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ABSTRACT 

Speech Outcomes of Submucous 

Cleft Palate: Speech Evaluation and 

Timing of Operation 

GUANG LIN 

College of Medicine 

Department of Plastic and Reconstructive Surgery 

The Graduate School 

Seoul National University 

Background: Patient with submucous cleft palate (SMCP) does not need routine 

surgical repair, because a significant number of patients will not develop 

velopharyngeal insufficiency (VPI). Surgeries are consequently delayed until speech 

can be assessed. However, surgical treatment in SMCP was reported ineffective in 

improving speech due to timing of operation. The speech outcomes were reviewed in 

a group of patients who were treated according to speech evaluation results. The 

incidence of VPI and speech outcomes in SMCP were assessed. 
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Materials and Methods: A retrospective study was performed for 18 patients with 

SMCP who were treated in Seoul National University Children’s Hospital (SNUCH) 

from January 2005 to January 2015. Timing and outcome of speech evaluation, 

history of surgical treatment and speech therapy were reviewed. Surgeries were only 

performed to patients with SMCP who were confirmed as having VPI by speech 

evaluation. All patients with VPI were operated using Furlow double opposing Z-

palatoplasty, and followed by postoperative speech therapy accordingly. 

Results: Incidence of VPI was 56% (10/18). Surgical intervention was performed to 

all 10 patients with VPI, and mean age at operation was 51.6 months (4.3y; range, 

29-119 months). All 10 (100%) operated patients achieved competent velopharyngeal 

(VP) function. 9 out of 10 operated patients were treated with speech therapy 

postoperatively, and articulation errors were corrected in 89% (8/9).  

Conclusion: The present study proposed to treat patients with SMCP accordingly, 

after speech evaluation was conducted at an adequate age. It may be relatively late in 

timing to perform palatoplasty after confirmation of VPI through speech evaluation, 

yet would be effective in VPI correction. Postoperative speech therapy is beneficial 

to articulation of patients with SMCP. 

Keywords: Submucous cleft palate (SMCP), Velopharyngeal insufficiency (VPI), 

Timing, Surgical treatment, Speech evaluation, Speech therapy. 

Student Number: 2014-25230  
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BACKGROUND 

Submucous cleft palate (SMCP), as a relatively rare variant of the cleft palate, is a 

deformity in which there is a defective union of muscle across the velum with an 

intact oral and nasal mucosa. SMCP is characterized by bifid uvula, bony notch in 

the posterior border of the hard palate, and zona pellucida. [1] The incidence of 

SMCP is estimated to be 0.02% to 0.08% approximately in children. [2-4] 

Velopharyngeal insufficiency (VPI) refers to a condition that aberrantly inserted 

levator palatine muscles cannot elevate the soft palate sufficiently during speech, 

leading to imperfect velopharyngeal (VP) closure. [5] Surgical treatment is needed 

to correct VPI in patients with SMCP. Incidence of VPI in SMCP was reported only 

5%-50%. [2-3,6-8] A significant number of patients were proved to be 

asymptomatic, [9] hence patients identified with SMCP need not routinely undergo 

surgical repair. The perceptual speech evaluation is the most widely used method to 

identify VPI. [5] VPI is often diagnosed late, because performing a speech 

evaluation requires the patient to be sufficient in speech. [10] Therefore, patients 

with SMCP are usually operated late, especially when compared to isolated cleft 

palate patients. [11]  

The timing of surgical correction in SMCP has been much controversial. [10] 

Early repair has been proposed by some studies. In 1965 Porterfield HW et al [13] 

suggested surgical repair at 16 to 18 months would offer superior postoperative 

speech. In 1988, Pensler and Bauer [14] advocated early repair of SMCP based on a 

small series. They documented normal speech in six of eight children operated 

before 2 years of age but in only one of seven if the operation was delayed until 
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after 2 years of age. It is believed that speech develops before 18 to 24 months of 

age, and palatal repair in SMCP should be performed before speech develops. [12] 

Recently, it is widely advocated to keep patients with SMCP under follow-up before 

they get old enough to undergo proper perceptual and instrumental evaluation for 

speech. The age of 3 to 4 years is considered to be adequate according to some 

researchers. [7,10] However, there have been a number of recent studies reporting 

patients with SMCP operated before an adequate age for speech assessment. And 

the poor outcomes of speech were imputed to relatively late timing of surgery. 

[9,11,15]  

This study investigated speech outcomes of patients with SMCP who had been 

treated according to speech evaluation results. The incidence of VPI in SMCP and 

postoperative speech outcomes in relation to age at operation were assessed. 18 

patients with SMCP registered at SNUCH over a 10-year period were 

retrospectively reviewed after screening. 

 

MATERIALS AND METHODS 

The medical records were reviewed for all patients with SMCP registered at Seoul 

National University Children’s Hospital from 1st January 2005 to 1st January 2015. 

Using the EMR (Electronic Medical Recording) system, a list of 99 patients was 

obtained. Restrict selection criteria was applied to minimize variability, and only 

patients with isolated SMCP were selected as patient material in this study. Of the 

99 patients, 42 patients were excluded for being confirmed as other diagnosis (Bifid 

Uvula: 16, Incomplete Cleft Palate: 10, Normal Palate: 16). Among the rest 57 

patients with SMCP, 27 patients with syndromes or comorbidities (Hemifacial 
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microsomia and microtia: 3, Cleft Lip: 14, Syndromic, Chromosomic and other 

congenital anomalies: 10) and 5 patients who were operated by other surgeons were 

excluded. Finally, after excluding 7 patients for lacking follow up data, the total 

materials of 18 patients were thoroughly reviewed, which involved 10 operated 

patients (No.1 – No.10) and 8 unoperated patients (No.11 – No.18). (Figure 1) 

Clinical data was obtained, including patient sex, date of birth, age at diagnosis, age 

at operation, timing and results of speech evaluation, and videofluoroscopy results if 

applicable. The treatment protocol for SMCP in the Seoul National University 

Children’s Hospital is shown in Figure2. The diagnosis of SMCP was made with the 

existence of at least 2 of the 3 anatomical findings (bifid uvula, zona pellucida, and 

notch on the posterior border of the hard palate). All patients were followed up 

before a formal perceptual speech evaluation was successfully made by the speech 

pathologist, when patients got cooperative enough for assessment (usually around 

the age of 36 months). For patients who were old enough to cooperate at diagnosis, 

speech evaluation was made immediately.  
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 Figure 1. Flow of Screening Patients with Isolated SMCP 
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Figure 2. The Treatment Protocol for SMCP 
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2.1 Speech Evaluation 

Speech evaluation was conducted to all patients with SMCP by a single speech 

pathologist. A speech evaluation consists of hypernasality, nasal emission and 

articulation. 

Hypernasality was judged perceptually by speech pathologist on production of 

nasal resonance. Patients were asked to answer simple questions, and their 

spontaneous speeches were observed as well. It was recorded in 6 scales. Normal, 

mild, moderate and severe were graded as 0, 1, 3 and 5 respectively. Those between 

mild and moderate were graded as 2, and those between moderate and severe were 

graded as 4. 

 Grade 0(normal)  

 Grade 1(mild ) 

 Grade 2(mild to moderate) 

 Grade 3(moderate) 

 Grade 4(moderate to severe) 

 Grade 5(severe) 

Nasal emission was judged on mirror-fogging test. In this test, a small mirror 

which has scales from 0 to 7 is held under the nose of the patient while they are 

asked to repeat four Korean words with high-pressure oral consonant sounds (포도, 

기차, 딸기, 배추). The severity was calculated with the scales on the mirror.   

 Scale 0-1(normal) 

 Scale 2-3(mild) 
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 Scale 3-4 (moderate) 

 Scale over 5 (severe) 

Articulation accuracy were assessed according to ‘Urimal Test of Articulation and 

Phonology (U-TAP)’. (Table 1) Each age from 2 to 6 has a specific value of average 

articulation accuracy and a specific standard deviation. [16] For patients with 

articulation accuracy above average ~ -1SD (age-specific), speech therapy was 

regarded unnecessary. For patients with articulation accuracy within -1 ~ -2SD (age-

specific), speech therapy was recommended. For patients with articulation accuracy 

below -2 ~ -3SD (age-specific), speech therapy was regarded necessary, and they 

were required to receive speech therapy. 

It was calculated with the patient speaking 43 consonants (in Korean language) 

and recorded in percentage.  

Articulation accuracy =
(43 − Number of articulation errors)

43
 × 100 

In order to compare the articulation accuracy at different ages, the percentages 

were transformed into the scores which range from 0 to 1. (Table 1) 

 

2.2 Videofluoroscopy 

Multiview videofluoroscopy requires the patient to be able to phonate ‘e’ longer 

than 2 seconds persistently during the examination. For patients who were 

cooperative, multiview videofluoroscopy was conducted. Sagittal movement of the 

soft palate, anterior-posterior movement of the posterior pharyngeal wall and 

http://cn.bing.com/dict/clientsearch?mkt=zh-CN&setLang=zh&form=BDVEHC&ClientVer=BDDTV3.5.0.4311&q=%E9%9F%A9%E8%AF%AD%E5%AD%97%E6%AF%8D
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symmetry of lateral pharyngeal wall movement were visualized at lateral view and 

modified Towne view using Axion-Artis digital fluoroscopy system (Siemens, 

Forchheim Germany). Images were obtained at a frame rate of 4 frames per second, 

as well as the animation. 

2.3 Operative Treatment 

Diagnosis of VPI was made with existence of abnormal results of both 

hypernasality and nasal emission. And patients with SMCP who had VPI underwent 

surgical intervention. All patients were treated under the direction of one senior 

surgeon (Sukwha Kim). Furlow Double Opposing Z-palatoplasty was performed for 

all patients with VPI. Soft palate was closed with two layers. Closure of the nasal 

layer with nasal mucosal flap anteriorly and nasal myomucosal flap posteriorly, and 

closure of oral layer with oral mucosal flap anteriorly and oral myomucosal flap 

posteriorly were performed. Finally, both myomucosal flaps are overlapped each 

other posteriorly.  

2.4 Speech Therapy 

For operated patients (VPI identified) in whom articulation accuracy was below -1 ~ 

-2SD (age-specific), the therapy was started 3 months postoperatively.  

For unoperated patients (Normal VP function confirmed) in whom articulation 

accuracy was below -1 ~ -2SD (age-specific), the therapy was started immediately 

after the speech evaluation.  

Speech therapy was conducted for at least 3 months, and it was terminated once 

articulation accuracy is improved above -1 ~ -2SD (age-specific). 
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2.5 Follow Up 

All patients had been closely followed up before they got old enough for perceptual 

speech evaluation. Both operated and unoperated patients were followed up until 

the age around 5 years. 

  



１０ 

 Age 2 years 3 years 4 years 5 years 6 years 

  

Articulation 

accuracy 

% (SD) 

Score 

Articulation 

accuracy 

% (SD) 

Score 

Articulation 

accuracy 

% (SD) 

Score 

Articulation 

accuracy 

% (SD) 

Score 

Articulation 

accuracy 

% (SD) 

Score 

Average(Avg.) 94.61 (9.28) 0 92.25 (5.86) 0 95.23 (4.47) 0 97.46 (3.23) 0 97.90 (2.18) 0 

Avg.~ -1 SD 94.60~75.33 0 92.24~86.39 0 95.22~90.76 0 97.45~94.23 0 97.89~95.72 0 

-1~ -2SD 75.32~66.05 
0.11 

(1/9) 
86.38~80.53 

0.07 

(1/15) 
90.75~86.29 

0.05 

(1/21) 
94.22~91.00 

0.03 

(1/30) 
95.71~93.54 0.02 (1/44) 

-2~ -3SD 66.04~56.77 
0.22 

(2/9) 
80.52~74.67 

0.13 

(2/15) 
86.28~81.82 

0.10 

(2/21) 
90.99~87.77 

0.07 

(2/30) 
93.53~91.36 0.05 (2/44) 

-3~ -4SD 56.76~47.49 
0.33 

(3/9) 
74.66~68.81 

0.20 

(3/15) 
81.81~77.35 

0.14 

(3/21) 
87.76~84.54 

0.10 

(3/30) 
91.35~89.18 0.07 (3/44) 

-4~ -5SD 47.48~38.21 
0.44 

(4/9) 
68.80~62.95 

0.27 

(4/15) 
77.34~72.88 

0.19 

(4/21) 
84.53~81.31 

0.13 

(4/30) 
89.17~87.00 0.09 (4/44) 

-5~ -6SD 38.20~28.93 
0.56 

(5/9) 
62.94~57.09 

0.33 

(5/15) 
72.87~68.41 

0.24 

(5/21) 
81.30~78.08 

0.17 

(5/30) 
86.00~84.82 0.11 (5/44) 

-6~ -7SD 28.92~19.65 
0.67 

(6/9) 
57.08~51.23 

0.40 

(6/15) 
68.40~63.94 

0.29 

(6/21) 
78.07~74.85 

0.20 

(6/30) 
84.81~82.64 0.14 (6/44) 

-7~ -8SD 19.64~10.37 
0.78 

(7/9) 
51.22~45.37 

0.47 

(7/15) 
63.93~59.47 

0.33 

(7/21) 
74.84~71.62 

0.23 

(7/30) 
82.63~80.46 0.16 (7/44) 

-8~ -9SD 10.36~1.09 
0.89 

(8/9) 
45.36~39.51 

0.53 

(8/15) 
59.46~55.00 

0.38 

(8/21) 
71.61~68.39 

0.27 

(8/30) 
80.45~78.28 0.18 (8/44) 

-9~ -10SD 0 
1.00 

(9/9) 
39.50~33.65 

0.60 

(9/15) 
54.99~50.53 

0.43 

(9/21) 
68.38~65.16 

0.30 

(9/30) 
78.27~76.1 0.20 (9/44) 

-10~ -11SD 
  

33.64~27.79 
0.67 

(10/15) 
50.52~46.06 

0.48 

(10/21) 
65.15~61.93 

0.33 

(10/30) 
76.09~73.92 0.23 (10/44) 

-11~ -12SD 
  

27.78~21.93 
0.73 

(11/15) 
46.05~41.59 

0.52 

(11/21) 
61.92~58.70 

0.37 

(11/30) 
73.91~71.74 0.25 (11/44) 

-12~ -13SD 
  

21.92~16.07 
0.80 

(12/15) 
41.58~37.12 

0.57 

(12/21) 
58.69~55.47 

0.40 

(12/30) 
71.73~69.56 0.27 (12/44) 

-13~ -14SD 
  

16.06~10.21 
0.87 

(13/15) 
37.11~32.65 

0.62 

(13/21) 
55.46~52.24 

0.43 

(13/30) 
69.55~67.38 0.30 (13/44) 

-14~ -15SD 
  

10.20~4.35 
0.93 

(14/15) 
32.64~28.18 

0.67 

(14/21) 
52.23~49.01 

0.47 

(14/30) 
67.37~65.2 0.32 (14/44) 

-15~ -16SD 
  

0 
1.00 

(15/15) 
28.17~23.71 

0.71 

(15/21) 
49.00~45.78 

0.50 

(15/30) 
65.19~63.02 0.34 (15/44) 

-16~ -17SD 
    

23.70~19.24 
0.76 

(16/21) 
45.77~42.55 

0.53 

(16/30) 
63.01~60.84 0.36 (16/44) 

-17~ -18SD 
    

19.23~14.77 
0.81 

(17/21) 
42.54~39.32 

0.57 

(17/30) 
60.83~58.66 0.39 (17/44) 

-18~ -19SD 
    

14.75~10.30 
0.86 

(18/21) 
39.31~36.09 

0.60 

(18/30) 
58.65~56.48 0.41 (18/44) 

-19~ -20SD 
    

10.29~5.83 
0.90 

(19/21) 
36.08~32.86 

0.63 

(19/30) 
56.47~54.30 0.43 (19/44) 

-20~ -21SD 
    

5.82~1.36 
0.95 

(20/21) 
32.85~29.63 

0.67 

(20/30) 
54.29~52.12 0.45 (20/44) 

-21~ -22SD 
    

0 
1.00 

(21/21) 
29.62~26.40 

0.70 

(21/30) 
52.11~49.94 0.48 (21/44) 

-22~ -23SD 
      

26.39~23.17 
0.73 

(22/30) 
49.93~47.76 0.50 (22/44) 

-23~ -24SD 
      

23.16~19.94 
0.77 

(23/30) 
47.75~45.58 0.52 (23/44) 

-24~ -25SD 
      

19.93~16.71 
0.80 

(24/30) 
45.57~43.40 0.55 (24/44) 

-25~ -26SD 
      

16.70~13.48 
0.83 

(25/30) 
43.39~41.22 0.57 (25/44) 

-26~ -27SD 
      

13.47~10.25 
0.87 

(26/30) 
41.21~39.04 0.59 (26/44) 

-27~ -28SD 
      

10.24~7.02 
0.90 

(27/30) 
39.03~36.86 0.61 (27/44) 

-28~ -29SD 
      

7.01~3.79 
0.93 

(28/30) 
36.85~34.68 0.64 (28/44) 

-29~ -30SD 
      

3.78~0.56 
0.97 

(29/30) 
34.67~32.50 0.66 (29/44) 

-30~ -31SD 
      

0 
1.00 

(30/30) 
32.49~30.32 0.68 (30/44) 

-31~ -32SD 
        

30.31~28.14 0.70 (31/45) 

-32~ -33SD 
        

28.13~25.96 0.73 (32/44) 

-33~ -34SD 
        

25.95~23.78 0.75 (33/44) 

-34~ -35SD 
        

23.77~21.60 0.77 (34/44) 

-35~ -36SD 
        

21.59~19.42 0.80 (35/44) 

-36~ -37SD 
        

19.41~17.24 0.82 (36/44) 

-37~ -38SD 
        

17.23~15.06 0.84 (37/44) 

-38~ -39SD 
        

15.05~12.88 0.86 (38/44) 

-39~ -40SD 
        

12.87~10.70 0.89 (39/44) 

-40~ -41SD 
        

10.69~8.52 0.91 (40/44) 

-41~ -42SD 
        

8.51~6.34 0.93 (41/44) 

-42~ -43SD 
        

6.33~4.16 0.95 (42/44) 

-43~ -44SD 
        

4.15~1.98 0.98 (43/44) 

-44~ -45SD                 0 1.00(44/44) 

Table 1. Age-related articulation scoring method 
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RESULTS 

The overall result was listed in Table 2. 

Overall Patients 

The study material of 18 patients included in this study consists of 9/18 (50%) boys 

and 9/18 (50%) girls. Age at diagnosis ranged from 3 months to 114 months (0.3-

9.5 years), with mean age of 30.3 months [2.5 years; median (SD), 25 (27.8)]. 

Existence of VPI was judged on hypernasality and nasal emission results. Out of 18 

total patients, incidence of VPI was 56% (10/18). For the final speech outcomes, 

rate of VPI was 0% (0/18).  

Operated Patients  

10 patients with SMCP in whom VPI was detected received surgery. Age at 

diagnosis in this group ranged from 3 months to 114 months (0.3-9.5 years), with 

the mean age of 38.9 months [3.2 years; median (SD), 31 (32.8)]. Age at 

palatoplasty ranged from 29 months to 119 months (2.4-9.9 years), with the mean 

age of 51.6 months [4.3 years; median (SD), 42 (28.0)]. Out of 10 patients, 

incidence of VPI was 100% (10/10). For the final speech outcomes, rate of VPI was 

0% (0/10). Improvement rate of speech was 100% (10/10). The success rate in 

correction VPI was 100% (10/10). 

Speech Therapy 

In 10 operated patients, 9 (90%) patients received postoperative speech therapy. 

Age at speech therapy ranged from 37 months to 121 months (3.1-10.1 years), with 

the mean age of 57.6 months [4.8 years; median (SD), 46 (26.3)]. Out of the 9 
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patients, 100% (9/9) patients improved in articulation, and total correction of 

articulation was observed in 89% (8/9) of them. 

Patient No.7 was the only patient remained with articulation errors after speech 

therapy. This patient had an articulation score of 0.89 (-8 ~ -9SD) preoperatively at 

the age of 36 months (3 years). Postoperative speech therapy was performed for her 

for 3 months before lost to follow up. Despite improvement in articulation was 

achieved, this patient’s articulation score in the last speech evaluation at the age of 

43 months (3.6 years) was 0.33 (-5 ~ -6SD).  

Patient No.10 was the only patient who did not received postoperative speech 

therapy. She had an articulation score of 0.11 (-1 ~ -2SD) at the age of 30 months 

(2.5 years). This patient achieved normal articulation, and her articulation score at 

the last speech evaluation at the age of 49 months (4.1 years) was 0 (above the 

average). 

In 8 unoperated patients, No.11 is the only patient who received speech therapy. 

He had an articulation score of 0.05 (-1 ~ -2SD). Speech therapy started for Patient 

No.11 at the age of 64months (5.3 years) and lasted for 6 months. Despite 

improvement in articulation was achieved, this patient’s last articulation score was 

0.03 (-1 ~ -2SD) at the age of 70 months (5.8 years). 
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No. Sex 

Age at 

Dx 

(months) 

Age at 

OP 

(months) 

Preoperative S/E (First S/E for unoperated pts) / Last S/E Result 

(VP 

function) 

Age at  

S/T 

(months) 

Duration 

of S/T 

(months) 

Before 

Speech 

Therapy 

(articulation 

score) 

After 

Speech 

Therapy 

(articulation 

score) 

Termination 

of  

Follow up 

(months) Hypernasality Nasal Emission Videofluoroscopy 

1 M 114 119 1 / 0 2 / 0 No VPI / No VPI Normal 121 3 0.05 0 127 

2 M 72 83 3 / 0 4 / 0 VPI / No VPI Normal 86 15 0.66 0 101 

3 M 46 50 1 / 0 3 / 0 VPI / No VPI Normal 55 15 0.67 0 71 

4 F 38 41 3 / 0 3 / 0 NA / No VPI Normal 44 25 1 0 70 

5 F 36 43 1 / 0 2 / 0 NA / No VPI Normal 47 6 0.6 0 66 

6 M 24 39 3 / 0 3 / 0 NA / No VPI Normal 42 20 0.89 0 (-) 

7 F 26 37 3 / 0 3 / 2 NA / NA Normal 40 3 0.89 0.33 (-) 

8 F 21 43 3 / 0 2 / 2 Mild VPI / No VPI Normal 46 3 0.33 0 Loss 

9 M 9 29 1 / 0 2 / 0 NA / No VPI Normal 37 21 1 0 59 

10 F 3 32 1 / 0 3 / 0 NA / VPI Normal NA  NA  NA  NA  50 

11 M 50 Unoperated 0 / 0 2 / 0 Mild VPI / NA Normal 64 3 0.05 0.03 (-) 

12 M 33 Unoperated 0 / 0 0 / 0 No VPI / NA Normal NA  NA  NA  NA  49 

13 F 28 Unoperated 0 / 0 0 / 0 No VPI / NA Normal NA  NA  NA  NA  Loss 

14 F 15 Unoperated 0 / 0 0 / 0 No VPI / NA Normal NA  NA  NA  NA  47 

15 F  11 Unoperated 0 / 0 0 / 0 No VPI / NA Normal NA  NA  NA  NA  58 

16 M 5 Unoperated 0 / 0 0 / 0 No VPI / NA Normal NA  NA  NA  NA  49 

17 M 10 Unoperated 0 / 0 0 / 0 NA / Mild VPI Normal NA  NA  NA  NA  Loss 

18 F 5 Unoperated 0 / 0 0 / 0 Mild VPI / Mild VPI Normal NA  NA  NA  NA  76 

Table 2. Overall Results 

 

Hypernasality: 0-normal, 1-mild, 2-mild to moderate, 3-moderate, 4-moderate to severe, 5-severe. 

Nasal Emission: 0-1 - normal, 2-3 - mild, 3-4 - moderate, 5 - severe. 

Articulation: 1-unintelligible, 2-usually unintelligible, 3-difficult to understand, 4-intelligible with careful listening, 5-intelligible but noticeable in error, 6-occasional errors, 7-no error. 

M: male,  F: female,  Dx: diagnosis,  OP: operation,  S/E: speech evaluation,  S/T: speech therapy,  pts: patients,  VPI: velopharyngeal insufficiency,  NA: not applicable,  Loss: follow-up loss,   

(+): detected but not quantified,  (-): not conducted or not terminated. 
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DISCUSSION 

This study reviewed the speech outcomes in a group of patients who were treated 

according to speech evaluation results. The incidence of VPI in SMCP, and speech 

outcomes of VPI correction and articulation correction were assessed. Timing of 

surgical correction in SMCP has long been debated. VPI is the primary indication 

for surgical treatment of SMCP, and it represents as abnormal speech. [5] However, 

abnormal speech can be detected only after speech develops, which for most 

children is 3 to 4 years. [7,10] A surgeon is facing a difficult choice once the 

diagnosis of SMCP was confirmed: operate immediately and perform an 

unnecessary operation, or wait until an age when VPI presents and risk a poor 

speech outcome. 

Existence of VPI was judged on hypernasality and nasal emission results rather 

than videofluoroscopy results, because videofluoroscopy was only performed in 

patients who were old enough to cooperate. Incidence of VPI in SMCP reported in 

this study was 56% (10/18). A significant number of patients with SMCP were 

proved not developed VPI. In addition, a number of patients with SMCP who were 

asymptomatic may had not visited hospital for consultation at all. The actual 

incidence of VPI in SMCP is speculated even lower than 56%. It confirmed that 

surgical treatment performed to a young SMCP patient before a speech evaluation 

may be unnecessary for speech.  

In the group of operated patients of this study, all patients underwent surgeries 

after identification of VPI, and all except one were treated with speech therapy 

postoperatively. Age at palatoplasty ranged from 29 months to 119 months (2.4-9.9 

years), with the mean age of 51.6 months [4.3years; median (SD), 42 (28.0)]. A 100% 
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success rate was achieved in correcting VPI. In 9 patients who received 

postoperative speech therapy, age at speech therapy ranged from 37 months to 121 

months (3.1-10.1 years), with the mean age of 57.6 months [4.8 years; median (SD), 

46 (26.3)]. 89% (8/9) of patients achieved normal articulation, while 11% (1/9) of 

patient improved but still remained with articulation errors. It is effective to perform 

palatoplasty after VPI was confirmed by speech evaluation. Speech therapy is 

beneficial to articulation when conducted following the surgical correction.  

Calnan and Porterfield et al [1,13] suggested early surgery before speech 

development, Dorf and Curtin [17] proposed that surgery at the age of one year will 

lead to optimal speech outcomes, and Kaplan [18] advocated that the best timing for 

palatal repair is three to six months after birth. Despite some researchers advocated 

that SMCP should be operated before speech development similar to isolated cleft 

palate, consensus has been reached that surgical correction should be considered 

when symptoms of VPI are found by a formal perceptual assessment, which can be 

conducted at an adequate age of 3 to 4 years. [7,10]  

Although being in close agreement with this, much concern was shown in recent 

studies about timing of operation and speech outcome. A review by Stephen R. 

Sullivan and colleagues in 2010 [15] reported 58 surgically treated patients for 

SMCP. Age at operation ranged from 0.7 to 12.3 years, and overall success rate in 

correcting VPI was reported as 57%.     In 2012, Kim M. Ha [9] et al reported 

surgical treatments in 84 patients with SMCP, and 16/84 (19%) of them were 

operated before 1.2 years of age with overall success rate reported as 74%. Tae Seo 

Park et al in 2015[11] retrospectively reviewed 53 patients with SMCP who were 

operated primarily. The age range at operation was 0.8 to 8 years, and overall 

success rate was reported as 83%. Surgical treatments in these studies, were not 
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only indicated by a formal speech evaluation, but also by symptoms and signs as 

nasal regurgitation, slow feeding, and persistent otitis media. 

Considering the effectiveness in correcting VPI in this study (100%), we propose 

that desirable effects could be expected when surgical intervention is only indicated 

by VPI. Although further studies with various age groups are needed to demonstrate 

the effect of various factors on speech outcomes, it seems that the decision of 

surgical intervention in SMCP could be considered until a patient gets old enough 

for cooperation and undergoes a speech evaluation. 

Noting that articulation errors cannot be corrected by surgery, and speech therapy 

is considered to be the most effective treatment for articulation problems. [5] This 

study presented a series of 9 patients treated with postoperative speech therapy. 

Desirable outcomes were observed in the majority of patients.  

Limitations of this study 

Whereas operations by single surgeon, application of single surgical technique and 

restrict selection of patient materials reduced some of the variability, other variables 

may have limited our research. First, this is a retrospective study. Second, the one-

sided outcomes of surgical correction (VPI was corrected in all patients) limited 

statistical analyses in groups. Third, the patients received speech therapy in different 

institutions, which can bring on various treatment effects individually. Ideally, 

performing surgeries in patients with SMCP early simply in order to compare them 

with late operated patients may be able to well reveal the correlation between age at 

operation and speech outcome, yet would be ethically questionable. Further study 

with larger sample size should be conducted to analyze the relative influences of 



age at operation, postoperative speech therapy and other factors on speech outcomes 

in SMCP.  

CONCLUSION

The present study proposed to treat patients with SMCP accordingly after speech 

evaluation was conducted at an adequate age. It may be relatively late to perform 

palatoplasty after confirmation of VPI through speech therapy, yet effective in VPI 

correction. Postoperative speech therapy was found to be beneficial to articulation 

of patients with SMCP. 

17 
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국문초록 

점막하 구개열에서의 언어발달: 언어평가와 

수술시기 

서론: 많은수의 점막하 구개열에서 구개인두부전이 동반되지 않으며, 

이들에서의 수술적 치료는 일반적으로 필요하지 않은것으로 알려져있다. 

언어평가로 구개인두부전을 확인할 수 있는 연력까지 수술이 지연된다. 

점막하 구개열의 수술 치료는 지연된 수술시기에 따라 발달을 향상 

시키는데 비효율적이라는 보고들이있다. 저자는 언어평가 결과에 따라 

치료받은 환자 그룹에서 언어발달의 결과를 바탕으로 점막하 

구개열에서의 구개인두부전의 빈도 및 언어발달의 변화를 탐색하였다. 
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재료 및 방법: 2005 년 1 월부터 2015 년 1 월까지 

서울대학교어린이병원에서 치료받은 점막하 구개열 환자 18 명을 

대상으로 후향적 연구를 시행 하였다. 언어평가의 시기와 결과, 수술치료 

및 언어치료의 병력이 검토되었다. 수술은 언어평가로 구개인두부전이 

확인 된 점막하 구개열환자에게만 시행하였다. 모든 환자의 수술에서 

Furlow 이중 대립 Z-성형술을 시행하고, 수술 후 언어 치료가 뒤 따랐다. 

결과: 구개인두부전의 발병률은 56 % (10/18). 수술은 구개인두부전이있는 

10 명의 환자 모두에게 시행되었으며 평균 수술 연령은 51.6 개월 

(4.3 세, 범위, 29-119 개월)이었다. 10 명의 수술 환자 모두가 정상적인 

구개인두기능을 획득하였다. 10 명 중 9 명은 수술 후 언어 치료를 

받았고 조음오류는 89% (8/9)의 환자에서 교정되었다. 

결론: 본 연구는 언어평가로 구개인두기능을 확인한 후 그에 결과에따라 

점막하 구개열환자를 치료할 것을 제안한다. 언어평가 시행 후 

구개성형술을 시행하는시기가 상대적으로 늦을지라도 VPI 교정에 

효과적이다. 수술 후 언어 치료는 SMCP 환자의 조음에 유익하다. 
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주요어: 점막하 구개열, 구개인두부전, 시기, 수술적치료, 언어평가, 

언어치료. 

학번: 2014-25230 
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