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Abstract. The purpose of this retrospective study was
to compare functional dysphagia outcomes following
inpatient rehabilitation for patients with brain tu-
mors with that of patients following a stroke. Group
1 (n = 24) consisted of consecutive admissions to the
brain injury program with the diagnosis of brain tu-
mor and dysphagia. Group 2 (n = 24) consisted of
matched, consecutive admissions, with the diagnosis
of acute stroke and dysphagia. Group 2 was matched
for age, site of lesion, and initial composite cognitive
FIM score. The main outcome measures for this
study included the American Speech-Language-
Hearing Association (ASHA) National Outcome
Measurement System (NOMS) swallowing scale,
length of stay, hospital charges, and medical com-
plications. Results showed that swallowing gains
made by both groups as evaluated by the admission
and discharge ASHA NOMS levels were considered
to be statistically significant. The differences for
length of stay, total hospital charges, and speech
charges between the two groups were not considered
to be statistically significant. Three patients in the
brain tumor group (12.5%) demonstrated dysphagia
complications of either dehydration or pneumonia
during their treatment course as compared to 0% in
the stroke group. This study confirms that functional
dysphagia gains can be achieved for patients with

brain tumors undergoing inpatient rehabilitation and
that they should be afforded the same type and in-
tensity of rehabilitation for their swallowing that is
provided to patients following a stroke.
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More than 17,000 people each year in the United
States are diagnosed with a brain tumor [1]. Since the
mid-1970 s, the worldwide incidence of brain tumors
has increased. This increase is thought to be related to
advancements in diagnosis and an increase in envi-
ronmental risk factors [2]. Preoperative brain imaging
and surgical improvements have reduced the mor-
tality rate during surgery for patients with a brain
tumor, and, with these improvements, patients are
surviving and may require rehabilitation in order to
maximize their function [3].

Brain tumors may be classified as primary or
secondary. Primary brain tumors originate from
brain tissue. There are several types of primary brain
tumors and they may also be classified as benign and
malignant [l–4]. Secondary brain tumors are tumors
that represent a cancer that has spread from another
part of the body to the brain. Secondary brain tumors
are not the same as primary brain tumors; the cancer
that metastasizes to the brain is the same disease as
the original primary cancer site [1,5].

Symptoms of brain tumors are highly variable
and are dependent on the location and size of the
tumor. Several case studies have reported dysphagia
as a primary or secondary complaint in patients with
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brain tumors [6–8]. Mukand et al. [9] conducted a
study investigating the common neurologic problems
in adults with brain tumors admitted for inpatient
rehabilitation. In that study, they found that 26% of
their patients with brain tumors also presented with
dysphagia. Newton et al. [10] reported that patients
with a primary brain tumor with dysphagia are likely
to have impairment of swallowing that is greater than
would be expected from the degree of their com-
plaints and therefore are at risk for aspiration and
nutritional compromise. Difficulty with swallowing,
or dysphagia, may also occur as a secondary com-
plication following surgery to remove the brain tu-
mor [10]. Dysphagia may in turn lead to further
complications such as pneumonia, dehydration, or
malnutrition and may result in the need for a feeding
tube [11–18]. Fenton et al. [19] evaluated 61 patients
with tumors in the jugular foramen. They concluded
that patients with brain tumors who were introduced
to swallowing rehabilitation techniques prior to sur-
gery had less postoperative morbidity. The goals of
dysphagia treatment are to return the individual to
safe oral feeding and to prevent any medical com-
plications [20].

Previous research has shown that patients with
brain tumors are able to make functional gains dur-
ing rehabilitation [9,21,22]. An outcome study con-
ducted by O’Dell et al. [21] evaluated the overall
functional gains made by persons with a brain tumor
undergoing rehabilitation. The Functional Indepen-
dence Measure (FIM) was utilized and compared the
gains of patients with a brain tumor with patients
following a stroke. They found that gains made by
both groups for their overall rehabilitation were
similar. At present, no studies have been completed
specifically to evaluate dysphagia treatment outcomes
in patients with brain tumors.

The purpose of this retrospective study was to
compare the functional dysphagia treatment out-
comes following inpatient rehabilitation for patients
with brain tumors to patients who were status post
acute stroke. The stroke group was chosen for com-
parison as these patients are very likely to receive
dysphagia treatment during inpatient rehabilitation.
The general hypothesis of this study is that patients
with brain tumors will make functional swallowing
gains similar to those of patients status post acute
stroke undergoing inpatient rehabilitation when
measurements are controlled for age, site of lesion,
and initial level of cognitive functioning. Cognitive
functioning was controlled for in this study because
previous research has demonstrated a relationship
between swallow outcomes and cognitive abilities
[23, 24].

Method

Subjects

Subjects were divided into two groups. Group 1 was obtained first

and consisted of consecutive admissions with the diagnosis of a

brain tumor and dysphagia. Group 2 subjects were consecutive

acute stroke admissions (less than six weeks post onset) who were

screened and, if they met the study criteria of presenting with dys-

phagia, they were matched to one of the subjects in group 1. Patients

were matched between the two groups for age (+/)5 years), initial
FIM score (+/)5 points), and hemisphere involvement (left, right,
or brainstem). Matching according to these criteria was achieved for

all patients with the exception of two younger brain tumor patients,

aged 21 and 22 years. To compensate, these patients were matched

with two slightly older stroke patients with matching FIM scores

and lesion sites. The 21-year-old patient was matched to a 30 year

old, and the 22 year old to a 37 year old.

Procedure

Retrospective chart reviews were completed on all patients who

were admitted to the rehabilitation hospital over a 12-month period

of time. This facility’s institutional review board approved this

study protocol. A speech-language pathologist collected the data.

A review of the medical chart included an assessment of diet and

supervision level, the type of dysphagia treatment provided,

amount of time dedicated to dysphagia treatment, number and type

of swallowing instrumental assessments provided, dysphagia com-

plications, length of stay, and hospital charges. Dysphagia com-

plications were tracked for malnutrition, dehydration, and

aspiration pneumonia. Site of lesion was confirmed by radio-

graphic imaging and clinical findings reported by physicians in the

medical charts.

Diet levels were classified as regular, modified (change in

solid food texture and/or liquid consistency), therapeutic feedings,

or NPO (nil per os). Supervision levels were classified as indepen-

dent (patient consistently and independently utilized swallowing

safety strategies), supervision (patient required cues or instruction

10%–25% of the time to utilize swallow safety strategies), or de-

pendent (patient required cues or instruction 25%–100% to utilize

swallow safety strategies).

Initial and discharge scores for swallowing abilities were

also assigned utilizing the American Speech-Language-Hearing

Association (ASHA) National Outcome Measurement System

(NOMS) swallowing level scale developed by the National Center

for Treatment Effectiveness in Communication Disorders. The

ASHA NOMS swallowing level scale is a multidimensional tool

designed to measure both the supervision level required and diet

level by assigning a single number between 1 and 7. The patient’s

specific diet level and level of supervision were used to assign the

ASHA NOMS swallowing scale. Initial diet and supervision levels

were documented within 48 hours of admission and discharge diet

and supervision levels were documented within 24 hours prior to

discharge. Therapists assigning the ASHA NOMS swallowing level

had successfully passed the national certification test. Written

permission was obtained from the American Speech-Language-

Hearing Association to use this outcome measure for this project.

See Figure 1 for the ASHA NOMS swallowing scale [25].

The composite initial cognitive Functional Independent

Measure (FIM) scores (social interaction, memory, problem solv-

ing, comprehension, and expression) were also collected. The
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cognitive FIM scores are a subset of the complete FIM scale. The

cognitive FIM scores range from 5 to 35 points [26]. Therapists

who had successfully passed the Uniform Data Source certification

test assigned the composite cognitive FIM scores within 24 hours of

admission.

Types of dysphagia treatment were divided into three cate-

gories: compensatory treatment (diet modification, positioning

strategies, or feeding strategies), swallowing rehabilitation/

strengthening exercises, and combination of compensatory strate-

gies and swallowing rehabilitation/strengthening exercises. Therapy

time spent on dysphagia treatment (direct and indirect) was also

recorded for both groups. Therapy time was categorized as 0, 15,

30, 45, and 60 minutes dedicated to dysphagia treatment. Patients

typically receive a total of 60 minutes of speech and language

therapy daily to address communication and feeding goal areas at

this inpatient rehabilitation facility.

The number and type of instrumental assessment of the

swallow were also recorded. For the purpose of this study, an in-

strumental assessment of the swallow was referred to as either the

videofluoroscopic swallow study (VFSS) or the video nasal endo-

scopic exam of the swallow (VEES) [27]. Patients were referred for

a video nasal endoscopic swallow evaluation instead of a video-

fluoroscopic swallow study when a vocal pathology was suspected.

The speech-language pathologists completing either the VFSS or

the VEES had successfully completed the organizational compe-

tency training program. Analysis of the instrumental assessment

involved only a review of the written report. The written report

includes an evaluation of bolus flow for laryngeal penetration and

aspiration. Additionally, if a patient presented with laryngeal

penetration or aspiration, appropriate compensatory and postural

strategies were introduced during the examination in order to

eliminate the penetration and/or aspiration. These compensatory

and postural strategies and their effectiveness were documented in

the report. If the compensatory and postural strategies were not

successful in eliminating the aspiration or if the laryngeal pene-

tration was greater than trace amounts and did not clear the air-

way, then patients were restricted from consuming that particular

consistency.

Data Analyses

To compare for group homogeneity in regards to age and initial

FIM score, t-tests were completed. The McNemar test, a non-

parametric test designed for comparison of nominal outcomes, was

completed regarding diet level and supervision level. One way

analysis of variance (ANOVA) was performed in order to deter-

mine if there was a difference in the ASHA NOMS, cognitive FIM,

length of stay, and hospital charges between the two groups. Chi-

squared tests were applied to test for differences in treatment types

(compensatory, strengthening, both, or none) and for differences in

referral type (referred for instrumental assessment vs. not referred).

Results

Subjects

A total of 38 patients over a 12-month period were
admitted to the freestanding rehabilitation hospital
with a diagnosis of a brain tumor. Of those 38 pa-
tients, 63% (24 patients) also were diagnosed with
dysphagia. Over the same 12-month period, a total of
329 patients were admitted to the freestanding hos-
pital with a diagnosis of a CVA. Of those 329 pa-
tients, 72.9% (240 patients) were also diagnosed with
dysphagia. A subgroup of those CVA patients was
matched to the brain tumor groups and was the
subject of this investigation. See Table 1 for the
subjects’ age, initial cognitive FIM score, and hemi-
sphere involvement for both groups. Group 1 (the
brain tumor group, n = 24) ranged in age from 21 to
90 years with a mean of 58.79 years (±17.8 years).

Fig. 1. ASHA NOMS swallowing scale, dietary levels/restrictions,

and cueing. Reprinted with permission from ASHA (1998). National

Outcomes Measurements System (NOMS): Adult Speech-Language

Pathology Training Manual. ASHA, Rockville, MD.
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Group 2 (the stroke group, n = 24) ranged in age
from 30 to 88 years with a mean of 60.5 years (±
15.40 years). A two-sample t-test revealed that the
age difference between the two groups was not sta-
tistically significant (t = 0.29, p = 0.77). Initial
composite cognitive FIM scores for group 1 range
was from 6 to 27 with a mean of 14.83 (±6.51) and
group 2 range was from 6 to 27 with a mean of 15.46
(±5.76). A two-sample t-test revealed that the dif-
ferences between the two groups for initial composite
cognitive FIM scores were not statistically significant
(t = 0.35, p = 0.726).

In each group, 19 patients demonstrated right
hemisphere involvement, 4 patients left hemisphere
involvement, and 1 patient brainstem involvement.
All 24 patients in the brain tumor group had radio-
graphic imaging confirming site of lesion, and 23/24
of the patients in the stroke group had radiographic
imaging confirming site of lesion. The one subject in
the stroke group who did not have radiographic im-
aging had his stroke/hemisphere involvement diag-
nosed based upon clinical findings.

In group 1, 83.3% (20/24) had primary brain
tumors and 16.6% had metastatic tumors. Classifi-
cation of the primary brain tumors was as follows:
glioma 15% (3/20), glioblastoma 35% (7/20), astro-
cytoma 15% (3/20), meningioma 15% (3/20), cyst 10%
(2/30), and other 10% (2/20). Twenty percent of the

primary brain tumors were classified as benign and
80% were classified as malignant. For the secondary
brain tumors, three of the cases were metastasis from
the lungs and one from the skin. Surgery for brain
tumor resection occurred in 87.5% (21/24) of the
patients prior to rehabilitation. Other medical treat-
ment with the brain tumor group that was initiated
immediately prior to and during rehabilitation in-
cluded radiation therapy [37.5% (9/24)] and chemo-
therapy [10% (2/24)]. One subject in the brain tumor
group did not receive any surgery, radiation therapy,
or chemotherapy. Many of the patients underwent
one or more treatment modalities at a time. Addi-
tionally, two of the patients were scheduled to receive
radiation therapy and one patient was to receive
chemotherapy after completion of their inpatient re-
habilitation. In group 2, 83.3% (20/24) of the subjects
had an ischemic stroke and 16.6% (4/24) had a
hemorrhagic stroke.

Diet and Supervision Levels

Descriptive diet levels for each study group on ad-
mission and at discharge are represented in Table 2.
Upon admission, 29% of the patients with brain tu-
mors were eating a regular diet compared with 8% of
the patients with stroke. Upon discharge, 50% of the

Table 1. Characteristics for both groups

Subject

BT

age

Stroke

age

BT Admit

FIM

Stroke Admit

FIM BT site Stroke site

BT

gender

Stroke

gender

1 40 42 9 9 Right Right F M

2 84 81 15 13 Right Right M F

3 90 88 8 8 Left Left F F

4 21 30 16 20 Right Right M M

5 41 42 18 14 Left Left M M

6 68 65 13 15 Right Right M F

7 81 81 18 16 Right Right M F

8 60 57 22 20 Right Right F M

9 63 67 20 20 Right Right M F

10 67 66 8 6 Right Right F F

11 74 78 13 13 Right Right F F

12 51 51 26 27 Left Left M F

13 75 74 23 20 Right Right M F

14 55 53 9 13 Right Right M F

15 60 63 8 11 Right Right F F

16 22 37 8 13 Right Right M F

17 72 77 8 11 Right Right M F

18 59 58 6 9 Right Right M F

19 72 72 12 12 Right Right F F

20 51 54 27 25 Left Left M F

21 45 48 21 22 Right Right M M

22 43 46 23 25 Brain stem Brain stem M M

23 50 50 16 17 Right Right M F

24 67 65 9 12 Right Right F M
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patients in both groups were able to safely consume a
regular diet. McNemar tests demonstrated that the
change in the percentage of stroke patients who could
eat a regular diet between admission and discharge
was highly significant (p = 0.002), but the change
among patients with a brain tumor was only mar-
ginally nonsignificant (p = 0.06).

Supervision level for feeding for both groups
as well as composite cognitive FIM scores are rep-
resented in Table 3. At the time of discharge, 33% of
the patients in the brain tumor group were indepen-
dent for their feeding supervision level compared with
46% of the patients in the stroke group. McNemar
tests showed that the change from admission to dis-
charge for supervision level was significant for both
patients with a brain tumor (p = 0.008) and for pa-
tients following a stroke (p = 0.002).

ASHA NOMS, Cognitive FIM Scores, Length of
Stay, and Hospital Charges

The ASHA NOMS incorporates a single score be-
tween 1 and 7 that accounts for both the diet level
and supervision level. The mean admission ASHA
NOMS swallowing rating for the brain tumor group
was 3.87 (±1.517) and for the stroke group was 3.74
(±1.356). The difference between the mean admission
ASHA NOMS swallowing ratings for each group was
not statistically significant (t = 0.35, p = 0.726).
The mean discharge ASHA NOMS swallowing rating

for both the brain tumor and the stroke group was
5.0 (brain tumor ± 1.567; stroke group ± 1.834).
Gains made by both groups as evaluated by the dif-
ference in mean admission and discharge ASHA
NOMS levels were statistically significant (ANOVA,
brain tumor group F = 6.18, p = 0.017 and stroke
control group F = 7.03, p = 0.011). The differences
between the discharge composite FIM scores between
the two groups were not considered to be statistically
significant (t = )0.58, p = 0.568).

The average length of stay for the brain tumor
group was 21.71 days (±12.03 days) and for the
stroke group 28.79 days (±15.30 days). A one-way
ANOVA showed that the difference in the length of
stay between the two groups was not statistically
significant (F = 3.18, p = 0.081). See Table 4 for
hospital charges associated with the two groups. A
one-way ANOVA demonstrated that the total hos-
pital charges, speech charges alone, and average daily
hospital charges between the two groups were not
statistically significant.

Treatment Type and Time

Types of treatment received by the two groups are
shown in Table 5 . For the brain tumor group, 71% of
the patients received treatment for compensatory
strategies only while 29% of the patients received
treatment for both compensatory strategies and
swallowing rehabilitation/strengthening exercises. In
the stroke group, 50% of the patients received treat-
ment for compensatory strategies only and 42% re-
ceived treatment for both compensatory strategies
and swallowing rehabilitation/strengthening exer-
cises. A 2 · 2 chi-square was completed for treatment
type after discarding the ‘‘strengthening’’ and ‘‘none’’
categories for the stroke group; the results were
nonsignificant (v2 = 1.30, df = 1, p = 0.25).

Treatment time dedicated to dysphagia treat-
ment is given in Table 6. In both groups, the majority
of patients had 30 minutes or 50% of their treatment
time dedicated to dysphagia treatment. A cross tab-

Table 2. Diet levels on admission and discharge for both groups

Diet

levels

Brain

tumor

admission

Brain

tumor

discharge

Stroke

admission

Stroke

discharge

NPO 17% (4) 0% (0) 13% (3) 8% (2)

Therapeutic 0% (0) 8% (2) 4% (1) 8% (2)

Modified 54% (13) 42% (10) 75% (18) 33% (8)

Regular 29% (7) 50% (12) 8% (2) 50% (12)

Table 3. Supervision level for feeding for both groups

Feeding

supervision

Brain

tumor

admission

Brain

tumor

discharge

Stroke

admission

Stroke

discharge

NPO 17% (4) 0% (0) 13% (3) 8% (2)

Dependent 67% (16) 38% (9) 79% (19) 13% (3)

Supervision 17% (4) 29% (7) 4% (1) 33% (8)

Independent 0% (0) 33% (8) 4% (1) 46% (11)

Cognitive FIM 14.83 20.33 15.46 21.58

Table 4. Hospital charges associated with both groups

Cost category Brain tumor Stroke F value p value

Total hospital $32,734 $37,619 0.66 0.422

charges (±21,685) (±20,102)

Average daily $1502.8 $1322.0 3.21 0.080

charge (±453.9) (±189.6)

Total speech $3,184 $3972 1.94 0.171

charges (±1,698) (±2,192)
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ulation and the Pearson chi-square were completed
for treatment time and the results were nonsignificant
(p = 0.775), indicating no dependence between
treatment time and diagnosis. One patient in the
stroke group received no treatment as he declined to
participate in dysphagia treatment. This patient was
included in this study since he met the criteria of
stroke and dysphagia diagnosis and the matching
criteria (consecutive admission, age, initial FIM
score, and hemisphere involvement).

Instrumental Assessments and Dysphagia
Complications

A videofluoroscopic swallow study or a video nasal
endoscopic swallow evaluation was recommended
and completed in 62.5% (15/24) of the patients with
brain tumors and 92% (22/24) of the patients with
stroke. See Tables 7 and 8 for results of the instru-
mental assessments for both groups. Chi-squared
analysis showed the differences in the initial referral
patterns to be significant (v2 = 4.55, df = 1,
p = 0.03). A followup or second instrumental as-
sessment was recommended and completed with nine
of the patients in the brain tumor group and with
eight of the patients in stroke group. A second in-
strumental assessment was recommended when pa-
tients demonstrated aspiration or were determined to
be at high risk for aspiration during their initial in-
strumental assessment. Overall, aspiration of liquids
and/or solids was observed in seven of the patients in
the brain tumor group and in eight patients in the
stroke group. In the brain tumor group, all seven of
the patients demonstrated aspiration in the initial

instrumental assessment with no aspiration observed
in the followup instrumental assessment. In the
stroke group, all eight patients demonstrated aspira-
tion in the initial instrumental assessment and two of
these patients aspirated in the followup instrumental
assessment.

Three patients in the brain tumor group
(12.5%) developed dysphagia complications of either
dehydration or pneumonia during their treatment
course compared with 0% in the stroke group. None
of the patients in either group presented with mal-
nutrition.

Discussion

This study demonstrates that, with treatment, pa-
tients with brain tumors make advances in swallow-
ing function similar to the gains achieved by patients
status post acute stroke. In a previous study, O’Dell
et al. [21] found that overall functional gains, as
measured by the FIM, were similar in patients with
brain tumors compared with those achieved in pa-
tients after stroke. The limitation of the O’Dell et al.
[21] study was that the FIM does not provide specific
information on dysphagia treatment outcomes. In the

Table 5. Treatment types received by both groups

Treatment type Brain tumor Stroke

Compensatory 71% (17) 50% (12)

Strengthening 0% (0) 4% (1)

Both 29% (7) 42% (10)

None 0% (0) 4% (1)

Table 6. Treatment time dedicated to dysphagia treatment

Treatment time (min) Brain tumor Stroke

0 (0%) 0 1

15 (25%) 4 2

30 (50%) 15 14

45 (75%) 5 7

60 (100%) 0 0

Table 7. Results of the instrumental assessment for brain tumor

group

Subject

No.

exams

Type of

exam

Days

post onset Penetration Aspiration

3 1 VFSS 20 + +

4 1 VFSS 26 + +

5 2 VFSS 7 + +

VFSS 20 + )
6 1 VFSS 14 + +

7 2 VFSS 9 + )
VEES 19 + )

8 2 VFSS 15 ) )
VFSS 29 ) )

12 2 VFSS 10 + +

VFSS 19 + )
13 2 VFSS 24 ) )

VFSS 38 ) )
14 2 VFSS 77 ) )

VFSS 91 ) )
15 2 VFSS 23 + )

VFSS 35 + )
16 2 VFSS 40 + )

VFSS 51 ) )
17 2 VFSS 13 + +

VFSS 29 + )
18 1 VFSS 19 ) )
20 1 VFSS 9 + )
22 1 VFSS 24 + +
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current study, functional gains in swallowing as
measured by the ASHA NOMS were also the same
between the two groups.

Even though this current research found sim-
ilar gains in the area of swallowing and supervision
among patients with brain tumors and patients with
stroke during their inpatient rehabilitation stay, some
interesting differences were also present. The differ-
ence in the length of stay between the two groups was
not considered statistically significant. However, one
may argue that the difference in length of stay of
approximately seven days may be considered to be
clinically significant, especially as the majority of the
patients with a brain tumor in this current study had
the malignant form and having seven fewer days in
the hospital may be considered important from a
quality of life standpoint.

The referral for an instrumental assessment of
swallowing was another difference noted between the
two groups. In the brain tumor group, only 62.5% of
the patients were referred for an instrumental as-
sessment compared with 92% of the patients in the
stroke group. This difference in referral for an in-

strumental assessment may be attributed to a reduced
recognition of dysphagia as a potential complication
in the brain tumor population and/or a heightened
recognition of dysphagia in the stroke group popu-
lation. The differences in referral for an instrumental
assessment from this study appears also to be sup-
ported by previous research completed by Newton et
al. [10]. They reported that patients with a primary
brain tumor and dysphagia are likely to have im-
pairment of swallowing not in proportion to their
complaints.

This current study was designed to control for
cognitive ability in the two groups. It was interesting
to note that both groups in this study exhibited
similar gains in composite cognition FIM scores as
well as in their ability to swallow and the supervision
level required during oral intake. Even though the
primary focus of this research project was not to
evaluate the relationship between cognition and
chewing/swallowing ability and supervision level, this
secondary finding provides additional support to
previous research showing a relationship between
dysphagia treatment outcomes with chewing/swal-
lowing and cognitive FIM scores [23,24].

In this study, 63% of patients with a brain
tumor admitted to the rehabilitation hospital pre-
sented with dysphagia: a higher incidence of dys-
phagia than the 26% reported by Mukand et al. [9].
The difference between the two studies may simply
reflect a difference in the shorter timeframe in which
this current study sample was obtained as it evaluated
38 patients over 12 months compared with 51 pa-
tients over 8 years in the Mukand et al. study [9].
With a shorter timeframe, there may have been more
uniformity in the diagnosis and treatment of dys-
phagia and/or a heightened sensitivity to the signs
and symptoms of dysphagia in the admitting clini-
cians that accounts for the differences in the per-
centage of patients noted presenting with dysphagia.

Conclusion

Patients with brain tumors should be afforded the
same type and intensity of rehabilitation for their
swallowing that is provided to patients following a
stroke since similar gains in function can be demon-
strated during inpatient rehabilitation. Functional
dysphagia gains as measured by the ASHA NOMS
swallowing level scale were made by patients with
brain tumors undergoing inpatient rehabilitation and
were similar to those made by patients status post
acute stroke matched by age, site of lesion, and ad-

Table 8. Results of the instrumental assessment for stroke group

Subject

No.

exams

Type of

exam

Days

post onset Penetration Aspiration

2 2 VFSS 12 + +

VFSS 29 ) )
3 2 VFSS 9 + +

VFSS 29 + +

4 1 VFSS 30 ) )
5 1 VFSS 18 ) )
6 1 VFSS 14 ) )
7 2 VFSS 15 + +

VFSS 28 + +

8 1 VFSS 6 + )
9 1 VFSS 13 ) )
10 1 VFSS 15 ) )
11 1 VFSS 19 ) )
12 2 VEES 24 + +

VFSS 33 ) )
13 1 VFSS 16 + )
14 1 VFSS 15 ) )
15 2 VFSS 27 + +

VFSS 33 + )
16 1 VFSS 32 + +

17 1 VFSS 7 ) )
18 1 VFSS 33 ) )
19 2 VFSS 22 + +

VFSS 35 + )
20 1 VFSS 12 + )
21 1 VFSS 17 ) )
22 2 VFSS 21 ) )

VFSS 32 ) )
24 2 VFSS 17 + +

VFSS 32 ) )
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mission composite cognitive FIM score. It is impor-
tant for the rehabilitation team to recognize the
presence of dysphagia in patients with brain tumors
and the potential for functional rehabilitation of the
swallow during inpatient rehabilitation. Future re-
search should focus on comparing long-term dys-
phagia outcomes in these patient populations.
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