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Summary 

A comparative study was made of the otological and 
rhinological conditions at adult age of two groups of 
patients with unilateral total cheilognathopalatoschisis. 
In group A (51 patients), the palate was closed around 
the 3 rd year of life, in group B (54 patients), around 6 t~ 
year. 
All patients were operated on with an identical tech- 
nique, by the same surgeon. 
There was no difference between the two groups in 
regard to permanent loss of auditory acuity; however, 
nasal patency appeared to be better in patients in group 
A than in those of group B. 
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Introduction 

Hypoacusis occurs frequently in cleft palate patients, and is 
due to abnormalities of the middle ear (Welin, 1947; Pann- 
backer, 1969; Koch et al., 1970; Yules, 1970; Koch et al., 
1973; Cole and Cole, 1974; Bluestone et al., 1975; M611er, 
1975; Paradise, 1975; Swigart, 1979). 
The probable cause is the chronic impairment of the air 
passage through the Eustachian tube. 
The study by Bluestone et al. (1975) has made it clear that 
this impairment does not result from any anatomical 
obstruction of the tube but from a dysfunction of the 
opening mechanism. 
Virtually all operated cleft patients younger than 2 years 
have these middle-ear problems (Stool and Randall, 1967; 
Koch et al., 1970; Soudijn and Huffstadt, 1975; Paradise 
and Bluestone, 1974; M6ller, 1975). 
In patients with unoperated clefts, the tubal dysfunction is 
explained by the increased compliance of the tubal wall 
(Paradise, 1975), sometimes combined with chronic inflam- 
matory phenomena due to the abnormal anatomical situa- 
tion in the mouth, nose and pharynx. 
As a rule, closure of the palate is followed by marked 
improvement of the middle-ear symptoms (Bluestone et al., 
1972a, b; Paulsen, 1973; Paradise and Bluestone 1974; 
Paradise, 1976), an improvement related to factors that 
result in increased 'rigidity' of the tube which renders 
occlusion less permanent (Bluestone et al., 1975). 
Unfortunately, the dysfunction does not always disappear 
after operation on the palatal cleft, which may be due to 
traction exerted by scar tissue on the outlet of the Eusta- 
chian tube (House, 1964). 
The hampered nasal respiration, observed so frequently 
after surgical closure of the cleft palate, will also impair 
adequate ventilation of the middle ear. 
In view of the fact that prevention of recurrent otitis media 
is an important factor in the avoidance of permanent loss of 
conduction and of sensory loss, it seems likely that early 
closure of the palate will exert a positive influence on the 
ultimate otological condition. 
Since a lasting loss of hearing may influence numerous 

functions such as use of language, speech, emotional evolu- 
tion and intelligence in the child (Paradise, 1975), early 
closure of the cleft palate would appear to be preferable to 
closure at a later age. 
As indicated above, there exists a close correlation between 
the patency of the nose and the condition of the middle ear 
(Fara et al., 1973). In many patients operated on for cleft 
palate, the nasal passage is disturbed as the consequence of 
one or several of the following factors: 
a. an elevation of the nasal floor and/or the nasal ves- 
tibulum on the operated side; 
b. narrowing of the bony skeleton of the nose due to 
transverse compression of the maxillary fragments; 
c. septal deviations; 
d. initial stenosis due to atrophy of the alar cartilage; 
e. asymmetry of the tip of the nose due to dislocation of an 
alar cartilage. 
All these factors contribute to inadequate patency of the 
nose which may result in accumulation of secretions and 
chronic inflammation of the nasal mucosa, with maxillary 
sinusitis as a possible additional complication. An oppor- 
tunity to compare two groups of patients who, at different 
ages, have been operated on by the same person using the 
identical technique, may be called truly unique. It gave us a 
chance to determine the influence of the timing of operation 
on the ultimate results, free from many of the extraneous 
factors that usually hamper such studies. The purpose of 
this investigation is to find out whether the age at which the 
palate is closed affects the rhinological and otological con- 
ditions in adult hood. Since the operative technique used 
may have consequences for the patency of the nose, the 
procedure applied is described below in some detail: 

Operative technique 
1. Repair of the cleft lip. 
The lip was closed at the age of 3 months, according to the 
technique described by Veau (1938) (Fig. I a). 
Frequent use was made of the triangular flap described by 
Axhausen (1941) which was placed in the nasal orifice (Fig. 
I a, b). This might result in an initial stenosis by raising the 
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Fig. 1 a Method of lip closure according to Veau-Axhausen. 
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Fig. 1 b The triangular flap in the nasal vestibule is sometimes 
responsible for initial stenosis. 

Triangular flap raising nasal vestibule. Fig. 2 Fig. 3 
cosa, 

The vomer flap is stepped under the opposing palatal mu- 

nasal vestibulum (Fig. 2) thereby influencing the patency of 
the nose. 
The anterior part of the floor of the nose was closed with 
the aid of a vomer flap (Veau, 1938; Fig. 3). 
The subperiosteal exposure of the vomer might be one of 
the causes of the occurrence of growth disorders resulting, 
among other things, in septal deviation (Verwoerd and 
Urbanus, 1979). 
Finally, a VY plasty on the inside of the nostril was some- 
times performed to move the lateral crus of the alar cartil- 
age. This procedure included undermining of the skin co- 
vering the medial crus. 
A later investigation is planned to determine to what extent 
this manoeuvre might cause damage to the cartilage or 
perichondrium, resulting in stenosis of the nasal orifice. 

2. Repair of the cleft palate. 
The palate was closed according to the method described by 
Ganzer (1920), Veau and Ruppe (1922). The procedure is 
described in another paper in this journal (Blijdorp and 
Egyedi: 1984). 
3. Velopharyngoplasty. 
This operation was performed at a later age if insufficiency 
of the soft palate was found to exist after repair of the 
palate. The velopharyngoplasty was carried out according 
to the technique of Sanvenero-Roselli (1935) modified by 
Tjebbes. The posterior pharyngeal arches are opened in the 
longitudinal direction and a cranially pedicled triangular 
flap, dissected from the posterior pharyngeal wall, is 
sutured into the defect. 
The oral mucosa is lengthened by means of a "Z"-plasty to 



The Rhinological and Otological Condition in the Adult Cleft Patient J. max.-fac. Surg. 12 (1984) 249 

/ 
Fig. 4 a 

J 

'I," I /  Fig. 4 b 

t 
( 

,x.. 

I -  Fig. 4 c 

Fig. 4 a, b, c Method used in pharyngoplasty according to Sanve- 
nero-Rosselli-Tjebbes. For explanation see text. 

Another reason to discount this factor was that the two 
groups were reasonably well-matched in this respect: the 
group of patients operated on at the age of 3 years included 
8 patients subjected to velopharyngoplasty as against 10 
operated on at the age of 6 years. 

Material 

For this study, from over 2500 operated cleft patients, we 
selected 105 patients with unilateral total cheilo- 
gnathopalatoschisis. 
Group A consisted of 51 patients in whom the palate had 
been closed between the ages of 2Y2 and 3½ years (Table 1). 
Group B consisted of 54 patients in whom the palate had 
been closed between the ages of 5½ and 61A years (Table 2). 

Table 1 

Group A 
number 

51 

21A-31,& year olds 
Mean age Range Mean age Range 
at closure at follow-up 

2 years + 2 years + 24 years + 
11 months 6 months 9 months 

3 years+ 
6 months 

13-29 years* 

* Only one patient was as young as 13 years, he was more or less 
fully developed; the next patient in the series was aged 19 years or 
older. 

Table 2 
cover as much as possible of the wound surface of the 
transferred flap. The sizes of the remaining openings on Group B 
either side of the pedicled flap are checked by means of a 
catheter passed through the nose. Finally, the posterior Number 
pharyngeal wall is sutured (Fig. 4 a, b, c). 
In comparing the two groups studied, the question whether 

54 or not velopharyngoplasty had been performed was not 
taken into account, since an investigation by Bennet (1972) 
has shown that this plasty does not affect the function of 
the Eustachian tube. 

51A-61A year olds 
Mean age Range Mean age 
at closure at follow-up 

Range 

5 years + 5 years + 24 years + 
11 months 6 months 4 months 

6 years + 
6 months 

19-29 years 
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Fig. 5 a Rhinomanometer used in the investigation. On the left, the 
flow in l i tres/minute can be read, on the right the pressure built up 
inside the nose in cms H20 is given. 

Fig. 5 b Rhinomanometry in the patient (see text). 

Patients in whom the time of closure of the palate had been 
influenced by recurrent otitis were excluded from the inves- 
tigation. All patients had been operated on by one and the 
same person, according to the same technique described by 
Ganzer (1920) - Veau and Ruppe (1922), with fracturing 
of the hamuli as the only variable. Since Noone et al. (1973) 
have demonstrated that fracturing the hamuli does not 
affect tubal function, this element was discounted in the 
follow-up. 
The fact that some of the patients were operated on at the 
age of 3 and others at the age of 6 years is exclusively the 
consequence of the numbers of cleft patients presenting 
during the periods in question: in all other respects, selec- 
tion was completely random. In all patients, the lip was 
closed at the age of 3 months. 

Methods 

1. Otological condition 
The methods of examination applied can be subdivided 
into: 
A. Clinical examination. This was performed by means of 
otoscopy; the following factors were regarded as relevant: 
a. presence of perforation; 
b. signs of chronic otitis media such as exudation and 
tympanosclerosis; 
c. signs of any ear surgery in the past. 
B. Audiometric examination. The loss of auditory acuity 
was evaluated in the frequency range of speech between 
500 and 4000 Hz (Pannbacker, 1969; Heller et al., 1978). 

2. Rhinological condition 
The methods of examination comprised: 
A. Clinical examination. Nasal function may be affected by 
the asymmetries that occur in cleft patients, especially by 
dislocation and flattening of the alar cartilage and septal 

deviations. The following elements were regarded as 
relevant: 
a. asymmetry of the tip of the nose; 
b. asymmetry of the nostril; 
c. length of the columella; 
d. initial stenosis due to a high nasal vestibulum (Fig. 2); 
e. alar atrophy; 
f. obliquity of the bony or the cartilaginous nasal skele ton-  
of the C-type or the inverted C-type; 
g. internal septal deviations. 
B. Rhinomanometry. For an objective assessment of the 
patency of the nose, independent of initial stenosis, use was 
made of a rhinomanometer (Fig. 5 a, b). This instrument 
has been designed on the basis of the system described by 
Keuning (1968); of comparison of flow and pressure in the 
left and right halves of the nose. A flow meter is attached by 
means of an olive to the nostril of the side of the nose to be 
examined; the contralateral nostril is connected in the same 
way with a manometer (a U-shaped glass tube filled with 
water). The insertion of the olive will eliminate the initial 
stenosis, if any, so that the rhinomanometry measures the 
internal resistance of the two sides of the nose. 
The pressure required to achieve a constant flow of 5 litres 
per minute, measured on the left side, is L cm. H20, that 
measured on the right is R cm. H20. If L equals R, there is 
no difference in patency between the two halves of the nose. 
If L exceeds R, patency is reduced on the right. Conversely, 
if R exceeds L, patency is decreased on the left side. 

Results 

Otological condition 
A. Otoscopical examination. 
Pathology of the ear drum was observed more frequently in 
patients of group A than in patients of group B. This holds 
true in particular for the occurrence of retraction in the 
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Table 3 Results of the otoscopic examination. 

Total Perforation Calcifi- Retracted Exudation 
number of cation 
of patients ear drum 

GroupA 51 6(11.8%) 34(66.6%)7(13,7%) 4(7.8%) 
Group B 54 3 ( 5 . 6 % )  3 3 ( 6 1 . 6 % ) 0 ( 0 . 0 % )  7(13.0%) 

105 9 ( 8.6 %) 67 (63.8 %) 7 ( 6.7 %) 11 (10,5 %) 
Chi 2 significance: p = 0.43 p = 0.5 p = 0.01 p = 0.59 

Table 7 Perceptive hearing loss of the both groups together, The 
cleft side is separated from the non-cleft side 

Cleft side Mean Standard deviation 

500 Hertz 2.019 3.785 
1000 Hertz 1,827 4.572 
2000 Hertz 2.163 5.819 
4000 H,ertz 1.875 4.471 

Non-cleft side Mean Standard deviation 

500 Hertz 2,067 4.039 
1000 Hertz 2.115 5.775 
2000 Hertz 2.019 4.543 
4000 Hertz 1.779 3.811 

Average loss cleft side Mean Standard deviation 

2.003 4.072 

Average loss non-cleft side Mean Standard deviation 

2,067 4.440 

Table 8 The Wilcoxon-Rank Sum Test between the two groups in 
perceptive hearing loss 

Cleft side Group A Group B U Z 2-tailed p 

500 Hertz 50.69 54.25 1259.0 0,7653 0.4441 
1000 Hertz 50.22 54.70 1235.0 -1.0304 0.3028 
2000 Hertz 52.54 52.46 1349.5 0.0168 0.9866 
4000 Hertz 52.00 52.98 1326.0 0.2171 0.8281 

Non-cleft side Group A Group B U Z 2-tailed p 

500 Hertz 50.35 54.57 1242.0 -0.9158 0.3597 
1000 Hertz 49.84 55.06 1216.0 -1.2165 0.2238 
2000 Hertz 50.91 54.03 1270.5 -0.6874 0.4918 
4000 Hertz 51.32 53.63 1291.5 -0,5163 0.6057 

Table 9 The Wilcoxon-Rank Sum Test between the two groups in 
average loss cleft side and average loss on non cleft side 

Group A Group B U Z 2-tailed p 

Cleft side 54.72 50.37 1238.5 0.7395 0.4596 
Non cleft side 52,38 52.61 1345.5 -0.0393 0.9686 

Table 4 Results of the audiometric examination. 
Conductive hearing loss of the both groups together. The cleft side is 
separated from the non-cleft side 

Cleft side Mean Standard deviation 

500 Hertz 15;625 8,832 
1000 Hertz 11.442 6,297 
2000 Hertz 9.327 7.915 
4000 Hertz 10.913 8.296 

Non-cleft side Mean Standard deviation 

500 Hertz 15.769 8.470 
1000 Hertz 11.875 8,249 
2000 Hertz 8.654 6.241 
4000 Hertz 11.442 7.461 

Average loss cleft side Mean Standard deviation 

12,131 6.413 

Average loss non-cleft side Mean Standard deviation 

12,099 6.544 

Table 5 The Wilcoxon-Rank Sum Test between the two groups in 
conductive hearing loss 

Cleft side Group A Group B U Z 2-tailed p 

500 Hertz 57.27 47.91 1108.0 0.6317 0.1027 
1000 Hertz 53.17 51.86 1317.5 0.2328 0.8159 
2000 Hertz 53.26 51.76 1312.5 0.2648 0.7911 
4000 Hertz 51.72 53,25 1311.5 0.2683 0.7885 

Non-cleft side Group A Group B U Z 2-taited p 

500 Hertz 50.08 54,83 1228.0 0.8321 0.4053 
1000 Hertz 53.41 51,62 1305.0 0,3158 0.7521 
2000 Hertz 54.06 51.00 1272.0 0.5405 0.5888 
4000 Hertz 52.96 52,06 1328.0 0.1592 0,8735 

middle ear which was more frequent to a statistically 
significant extent (Chi 2 = 5.89; p = 0.01) in patients of 
group A. A summary of the results is given in Table 3. 

Table 6 The Wilcoxon-Rank Sum Test between the two groups in 
average conductive hearing loss cleft side and average conductive 
hearing loss non-cleft side. 

Group A Group B U Z 2-tailed p 

Cleft side 51.20 53.75 1285.0 0.5251 0.5995 
Nomcleft side 50.77 54.16 1263.5 0.7166 0.4736 

B. Audiometric examination. 
Tables 4 to 9 summarize the results of the audiometric 
examination of the patients of groups A and B. In this table 
we used the Wilcoxon Test because there was a classifica- 
tion in ten grades. It gives a better idea of significance than 
the Chi 2 test. 
As appears from the results of the Wilcoxon Test there is no 
appreciable difference to be observed between the loss of 
auditory acuity in patients of groups A and B. 
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Since the average loss of auditory acuity in non-cleft 
patients of the same age group is virtually negligible, the 
conclusion is that there is indeed a greater loss of hearing in 
cleft patients (which of course is a generally recognized 
fact). 

Rhinological condition 
A. Clinical examination. 
The asymmetry of the tip of the nose is reviewed in Table 
10, of the nostril in Table 11. The length of the columella is 
summarized in Table 12. A survey of stenosis of the nasal 
orifice, of alar atrophy and obliquity of the nasal skeleton is 
presented in Tables 13 to 15 and finally, the septal devia- 
tion in both groups can be deduced from Table 16. 

Table 10 Asymmetry of the tip of the nose divided into none, 
moderate and pronounced 

Total None Moderate Pronounced 

GroupA 51 27 (52.9%) 16 (31.4%) 8(15.7%) 
GroupB 54 14 (25.9%) 31 (57.4%) 9(16.7%) 

The table shows that the patients of group A had signifi- 
cantly less asymmetry of the nose (Chi 2 = 8.89; p<0.01) .  

Table 11 Asymmetry of the nostril divided into none, moderate and 
pronounced 

Total None Moderate Pronounced 

GroupA 51 8(15.7%) 31 (60.8%) 12 (23.5%) 
Group B 54 8(14.8%) 30 (55.6%) 16 (29.6%) 

The figures show that there is no significant difference 
between the two groups examined (Chi 2 = 0.50; p = 0.78). 

Table 12 The length of the columella divided into normal and too 
short 

Total Normal Too short 

Group A 51 31 (60.8 %) 20 (39.2 %) 
Group B 54 41 (75.8%) 13 (24,2%) 

The figures show that the length of the columella is more 
often within the limits of normal in patients of group A 
than those of group B. However,  the difference is not 
statistically significant (Chi 2 = 2.79; p = 0.10). 

Table 13 Stenosis of the nasal orifice divided into none, moderate 
and pronounced 

Total None Moderate Pronounced 

GroupA 51 14 (27.5%) 28 (54.9%) 9(17.6%) 
GroupB 54 7(13.0%) 25 (46.3%) 22 (40.7%) 

These figures show that initial stenosis occurs significantly 
less often in patients of group A (Chi 2 = 7.87; p < 0.02). 

Table 14 Alar atrophy divided into none, moderate and pronounced 

Total None Moderate Pronounced 

GroupA 51 10 (19.6%) 29 (56.9%) 12 (23.5%) 
GroupB 54 12 (22,2%) 32 (59.3%) 10 (18.5%) 

This shows that there is little difference between the two 
groups examined in regard to alar atrophy (Chi 2 = 0.42; p 
= 0.81). It was found, on the other hand, that  alar atrophy 
was more frequent (group A and group B taken together) 
among patients in whom an alar VY-plasty had been car- 
ried out at the time the lip was repaired (Chi 2 = 1.96; p 
=<0 .16) .  Since this part of our investigation is not the 
subject of this paper, we refrain from dealing further with 
this matter. 

Table 15 Obliquity of the osseous or cartilaginous nasal skeleton 

Total Obliquity No obliquity 

Group A 51 13 (25.5%) 38 (74.5%) 
Group B 54 24 (44.4%) 30 (55.6%) 

This shows that obliquity of the nasal skeleton occurs less 
often in patients of group A than in those of group B (Chi 2 
= 4.13; p < .05). 

Table 16 Septal deviation 

Total Septal deviation No septal deviation 

Group A 51 44 (86.3%) 7 (13.7%) 
Group B 54 49 (90.7%) 5 (9 .3%)  

This shows that septal deviation is a frequent phenomenon 
in cleft patients, but that there is no difference in this 
respect between the two groups examined (Chi 2 = 0.52; p 
< 0.5). 

B. Rhinomanometry.  
Table 17 shows the average pressure in mm. of water 
required to bring about a flow rate through the contralate- 
ral nasal passage of 5 litres of air per minute. 

Table 17 Average pressure in mm. of water 

Total Pressure on Pressure on 
cleft side normal side 

Group A 51 52.2 47.9 
Group B 54 53.7 57.8 

2-tailed p = 0.80 2-tailed p = 0.09 

As can be seen, the patients of group B had to build up more 
pressure to achieve a flow of 5 litres of air per minute. This 
implies that the stenosis on the operated side was worse in 
patients of group B than in patients of group A. In the Chi 2- 
test there was even a significant difference between the 
groups. If, however we use the Wilcoxon Test, there is no 
significant difference between the groups. This test has 
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more accuracy because the values allow for a classification 
in ten grades. 
This shows, that the difference in patency of the nose 
between the two groups is not statistically significant, 
neither on the cleft side, nor on the non-cleft side. 

Discussion 

There are two opposing views to be found in the literature 
in regard to the time at which the integrity of the roof of the 
mouth should be restored in cleft patients. Advocates of 
closure of the palate, and especially of the hard palate, at 
the latest possible moment (Schweckendiek,  1978; Perko, 
1977) argue that this permits unimpaired development of 
the maxilla. Early operation results in a growth disturbance 
of the middle third of the face and compression of the upper 
dental arch, with all the orthodontic problems this entails. 
The oral surgeon, originally trained in operative dentistry 
will feel inclined to share this view. The second opinion, 
that the palate should be repaired at the earliest possible 
moment, has more proponents among speech therapists, 
whose argument is that an optimal condition of the palate 
should be brought about as early as possible to ensure good 
development of speech. This view is shared by the ENT 
surgeon since surgical closure reduces the frequency of 
otitis media, and allegedly helps prevent permanent loss of 
auditory acuity. 
A compromise is possible between these two opposing 
views, namely early closure of the soft palate and postpone- 
ment of the closure of the hard palate (Schweckendiek,  
1955, 1978; Perko, 1979). 
In this way a situation is created that favours the develop- 
ment of speech while the osseous maxillary structures are 
protected from impairment of their development during the 
first few years of life, a period of great importance for 
normal growth. 
The comparative otological examination of patients of 
group A and those of group B shows that, entirely in 
contradiction to current views, middle-ear problems occur- 
red significantly more often (Chi 2 = 5.89; p = 0.01) in 
patients of group A. There is no difference between the 
results of the audiometric examination of the two groups. 
This investigation justifies the following conclusions: 
1. The more frequent occurrence of middle-ear problems is 

not necessarily associated with lasting loss of auditory 
acuity. 

2. The time at which the palate is closed does not affect the 
ultimate audiometric condition of the adult cleft patient, 
at any rate as regards postponement from the age of 3 to 
the age of 6 years. 

A study by Ortiz-Monasterio et al. (1974) of the loss of 
auditory acuity in patients operated on between the 6 th and 
12 th year of life and patients operated on between the 12 th 
and 20 th year of life also failed to reveal any difference in 
loss of hearing between the two groups. 
The function of the Eustachian tube is of paramount impor- 
tance to the patient's otological condition. This function 
depends on the one hand on muscular action and, on the 
other, on nasal patency. 
The reduction of nasal patency may be brought about by an 
initial stenosis of or around the orifice that can be attribu- 
ted to the asymmetry of the tip of the nose, the asymmetry 
of the nostril, the length of the colnmella, the increased 
height of the nasal vestibulum and the atrophy of the ala. 

Nasal patency may also be decreased by an internal steno- 
sis, attributable to obliquity of the nasal skeleton and septal 
deviation. 
Since the degree of initial stenosis depends predominantly 
on the surgical technique used in the primary repair of the 
lip, whereas the internal stenosis is probably influenced 
more by the closure of the palate, the data obtained by 
rhinomanometry are of the highest relevance for this inve- 
stigation. 
We found that the internal stenosis on the side of the cleft 
was more pronounced in patients of group B than in those 
of group A. The pressure in the former group of patients 
rose to an average of 57.8 mm. H20 whereas in the latter 
group the average pressure amounted to 47.9 mm. H20. 
This finding is diametrically opposed to the current view 
that the later the operation is performed, the less will be the 
deformation of the internal nose, a view based on the 
principle that early operation involves an early injury of the 
various growth centres, resulting in underdevelopment and 
a deformation due to traction by scar issue. 
A possible explanation of the finding is that early repair of 
the palate might call a halt to the progression of the septal 
deformation, at least of the dorsal part of it. 

Conclusion 

This investigation does not support several current views on 
the relation between the age of palatal closure and the ENT 
status of the adult cleft patient. At least there did not seem 
to be a linear deterioration in function between the ages of 
3 and 6 years. 
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