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Abstract: Background. Patient satisfaction with a maxillary
obturator has been studied in relation to extent of surgical defect,
sociodemographic characteristics, scores on mental health in-
ventories, and psychosocial adjustment to illness scales. How-
ever, review of the literature reveals limited study of the relation-
ship between patient satisfaction with an obturator and clinical
speech outcome measures. The purpose of this study is to relate
patient satisfaction scores obtained by questionnaire with those
obtained by means of clinical speech measurements.

Methods. Acoustical, aeromechanical, and perceptual mea-
surements of speech were collected for 20 patients after receiv-
ing a definitive obturator. Patient satisfaction with their obturator
was later measured with the Obturator Functioning Scale (OFS).

Results. Results reveal that poorer aeromechanical speech
results were associated with patient-reported avoidance of social
events, whereas lower speech intelligibility outcomes were re-
lated to overall poorer perception of speech function on the OFS.
Several background patient characteristics were significantly re-
lated to several responses on the OFS and to the aeromechani-
cal assessment outcomes.

Conclusions. Results from instrumental assessments of

speech seem to be informative regarding not only speech out-
come but also a patient’s satisfaction with the obturator. Consid-
eration of background patient characteristics is important when
interpreting both clinically obtained and patient-perceived out-
comes. © 2003 Wiley Periodicals, Inc. Head Neck 25: 895–903,
2003
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Approximately 5% of all cancers involve struc-
tures of the mouth, tongue, oropharynx, naso-
pharynx, and larynx.1–3 After resection of maxil-
lofacial tumors, patients must often deal with
severe functional problems related to mastica-
tion, deglutition, and speech. In addition, changes
in appearance, psychosocial functioning, and vo-
cational status might affect the quality of one’s
life after surgery.4,5 Although speech is often se-
verely affected by maxillofacial resections that af-
fect the alveolar ridge, hard palate, and/or soft
palate, a high level of functional restoration is
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often attained postsurgically by intraoral pros-
thetic rehabilitation.6

Prosthetic rehabilitation seeks to restore an
effective separation of the oral and nasal cavities.
Beyond this basic function, it is desirable to un-
derstand the degree to which an obturator re-
stores speech to a functional level. This under-
standing can be gained through objective clinical
measurements that include acoustical evaluation
of the patient’s resonance balance of oral versus
nasal speech, aeromechanical evaluation of oral
and nasal pressures and nasal flow that the pa-
tient generates during speech to help determine
palatopharyngeal orifice opening, and perceptual
evaluation of speech intelligibility as perceived by
an unfamiliar listener. These measurements pro-
vide information regarding the quality of the
speech signal, the function of the palatopharyn-
geal system, and the social impact of the speech
disorder on a listener. Although these clinical
tools provide objective measurements of obturator
functioning, it is also necessary to take the pa-
tient’s perspective into account.

The Obturator Functioning Scale (OFS) was
developed at Memorial Sloan Kettering Cancer
Center as a means of assessing self-reported func-
tioning of an obturator.7 The scale consists of 15
questions that measure a patient’s ability to eat
and speak with the obturator and their satisfac-
tion with the cosmetic effects provided by the ob-
turator. A 5-point Likert scale represents each
item on the OFS, with descriptors under each
point. Patient-reported results obtained by means
of the OFS have been compared with other mea-
sures of quality of life (QoL) and mental health
inventories. Kornblith and colleagues8 discovered
that as patients’ satisfaction with obturator func-
tioning increased, their social adjustment im-
proved and their psychological distress decreased,
as did perceived negative impact of their affliction
on employment and income. Of the items tested,
the authors found that difficulty with pronounc-
ing words and chewing and swallowing were most
significantly related to the QoL and mental
health inventories. The authors concluded that
the OFS was sensitive in indicating that an obtu-
rator was central to the QoL experienced by their
patients and that QoL was largely dependent on
the obturator’s impact on improved speech and
eating.

The purpose of this study was to assess pa-
tient-perceived outcomes of obturator functioning
in relation to clinically available measurements of
speech function. The intent was to identify those

items on the OFS that are highly related to acous-
tical, aeromechanical, and perceptual measure-
ments of speech so that one might determine the
importance of such measures in guiding the reha-
bilitation of individuals requiring a maxillary
obturator.

MATERIALS AND METHODS

Subjects. Medical charts were reviewed for 20
consecutive patients who have been treated at the
Craniofacial Osseointegration and Maxillofacial
Prosthetic Rehabilitation Unit (COMPRU) and
who had undergone a hard palate resection, soft
palate resection, or some combination thereof. In-
formed consent was obtained from each patient as
part of routine clinical procedure, and ethical
clearance for analysis of the data herein was ob-
tained. Twelve women and eight men between the
ages of 18 and 79 (mean, 55 years) were included
in the study and were grouped into three groups:
less than half the hard palate resected (n � 4),
greater than or equal to half the hard palate re-
sected (n � 8), and portion of both the hard and
soft palate resected (n � 8). Patients who had
resection of oral structures other than the hard or
soft palate, such as the tongue, were not included
in the sample because of the effect that such sur-
gery could have on measures of intelligibility.
Three of the 20 patients had an orbital exentera-
tion and wore an orbital prosthesis attached to
osseointegrated implants. Fifteen patients had
some degree of natural dentition, and five were
edentulous. Two of the 15 patients with partial
natural dentition and 1 of the 5 patients who were
edentulous wore an osseointegrated implant-
supported maxillary prosthesis. All remaining pa-
tients wore an obturator fabricated on either a
partial or complete removable upper denture.
Fourteen patients received postoperative radia-
tion therapy, whereas six did not receive any. All
subjects were English-speaking and were not
thought to be affected by any cognitive impair-
ment. All obturators were of a hollow-box design.
A speech-language pathologist at one medical fa-
cility collected speech outcome measurements by
means of a standard clinical assessment protocol.

Instrumentation and Data Collection. A Nasom-
eter (model 6200, Kay Elemetrics, Lincoln Park,
NJ) was used to simultaneously sample oral and
nasal acoustic speech energy by means of two uni-
directional microphones that are separated by a
metal plate and positioned in front of a speaker’s
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mouth and nose. The PERCI-SARS (Microtronics,
Inc., Chapel Hill, NC) was used to collect air pres-
sure and flow data necessary for calculation of
palatopharyngeal orifice area (PPO). A head-
mounted unidirectional microphone was used to
collect speech utterances for intelligibility mea-
sures, which were recorded on digital audiotapes
through a Sony Digital Audiotape Recorder (TCD-
D10 PROII, Whitby, Ontario). Speech stimuli in-
cluded 50 words and 22 sentences that were ran-
domly generated by the C-AIDS (Computerized
Assessment of Intelligibility of Dysarthric
Speech) program.9 One judge, unfamiliar with the
patients, listened to and transcribed the speech
recordings, and the percent intelligibility was
based on the number of correctly identified words.
A second unfamiliar judge transcribed approxi-
mately 75% of the speech samples to establish
interjudge reliability. The reader is referred to a
more detailed description of the collection and
analysis of the acoustical, aeromechanical, and
perceptual data elsewhere.6

Prospective speech data, collected at three
clinical times (preoperative, postoperative, and on
receiving a definitive obturator) have been re-
ported for this population of individuals previ-
ously.6 For this study, the speech data collected at
the clinical visit after the patients received a de-
finitive obturator were used for comparison with
the patient satisfaction questionnaire. The pa-
tient satisfaction information was collected at one
point after varying periods of obturator wear for
each patient. Therefore, the amount of time
lapsed between receiving the definitive obturator
and completing the questionnaire and the time
lapsed between maxillary resection and comple-
tion of the questionnaire were considered to be
variables that could potentially affect the results
of the study and thus were statistically controlled.

Statistical Methods. Ordinal regression was used
to investigate the relationship between back-
ground patient variables and responses to ques-
tions on the OFS. Background variables included
age, number of days between surgery and comple-
tion of the OFS, number of days between delivery
of the definitive obturator and completion of the
OFS, gender, degree of resection, type of obtura-
tor retention, orbital exenteration, and history of
radiation therapy.

A multiple analysis of covariance (MANCOVA)
was performed to assess the impact of background
variables on the acoustical, aeromechanical, and
perceptual data. Gender, degree of resection, type

of obturator retention, orbital exenteration, and
radiation history were entered as factors into the
analysis, whereas age at the time of speech as-
sessment and number of days between delivery of
the definitive obturator and the speech assess-
ment were entered as covariates.

Finally, a series of Kruskal-Wallis tests were
used to determine the relationship between the
acoustical, aeromechanical, and perceptual data
and the patient responses on the OFS. All statis-
tical analyses were performed using SPSS (Ver-
sion 10, 1999). Alpha levels were set at p � .05 for
all analyses.

Reliability for the measurement of the intelli-
gibility data was analyzed by means of intraclass
correlations (ICCs). One of the major advantages
of using this analysis is that it accounts for vari-
ance caused by error components, such as judge
variables. In addition, ICCs are reported to be the
most generalizable measures of interjudge reli-
ability.10–12

RESULTS

Patient Data. The mean time between the pa-
tient receiving a definitive obturator and the
speech assessments reported in this study was 10
months (range, 0–3 years, 6 months). Collection of
the information related to the OFS occurred at a
clinical visit at a point in time after delivery of the
definitive obturator. The mean time between
completion of the OFS and initial delivery of the
definitive obturator was 2 years and 8 months
(range, 4 months–3 years, 6 months). Finally, the
mean time between surgery and completion of the
OFS for this patient group was 6 years 2 months
(range, 1 year–19 years, 10 months). These
ranges were considered variable enough that they
might have an impact on other results within the
study. Therefore, all were considered as influen-
tial variables in the remaining statistical analy-
ses. Table 1 consists of data related to percent
patient responses on the OFS.

Background Patient Variables and Responses on the
OFS. Several of the items on the OFS were af-
fected by background characteristics of the pa-
tients (Table 2). The ordinal regression revealed
that patient response on the OFS regarding per-
ception of understandability of speech and diffi-
culty pronouncing words was significantly af-
fected by a history of radiation therapy (p < .05),
with the trend being that those individuals who
received radiation therapy were more likely to
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rate their speech as more difficult to understand
and more difficult to produce. Several variables
influenced patient perception of their voice after
surgery. Specifically, gender, degree of resection,
and type of prosthesis retention were found to in-
fluence responses to this item (p <.05). In particu-
lar, women reported greater changes in their
voice than men. Individuals with resections that
included tissues of the soft palate were also more
likely to report more changes in their voice than
individuals whose resections were limited to the
hard palate. Finally, individuals with prosthesis
retention by means of a removable partial den-
ture were more likely to rate their voice as having
stayed the same since surgery than those indi-
viduals with retention by means of a complete
upper denture or implant-supported prosthesis.

Regarding patient perception of eating with
their obturator, degree of resection and history of
radiation therapy were significant factors (p < .05).
The analysis revealed that individuals with less
than half the hard palate resected rated chewing
as easier than did individuals with either greater
than half the hard palate resected or a combina-
tion of hard and soft palate resection (p < .05). In
addition, individuals with a history of radiation
therapy reported more difficulty with chewing
than those without such a history.

Perception of cosmesis was also related to
background patient variables. Specifically, ap-
pearance of the upper lip was affected by the type
of obturator retention (p < .05), with those indi-
viduals who had an implant-supported prosthesis
reporting that their lip looked “funny” more often

Table 1. Percent response to items on the Obturator Functioning Scale.

Insertion of my
obturator presents:

No difficulty = 95% A little difficulty = 5%

My speech with the
obturator is:

Normal = 55% Slightly difficult to
understand = 35%

Somewhat difficult to
understand = 10%

My speech with the
obturator is:

Not nasal at all
= 30%

A little nasal = 50% Somewhat nasal
= 20%

When I wear the
obturator, I can
swallow liquids with:

No leakage at all
= 15%

A little leakage
= 45%

Some leakage = 25% A lot of leakage
= 15%

When I wear the
obturator, I can
swallow foods with:

No leakage = 60% A little leakage
= 20%

Some leakage = 20%

My upper lip feels: Normal = 55% A little numb = 25% Somewhat numb
= 10%

Very numb
= 10%

My upper lip looks: Normal = 60% A little funny = 25% Somewhat funny
= 15%

My voice is: Same as before
surgery = 45%

A little different now
= 30%

Somewhat different
now = 20%

Very different
now = 5%

How difficult is it for
you to talk in
public?

Not difficult = 65% A little difficult
= 15%

Somewhat difficult
= 20%

How much difficulty do
you have
pronouncing any
words?

No difficulty at all
= 45%

A little difficulty
= 40%

Some difficulty = 15%

My mouth feels: Normal; not dry at all
= 50%

Rarely dry = 5% Sometimes dry = 30% Often dry = 10% Dry all the time
= 5%

With my obturator I
can chew foods:

With no difficulty
= 35%

With a little difficulty
= 40%

With some difficulty
= 10%

With a lot of
difficulty =
10%

Cannot chew
foods at all
= 5%

How satisfied are you
with the way you
look?

Extremely satisfied
= 20%

Very satisfied = 65% Somewhat satisfied
= 10%

A little satisfied
= 5%

How noticeable are the
clasps on your front
teeth?

Not noticeable at all
= 55%

A little noticeable
= 35%

Very noticeable
= 10%

How often do you
avoid social or
family events?

Never = 80% A little = 10% Sometimes = 10%
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than individuals with a prosthesis retained by
means of a partial or complete upper denture.

With respect to subscale scores on the OFS,
several background characteristics were found to
be influential. Before statistical analysis, the nu-
merical representation for responses to question
13 were reversed so that the trend for higher
scores representing poorer function could be pre-
served in the subscale analysis. Having done that,
the OFS total score was significantly affected by
degree of resection, history of orbital exentera-
tion, a history of radiation therapy, and the
amount of time having worn the definitive obtu-
rator before completing the OFS (p < .05). Indi-
viduals with involvement of less than half the
hard palate were more likely to obtain lower OFS
scores (ie, were more satisfied) than the individu-
als with larger resections. Individuals with no
history of orbital exenteration responded more
variably and with more overall dissatisfaction
with obturator functioning than did individuals
with orbital exenteration. A history of radiation
therapy led to elevated responses on the total
OFS score, which would indicate more overall dis-
satisfaction with obturator function. Finally, in-
dividuals having had their definitive obturator for
a longer time were more likely to express dissat-
isfaction with obturator function than those who
were newer obturator wearers.

With respect to the eating subscale,8 a history
of radiation therapy was a significant predictor of
more dissatisfaction with eating (p < .001). In ad-
dition, individuals having had their definitive ob-
turator for a longer time were more likely to ex-
press dissatisfaction on the eating subscale than
those who were newer obturator wearers.

Considering the speech subscale, a history of
radiation therapy (p < .05) was significantly re-

lated to perceived speech outcomes. Individuals
with no history of radiation therapy were more
likely to report better overall speech outcomes on
the OFS than individuals treated with radiation
therapy.

Background Patient Variables and Clinical Speech
Analysis Results. Results from the MANCOVA
revealed some significant relationships between
background patient variables and instrumental
speech analysis. Specifically, individuals with re-
section of both the hard and soft palate were more
likely to exhibit larger PPO areas (p < .05) than
individuals with resections of the hard palate
only. In addition, individuals with an implant-
supported prosthesis were more likely to demon-
strate larger PPO areas (p < .05) than individuals
with a prosthesis retained by means of a partial
upper denture. There were no significant differ-
ences in speech outcomes between individuals
with implant-supported and complete upper den-
ture–retained prostheses. None of the other in-
strumental speech outcomes were affected by
background variables.

OFS and Clinical Speech Analysis Results. The
Kruskal-Wallis analyses revealed several rela-
tionships between the speech outcome data and
responses on the OFS (Table 3). Patients who re-
ported that they experienced little, if any, leakage
of liquids around the obturator when swallowing
were also more likely to exhibit higher oral pres-
sure generation during speech (p < .05). Individu-
als who rated the dryness of their mouth to be
more severe were more likely to have lower word
(p < .01) and sentence (p < .05) intelligibility
scores. Individuals who reported that the clasps
on their teeth were noticeable were more likely

Table 2. Background patient characteristics and their relationship to items on the Obturator Functioning Scale.

Gender Degree of resection Obturator retention
Orbital

exenteration
Radiation
therapy

Time with
obturatorF M <1⁄2 HP �1⁄2 HP HP/SP CUD RPD ISP

Understandability of speech ↓
Pronunciation of words ↓
Voice quality ↓ ↑ ↑ ↑ ↓ ↓ ↑ ↓
Mastication ↑ ↓ ↓ ↓
Appearance of upper lip ↑ ↑ ↓
OFS total score ↑ ↓ ↓ ↑ ↓ Longer time ↓
OFS eating subscale ↓ Longer time ↓
OFS speech subscale ↓

Cells with text indicate a significant relationship (p < .05).
Abbreviations: ↓ = poorer outcome; ↑ = better outcome; CUD = complete upper denture; F = female; HP = hard palate; M = male; ISP = implant-supported
prosthesis; RPD = removable partial denture; SP = soft palate.
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to achieve higher sentence intelligibility scores
(p � .05) than those without clasps. With respect
to socialization, individuals who reported that
they tended to avoid social events were more
likely to have larger PPO areas (p < .05) and lower
oral pressure generation during the production of
a high-pressure consonant (p � .05). Finally, in-
dividuals attaining a higher level of dissatisfac-
tion on the speech subscale of the OFS were more
likely to have poorer word intelligibility scores
(p < .05). There were no other significant associa-
tions revealed in the analysis.

Reliability. Interjudge reliability was assessed
by means of ICCs for the perceptual data collected
in this investigation. For ratings of word intelli-
gibility, the ICC (2,1) coefficient for reliability
was .9621. A confidence interval of 95% was es-
tablished with a lower boundary of .9269 and an
upper boundary of .9805. For ratings of sentence
intelligibility, the ICC (2,1) coefficient for reliabil-
ity was .9787. A confidence interval of 95% was
established with a lower boundary of .9587 and
an upper boundary of .9891.

DISCUSSION

The results of this study demonstrate that poorer
functioning of certain aspects of an obturator as
reported by patient perception is reflected in what
would be considered clinically poorer aerome-
chanical and perceptual speech outcomes. In con-
sideration of these outcomes, this study revealed
that is essential to consider the influence of back-
ground patient variables in both analysis of pa-
tient perception of obturator function and in in-
strumental assessment of speech ability.

OFS and Clinical Speech Analysis. Interestingly,
the clinical speech outcome measures were re-
lated to aspects of the OFS that dealt with both
speech and swallowing. Specifically, patients
seem to be cognizant of others difficulty in under-

standing their speech as was reflected by the re-
lationship between patient perception of speech
outcome as measured by the OFS and percent in-
telligibility as assessed by a naive listener. In ad-
dition, the detriment to speech that an abnormal
PPO area creates was also realized by the pa-
tients and reflected by avoidance of socialization
when a large PPO area was present. Thus, it is
important to recognize that when a patient has
elevated palatopharyngeal orifice areas, he or she
might be at risk for compromised interpersonal
well-being.

Other associations between the OFS and in-
strumental speech measures included the effect of
a dry mouth and the effect of the presence of
clasps on speech intelligibility. Specifically, a
drier mouth was associated with poorer intelligi-
bility. This is in agreement with clinical anec-
dotes from patients who report that they feel it is
a struggle to talk with a dry mouth. With respect
to obturator clasps, it is interesting to note that
the patients who reported the clasps on their
teeth being noticeable were more likely to achieve
higher intelligibility scores. This was because in-
dividuals who reported that clasps were not no-
ticeable were more likely to be complete denture
wearers. Thus, it could be the case that individu-
als who wear a complete upper denture are at a
disadvantage for achieving higher intelligibility
scores. Other observations of the relationship be-
tween the OFS and instrumental speech mea-
sures revealed that although acoustic measure-
ments of speech did not reach significance, some
relationships between patient perception and na-
salance values approached significance. For ex-
ample, a trend existed in which patients with
higher nasalance scores were more likely to re-
port that they avoid social events (p � .08). Thus,
it seems that all three clinical measures of speech
outcome have value in predicting patient re-
sponse to satisfaction with an obturator.

Table 3. Instrumental and perceptual speech measurements and their relationship to items on the Obturator Functioning Scale.

PPO area Oral pressure Word intelligibility Sentence intelligibility

↓ Leakage of food Higher
↑ Dry mouth Lower Lower
Noticeable clasps Higher
↑ Avoidance of social events Larger Lower
↑ Dissatisfaction—OFS speech subscale Lower

Cells with text indicate a significant relationship (p < .05).
Abbreviations: ↓ = decreased; ↑ = increased; PPO = palatopharyngeal orifice.
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With respect to swallowing, individuals who
generated higher oral pressures were less likely
to report leakage of liquids around the obturator.
This likely reflects the case that a tight seal be-
tween an obturator and the hard and soft tissues
of the maxilla would create an airtight space in
which greater oral pressures could be generated.
As well, a tighter seal would prevent leakage of
liquid around the obturator. That no other rela-
tionship existed between the instrumental mea-
sures and the swallowing questions on the OFS
might be a function of the questions that are
posed. Specifically, patients are asked about leak-
age around the obturator but not about general
swallowing ability. Inquiry regarding general
swallowing ability might be useful in the future in
developing a more complete understanding of
swallowing ability with an obturator.

Background Patient Variables. The results of this
study also indicate that there are several impor-
tant background patient characteristics that can-
not be ignored when looking at either clinical
speech measurements or patient perceptions re-
garding obturator function. One of the most influ-
ential background characteristics was that of a
history of radiation therapy. Individuals with
such a history were more likely to rate their
speech as more difficult to understand and to pro-
duce, more likely to have difficulty with mastica-
tion, and more likely to have higher eating and
speech subscale scores indicating poorer function-
ing in these areas. As well, individuals with a
history of radiation therapy were more likely to
have higher total OFS scores, indicating overall
poorer satisfaction with obturator function. Re-
lated to this, individuals who rated the dryness of
their mouth to be more severe were more likely to
achieve lower speech intelligibility scores. Al-
though these results suggest poorer overall func-
tion when there is a history of radiation therapy,
bias in the data must be considered before any
compelling conclusions can be drawn. It must be
noted that there were a greater number of pa-
tients in the sample who received radiation
therapy. These patients typically had larger re-
sections, and therefore likely had advanced dis-
ease. These factors alone theoretically could lead
to poorer outcomes.

Another influential background characteristic
was the degree of resection, with individuals who
had a combination of soft and hard palate resec-
tions reporting perception of voice as different
from preoperative function, more difficulty with

mastication, and more overall dissatisfaction
with obturator function. In addition, resections
including the soft palate were more likely to re-
sult in higher PPO areas, a factor that is likely to
influence the degree of nasality and subsequent
social interactions. Related to the degree of resec-
tion in this study was also the type of obturator
retention. Those individuals who wore a complete
upper denture or implant-supported prosthesis
were more likely to report changes in their voice.
However, these individuals were also more likely
to have larger resections. Thus, it is difficult to
determine whether degree of resection or type of
obturator retention was the influential factor in
this category of patient perception. More studies
need to be completed that include complete upper
denture and implant-supported obturator reten-
tion for smaller defects than what was present in
the patient base for this study. Related to this,
individuals who wore an implant-supported pros-
thesis were also more likely to report that their
upper lip looked “funny.” When reviewing the
medical records for these patients, two of the
three patients with an implant-supported pros-
thesis experienced contracture along the Weber-
Fergusson resection line through the lip. In
further consideration of degree of resection, indi-
viduals with orbital exenteration responded less
variably and with more overall satisfaction with
obturator functioning than did individuals with-
out orbital exenteration. This difference in vari-
ability between the two groups might be related
to the disproportionate number of individuals
with and without exenteration (ie, 3 individuals
with orbital exenteration vs 17 without). In the
future, a larger sample of individuals with orbital
exenteration might allow for more variation in
response to the OFS. That individuals with or-
bital exenteration had higher overall satisfaction
with obturator function might be related to the
fact that these patients all had defects that were
limited to the hard palate, and, in general, indi-
viduals with orbital exenteration generally had
smaller mean PPO areas.

Finally, gender was also an important back-
ground variable. The findings revealed that
women were more likely to report changes in
their voice than men. In this study, this might be
related to the fact that individuals with resections
that included both the hard and soft palate were
more likely to be women. The involvement of the
soft palate might lead to greater changes in what
patients perceive as “voice.”
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It is interesting to note that the amount of
time that had lapsed between delivery of a defini-
tive obturator and collection of OFS outcomes was
significant, with those who have worn their de-
finitive obturator for a longer time being more
dissatisfied with overall function of the obturator.
This finding was unexpected. Thus, it seems that
adjustment to an obturator might be a lengthy
and changing process that requires close clinical
monitoring. The need for longitudinal collection of
data related to acceptance of an obturator pros-
thesis is necessary.

CONCLUSIONS

Limitations of this study include the relatively
small sample size, which might preclude conclu-
sions regarding some factors such as the relation-
ship of acoustic measurements to patient percep-
tion of obturator functioning because of respective
lack of statistical power. Another limitation was
the fact that there were not equal numbers of in-
dividuals in each patient group based on degree of
resection. To strengthen future studies, it would
be useful to implement larger case-controlled
groups based on new classification systems that
have emerged in recent years.13–15 In addition,
although control for the variability in time be-
tween receiving a definitive obturator and com-
pleting the patient satisfaction questionnaire was
managed statistically, the study could have been
strengthened by asking the patients to complete
the questionnaire after a predetermined time of
definitive obturator wear. Because the question-
naire was not available until more recent years,
this protocol was not followed in this study. Fi-
nally, the OFS is a scale that exists without for-
mal measures of reliability and validity. How-
ever, at the time of this study, the authors knew
no other such scale.

In conclusion, it seems that clinical assess-
ments of speech outcome might be valuable in
predicting patient response to obturator function.
Poor clinical speech results imply that a patient
might be at risk for poor adjustment and compro-
mised social interaction and therefore might be
used as an indicator for psychosocial intervention
before interpersonal well-being is affected to a de-
gree of impairment. Thus, clinical speech mea-
surements should be included in clinical assess-
ment protocols of individuals being rehabilitated
with a speech prosthesis. As well, it cannot be
emphasized enough that consideration of the im-
pact of background variables such as radiation
therapy, extent of resection, and type of retention

on obturator function are prime determinants of
functional speech results and patient satisfaction.

In the future, microvascular free flap recon-
struction will radically expand into maxillary re-
construction. Surgeons might attempt to replace
prosthetic intervention (ie, maxillary or pharyn-
geal obturators) with microvascular free flap re-
construction for many individuals undergoing re-
section of the hard or soft structures of the palate.
Thus, it is imperative at this time to understand
not only clinical outcomes of both obturator and
surgical reconstruction functioning but also to un-
derstand patient perception of these treatment
modalities on speech, mastication, and degluti-
tion. It will be important to identify, or perhaps to
develop, a scale that will be successful in specifi-
cally addressing functional outcomes for both
groups of individuals. With better understanding
of functional outcomes and patient-perceived out-
comes, head and neck teams will have a rationale
to understand prosthetic and microvascular re-
construction as being complementary, thereby al-
lowing for appropriate treatment selection.

Acknowledgments. We acknowledge the Min-
erva Foundation of Edmonton for their support of
this project. In addition, the authors would like to
thank Karrie Page and Dwain Stone for their as-
sistance with the analysis of the perceptual data.

REFERENCES
1. Parker S, Tong T, Bolden S. Cancer Statistics, 1997. Cal

Cancer J Clin 1997;47:3–26.
2. Cancer incidence by site. Age-standardized rate per

100,000. Statistics Canada and the Canadian Council
of Cancer Registries, Health Protection Branch—
Laboratory Centre for Disease Control, 1999.

3. WHO Mortality Database. Age-standardized rate per
100,000. WHO Databank, 1999.

4. Newton JT, Fiske J, Foote O, Frances C, Loh IM, Radford
DR. Preliminary study of the impact of loss of part of the
face and its prosthetic restoration. J Prosthet Dent 1999;
82:585–590.

5. Olson ML, Shedd DP. Disability and rehabilitation in
head and neck cancer patients after treatment. Head
Neck Surgery 1978;1:52–58.

6. Rieger JM, Wolfaardt JF, Seikaly H, Jha N. Speech out-
comes in patients rehabilitated with maxillary obturator
prostheses after maxillectomy: a prospective study. Int
J Pros 2002;15(2):139–144.

7. Lerner TH, Zlotolow IM, Huryn JM, Piro JD, Kornblith
AB, Holland JC. The maxillectomy patient: an analysis of
quality of life. First international Congress on Maxillofa-
cial Prosthetics April 27–30 1994; Memorial Sloan Ket-
tering Cancer Center, New York, NY.

8. Kornblith AB, Zlotolow IM, Gooen J, et al. Quality of life
of maxillectomy patients using an obturator prosthesis.
Head Neck 1996;18:323–334.

902 Patient Satisfaction with Obturator Function HEAD & NECK November 2003



9. Yorkston K, Beukelman D. Assessment of intelligibility of
dysarthric speech. Portland, OR: CC Publications; 1981.

10. Portney LG, Watkins MP. Foundations of clinical re-
search. Norwalk, Connecticut: Appleton & Lange; 2000.

11. Sheard C, Adams R, Davis P. Reliability and agreement of
ratings of ataxic dysarthric speech samples with varying
intelligibility. J Speech Hearing Res 1991;34:285–293.

12. Shrout P, Fleiss J. Intraclass correlation: uses of assess-
ing rater reliability. Psychol Bull 1979;86:420–428.

13. Spiro RH, Strong EW, Shah JP. Maxillectomy and its clas-
sification. Head Neck 1997;19:309–314.

14. Brown JS, Rogers SN, McNally DN, Boyle M. A modified
classification for the maxillectomy defect. Head Neck
2000;22:17–26.

15. Okay DJ, Genden E, Buchbinder D, Urken M. Prostho-
dontic guidelines for surgical reconstruction of the max-
illa: a classification system of defects. J Prosthet Dent
2000;86:352–363.

Patient Satisfaction with Obturator Function HEAD & NECK November 2003 903


