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Introduction

Decades of extensive effort have been dedicated to identifying the 
optimal timing and method of surgery to achieve the best outcome 
of facial growth and speech in unilateral cleft lip and palate (UCLP) 
treatment. Finding the optimal balance between waiting to close the 
cleft in order not to disturb palatal growth and hurrying to close 
the  cleft to benefit speech development has been an ongoing 
challenge [1,2]. Both timing and type of surgery are presumed to 
influence results. Surgical trauma of the palate is generally consid-
ered to adversely affect the growth of the maxilla. It has been shown 
that a palatal scar created by velar surgery impairs maxillary develop-
ment. If this scar is posteriorly located close to the posterior border of 
the hard palate, it might result in less growth restriction [3].

Also, the timing of surgery can affect growth and early surgical 
treatment of the palate can lead to major growth restriction [4,5]. 
However, results from a previous study indicate that there is no 
significant difference in growth on closing the hard palate between 
age 3–5 compared with 5–7 years of age [6,7]. Previous data on the 
development of the residual cleft during the growth after delayed 
palate closure show a reduction of the width of the residual cleft, 
with the greatest reduction until about 18 months of age when 
closing the soft palate at 6 months of age [8]. However, there is 
further reduction in width after that and 82% is functionally closed 
at 7 years [3].

Timing of both hard and soft palate closure is assumed to influence 
speech development, and several researchers have suggested that 
speech results seem to benefit from early timing of soft palate repair 
[9–11]. A functioning velum with competent velopharyngeal function 
enables pressure consonants in the posterior part of the oral cavity and 
thus counteracts the development of glottal or pharyngeal placement 
of articulation in a young child. A residual cleft in the hard palate 
compromises the production of pressure consonants in the anterior 
part of the oral cavity, and this may result in retracted oral articulation 
to a velar position (e.g., the consonant/t/produced as [k]). Several 
studies have reported speech development after different timing of 
hard palate repair. A study from Gothenburg investigated results on 
long-term speech when the hard palate was closed between 38 and 
89 months of age and revealed no difference in articulation related to 
timing of hard palate repair [12]. The participants were divided into two 
subgroups: early delayed hard palate closure (DHPC) (hard palate 
closed at a mean age of 42 months) and late DHPC (hard palate closed 
at a mean age of 73 months), and the comparison showed only one 
statistically significant difference; the later the operation of the hard 
palate, the more the audible nasal airflow at age 7 years. Assessment of 
signs of velopharyngeal incompetence showed somewhat divergent 
results and the expected improvement of oral articulation errors was 
not evident. The authors suggested that the closure of the hard palate 
probably needed to be performed earlier for significant results but also 
small numbers and great variability in age of closure within each group 
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ABSTRACT
Background: Delayed hard palate closure in unilateral cleft lip and palate (UCLP) patients show on a safe 
surgical method and good speech outcome, however, occurrence of orally retracted articulation before hard 
palate closure at 8 years. The aim of this study was to describe surgical and speech outcome in UCLP patients 
closing the hard palate at 3 years.
Methods: A consecutive of 28 participants were operated with Gothenburg two-stage method including 
soft palate closure at 6 months and hard palate at 3 years. Surgical and speech outcome were evaluated. 
Recordings of sentences and spontaneous speech at 5, 10, 16, and 19 years were analyzed blindly and inde-
pendently by three speech-language pathologists. Compensatory articulation, hypernasality, hyponasality, 
weak pressure consonants, and nasal air leakage were evaluated on ordinal four-point and intelligibility and 
perceived velopharyngeal function on three-point scales.
Results: Long-term follow-up revealed a safe surgical method. Articulation disorders were present in 25–30% 
at 5-year but largely not later. About 20% had incompetent velopharyngeal function at 5 years but none at 
19 years. Most participants were well intelligible after 5 years. Hard palate closure at 3 years indicated less 
occurrence of orally retracted articulation compared with a cohort who had hard palate closure at 8.2 years.
Conclusions: Long-term, follow-up of individuals with UCLP after Gothenburg two-stage palate closure 
including closure of the soft palate closure at 6 months and hard palate at 3 years of age shows a safe surgical 
method and indicates less retracted oral articulation compared with hard palate closure at 8 years.
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make it difficult to draw safe conclusions. The Scandcleft multicenter 
study [13] did observe a statistically significant difference between a 
group that had a long delay in hard palate closure (at around 36 months) 
compared to a short delay in hard palate closure (at around 12 months), 
where earlier closure resulted in less retracted oral articulation errors. 
Another study investigated whether a temporary covering of the 
residual cleft in the hard palate with early infant jaw-orthopedics would 
have a beneficial effect on early speech production at 18 months of 
age. No such effects were seen, but the number of participants was 
small as only 10 children were included in each group.25

In Gothenburg, DHPC was performed in patients with UCLP 
between 1975 and 1993. The soft palate was closed at 6 months and 
a DHPC was performed at around 8 years of age. The DHPC method is 
a surgical protocol developed after long-term follow-up of different 
previous surgical methods for closing UCLP. These methods indicate 
that early bone grafting as well as creating surgical scars interfering 
with vomero-premaxillary sutures significantly contributes to 
growth restriction of the maxilla [3,14]. In contrast, long-term results 
of  maxillary growth of patients with DHPC measured from 
roentgencephalograms at 5, 10, 16, and 19 years of age showed very 
good maxillary growth even up to the final examination, a finding 
supported by the low need for orthognathic surgery (10%) [3,15]. An 
evaluation of speech results used standardized audio recordings of 
55 patients from the same cohort of patients with DHPC, and they 
were analyzed blindly for cleft speech characteristics at 5, 7, 16, and 
19 years of age and at the clinic at age 10 [11,16]. Prominent 
hypernasality and oral articulation errors at age 5 years were markedly 
reduced throughout the years with low prevalence at ages 16 and 
19  years. Pharyngeal flap surgery was performed in six of the 
55 patients (11%). Retracted oral articulation was present in 39% of 
the participants at 5 years of age and in 23% at age 7 (before hard 
palate closure). However, at age 10, retracted oral articulation was 
present in only 6%, and at age 19, only in one out of the 55 participants 
was present. In an effort to improve articulation results, a modified 
version with less delay in closing the hard palate named two-stage 
palate closure was introduced in 1993, closing the soft palate as at 
6 months and the hard palate at 3 years of age. The main purpose of 
this investigation was to study the surgical and speech outcome after 
the modified two-stage palate closure. More specifically, would the 
occurrences of retracted oral articulation decrease in this cohort 
compared with the group with earlier DHPC closure?

Methods

A total of 28 consecutive patients, born with UCLP between 1993 
and 1996, were surgically treated with two-stage palate closure 
including lip and soft palate closure at 6 months and hard palate 
closure at 3 years at Sahlgrenska University Hospital, Gothenburg, 
Sweden. The surgical protocol is described in detail by Mark and 
Lilja [17].

The surgical method of the soft palate repair at 6 months was the 
same as used in DHPC closing the hard palate at 8 years. In summary, 
the soft palate closure includes incisions that follow a zig-zag route at 
the border between the hard and soft palate, posterior to the greater 
palatine artery. A posterior-based vomer flap is dissected and raised. 
Oral mucosal flaps in the soft palate are raised by blunt dissection. The 
insertions of velar muscles at the posterior border of the hard palate are 
cut, including the nasal mucosa. The muscle-mucosal flap is dissected 
free and mobilised posterior to the level of the opening of the Eustachian 
tube. Musculus levator veli palatine is included in the muscular bulk, 
which is sutured over the midline from both sides and also to the vomer 
flap. Oral mucosal flaps finally cover the raw surfaces of the muscle, 
nasal layer, and vomer flap. Seven of the patients, however, were 

operated in the soft palate with at different method of soft palate 
closure according to leg A in the Scandcleft study [18]. Therefore, these 
patients were excluded for speech evaluation resulting in a group of 21 
patients. The surgical method of the hard palate repair at 3 years is as 
follows: A vomer flap is raised on the non-cleft side and an incision is 
made at the cleft border on the cleft side followed by subperiosteal 
dissection where the palatal mucosa is raised, and the vomer flap was 
tucked in and sutured. Twenty-eight patients were followed up on a 
regular basis at 18 months, 3, 5, 7, 10, 13, 16, and 19 years of age 
regarding the surgical outcome. In DHPC, the residual cleft was closed 
at the time of mixed dentition at 8 years in conjunction with 
the secondary alveolar bone grafting. The same surgical method closing 
the residual cleft with a ‘tuck in’ vomer flap from the non-cleft side was 
used.

Speech outcome

Seven children who were born after March 1996 were operated in the 
soft palate with the same technique later used in the Scandcleft study 
and were therefore excluded from the follow-up of speech results. 
The remaining 21 participants who had been recorded at their rou-
tine follow-ups were reassessed for speech recording at ages 5, 10, 16, 
and 19 years. One boy had moved to another part of Sweden after 
5 years of age and therefore had not attended the later follow-ups. 
Thirteen participants were involved in an evaluation of the use of 
pre-surgical infant jaw-orthopedics, but no significant beneficial 
effects for early speech production were found at 18 months of age 
[12]. Therefore, they were not singled out in the present study, and all 
children treated with the same surgical protocol were considered as 
one group. In the previously studied group with DHPC, 39% of the 
5-year-olds had retracted oral articulation (i.e., a palatal or velar place 
of articulation for dental high-pressure consonants). As an aim of this 
study was to assess whether an earlier closure of the hard palate had 
a positive impact on dental articulation, this speech variable was sin-
gled out for statistical comparison between the group with DHPC at 
around 8 years and the present group with hard palate closure at 
around 3 years of age.

Fistulas and speech improving surgery

Fistulas present posterior to the alveolar region before bone grafting 
affecting the speech were considered as true fistulas. Fistulas occur-
ring after the bone grafting were considered as failures of the bone 
transplantation. Speech improving surgery includes velar re-repair 
and pharyngoplasty.

Hearing

Hearing and ear status were regularly followed up as part of our clini-
cal routine. Not all participants attended all follow-up visits, but a 
majority (13/21) had consistent data from 5, 10, 16, and 19 years of 
age. Fourteen participants had been treated with grommets/ventila-
tion tubes during their early years. At 19 years of age, 16 of the 21 
participants had audiograms on the same day as the speech record-
ing; 15 participants had normal hearing and one had a mild (20–40 dB) 
unilateral hearing loss.

Speech therapy

A chart review revealed inconsistent data collection with regard to 
speech therapy at the hospital or pre-school/school. Two participants 
had extensive speech therapy because of glottal articulation in their 
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preschool years, and a total of 11 participants had had speech ther-
apy to some degree, primarily at 3–10 years of age.

Speech analysis

Not all 21 children had available recordings from all ages but a major-
ity did; 19 recordings were available from the follow-up at 5  years, 
17 at 10 years, 15 from 16 years, and 17 from 19 years of age. From 
the available recordings the repeated sentences with pressure conso-
nants, nasals and consonant clusters routinely used at Swedish cleft 
centers were edited out together with about 2 min of spontaneous 
speech elicited during play or retelling a story or film. These speech 
samples were put together for blinded independent assessments per-
formed by three speech-language pathologists (SLPs) experienced in 
assessing cleft palate speech: two from the cleft center in Gothenburg 
and one from another cleft team in Sweden, to include an external 
rater. All judges assessed all speech material. When they disagreed, the 
median value was used. In addition, 30% of the material was re-as-
sessed for calculation of intra-rater reliability. Both intra- and interrater 
reliability was calculated with percent exact agreement. The sentences 
were evaluated at all ages for retracted oral articulation of plosives, 
glottal plosives, and glottal, pharyngeal or nasal realisation of frica-
tives on four-point-scales. For the teenagers, distorted/s/-sounds were 
also assessed since this is more deviant from the norm at these ages. 
The sentences were also rated for signs of velopharyngeal incompe-
tence; hypernasality, audible nasal airflow, and weak pressure conso-
nants on four-point scales. The speech variables were identical to the 
ones used in the Swedish Articulation and Nasality Test (SVANTE), that 
all three raters were well accustomed to and use in clinical evaluations 
as it is a standardised used test by all Swedish cleft centers [19]. The 
definitions of the scale are displayed in Table 1. 

The connected speech was rated at all ages for intelligibility on 
a  three-point scale where 0 = normal/everything is intelligible, 
1 = mildly reduced, and 2 = moderately to severely reduced. In 
addition, all speech material was used for judging the overall 
perceived velopharyngeal function on a three-point scale where 0 = 
normal/competent, 1 = marginally incompetent, and 2 = incompetent. 
Intrarater agreement was 97, 89, and 94%, respectively, for the three 
judges, and interrater agreement was calculated pairwise; between 
judges 1 and 2; 82%, judges 1 and 3; 82%, and judges 2 and 3; 81%.

Statistical analysis

In order to compare retracted oral articulation in this study with a pre-
vious study where the hard palate had been closed at a mean age of 
8.2 years, both data sets were entered into the Statistical Package for 
the Social Sciences (SPSS). A non-parametric method was used as 
data were ordinal and distribution was skewed. A comparison of 
independent samples with two-tailed Mann–Whitney U-tests was 
performed at 5, 10, 16, and 19 years of age.

Ethical approval

This study was approved by the local ethics committee (Dnr 1020-12).

Results

Surgical results in total of 28 patients with two-staged  
palate closure

Soft palate closure was performed at a mean age of 6.25 months, and 
the median age was 6 months. The hard palate closure was per-
formed at a mean age of 3 years and 4 months and a median age of 
3 years and 3 months. Bone transplantation was performed at a 
mean age of 7 years and 10 months, and the median age was 7 years 
and 8 months.

Re-bone transplantation occurred in two patients (7%) and 
orthognathic surgery in one patient (4%). True fistulas were closed in 
two patients (7%), and fistula closure because of failure of bone 
transplantation was performed in four patients (14%). Both types of 
fistulas were symptomatic, in total 21%.

In the group with 21 patients (whose speech was assessed in the 
present study), speech improving surgery with secondary re-repair 
with intraveloveloplasty was performed in two patients (11%) and 
with pharyngealplasty in another two (11%). This resulted in a total 
frequency of 19% having speech improving procedures.

Speech results

Retracted oral articulation was assessed at 5, 10, 16, and 19 years of 
age. It was prevalent to some degree for approximately 25% of the 
5-year-olds and was resolved at 10 years of age (Figure 1). The statisti-
cal comparisons of retracted oral articulation in this study and the 
previous study of DHPC (8.2 years) revealed no statistically significant 
difference, but there was a statistical trend at 5 years of age, p = 0.0507, 
Z = 1962. At later ages, the comparisons were far from statistical sig-
nificance; at 10 years of age p = 0.188, Z = −1317, at 16 years of age 
p = 0.435, Z = −0.781, and at 19 years of age p = 0.543, Z = −0.608.

Glottal plosives were present to some degree in about one-third 
of the group at 5 years of age but had reduced considerably at age 10 
(Figure 2).

Two participants had one or two minor/s/-deviations in their late 
teens.

Signs of velopharyngeal incompetence were present mainly at 
5  years of age. The overall impression of perceived velopharyngeal 
function on the three-point scale showed four participants with 
incompetent velopharyngeal function at 5 years of age, one at 10 and 
16 years of age, and none at 19 years (Figure 3).

Hyponasality was present to a mild degree in approximately 20% 
of the participants at 5 and 10 years of age, not at all at 16 and in 
two individuals (13%) at 19 years of age. Two of the four individuals 

Figure 1. Occurrence of retracted oral articulation at 5, 10, 16, and 19 
years of age where green = normal/no occurrence, light green = occurring 
once  or  twice, yellow = occurring often, red = occurring always or almost 
always.
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Table 1. Speech variables and definitions of rating scales in rating sentences

Scale 
value

Definitions for rating 
hypernasality, hyponasality, 
weak pressure consonants

Definitions for rating nasal air 
leakage and articulation errors

0 Normal No occurrence
1 Mildly deviant Occurring once or twice
2 Moderately deviant Occurring often
3 Severely deviant Occurring always or almost always
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with mild hyponasality at 10 years of age had had pharyngal flaps at 
around 5 years of age. Both had available speech recordings from all 
ages, and no hyponasality was found when they were 16 or 19 years 
of age.

Intelligibility was reduced in about haft the group at 5 years of 
age. At 10 years, 88% of the patients were well intelligible and at 
19 years of age all of them (Figure 4).

Discussion

There is still no conclusive scientific evidence for the recommended 
age for palatal closure. However, there is evidence showing that late 
palatal surgery is beneficial for palatal and midface growth, and on 
the other hand, early repair is beneficial for speech development [10]. 

In order to further understand this contradictory relation in cleft 
treatment, investigations aiming at reliable scientific follow-up of 
long-term treatment results are therefore crucial. It is complicated to 
perform such investigations internationally, because different health 
care systems, available scientific resources, and continuity of health-
care providers in different countries may have adverse effects on how 
data is collected, assessed, and interpreted. In an effort to achieve reli-
able long-term results, the present study used a careful follow-up tim-
ing of up to 19 years of age. Even though the 21 participants in the 
speech evaluation constitute a relatively small group, we believe the 
results point to a reduction of oral retracted articulation at 5 years of 
age when the hard palate closure was performed at a mean age of 
3 years instead of 8 years. The statistical analysis of the difference was 
not statistically significant but did indicate a trend. This is probably 
because of small numbers in the present study. In our opinion, the 

Figure 2.  Retracted articulation to a glottal or pharyngeal level.
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Figure 3. Signs of velopharyngeal dysfunction.
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clinical relevance of a reduction from 39% of the patients having a 
high incidence of retracted oral articulation in the previous DHPC 
study compared to one individual (5%) in the present study is still 
considerable (Figure 5).

The focus on p-values below 0.05 is questioned among several 
researchers where small numbers are investigated, and a transition 
to discussing whether the difference is of clinical relevance is 
suggested [20,21]. We interpret the findings of this study to indicate 
that an earlier closure of the residual cleft in the hard palate improved 
the opportunities for speech development of anterior pressure 
consonants. However, the Scandcleft study found that hard palate 
closure as early as age 12 months is preferable, when it was compared 
to hard palate closure at 3 years [13]. Another study focusing on 
primarily one stage palate repair investigated speech and vocabulary 
at 3 years of age and found that palate closure at age of 11 months 
instead of 15 months resulted in better articulation [22]. At our 
center, further long-term studies are in progress, evaluating the 
development of retracted oral articulation and its effect on speech 
with closing the residual cleft at 2 years. These studies must, however, 
be performed in conjunction with evaluation of the facial growth to 
find an optimal time point for closing the cleft with a two-stage 
procedure.

It could also be argued that with time, most patients born with a 
cleft palate develop normal speech, so the relatively small differences 
at younger ages are of less importance. However, a child may develop 
at less favorable attitude to communication if they speak in a way that 
is deviant from the norm and perhaps are less intelligible during their 
pre-school years [12,23]. A study of 10-year-olds’ communication 

attitudes revealed a more negative attitude in children born with a 
cleft involving the palate compared with children without clefts 
[24,25]. Studies of peers’ attitudes to 7- and 10-year-olds with cleft-
specific speech errors revealed that they noticed even slight 
articulation errors and described them in less favorable ways [26,27]. 
These findings underline the importance of giving children the 
prerequisites to develop normal speech as early as possible to 
facilitate their communicative participation.

Intelligibility at 5 years of age was lower (47% were completely 
intelligible) compared to the results in the previous study of DHPC 
(64%) and a study by Sell et al. [28], where approximately 57% of the 
5-year-olds had good intelligibility. The measurement of intellibility is 
difficult and different methods and standards are applied; to let SLPs, 
lay persons or parents rate the child’s speech or to investigate how 
many of the words are perceived correctly in a controlled test situation 
[29]. This makes the results subjective in nature and difficult to compare 
between different studies. Since we believe intelligibility is an important 
measure of speech function in a person’s everyday context, it is reported 
in this study despite its limitations. In future, we hope to be able to use 
internationally agreed standards for rating speech variables including 
articulation and signs of velopharyngeal insufficiency (VPI) as well as 
intellibility and to include and calibrate raters from different countries 
to be able to compare results, as was done in the Scandcleft project [30].

In order to compare the speech as accurately as possible, seven 
patients were excluded in the speech evaluation because of the 
difference in the method of soft palate closure. However, this method 
of soft palate closure is considered not to affect the growth, which is 
why it is included in the results of the surgical treatment as well as 
and as well as in a growth study of the same cohort. In this study, 
22% of the participants had secondary velopharyngeal surgery 
which is a comparatively high number, but in line with the speech 
results of many other studies; a recent study of two cohorts 
of  patients born with UCLP in Sweden showed 24 and 53% rates 
of pharyngeal flap surgery, respectively [23]. To use the prevalence 
of secondary velopharyngeal surgery as an evaluation method of 
speech results after primary surgery is difficult, as indications for 
surgical intervention can vary over time. The prevalence is influenced 
by other factors as well, such as the surgeons’ and SLPs’ opinions and 
the parents’ and patients’ own choice. Therefore, the indication for 
surgical intervention can vary between studies. Nevertheless, it 
must be considered an indication of the velopharyngeal function 
when comparing different methods of primary palate closure. The 
fact remains that a competent velopharyngeal function is a 
fundamental objective in cleft surgery, and it is unexpected and 
problematic that the occurrence of signs of VPI in this study was 
higher than before. The frequency of VPIs treated with pharyngeal 
flap in DHPC was 10% (5 out of 50), and 11% (2 out of 21) in the Figure 4. Intelligibility.
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Figure 5. Occurrence of retracted oral articulation in the previously studied cohort with delayed hard palate closure to the left and in the present study closing 
the hard palate at 3 years to the right.
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present study as well. To minimize the use of pharyngoplasty; an 
extensive procedure in the palate, a secondary palatoplasty 
including intravelar veloplasty was introduced in the beginning of 
the 1990s. This method therefore was an option for the cohort in the 
present study who closed the residual cleft in the hard palate at 3 
years of age. In this group, two additional secondary speech 
improving procedures were therefore performed, 22% in  total 
including the pharyngeal flaps. As before, the decision for speech 
improving surgery was based on the evaluation of VPI by a SLP, 
videofluoroscopy, and nasendoscopy but as there were no set 
criteria for the decisions either for pharyngealplasty or secondary 
palatoplasty including intravelar veloplasty, the decision basis for 
VPI-surgery could have changed from the previous cohort.

Over the years, the scientific organization in Sahlgrenska University 
hospital cleft team has aimed at regular long-term follow-up 
regarding growth, occlusion, speech, and appearance. The long-term 
outcome of growth and speech in DHPC has been reported to achieve 
very good maxillary growth as well as good speech. However, the 
typical retracted oral articulation related to the residual cleft was 
quite frequent during the early ages, especially before the repair of 
the hard palate and alveolus at 8 years of age. Interestingly though, 
the retracted oral articulation decreased even before the residual 
cleft was closed at 7 years in patients with DHPC, which is interpreted 
as an effect of a functionally closed residual cleft.

The present study of two-stage palate closure introduced in 1993 
involves closing the hard palate earlier, that is a soft palate closure at 
6 months and hard palate closure at 3 years, and it showed the same 
surgical results as in DHPC; low rates of symptomatic fistulas affecting 
the speech (7, respectively, 6%) but higher symptomatic fistulas in total 
(21%), re-bone grafting (7, respectively, 8%), and orthognathic surgery 
(4, respectively, 10%). These results must be considered acceptable in 
comparison to many other reported results of surgical methods [31]. 
The two-stage palatal closure can therefore, as the DHPC-method, can 
be considered a safe surgical method with acceptable risk for surgical 
complication in treatment of patients with UCLP.

The soft palate repair at 6 months of age is shown to guide the 
growth of the palate and therefore decrease the residual cleft to 
approximately 18 months of age. However, some residual clefts 
continue to decrease in width until 7 years of age. The development 
of a narrow and often functionally closed residual cleft has surgical 
advantages when closing it. A procedure closing a residual cleft at 
3 years can, therefore, be made using a ‘tuck in’ flap from the vomer. 
This surgical method causes limited trauma in the palate earlier 
shown to be advantageous for less restriction of future palate growth. 
The need for mucoperiosteal flaps, less favorable for the growth 
because of scar formation, is limited. The 4% frequency of orthognathic 
surgery in this study indicates a very good growth. A detailed Goslon 
and encephalogram analysis of long-term outcome of maxillary 
growth after the HPC3 has been performed [32]. The frequency of 
surgical complications reported in this study is low and can be 
compared to other methods reported in the literature [31]. The 
reported growth and the presented surgical as well as the speech 
results in this study show on a acceptable safe surgical method.

Limitations

The methodology for assessing speech was largely copied from the arti-
cle by Lohmander et al. [33], to facilitate comparison with the  different 
surgical protocols. The method commonly used today is a phonetic 
transcription of each phoneme for the assessment of articulation, nasal 
air emission and weak pressure consonants. A limitation of the present 
study is that an earlier and outdated assessment method was used; 

however, the direct comparison with data from a previously used surgi-
cal protocol at the same center in Gothenburg was prioritized.

Not all children had speech recordings at all ages, and this limits 
the possibilities to follow speech development closely. This is a 
common problem when the time frame for follow-up is almost 
20 years, as in our clinical routine. As just over 90% of the patients had 
available recordings of good quality at 5 years of age and in their late 
teens (either at 16 or 19 years of age), we propose that it is sufficient 
data to draw conclusions from.

Another limitation is the lack of consistent and detailed 
information on speech therapy, especially as the focus is on 
articulation errors, which are the most accessible cleft speech 
characteristics to correct with speech training. This is a common 
problem in cleft research where the aim is to tease out effects of a 
surgical protocol. An exception is the Scandcleft study where detailed 
information was collected, and a significantly negative correlation 
between correct consonants and number of speech therapy visits 
was found [13]. This was interpreted as an accurate identification of 
children with articulation disorders, but that the intervention that 
was offered was not efficient. Better and more detailed studies on 
effects of different types of speech therapy is highly needed for the 
cleft population, as pointed out by Bessell et al. [34], among others.

The fact that only 21 of the 28 participants were operated with the 
same method for soft palate closure and hence were included in the 
speech assessments is another unfortunate fact. Possibly, this 
reduction of participants contributed to the lack of statistical 
significance in the comparison of oral retracted articulation between 
this study group and the earlier study where closure of the had palate 
was performed at around 8 years of age.

Conclusions and implications for further research

Long-term, longitudinal follow-up of individuals with UCLP after 
Gothenburg two-stage palate closure including soft palate closure at 
6 months and hard palate at 3 years shows a safe surgical method 
with acceptable rate of surgical complications and less retracted oral 
articulation compared to closure of the hard palate at 8 years. 
However, oral retraction of articulation was noted often or all the time 
in about 20% of the patients at 5 years of age. The possibility to close 
the hard palate earlier is thought to be beneficial for speech develop-
ment and at present the hard palate is routinely closed at 2 years of 
age. Further follow-up of growth and speech in patients born with 
oral clefts with different timing and types of surgery is needed.
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