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ABSTRACT

This retrospective study of data for 161 subjects was completed to determine which independent
variables sex, cleft type, age at surgery, surgical procedure, surgeon and/or the presence of fistulae or
dehiscence were predictive of the outcome measure, velopharyngeal competence, after primary palate repair.
The association of syndromes or sequences relative to the outcome measure was also investigated. Results
revealed that three variabi_s were significant predictors of velopharyngeal competence: fistulae (p < 0.001),
dehiscence (p < 0.005) and total cleft palate (p < 0.05). Fistulae and dehiscence were also predictive together (p
< 0.0001). Subsequent classification analyses revealed weak classification abilities for all three of these
variables. Sequences and/or syndromes were associated with incompetent VPC ratings. The results of the

investigation are discussed with respect to current literature and future research. Study limitations are also

reviewed.
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PROBLEM STATEMENT

One of the main objectives of cleft palate surgery is to create a velopharyngeal mechanism that
fumctions adequately during speech. From 60% to 80% of patients exhibit velopharyngeal competence (VPO
for speech after primary palate repair (McWilliams, Morris and Shelton, 1984). For the remaining 20% to 40%
of patients (Witt and Marsh, 1997), the result of surgery with respect to speech is less than satisfactory, and
further intervention is required. The challenge is to determine how to achieve a successful outcome of primary
palatal surgery and which factor or combination of factors contributes to this result. Hence the purpose of this
study was to predict the outcome of primary palate repair based on the variables sex, cleft type, age at surgery,
surgical procedure, surgeon and/or post surgical morbidity.

LITERATURE REVIEW

Velopharyngeal competence (VPC) is defined as the ability to control air pressure and airflow for
speech and sound-emission patterns which affect aspects of both articulation and resonance (Philips, 1980).
Subjective and objective means have been used to measure VPC. The degree of need for secondary
management after primary palate repair has been employed as an indicator of the degree of velopharyngeal
competence (Marrinan, Labrie, and Mulliken, 1998; LaRossa, Randall, Cohen, and Cohen, 1990). In these
instances, criteria for secondary management may vary from patient to patient.

Ordinal subjective rating scales, based on the perceptual evaluation of articulation, intelligibility, and
resonance, have also been utilized to assess the degree of velopharyngeal competence (Copeland, 1990;
Brothers, Dalston, Peterson, and Lawrence, 1995). While perceptual evaluation is subjective in nature, there
are observable characteristics of speech that may complement perception sufficiently to suggest how well the
velopharyngeal mechanism is functioning. The Weighted Values for Speech Symptoms Associated with
Velopharyngeal Incompetence (McWilliams and Philips, 1979; Philips, 1986) is such a tool. It relies on the
clinician’s subjective perceptual assessment of a speech sample. Specific characteristics of articulation and
resonance are weighted in order to derive a numerical score. This score is converted to an ordinal scale of

VPC. The value of this screening tool is that it takes into account both articulation and resonance as well as
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their relationship to VPC. This screening tool correlates with the results of instrumental assessments such as
videofluoroscopy and pressure-flow measurements during speech (Philips, 1980). Thesec assessments, in
addition to the perceptual evaluation, provide information necessary for making decisions regarding the need
for secondary management of velopharyngeal incompetence.

Many variables affect the outcome of palatal surgery and VPC. Researchers and clinicians have
focused on the effects of patient-related variables, and those related to the surgical repair itself. The
relationship between VPC and patient characteristics, such as sex, cleft type, age at surgery and the presence of
a syndrome, has been investigated. Studies have also examined the influence of specific surgical procedures,
surgeons’ skill levels, and post-surgical morbidity on the outcome of palatal surgery.

There are known male-female differences in the distribution of certain cleft types. Isolated cleft
palate occurs more frequently in females, while clefts of the lip with or without cleft palate are more
prevalent in males (McWilliams, et al., 1984). There is some evidence that sex-related differences may
influence a child’s potential for speech proficiency. In a longitudinal study of successful outcome of
primary palatoplasty, over time, females tended to show greater improvements in articulation and oral-nasal
resonance balance than males (Hardin-Jones, Brown, Van Demark, and Morris, 1993).

The type of cleft and its severity have been linked to velopharyngeal competence. Speech of patients
with repaired clefts of the soft palate, viewed as the least extensive cleft type, has shown greater improvement
over time in comparison to the speech of persons born with other cleft types (Hardin-Jones et al., 1993).
Patients requiring secondary surgical management are more likely to have total clefts of the lip and palate
rather than clefis of the palate only (Van Demark and Hardin, 1985). On the other hand, Morris et al. (1993)
reported an unusually high number of their patients with isolated clefts of the palate required secondary surgery
for VPL There is also evidence that clefts in which there is an absence of attachment of the palatal shelves to
the nasal septum (vomer bone) have resulted in less favourable VPC outcomes. This may give rise to a new
concept of severity, based on vomeric attachment and its contiguous muscular complex, rather than extent of

cleft in an anterior-posterior dimension (Marrinan et al., 1998).



3

Early surgery, performed prior to twelve months of age, has been reported to positively influence the
development of speech and to be associated with fewer compensatory articulation patterns regardless of cleft
type (Dorf and Curtin, 1982). Palatal closure at an earlier age is assumed to be beneficial for establishing
normal structural relationships and physiologic activity McWilliams, et al., 1984; Kaplan, 1981). This, in turn,
is thought to facilitate the learning of normal patterns of velopharyngeal movement (Shprintzen, 1990) and
more normal patterns of speech (Dorf and Curtin, 1982; Randall, LaRossa, Fakhraee, and Cohen, 1983).

The presence of a syndrome may affect the outcome of surgery. In 2 study conducted by Witt,
Myckatyn, Marsh, Grames,and Dowton (1997), patients presenting with palatal clefts associated with a
syndrome were more likely to require management of VPI than their nonsyndromic counterparts. The results

also revealed differences in the frequency of VPI between subjects with syndromic and nonsyndromic Robin

sequence.

Different surgical procedures have yielded different success rates in terms of VPC. When
compared with other surgical procedures retrospectively, the Furlow palatoplasty has shown a greater
percentage of successful outcomes (McWilliams et al., 1996; Grobbelaar, Hudson, Femandes, and Lentin,
1995; LaRossa, Randall, Cohen, and Cohen, 1990). Less improvement in speech ratings over time and the
need for more frequent secondary management has been reported for the Von Langenbeck bipedicle flap
procedure in comparison to the VY pushback (Van Demark and Hardin, 1985, Hardin-Jones et al., 1993).
Although the Intravelar Veloplasty (IVV) has been an accepted part of primary palatal repair for over
twenty years, there is evidence to suggest the benefit of this procedure upon VPC is minimal (Marsh,
Grames, and Holtman, 1989).

A surgeon’s training and skill also play a role in the resuit of the primary repair (Bardach and Salyer,
1995; Rintala and Haapanen, 1995) and the occurrence of post-surgical morbidity (Cohen et al., 1991). Witt,
Wahlen, Marsh, Grames, and Pilgram (1998) reported that the cumulative number of surgeries performed by a
single surgeon over a twelve-year period, rather than the annual frequency of performing the operation, was the

key to the surgeon’s improvement. Deficiencies in surgical outcome in other areas of comparably difficult
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surgery have consistently been ascribed to low-volume (presumably less-experienced) operators (Williams,
Shaw, Sandy, and Devlin, 1996). It could be hypothesized, therefore, that this would also be true for the
outcome of cleft palate surgery, which is technically challenging.

The two primary categories of post-surgical morbidity, the presence of fistulae or dehiscences, may
affect velopharyngeal function. The presence of post-operative fistulae has been observed to affect
velopharyngeal function and characteristics of resonance and articulation (Isberg and Henningsson, 1987;
Henningsson and Isberg, 1987). There is a reported correlation between the presence of hard palate fistulae and
the degree of velopharyngeal incompetence during both radiographic studies and perceptual speech evaluations
(Isberg and Henningsson, 1987). There is also a relationship between the presence of a fistula and
characteristics of disordered resonance, reduced intraoral air pressure, and nasal air emission (Henningsson and
Isberg, 1987; Shelton and Blank, 1984), which are known correlates of velopharyngeal incompetence. It can be
presumed, then, that a similar relationship would exist for dehiscence and speech, although there are no specific
reports in the literature.

Clinicians and researchers alike are obsessed with the quality of the outcome of primary palatal
surgery. The surgical result significantly affects orofacial growth and development, speech development,
appearance, and sense of well being of the patient (Roberts, Semb and Shaw, 1991; Stal; Klebuc, Taylor, Spira
and Edwards, 1998). One of the primary goals of cleft palate research is to determine what constitutes the most
efficacious treatment for a particular cleft type with respect to both the timing and type of surgical procedure.

To this end, the Cleft Palate-Craniofacial Journal has published over 200 papers on some aspect of treatrnent

outcome since 1964 (Witt and Marsh, 1997). The timing of surgery, cleft type, and surgical procedure have
each been important considerations at one time or another. The statistical significance of these and other
variables has varied from study to study, making it difficult to differentiate those variables that would be the
most sensitive early predictors of successful outcome of primary palatoplasty. As well, research has often failed
to examine how the relationship among the independent variables would affect outcome.

There continues to be debate as to how best to study cleft palate surgery and its effect on VPC. Errors
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in methodology render questionable the reliability and validity of existing studies and influence the credibility
of their results as well as the degree to which they can be generalized (Roberts et al., 1991). It is argued by
some that prospective, longitudinal, randomized clinical trials (RCT) are necessary to obtain meaningful
conclusions from research (Witt and Marsh, 1997; Roberts et al., 1991). While studies of this nature are
considered the gold standard, there are matters related to ethics, expense, and the complexity of the process
which are difficult to ignore (Berkowitz, 1995; Roberts et al., 1991). An alternative to the RCT is the
retrospective research study. It is economical in terms of the time and cost required to complete (Berkowitz,
1995). At the same time, there is concern regarding lack of complete information about subjects as well as lack
of equivalency of groups under study, which can create biases (Roberts et. al., 1991). Despite this concern, a
retrospective study provides an important historical overview of the evolution of clinical practice as therapies
and protocols change. Finally, a retrospective study allows a potentially large sample of subjects and a number
of variables to be studied in a short period.

There remains a caveat that only 60 to 80% of all patients will have a competent velopharyngeal
mechanism after primary palatoplasty (McWilliams et. al., 1984). Previous research has examined the
outcome of cleft palate surgery with respect to subjective judgments regarding characteristics of articulation
and resonance related to velopharyngeal incompetence and the need for secondary surgery. Although a
number of variables has been studied, their association with the successful outcome of surgery has not been
consistent from study to study. The designs of the studies have also affected their validity and reliability.
Existing databases are considered important sources of information readily available for retrospective
research regarding the outcome of primary palate surgery. It is essential to examine surgical outcomes
relative to velopharyngeal function based on the combined salient perceptual characteristics of articulation
and resonance rather than on individual features. Additionally, it is important to demonstrate more than an
association between VPC and patient- or surgery-related variables. It is critical to analyze the ability and
strength of these variables both individually and as a group, to predict VPC. This study was undertaken to

utilize available retrospective data to investigate the ability of patient- and surgical variables to predict



VPC.

PURPOSE
The purpose of this study was to predict the outcome of primary palatoplasty with respect to

velopharyngeal competence (VPC) in order to inform current and future surgical practice. The research
question was: Can the outcome of surgery, measured by VPC, be predicted from sex, cleft type, age at surgery,
surgical procedure, surgeon, and/or post-surgical morbidity?

STUDY DESIGN
A retrospective study was carried out. Charts of children registered with the Cleft Lip and Palate

Clinic at the University of Alberta Hospital since 1984 were reviewed and data were collected for one
dependent variable and seven independent variables.

VARIABLES

The dependent variable, velopharyngeal competence (VPC) at age four or the earliest possible
sample time, was the measure of surgical outcome in the study. The score obtained on the Weighted Values
for Speech Symptoms Associated with Velopharyngeal Incompetence, hereinafter referred to as “Weighted
Values” (McWilliams and Philips, 1979; Philips, 1986) represented the analog of VPC.
Seven independent variables were considered: (1) cleft type, (2) sex, (3) age at primary surgery, (4) surgical
procedure, (5) surgeon, (6) dehiscence, and (7) fistula(e). Additional documentation was collected

regarding the presence of syndromes with respect to the outcome measure, VPC.

SUBJECTS
The clinical records of 495 children registered with the Cleft Lip and Palate Clinic at the University of

Alberta Hospital constituted the pool of potential subjects for this study. Sources of information on the study
variables within the children’s charts included initial referrals, operative reports, clinical notes, and assessment

reports. Charts eligible for review were screened according to the following inclusion and exclusion criteria.

Inclusion Criteria

Charts of patients who underwent primary palatal repair between 1985 and 1995 were included.
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Patient diagnoses consisted of syndromic as well as non-syndromic overt cleft lip and palate or cleft palate
only. Among these charts, there was evidence that velopharyngeal competence had been assessed at a
minimum patient age of four years, either in the form of a VPC score obtained on the Weighted Values
instrument (McWilliams and Philips, 1979; Philips, 1986} or in an assessment profile that contained sufficient
information to derive a Weighted Value.

Inclusion of patients with diagnoses of syndromic and nonsyndromic clefts allowed for the most
comprehensive study sample. Assessment data at a minimum age of four years were chosen so that some
stability in children’s articulation and language development could be assumed (Shprintzen, 1990).

Exclusion Criteria

Charts were excluded from the review process if they had missing or inadequate data regarding any
one of the following: velopharyngeal function by age four, operative procedures and post-operative outcome,
or management. Charts of potential patients who exhibited dysarthria, anarthria, dyspraxia, and/or sensori-
neural hearing loss were excluded. In these cases, the outcome measure of VPC was considered to be
ambiguous with respect to the relative influence of these conditions versus the effects of craniofacial deficit and
primary palatoplasty.

Charts of patients with cleft lip only were excluded, as this condition was not pertinent to the surgical
feld or the outcome measure of VPC. Charts of patients presenting with submucous cleft palate or occult
submucous cleft palate also were not reviewed. These covert clefts could not be included due to differences in
their underlying dysmorphology, dysfunction, diagnosis, and form of management In contrast to the
identification of an overt cleft, a diagnosis of submucous or occult submucous cleft palate was not always made
at birth. The age of primary repair and the management techniques used for children in the submucous cleft
palate category also varied considerably from those of the overt cleft palate group. In some cases, prosthetic
rather than surgical management of a submucous or occult submucous cleft palate was the preferred method of

treatment.

Finally, charts of patients with a post-surgical dehiscence of the palate or palatal fistulae that had been
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repaired before the criterion age of assessment of VPC also were excluded from the study. The repair of these
dehiscences and fistulae constituted a secondary surgical procedure, which put these cases beyond the scope of

the current study.
PROCEDURE

DATA COLLECTION

The hospital charts of 495 patients were reviewed. The charts of patients who met the inclusion

criteria were set aside for analysis. A code number unrelated to the patient’s hospital identification number

was assigned to each chart.
Dependent Variable
Velopharyngeal Competence. Information regarding VPC was obtained from speech evaluation
reports in each patient’s chart. A VPC score was derived with the Weighted Values tool by evaluating
characteristics of articulation, resonance, voice, anatomy, and vegetative function that were related to
velopharyngeal competence (see Appendix A). A patient’s status was classified according to the following
four-point ordinal scale:
1. Competent (a score of 0)
2. Borderline competent (a score of 1-2)
3. Borderline incompetent (a score of 3-6)
4. Incompetent (a score of 7 or more).
Independent Variables
Cleft Type. The Kernahan classification (Kernahan, 1971) was used to document both cleft type and
degree of clefting. In this system, cleft type, based on embryological development, is described according to
involvement of both the primary and secondary palates or the secondary palate only. Degree of clefling is
documented as total or subtotal. The classification includes the categories below (see Appendix B):
1. Total cleft of the secondary palate

2. Subtotal cleft of the secondary palate



3. Bilateral total cleft of the primary and secondary palates
4. Unilateral total cleft of the primary and secondary palates.

Patient data representing both right and left unilateral clefts of the lip and palate were recorded
without reference to laterality, as the side of the cleft lip, and when affected, the alveolus were not pertinent to
the outcome measure of VPC. Data for patients presenting with subtotal cleft lip were included in the
categories of total cleft palate or subtotal cleft palate, depending on the extent of the palatal cleft. Subtotal
clefis of the lip are not relevant with respect to VPC particularly when they do not extend into the alveolar
process.

Sex. The sex of each patient was documented.

Age at Primary Surgery. A child’s age at primary surgery was calculated in months, based on the

date of surgery recorded on the operative report. The data for this variable were then grouped into binary
categories:

1. Surgery at or before 12 months of age

2. Surgery at or after 13 months of age.

Surgical Procedure. Information regarding the type of surgical procedure performed was obtained
from the operative report and the name of the procedure was recorded. The description of the surgical
procedure was compared to the operational definitions of the procedures provided by Witt and Marsh (1998).
Descriptions of these procedures are provided in Appendix C. The following categories of procedures were
used:

1. Von Langenbeck Palatoplasty

2. Von Langenbeck Palatoplasty + Intravelar Veloplasty
3. VY Palatoplasty

4. VY Palatoplasty + Intravelar Veloplasty

5. Furlow Palatoplasty

6. Other.
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Surgeon. The primary surgeons were identified from the operative reports. Data were collected
regarding the number of surgeries completed by each surgeon. Surgeons were then placed into one of two
categories based on the percentage of surgeries completed over the 10-year sampling period for the study:

1. High-volume practitioner
2. Low-vclume practitioner.

Surgeons completing 20% or more of the surgeries were considered high-volume practitioners. Those
completing fewer than 20% were placed in the low-volume category. This figure was based on a high-volume
practitioner completing more than 30 surgeries over the ten-year study period. This took into consideration the
influence of cumulative surgeries performed by a surgeon on outcomes of VPC (Wittet al., 1998).

Dehiscence. Post-operative discharge summaries and plastic surgery reports from clinic
assessments were reviewed for information regarding the occurrence of unrepaired dehiscences.
Dehiscence was classified according to the extent of the cleft that had reopened following surgical repair.
The following categories were used:

1. No dehiscence

2. Subtotal

3. Total.
"Total" described dehiscence of both the soft and hard palates, while "subtotal” identified dehiscence involving
only the soft palate.

Fistula(e). Information regarding unrepaired fistulae was obtained from post-operative discharge
surnmaries and plastic surgery reports from clinic assessments. Fistula(e) location was classified relative to
three positions:

1. In the hard palate
2. At the border of the hard and soft palates
3. In the soft palate.

Residual alveolar clefts that had not been surgically repaired, were not included in the fistula category



11

or in the analysis because they were not pertinent to the outcome measure, VPC.

Syndromes and Sequences. The ancillary data regarding syndromes and sequences were obtained

from clinic assessments as well as reports received following referrals for genetics assessment. Syndromes and
sequences were classified according to the following three categories:

1. Syndrome or sequence present

2. Syndrome or sequence not present

3. Presence of syndrome or sequence not confirmed.

DATA ANALYSIS

Descriptive Statistical Analysis

Frequencies for the independent variables were tabulated to identify the demographic characteristics
of the study sample. Sample totals for these variables from 1985 to 1995 were computed. The number of
subjects diagnosed with syndromes and sequences was also counted when data were available.

The frequencies of VPC ratings were tabulated for each of the independent variables. When data
were available, frequencies of VPC among patients with diagnoses of clefts associated with syndromes or
sequences were calculated separately.

Inferential Statistical Analysis

A significance level of p < .05 was used for all inferential statistics. Two discriminant function
analyses of the independent predictor variables with respect to the dependent variable were performed. Prior
probabilities were set proportional to the number in each category of VPC.

A zero-order discriminant function analysis was completed for the dependent variable and each of the
independent variables separately. Variables reaching statistical significance then were entered into a stepwise
discriminant function analysis. This analysis assessed the relative importance of the effect of each of the
predictors on the outcome measure, VPC, and selected the most useful discriminating variable(s) based on the
Wilks’s Lambda values. This multivariate statistic is an inverse measure ranging from 0 to 1, with values closer

to 0 denoting a stronger ability to discriminate groups and predict outcomes (Klecka, 1980).
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Classification analyses were completed in order to assess the accuracy of both the zero-order and
stepwise discriminant function analyses’ results. Comparisons were made between the actual and predicted
classifications of subjects for each level of VPC in the form of a classification matrix. The matrix showed the
number of correctly classified cases on the diagonal. Results were reported as both raw data and percentages.
The overall percentage of correct classification for all the levels of VPC combined was based on the sum of the
correctly classified cases divided by the total number of cases.

The Pearson chi-square analysis was used to test for associations between a diagnosed syndrome or
sequence and VPC status. Due to the limited data regarding sequences and syndromes, the dependent
variable, VPC, was treated as a binary variable for this analysis. That is, a competent variable was created
that included both competent and borderline competent VPC ratings. An incompetent variable contained the
VPC ratings of incompetent and borderline incompetent.

RESULTS

EXCLUSIONS

Of the 495 charts reviewed for the study, 313 were rejected based on the exclusion criteria. One
bundred and eight patients presented with clefts of the lip only. Five patients were recorded as having
submucous cleft palates. Five patients were diagnosed with submucous cleft palates and clefts of the lip.
Fifteen patients were deceased prior to age four. Ten patients presented with dysarthria or dyspraxia, and
sensori-neural hearing loss was diagnosed in 16 patients. Revisions of cleft palate repairs that had dehisced,
and fistula repairs prior to age four were detected in 16 patients. An additional 138 patients were excluded
for the following reasons: no operative reports were available (6 patients); speech assessments were
completed prior to age four (39 patients); a VPC score was unavailable or could not be derived based on the
chart information (29 patients); and children had been lost to follow-up (64 patients). These exclusions left
a potential sample of 182 subjects for study.

SAMPLE REDEFINITION

Upon reviewing the data, the Principal Investigator noted that the sample required redefinition based
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on the independent variable, surgical procedures, and the dependent variable, VPC, due to sample size
limitations. Redefinition of the independent variable surgical procedures was necessary because few subjects
had undergone surgical procedures other than the VY Pushback plus Intravelar Veloplasty. A decision was
made to retain the 137 subjects who had undergone the VY Pushback plus Intravelar Veloplasty as well as the
24 who had undergone the Von Langenbeck plus Intravelar Veloplasty procedure. The remaining 21 subjects,
who had undergone VY Pushback alone (7), Furlow (7), and other (7) palatoplasties, were excluded from
the study. The statistical analyses were completed on a final sample size of 161 subjects.

The data for the dependent variable VPC were originally classified as a four point ordinal scale.
Two of these levels, competent and borderline competent, were collapsed into one level, “competent”. The
rationale for grouping these levels was based on the opinion and experience of the Principal Investigator.
Clinically, patients who are considered competent or borderline competent are more similar than those who
are incompetent or borderline incompetent. Patients with VPC ratings of competent and borderline
competent are considered to have successful surgical outcomes and are not candidates for further physical
intervention related to VPC.

CHARACTERISTICS OF STUDY SAMPLE

Table 1 contains the data regarding the characteristics for the final study sample (N = 161).
Frequencies are reported for the three levels of the dependent variable VPC, seven independent variables (sex,
cleft type, age at surgery, surgical procedure, surgeon, dehiscence, and fistulae), the ancillary data regarding
syndromes and sequences, and the independent variables relative to the three levels of VPC. The frequencies

are expressed in percentages, with actual numbers contained in parentheses.
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Sample Characteristics (N=161) for the Dependent Variable, Independent Variables and Ancillary Data

Variable % (n) % (n) % (n) % (n)
Competent Borderline Incompetent
Incompetent

Sex

Male 60.9 (98) 64.3 (63) 21.4 (21) 14.3 (14)

Female 39.1 (63) 49.2 (31) 30.2 (19) 20.6 (13)

Cleft Type

Unilateral cleft primary and secondary palates 36.6 (59) 66.1 (39) 254 (15) 8.5(5)

Total cleft secondary palate 26.1 (42) 54.8 (23) 16.7 (7) 28.6 (12)

Bilateral cleft primary and secondary palates 22.4 (36) 58.3 (21) 27.8 (10) 13.9 (5)

Subtotal cleft secondary palate 14.9 (24) 45.8 (11) 33.3(8) 20.8 (5)

Age at Surgery

< 12 months of age 59.6 (96) 61.5 (59) 25.0 (24) 13.5 (13)

> 13 months of age 40.4 (65) 53.8 (35) 24.6 (16) 21.5(14)

Surgical Procedure

VY Pushback + IVV* 85.1 (137) 59.1 (81) 25.5(35) 153 21

Von Langenbeck + IVV* 14.9 (24) 54.2 (13) 20.8 () 25.0 (6)

Surgeon

Low volume practitioner 67.7 (109) 56.9 (62) 23.9 (26) 19.3 (21)

High volume practitioner 32.3 (52) 61.5(32) 26.9 (14) 11.5 (6)

Dehiscence

No dehiscence 83.9 (135) 62.2 (84) 25.2 (34) 12.6 (17)

Partial dehiscence 16.1 (26) 38.5(10) 23.1(6) 38.5(10)

Fistulae

No fistulae 62.7 (101) 64.4 (65) 13.9 (14) 21.8 (22)

Fistulae 37.3 (60) 48.3 (29) 43.3 (26) 8.3 (5)
in hard palate 32.9 (53) 54.7(29) 37.7 (20) 7.5(4)
at border of hard and soft palates 25@4) 0 75.0 (3) 25.0(1)
in soft palate 1.9 (3) 0 100.0 (3) 0

Syndromes/Sequences

Syndrome/sequence present 13.7 (22) 27.3 (6) 45.5 (10) 27.3 (6)

Syndrome/sequence not present 9.9 (16) 62.5 (10) 18.8 (3) 18.8 (3)

Syndrome/sequence unconfirmed 76.4 (123) 63.4 (78) 22.0(27) 14.6 (18)

VPC ratings for total sample 58.4 (94) 24.8 (40) 16.8 (27)

*[VV = intravelar veloplasty
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DESCRIPTIVE STATISTICAL ANALYSES

VPC. Ratings of competent occurred most frequently (f = 94), followed by borderline incompetent (f
= 40), and incompetent, (f=27).

Sex. Males comprised a larger portion of the sample. Both males and females demonstrated
competent ratings most frequently in comparison to the other two levels of VPC. Ratings of incompetent were
least frequent for both sexes.

Cleft Type. Data regarding cleft type revealed unilateral total cleft of primary and secondary palates
to be the most frequently occurring diagnosis; the subtotal cleft palate group was the least frequent.
Competent ratings were more frequent than the other two ratings of VPC for all cleft types. Borderline
incompetent ratings also were more frequent than incompetent ratings for all cleft types with the exception of
total clefts of the palate. For this cleft type, incompetent ratings were more frequent than borderline
incompetent ratings.

Age at Surgery. The mean age at the time of surgery for the sample was 12.79 months, (SD = 2.58
months). Primary palatoplasty was completed by 12 months of age more often than at 13 months and older.
The mean age at surgery for the early age group was 11.58 months (SD = .61 months), with an intervention
range from 10 to 12 months. For children who were 13 months and older, the intervention range was from 13
to 32 months, with a mean age at surgery of 14.57 months (SD = 3.28 months). Late repair was exceptional,
with only 3.7% of those in the older intervention group undergoing surgical management after 17 months of
age. Both age groups exhibited greater frequencies of competent ratings than the other two ratings of VPC,
followed by ratings of borderline incompetent and incompetent.

Surgical Procedure. Of the two surgical procedures, the VY Pushback with Intravelar Veloplasty
was used much more frequently than the Von Langenbeck with Intravelar Veloplasty. The VY Pushback
plus Intravelar veloplasty procedure demonstrated ratings of competent most frequently, followed by
borderline incompetent and incompetent. For the Von Langenbeck plus Intravelar Veloplasty procedure,

ratings of competent and incompetent were more frequent than borderline incompetent ratings.
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Surgeon. Data for 11 surgeons were included. Percentage of surgeries completed by individual
surgeons ranged from .6% to 32.3% (mean 9.4% surgeries, median 4.9% surgeries). The low-volume
practitioners included the 10 surgeons who completed less than 20% of the total number of procedures.
Together these surgeons accounted for the majority of surgeries. Only four surgeons used both the VY
Pushback plus Intravelar Veloplasty and the Von Langenbeck plus Intravelar Veloplasty procedures.
Surgical outcomes for both the high- and low-volume practitioners were associated with VPC ratings of
competent more frequently than ratings of borderline incompetent and incompetent. Borderline incompetent
ratings occurred more frequently than incompetent ratings for both groups as well.

Dehiscences. A large majority of the charts reviewed recorded no dehiscence. Partial dehiscence
was recorded infrequently and no total dehiscences were recorded. Subjects without palatal dehiscence
demonstrated competent VPC ratings most frequently, followed by borderline incompetent and incompetent
ratings. Subjects with dehiscence demonstrated equal frequencies of competent and incompetent ratings.
Children with dehiscences presented with these two VPC ratings more often than borderline incompetent
ratings.

Fistulae. The greatest number of fistulae occurred in the hard palate. Few fistulae were reported on
the border of the hard and soft palates or in the soft palate. Children, both with and without fistulae,
presented with competent VPC ratings more often than borderline incompetent or incompetent ratings. For
children with fistulae in the hard palate, the competent VPC ratings were most frequent, followed by ratings
of borderline incompetent and incompetent. Subjects with fistulae in the border of the hard and soft palates
obtained VPC ratings of borderline incompetent and incompetent only. Borderline incompetence was the
only VPC rating achieved by subjects with fistulae in the soft palate.

Syndromes and Sequences . Only a small portion of the sample was assessed for the presence of a
sequence or syndrome. Of those who were assessed for a genetic condition, more subjects were diagnosed
with a syndrome or sequence in addition to the cleft in comparison to the number who were without an

additional diagnosis. Pierre Robin Sequence was the most frequently reported diagnosis. Only one
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occurrence of this sequence was reported to be syndromic, however. The second most common diagnosis
was fetal alcohol syndrome. Aperts, Treacher-Collins, CATCH-22, Van der Woude, and Williams were the
other syndromes reported. The subjects diagnosed with a syndrome or sequence more frequently received a
VPC rating of borderline incompetent than competent or incompetent ratings. Subjects for whom
syndromes or sequences were absent or unconfirmed, presented with higher frequencies of competent than
borderline or incompetent ratings.
INFERENTIAL STATISTICAL ANALYSES
Discriminant Function Analysis

The following results were obtained from the zero-order discriminant function analysis and the
stepwise discriminant function analysis.

Zero Order Discriminant Function Analysis
At the zero order level, there were three significant predictors of VPC: dehiscence, fistulae, and

total cleft palate.

Dehiscence. The independent variable, dehiscence, was statistically significant as a predictor of
VPC (x2= 11.020, df =2, p <.005). The Wilks’s lambda of .933 revealed that dehiscence was not a strong
predictor, however, despite reaching statistical significance. Although dehiscence correctly predicted
competent VPC ratings more frequently than borderline incompetent or incompetent VPC ratings, the
classification results revealed that overall 58.4% of the original VPC ratings were correctly classified. The

specific classification results are reported in Table 2.



Table 2

Classification Results of Dehiscence Discriminant Function Analysis
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Predicted Group Membership
VPC Competent Borderline Incompetent Total
Incompetent
Original Count Competent 84 0 10 94
Ratings Borderline 34 0 6 40
Incompetent
Incompetent 17 0 10 27
% Competent 89.4 0 10.6 100.0
Borderline 85.0 0 15.0 100.0
Incompetent
Incompetent 63.0 0 37.0 100.0

Fistulae. The independent variable, fistulae, was a statistically significant predictor of VPC (xz =

15.701, df = 2, p <.001). Although this independent variable reached statistical significance, the Wilks’s

lambda value of .883 revealed that fistulae was not a strong predictor of VPC. All of the subjects with

competent ratings were correctly classified, but none of the borderline incompetent or incompetent cases

were correctly classified. The predicted membership for all of the subjects was competent, with a resulting

overall correct classification rate of 58.4% for the original VPC ratings. The classification results appear in

Table 3.

Table 3

Classification Results of Fistulae Discriminant Function Analysis

Predicted Group Membership
vPC Competent Borderline Incompetent Total
Incompetent
Original Count Competent 94 0 0 94
Ratings Borderline 40 0 0 40
Incompetent
Incompetent 27 0 0 27
% Competent 100.0 .0 .0 100.0
Borderline 100.0 .0 0 100.0
Incompetent
Incompetent 100.0 .0 .0 100.0
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Total Cleft Palate. Total cleft palate was the only cleft type identified as a significant predictor of

VPC (xz= 6.385, df =2, p <.05) on the basis of the zero order discriminant function analysis. The Wilks’s

lambda of .960 revealed total cleft palate to be the weakest of the three significant predictors of VPC,

however. As with fistulae, only the competent subjects were correctly classified by total cleft palate and all

of the borderline incompetent or incompetent subjects were incorrectly predicted to be competent. Again,

the overall correct classification rate was 58.4%. These classification results are contained in Table 4.

Table 4

Classification Results of Total Cleft Palate Discriminant Function Analysis

Predicted Group Membership
VPC Competent Borderline Incompetent Total
Incompetent
Original Count Competent 94 0 0 94
Ratings Borderline 40 0 0 40
Incompetent
Incompetent 27 0 0 27
o Competent 100.0 .0 .0 100.0
Borderline 100.0 0 .0 100.0
Incompetent
Incompetent 100.0 .0 0 100.0

Stepwise Discriminant Function Analysis

A stepwise discriminant function analysis was completed using the three independent variabales

(dehiscence, fistulae, and total cleft palate) that reached statisticall significance in the zero order analysis.

Table 5 contains the results of this analysis. Only fistulae and dehiscence, emerged as significant predictors

of VPC.
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Table 5
Results of Stepwise Discriminant Function analysis
Step | Variables Wilks df1 df2 df3 ExactF | df1 df 2 Significance
Lambda
1 Fistulae .883 1 2 158 10.491 2 158 .000
2 Dehiscence | .824 2 2 158 7.992 4 314 .000
& Fistulae

The results of a subsequent classification analysis revealed that these two independent variables

were not strong predictors of VPC, however. Classification was correct for only 59.0% of the original

grouped cases. Table 6 contains the classification results. Children with competent VPC ratings were most

often correctly classified based on predictions using fistulae and dehiscence.

Table 6

Classification results for the Stepwise Discriminant Function analysis (N = 161)

Predicted Group Membership

VPC Competent | Borderline Incompetent Total
Incompetent
Original Count Competent 84 4 6 94
Ratings Borderline 34 3 3 40
Incompetent
Incompetent 17 2 8 27
% Competent 89.4 4.3 6.4 100.0
Borderline 85.0 7.5 7.5 100.0
Incompetent
Incompetent 63.0 7.4 29.6 100.0
Chi-Square Analysis

Results of the Pearson chi-square analysis for associations between syndromes or sequences and VPC

status was statistically significant (x2 =4716, df = 1, p < .05, n = 38). A significant association was present

between subjects with a diagnosis of a syndrome or sequence and a VPC rating of incornpetent.







