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—— ABSTRACT
Grading and Evaluation of Submucosal Cleft Palate

Hyun—Soo Kim, Soung—Min Kim, Jin—=Sil Oh, Mi—Hyun Seo,
Hoon Myoung, Jong—Ho Lee, Jin-Young Choi*

Department of Oral and Maxillofacial Surgery,
School of Dentistry Seoul National University, Seoul, KOREA

A submucous cleft palate(SMCP) is characterized by a midline deficiency or lack
with/without incorrect positioning of muscular tissues in the soft palate, and by a bony defect
in the midline or the center of the hard palate, Velopharyngeal incompetence(VPI) related to
this SMCP has been managed by various surgical and prosthetic techniques,

Because the individual diagnosis and treatment of SMCP patients was not easy to the
speech pathologist and to the maxillofacial reconstructive surgeons, and for the better
understanding and for the ideal approaches to the SMCP patients, we reviewed several recent
articles about grading system in the SMCP caused by VPI, and summarized in this review
article,

Key words . hypernasality, intravelar veloplasty, pharyngoplasty, submucosal cleft palate
(SMCP), velopharyngeal incompetence(VPI)

1. ME A 8.0] AR SIX2 SrlsheA el 18

o AP S T3l I FekE AR SHs

AuEld® oot HlolEs) HAzo ofa] i = o o8 2kt 53], 2004 Sommerlad
Hog 7 32 gy Wl 2T SEs] 9 BC, Fenn C, Harland K, Sell D, Birch MJ, Dave
B AEE o 4ad HPHEo] 22| ok ATE W R 9 Lee M 5] Cleft Palate—Craniofac J Z]9]|
Ao A ATMAYLT} 3] E THEO 2 AJS) B35} E “Submucous cleft palate, a grading

Bhe ol=AELo|Lt ol=u|uiso] 2aE|o] Y} of 40 consecutive cleft palate repairs’ &<
Y eHo e Auksl e sixpel o A o= 0|59 7 A tgf =& A H 1zt 6}

TNIRES P8 7129 peRs dAojgete) A

- 39 -



2

ddll, 2, Mo|

e

g

P>
Hol
=
o
o
b
>
02

)

Folg BRNE W Wl elmeldl
Sommerlado] 2J3lo] Hn|A-E& 0]83F A7) =+
59 AT A2 2ot Be w03 B
o g Fduksltde) sfsera Hole

o] Sfelel Aew BRsigon, 4 z}a

ol
ﬂ.l

( U>~'
mlm

—

R % LA NE LE=CE B E
sk, wloIge) B FEE WA Boistel A
Kadae] MRS Bxbel Xzl lof saba
QAS B, SEAMel vAE Ao W
oo] HEES Uol OB B FHERN FE

o] AfH L AT z,
Acksto] o|A} HIAA] MEE Ay HiEs g
SHI, AT AFAYES AW, 20 7
AFNEE W ATHBES FA AT 5
QI oluf QUERRES ol AakA] gkt A
AR e BAEE AT YAl EFst]
ARE HSHAT, BAE0] YR ofef ALt o]
71 5 vIcl 2. ol el HRaAl 49
= Agfstgont FAHQ S5 T Xkl
19914 6YRE 1997d 497kx] Auslfdz
ARRET e 58%194 3 ol 692

% doj7]2, 4TE BAUS ulT o stsholA)
29%9) A9, 3 % A% 718E Q7)o R
ofgl o], THE 5L £ AT ol of4]

A grobi Aglstol Wi 4099 BAE o=
WS skt A 279 ol 133ol 90
oA ol 3HI01A 2747k BEE o] B

8. 2K AL Trho] $ERl= SAJof| A 94| Abo]
o BE o BASS U Sl olatol
Y711 = AR (fluorescent in situ
hybridization, FISH)& A|3§3}o] 22q11 -§-7HA}

Aee AEkon, ChEY B B AT
£ Aol A velocardiofacial SO 2
F|oF X Z3F(fragile X syndrome) 0.2

J'rsL'

A Selslel WAL WAL A ua}ﬁu}“m”.
= SEollA shue] o=, | &el] Y
vt eyt d4% &un|AF(Opti MD, Zeiss Co.,
Wellwyn Garden City, UK)S ARg-alo] 234313
oF?. 1o 20t ofjmly|Zelo] ZFH 0.5% w7t
Qo g BAS AFE F AERIN 7
W) ot Selo] st AeEe 7
WS THAfol = Hhefste] ARolA BH70
Pome FHE/INE, 180 HEoR
Aol SRETA] Akt Atz dEs
A EEAY wjdE)A] Bk AT 0@94 3]
2o 41571 TAE 101N AP0 SgelEos
Wole AL L, 289 A 2 5 OTOM
FE ZIAR7F Tefet A 9 25 Y] ol

- 40 -



Z7} AN, vl Ruat v duin 28
el sizo2 5

A yela] 250 wel L g gxow
Selsielct, AR Aol Z1ASHe
el PALYL A B3l ofon Bl
& ‘ﬂm% AL ThA] o= Hrpated

i

-

O3

Muscle

Hard Palate  Uvula

0 .7\ "V

3 /"A'\ “WY U‘gf {E}J

Figure 1, Diagrammatic representation of the
grades of anatomical abnormality of uvula,
posterior hard palateas palpated and seen at
operation, and musculature as exposed at
operation with the extent of the abnormality
graded from O(normal) to 3(severe) for each
feature, By adding the scores for each
feature, total submucous cleft palate scores
ranging from 1 to 9 are obtained"™
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Figure 2. Analysis of velar functions, A,
Posterior edge of hard palate, B.Point on
velum that forms the velar knee, C Velar
knee at the point of maximum closure,
D.Projection of line BC onto the posterior
pharyngeal wall, in the line of the levator
action to identify the point on the posterior
pharyngeal wall at which closure/contact
would have occurred”.

3}2=2  nonparametric Wilcoxon match—
ed—paired test® A A7 sl oH, dEo4=

univariate, multivariate logistic regression W
o7 Hristgct wdk AA] ABAL simple
two—by—two cross—tabulation tableX} chi—square
testE Skl A5t

6]1?:1 ofstE Al 5 A& **ﬂli A= ATk
(Figure 3). FAAY FoS Hel ZifoA
33%°l SFh= 13782 SEAfoll Al HIZ == Aol
Q3 30%91 12Ho A= n]oksl ]SS Kt
uhebA], 2/800| gk EAEOlA o 41> A
AR ANE BAAY B o TS

ERfQle. WS A Aol JlolM= 63%

- 42 -



Hypernasality

2 q
1 e g33°

014 .\un
Figure 3. Results of the blind assessment of
nasality, In each graph, the preoperative
scores are on the y—axis and the post—
operative scores on the x—axis, Each dot
represents a single patient, The axes are
aligned so that patients who show an im-—
provement postoperatively lie in the top
right— hand triangle,those who were worse lie
in the bottom left—hand triangle, and those
who show no change lie along the

diagonal Scores of O(normal) and 0 tol(incon—
sistent) are regarded as within normal Iimits”_
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Figure 4. Results of blind assessment of na—
sal emission, represented as in Figure 3”,

Pre Op ‘ ‘ Post Op

Hyper| NE

CAPS Score
0 - normal
B 0-1 - inconsistent
=1 -mild
2 - moderate
M3 - severe

Figure 5, Pre— and postoperative CAPS
scores on blind assessment of recorded
speech for each of the 40 patients, using the
Harland(1996) traffic light system., Each row
represents a single patient, with preoperative
scores on the left and postoperative scores
on the right(H}/per 5 hypernasality; NE 5 na—
sal emission)"".
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Table 2. Multivariate logistic regression table”

odds 95% ClI
variable n Ratio
Gap ize(Closed), preoperatively 40 0.91% 0.83-0.99
Total SMCP score
Occult(total score 0—3) 27 1
Overt(total score 4—9) 13 7.6% 1.5-37.9

Table shows the odds ratio and 95% confidence interval for a successful outcome(post operative
hypernasality scores of 0 and 0—1) dependent on preoperative gap size and total submucos cleft palate

score,(SMCP = submucos cleft palate, *p<0,05)
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Figure 6. Results of blind assessment of clo—
sure ratio from lateral videofluoroscopy re—
cordings, recorded as for Figure 31)_
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Table 2. Numbers of patients achieving postoperative hypernasality scores of O or 0—1, related to

preoperative gap size cut—off”

Maximum
Preoperative
Gap Size Success Failure Total
(mm) Number Number Number

b) 17 4 21
6 19 5 24
7 19 5 24
8 19 6 25
9 20 6 26
10 20 7 27
1 22 7 29
12 22 8 30
13 23 8 31
18 24 12 36
30 25 15 40
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Table 3. Postoperative hypernasality scores for occult(SMCP Scores 1-3) and overt(SMCP scores
4-9) patients”

rnasali rativ
Patient* Hyp(i o i POS:?‘:‘ 2‘ © Total
Occult SMCP
(SMCP score 1-3) 4(31%) 9(69%) 13(33%)
Overt SMCP
(SMCP score 4-9) 21(78%) 6(22%) 27(67%)

*SMCP = submucous cleft palate

Table 4, Postoperative hyperactive scores related to total SMCP scores, demonstrating that those
with more classical SMCPs(with higher SMCP scores) had better results”

Total SMCP Hypernasality postop
score* 0, 01 1,23
1 3
2 1 2
3 3 4
4 3 3
5 1
6 2
7 3
8 6
9 6 3

*SMCP = submucous cleft palate,

Table 5, Outcome measured as degree of improvement in hypernasality against total SMCP scores”

Total SMCP Degrees of improvement of
score * hypernasality
-1 0 1 2 3 4
1 1
2 1 2
3 2 3 2
4 1 2 3
5 1
6 2
7 2 1
8 2 2 1 1
9 5 3 1
*SMCP = submucous cleft palate,



Table 6. Outcome measured as degree of improvement in hypernasality against muscle
abnormality score”
Muscle .
. Degrees of improvement of
abnormal ity hypernasalit
score P Y
=i 0 1 2 3 4

1 1 7 5

2 4 3

3 7 5 2 1
Zol=t it BT 59 4L vt V.3 E
HIZ-E0l oA =28l 7hdE Koo, ®3h
HQIe] FRl= BlssHA JiAES EAaL 50% njoFsl Aukaltdito] o Ao w B e,
olAre] At ARl Aol E ARSIt nko. 20| BRjoA] QA E L 2O AT 7}

Kaplan: M7l o] o] Qlojd 45 AL 2= olololt olgwE oy Eam Zo| 64
o] vFgFdut 7SRl tigh 50 AR oJAro] 2] FAT | A E LS AlFEH Ao
=] =] 14 =

9] F8A40] st Azt oleldt F84 % mho] 98-8 o 2 ot} = fjEELo] Huksl
=5 Sol Al o Ao AR A THIE opey ghajea el wgle) Aol Betstel
3ol flo] =& Foll FRlE I59] o A= TQOAFS A O waol olEAE s
AR Husllgs okl Hutskol IS A g 22 A 2 gloit A
de| 7} a459] HeE AR Aol -85k 7 20| AL Bl 71ESe] X BATE A
THPE st AR = Qi £39] ¢l DS, A|&zo] AW} 27} Sdo] W AS
24¢1 IS} v7IRE2 HasiEe] A= Q5=

Tl 2 a7k B BAE PR £F vlgn
SMCP 4= & 9] FH]Folut H]z}%ﬂ Gl 9 b7} 02E 5 2o ANlE nelon B 2=
Aot o] glolth, & ArelMe T He1 - o gmaioa ol vle} o] 24} vjg e Adst
37l sigshs oxke] WHS Algh Haksktid oAbz A2 A ol Al 9] H]Q17F 74277} 13mmo]a}
we A NEREe Aah A wakeriTable oy gupsiidel WAl Ad el
3-6), ©]A-2 univariate |1} multivariate H-49] SMCP <27} 47 o|AFol ALof= v AA =z o]
A frolet 2aks BolZl #eddE AIEtRe o) gu o o nlEANS ARE HYo
AR A7 2 T GSS I, W, Z2} ES AR sl BeolE, o

T S LR AN 5ol FgHQl JIF

&g 7HssHA P sk E el vl

_48_



-

280) Aujlo] $4Ho R 2 AnHos
o]

sAjel NS EE Be Aokt ATE 3T 4 9

A g

23
. Sommerlad BC, Fenn C, Harland K, Sell D,
Birch MJ, Dave R, Lee M. Submucous cleft
palate, A grading of 40 consecutive cleft
palate repairs, Cleft Palate—Craniofac J
2004,41:114-123,

. Abyholm FE, Submucous
Scand J Plast Reconstr Surg, 1976,10:209—
212,

. Birch M, Sommerlad B, Bhatt A, Image

analysis of lateral velopharyngeal closure

cleft palate,

in repaired cleft palates and normal
palates, Br J Plast Surg, 1994;47:400-405,

. Birch M, Sommerlad B, Fenn C

Butterworth M, A study of the measure—
ment errors associated with the analysis
of lateral velopharyngeal movements as—
sessed from videofluoroscopic investigations,
Cleft Palate Craniofac J, 1999;36:499-507.
. Boorman JG, Sommerlad BC, Levator pa—
lati and levator dimples—their anatomy,
relationship and clinical significance, Br J
Plast Surg, 1985;38:326-332,

. Chen PK, Wu JTH, Hung K, Chen Y,

Noordhoff MS, Surgical correction of sub—

mucous cleft palate with  Furlow
palatoplasty. Plast  Reconstr Surg,
1996;97:1136-1146,

. Gault DT, Sommerlad BC, Brain A,

10.

11,

12,

13.

- 49 -

. Golding—Kushner KJ,

Hastigel =72t ool et o

Ferguson DJP, Loop mattress suture, Br J
Plast Surg, 1987,74:820-821,

Argamaso RV,
Cotton RV, Grames LM, Henningsson G,
Jones DL, Karnell MP, Klaiman PG, Lewin
ML, Marsh JL, et al, Standardization for
the reporting of nasopharyngoscopy and
multiview videofluoroscopy: a report from
an international

Palate J, 1990;27:337-347.

working group, Cleft

. Gosain AK, Conley SF, Marks S, Larson D,

Submucous cleft palate: diagnostic meth—
ods and outcomes of surgical treatment,
Plast Reconstr Surg, 1996;97:1497-1509,

Harding A, Harland K, Razzell R, Cleft
audit speech(CAPS).
Available from Speech/Language Therapy

protocol for

Department, St. Andrew’s Plastic Surgery
Centre, Broomfield Hospital, Chelmsford,
Essex, United Kingdom; 1997,

Harland K, An extended audit of com—
plete bony unilateral cleft lip and palate
patients aged 56 and 9-11. Speech
outcomes, Presented at the Craniofacial
Society of Great Britain and Ireland
Annual Meeting, 1996; Egham, Surrey,
England,

Hynes W, Pharyngoplasty by muscle
transplantation, Br J Plast Surg, 1950;
3:128-135,

Hynes W. The results of pharyngoplasty
by muscle transplantation in “failed cleft
palate” cases, with special reference to
the influence of the pharynx on voice

production, 1953, Br J Plast Surg.



15,

16,

17.

18.

19.

1993;46:430-439.

. Kaplan EN, The occult submucous cleft

palate, Cleft Palate J, 1975;12:356-368,
Park S, Sasso Y, Ito O, Tokiaka K, Kato
K, Nitta N, Kitano I, Retrospective study
of speech development in patients with
submucous cleft palate treated by four
operations, Scand J Plast Reconstr Surg
Hand Surg. 2000,34:131-136,
Pensler JM, Bauer BS, Levator re—
positioning and palatal lengthening for
submucous clefts, Plast Reconstr Surg,
1988.82:765-769,

Seagle MB, Patti CS, Williams WN, Wood
VD, Submucous cleft palate: a 10—year
series, Ann Plast Surg, 1999;42:142-148,
Sommerlad BC, A technique for palate
Plast Reconstr Surg, 2003;112:
1542-1548.

repair,

Sommerlad BC, The use of the operating

s SN
Jin—Young Choi, DDS, MD, PhD

Department of Oral and Maxillofacial Surgery, Dental Research Institute, School of Dentistry Seoul
National University, Seoul, 110768, KOREA
Tel : +82—2-2072—3992(0ffice) / Fax : +82—2-766—4948 / E—mail : jinychoi@snu, ac_ kr

20,

21,

22,

23.

microscope in cleft palate repair and

pharyngoplasty. Plast Reconstr
2003;112:1540—1541,

Sommerlad BC, Gault DT, Space ob—
literating
Plast Reconstr Surg, 1998;102:2277-2278,
Sommerlad BC, Henley M, Birch MJ,

Harland K, Moieman N, Boorman JG,

Surg,

skin suture(correspondence),

Cleft palate re—repair—a clinical and ra—
diographic study of 32 consecutive cases,
Br J Plast Surg, 1994a;47:406-410,
Sommerlad BC, Mehendale FV, Birch M J,
Sell D, Hattee C, Harland K. Palate
re—repair revisited, Cleft Palate Craniofac
J. 2002;39:295-307,

Sommerlad B, Rowland N, Harland K,
Lateral videofluoroscopy: a modification
to aid in velopharyngeal assessment and
measurement, Cleft Palate Craniofac J,
1994b;31:134-135,

Acknowledgement

This research was supported by Basic Science Research Program through the National Research
Foundation of Korea(NRF) funded by the Ministry of Education, Science and Technology(2011-0005030).,

- 50 -





