pyriform sinus (left arrow) and unilateral transport
of the barium bolus through the pharx (right arrow). in Panel B, the lateral view, there is uncontrolled bolus flow, pooling in the
vallecuiae (left arrow), and coating o. the pharyngeal walls after the barium swallcw (rignt arrow). The valleculae are locatzd in the
hypopharynx at the base of the tongue a222ve the epiglottis; the pyriform sinuses are iocated in the iaryngopharynx at the level of the faise
vocal folds. Both are cul-de-sacs that protect the bolus from overflowing into the laryngeal vestibule.

cent of the symptomatic patients and 22 percent of the
asymptomatic patients and delaved pharyngeal con-
striction in 36 percent and 28 percent, respectively.
Twenty-eight percent of the symptomatic patients
and 11 percent of the asvmptomatic patients had
difficulty swallowing liqaids. Pooling in the cricopha-
ryngeal area was noted in [4 percent of the symprto-
matic patients and !l percent ¢t the asymptomatic pa-
tients. Nasal refl ' '
group, and t ton aft; swallowing occurred
in one patient roup. Four of the symptomartc
patients (28 percent) and six of the asvmptomatic
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progression of the objective measures of dysphagia.
Patient 4. who was initially symptomatic and had
signs of reduced epiglottal descent without aspiration
(Fig. 3), reported increased difficulty swallowing,
which was confirmed by worsening of the oropharyn-
geal signs and the development of aspiration two years
later.

DiscussioN

Objective analysis of oropharyngeal signs in pa-
tients with the post-polio syndrome, whether sympto-
matic or asymptomatic, revealed frequent abnormali-
ties of swallowing. Symptomatic and asymptomatic
patients had similar findings on the oral motor exami-
nation that were unrelated to a history of bulbar in-
volvement during the original illness. The patterns of
dysphagia on ultrasonography and videofluoroscopy
were similar in the symptomatic and asymptomatic
patients, but not surprisingly, the latter were not as
severely affected. Follow-up of four patients two years
later showed objective signs of worsening that corre-
sponded to new clinical symptoms. These findings
suggest that, as in the limb muscles, the bulbar mus-
cles in patients who have had polio show subclinical
signs of slowly progressive and quantifiable dysfunc-
tion that. after a certain degree of deterioration, be-
come symptomatic and are perceived as difficulty
swallowing.

The difference in the duration of wet swallows be-
tween the symptomatic and the asympromatic pa-
tients appears to be related to the higher incidence of
delaved initiation of the swallowing reflex coupled
with excessive pumping of the tongue and lingual
movements in the patients with symptoms. The higher
incidence of pooling in the valleculae and pyriform
sinuses, delayed pharyngeal constriction, and uncon-
trolled bolus flow into the pharynx is most likely relat-
ed to the higher degree of paresis of the oropharynx
noted in the symptomatic group. This paresis may
cause the bolus to move asymmetrically and with re-
duced force.

Aspiration was rare in all patients, suggesting that
the airway is adequately protected and that hyoid and

Table 4. Follow-up of Patients with the Post-Polio Syndrome for Signs of Oropharynge-

al Dysphagia.

April 25, 1991

Figure 3. Lateral View of a Videofluorogram of the Oropharynx of
a 37-Year-Old Symptomatic Man.
Note the absence of epiglottal descent after a barium swallow that
obliterates the vallecular space (arrow). The airway remains pro-
tected. This patient had minimal aspiration on follow-up examina-
tion two years later (see text for details).

epiglottic activity 1s largely unaffected, at least in the
early years after the onset of post-poliomyelitis mus-
cular atrophy. This may be due to the patients’ ability
to compensate for the longstanding dysfunction of the
bulbar muscles by using other accessory muscles or by
a subconscious adjustment of their swallowing pos-
ture. It is possible that minor episodes of aspiration
pneumonia occurred but were not symptomatic be-
cause of the ability of the lungs to clear small amounts
of aspirated material.

The post-polio syndrome is a clinical diagnosis, and
there is concern about the lack of objective evidence of
new signs of dysfunction and deterioration.'"'"1>1°
Electrophysiologically, there is instability with unsta-
ble neuromuscular svnapses even in the muscles of
clinically stable patients who have had paralytic po-
lio.*™!"-15 Histologically, there are
signs of new and old denervation in
the muscle-biopsy specimens, as

PATIENT

No. AGE/SEX CLINICAL FINDINGS ORAL MOTOR INDEX

SIGNS OF DYSPHAGIA

well as signs of inflammation, with
neuronal chromatolysis in the spi-
nal cord of all the patients regard-

INITIAL FOLLOW-UP*  INITIAL  FOLLOW-UP*
_ _ ) less of whether there are new symp-
1 37/M  Asymptomatic Asymptomatic 2.00 2.58 More severe pharyngeal and 11624 T} bs o
esophageal signs toms. 1ese observations
2 59/M  Asymptomatic Symptomatic 1.35 2.00 New signs of mild-to-moderate have pl'O\'ldCd a strong argument
weakness of tongue and jaw that POSt‘pOH()mYCIitiS muscular at-
3 45F Asymptomatic Symptomatic .91 216 New symptoms: gurgling. rophy is an appropriate designation
casping, pharyngeal signs for [h‘ el 1 :
; e or the clinically apparent late stag
4 37/M  Symptomatic ~ Symptomatic 1.91 2.25 Worsening of symptoms, y app e stage

increased pooling in
pharynx. development
of minimal aspiration

“Follow-up ranged from 1 to 2.5 years (mean. 2.0).

of an ongoing neuronal reaction
that is subclinical for many years
until neuronal reserves substantial-
v diminish, new motor-nerve ter-
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minals cannot survive, and further reinnervation can-
not be supported.'®'*** Our findings of subclinical
bulbar dysfunction and new dysphagia suggest that
the same phenomena that we observed in the limbs are
also operative in the bulbar muscles. Bulbar symp-
toms have been observed in at least 15 percent of
patients with acute paralytic polio, but on autopsy,
subclinical involvement of the bulbar nuclei is a more
common finding.'*'* This observation may explain the
subclinical dysfunction we found even in muscles his-
torically spared during the acute illness. New dyspha-
gia was more severe in patients with previous bulbar
involvement, implying an earlier exhaustion of the al-
ready overtaxed remaining bulbar motor neurons.

In the limb muscles, the new weakness cannot
be measured accurately, and the margin separat-
ing the clinically stable state from that associated
with clinically overt signs of weakness ‘cannot be de-
fined.”®!"1316 By contrast, our study shows that new
bulbar dysfunction can be quantified and the thresh-
old beyond which weakness ensues can be defined by
an objective clinical score. Findings from the sympto-
matic and asymptomatic groups (Table 1) and the
follow-up study (Table 4) indicate that a clinically
critical point associated with new symptoms of oro-
onaryngeal dysfunction is reached when the oral mo-
t~- index score is =2. The oral motor index score may
therefore be helpful in assessing whether the observed
abnormalities pose a high risk of symptomatic dys-
phagia and possible aspiration, requiring therapeutic
intervention, or whether they are clinically unimpor-
tant. Furthermore, long-term monitoring »f bulbar
function, with the use of the objective and quantifiable
methods described, not only may predict impending
dysphagia but also may help to assess the progression
of the disease accurately. The rate of progression of
Jr‘st-coiiomvéitiq muscular atrophy is quite variable.

“'ith the rather subjective manual testing of the limb
iiuscles based on the Medical Research bounc I ~Ca\e
the annual progression may range from 1**7 to 7 per-
cent,” or according to a quantitative measurement,
there may even ‘*e no OI‘DQI‘F‘SHCH
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