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MEDIAN CLEFT OF THE UPPER LIP

G. P. Singh, A. Singh, G. Malhotra, S. K. Gulati, K. J. S. Mander

Department of Plastic Surgery, Government Medical College, Rajendra Hospital, Patiala, India

SUMMARY

Two cases of the true median cleft of the upper lip are reported, one with bilateral blepharoptosis and the other
with a pedunculated mass from the nasal sill.

ZUSAMMENFASSUNG

Mediale Spalte der Oberen Lippe
G. P. Singh, A. Singh, G. Malhotra, S. K. Gulati, K. J. S. Mander

Ein Bericht uber zwei Falle einer medialen Spalte der oberen Lippe, bei einem bestand eine bilaterale Blepharop-
tose, beim zweiten war unter dem Nasenflugel eine gestielte Missbildung.

Key words: median, cleft lip

True median cleft of the upper lip is a rare
congenital anomaly. More than hundred cases ha-
ve been reported till now by different people.
Fogh Anderson (1965), Millard and Williams
(1968), Sen et al. (1990), Mahajan and Singh
(1992) and others. We report two more cases trea-
ted in our unit.

EMBRYOLOGY

Embryologically the defect is in the develop-
ment of the face which begins as two essentially
independent halves when neural crest cells mig-
rating into the face never cross the midline. In la-
ter stages, the median nasal processes are drawn
together and the medial growth of medial nasal
processes contributes to the fusion at the midline.
Failure of the fusion of these processes in their lo-
west parts is thought to be responsible for median
cleft of the upper lip. It may involve one- or two-
thirds or total vertical height of the lip, depen-
ding upon the timing of inhibition of fusion. Ot-
her findings may consist of a bifid frenulum, a
midline notch of the alveolus, a midline cleft pal-
ate or a bifid nose with or without hypertelorism.

CASE REPORTS

Case No. 1

G. S,, a male, aged 18 years was admitted in
1993 with a defect of upper lip and nose since
birth. He had a median cleft of the upper lip in-

Fig. 2. Pre-operative photograph showing median cleft lip and
bilateral mild blepharoptosis.
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Fig. 3. Post-operative photograph showing repaired lip.

volving the total lip with short broad columella,
the nose was broad. There was a duplication of
the frenulum (Fig. 1) and a blind sinus at the jun-
ction of the lip and the alveolus.

The upper incisors were malformed and mal-
rotated. The facial development was normal but
for a mild bilateral blepharoptosis (Fig. 2). The
lip was repaired with the method described by
Millard and Williams (1968) (Fig. 3).

Case No. 2

G. K., a baby female, aged 3 months, was ad-
mitted in 1994 with a defect of the upper lip. On
examination there was a complete median cleft of
the upper lip with duplication of the frenulum
and notching of the alveolus and a short broad co-
lumella. A mass with a thin long pedicle was atta-
ched to the sill of the right nostril. Facial develop-
ment was normal (Fig. 4). The lip repair was done
with the method described by Millard and Willi-
ams (1968) (Fig. 5). The pedunculated mass was
excised and its histopathological examination
showed fibrous and fatty tissue with a normal

Fig. 4. Pre-operative photograph showing median cleft of the
upper lip and a pedunculated mass arising from the right nos-
tril.

skin cover and no cartilagenous tissue was seen
in the specimen.

DISCUSSION

The median cleft of the upper lip is a rare con-
genital facial anomaly which was first described
by Bechard in 1823 (Galanti, 1961). Keith (1909)
reported this malformation in a specimen located
in the museum of the Royal College of Surgeons
in London.

The median cleft of the upper lip has been di-
vided into true and false varieties (Braithwaite
and Watson, 1949).

Veau (1938) favoured the recognition of three
varieties of median clefts. A notch, a median cleft
extending to the columella and a defect caused by
atrophy of the whole medial element.

Millard and Williams (1968) proposed that
any congenital vertical cleft through the centre of
the upper lip, no matter to what extent, should be
classified as a median cleft of the lip. If any vesti-
ge of prolabium is present then it becomes bilate-
ral.

Pinto and Goleria (1977) divided median cleft
lip into two groups, group I as agenesis with defi-
ciency of tissues which developed from the medi-
an nasal process and group II as failure of fusion
of tissues from the two sides.

Many others - Sharma and Razdan (1988),
Sen et al. (1990), Mahajan and Singh (1992) - re-
ported different cases with similar anomalies.

The cases reported by us represent true medi-
an clefts of upper lip and they were repaired with
method described by Millard and Williams (1968).
Fogh Anderson (1965) mentioned an associated
malformation of the hand. Tripathi et al. (1984)
described an associated columellar cyst and Sen
et al. (1990) reported meningocele penetrating
through the palate. The other associated anomali-

Fig. 5. Post-operative photograph showing repaired lip.
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es reported in both cases i.e. bilateral blepharop-
tosis in Case No. 1 and pedunculated mass from

the nasal sill in Case No. 2 were not reported in
the literature available.
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EFFECTS OF PRIMARY BONE GRAFTING ON FACIAL
DEVELOPMENT IN PATIENTS
WITH UNILATERAL COMPLETE CLEFT LIP AND PALATE

M. Tomanova', 7. Miillerova®

Ynstitute of Experimental Medicine, Laboratory of Craniofacial Malformations,
Academy of Sciences of the Czech Republic, Prague
2Deparftment of Cleft Defects, University Hospital Kralovské Vinohrady, Prague, Czech Republic

SUMMARY

The study is based on an anthropometric assessment of X-ray films obtained in 22 adult males with complete uni-
lateral cleft lip and palate treated during childhood wiih primary bone grafts and in 32 males with the same type of
cleft without bone grafting.

In the series with bone grafts was recorded a more marked reduction of maxillary depth associated with a larger
retrusion than in the series without bone grafts. This deviation was therapeutically compensated by a larger displa-
cement of the mandible backwards which contributes to the increase of mandibular posterior rotation. This provi-
ded the possibility to attain an edge to edge bite.

Our results confirmed the unfavourable effects of primary bone grafting on maxiltary growth and development.

ZUSAMMENFASSUNG

Einwirkungen der primaren Knochenimplantation auf Gesichtswachstum und Entwicklung
bei Patienten mit einseitigen totalen Lippen-, Gaumenspalten

M. Tomanové, Z. Mullerové

Die Arbeit beruht auf einer anthropometrischen Auswertung bei Rontgenaufnahmen bei 22 erwachsenen Mannern
mit totalen einseitigen Lippen-, und Gaumenspalten, und bei 32 Mannern mit denselben Gesichtsspalten ohne
Knochenimplantation.

In dem Krankengut mit einer Knochenimplantation bestand eine grossere Verkiirzung der Oberkiefertiefe mit einer
stérkeren Retrusion als bei den Patienten ohne Knochenimplantation. Die therapeutische Kompensation dieser
Abweichung wurde durch eine grossere Ruckverschiebung des Unterkiefers erreicht, die zu einer starkeren
ruckwertigen Rotation des Unterkiefers beitragt. Dadurch wurde ein "téte a téte" erreicht.

Unsere Ergebnisse bestatigten den ungunstigen Einfluss der primaren Knochenimplantation auf den Oberkiefer-
wachstum und Entwicklung.

Key words: cleft lip and palate, primary bone grafting, facial growth

The method of early implantation of bone
grafts into the cleft jaw was aimed at the preven-
tion of a collapse of the disconnected segments of
the maxilla and it was expected that a bone graft
will exert a favourable effect on the growth of the
jaw. However, these anticipated favourable effects
did not occur, on the contrary it was possible to
record frequently an untoward action of the bone
graft on the anteroposterior and vertical growth
of maxilla (Friede and Johanson, 1974, 1982;
Ross, 1987; Millerova and Smahel, 1989). There-
fore this method was gradually discarded. But
there are equally some studies which failed to re-

cord an untoward effect of bone grafting (Rosen-
stein et al., 1982) or reported satisfactory results
(Wood, 1970).

The degree of impairment of the development
and growth of the maxilla produced by an early
implantation of bone grafts was definitely related
to the extent and technique of the surgical proce-
dure. This illustrates the necessity of an analysis
of the results obtained in our own series of pati-
ents treated with our method of bone grafting.

The aim of the present communication was to
assess the long-term effects of primary bone graf-
ting on the configuration of the craniofacial regi-

38
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on in adult patients after the termination of the
treatment, at a time when it could be considered
as the final outcome.

MATERIAL AND METHOD

The studied series consists of 22 adult males
with complete unilateral cleft lip and palate wit-
hout visible signs of any associated anomalies.
They were examined at a mean age of 21 years
and 8 months. All patients were operated upon
with the same method. Primary lip suture accor-
ding to Tennison (a few cases according to Veau)
supplemented by the implantation of a bone graft
from the rib into the alveolar process (the graft
did not extend into the palate) was performed at
the age of about 7 months. Palate surgery, which
consisted of a pushback and of pharyngeal flap
surgery, was carried out at a mean age of 4 years
and 4 months. All surgical procedures were carri-
ed out at the Department for Plastic Surgery in
Prague towards the end of the sixties and at the
beginning of the seventies. Orthodontic therapy
was applied in all patients at a specialized depar-
tment. Fixed appliances were used during the pu-
bertal growth spurt in 12 patients (55%). Without
a correction in the region of the lip and of the no-
se remained 4 patients (18%). Six patients were
excluded from our series because of maxillofacial
surgery.

The group of controls consisted of 32 males
with the same type of cleft. At the time of X-ray
studies their mean age was 28 years. They inclu-
ded patients born in the two first post-war deca-
des. They had a lip suture according to Veau at
the age of about 7 months (at the mean age of
7.59 months). A bone graft was not implanted.
Palate surgery was carried out with the same
method as in the series with bone grafting at a
mean age of 4 years and 8 months. Without a cor-
rection of the lip and of the nose remained 3 pati-
ents (9.3%). Orthodontic therapy without the use
of fixed appliances was applied up to 1957 in the
terrain and subsequently at the same specialized
department as the above described series. Only
two of 34 examined patients underwent maxillo-
facial surgery and are not included in this study.

The study is based on an anthropometric as-
sessment of lateral X-ray films made under
standard conditions during central occlusion. The
craniometric points and reference lines are pre-
sented on Fig. 1.

The perpendicular distance of a point from
the reference line is marked e.g. Ptm-VL, an an-
gle is expressed by three points with the top of
the angle represented by the middle point (N-S-
Ba) or as a fraction of the signs designating the
reference lines which form the given angle
(ML/RL). The slope of the axis of the upper mid-
dle incisors to the palatal plane is designated
+1/PL, of the lower middle incisors towards the

UCLP, — odults

Fig. 1. Cephalometric points and reference lines used in the

present study. Reference lines: NSL - line through N and S,

VL - perpendicular to NSL through S, PL - line through Sp

and Pmp, ML - tangent to the mandibular body through Gn,

RL - tangent to the mandibular ramus through Ar, CL - line

through Id and Pg, ASL - tangent to the upper alveolar pro-
cess through Pr.

e
s

Ry

Fig. 2. Faciograms in patients with primary bone grafting
(dashed line) as compared to patients without bone grafts
(full line).
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mandibular plane -1/ML. An overjet (Is-Ii) is mea-
sured between the edges of upper and lower inci-
sors parallel to the occlusal plane. The charac-
teristic Ls+Li shows the degree of prominence of
the upper lip over the lower lip in anterior directi-
on in the above mentioned points (measured per-
pendicularly to the connecting line N’- Pg’). A ne-
gative value of some parameters indicates that
the point on the maxilla is situated more posteri-
orly than on the mandible (Is-Ii, Ls+Li). After the
prosthetic treatment the values obtained by
measurements are reduced by 2-6 in the inclinati-
on of upper and lower incisors and by 18 in the
case of an overjet.

The significance of the differences between
both series was determined with the t-test.

RESULTS

The results are presented in Table 1 and on
Figure 2.

Tab. 1. Mean values and standard errors of X-ray cephalomet-
ric characteristics in patients with and without primary bone
grafting

graft (n=22)  no graft (n=32)
Variable X SE X SE dif.
Linear
N-S
N-Sp
Ss-Pmp
Pmp-VL
N-Gn
Id-Gn
Sp-Pg
S-Go
Pmp-NSL

t-test

0.57
0.64
0.70
0.52
1.15
0.67
1.09
0.89
0.68
0.79
1.09
0.83

+0.86
-0.56
-2.66
-0.20
+3.20
+2.91
+4.29
-1.57
+0.20
-4.17
+1.01

0.928
0.545
2.456*
0.256
1.858+
3.194**
2.710%*
1.148
0.201
3.483%**
0.706
0.822

74.05
53.50
45.36
10.77
35.82
39.23
77.32
83.59
47.36
60.05
76.73
-0.27

0.75
0.81
0.82
0.57
1.24
0.52
1.06
1.02
0.68
0.76
0.68
0.66

73.19
54.06
48.02
10.97
132.62
36.32
73.03
85.16
47.16
64.22
75.72
-1.14

0.98
1.48
0.84
0.81
0.81
0.78

130.28
108.38
74.78
76.59
77.44
75.94
77.81
71.06
95.56
100.15
83.27
126.97
87.91
129.03
64.00
96.47
185.50
-1.16

1.18
0.85
0.89
0.85
0.78
0.77

1.155
1.404
2.292*
1.669
1.749+
2.399*
2.425*%
2.708%*
0.442
0.211
0.416
2.195%
2.881**
0.678
1.385
0.823
0.616
0.207

132.18
106.14
71.86
74.55
75.41
73.23
74.95
74.18
96.59
99.71
84.09
130.41
92.27
127.77
66.14
95.45
186.77
-1.36

1.72

1.10
1.01
1.26
1.01
0.85
1.21
0.57

1.15
0.83
1.73
0.82

N-Ss-Pg
Ss-N-Sm

N’-Prn
N’-Sn
S-N’-Ss’
S-N-Sm’ 75.36
S-N-Pg’ 76.82
N-Sn-Pg’ 175.23
S¢’-N-Sm’ +2.73
Ls+Li -1.32

58.19
62.34
79.56
77.56
79.94
177.25
+2.00
-1.97

0.076
0.755
1.161
1.933+
2.687**
0.864
0.851
0.979

58.27
63.14
78.09

0.76
0.82
0.97
0.87
0.87
1.94
0.73
0.49

0.70
0.67
0.81
0.73
0.75
141
0.51
0.44

+0.73
+0.65

Significant differences between patients with and without
grafts at p 0.001***, p 0.01**, p 0.05*%, p 0.1+.

The main dimensions of the cranial base (N-S,
N-S-Ba) are indentical in both compared series,
which is suggestive of the comparability of these
two groups of patients. The patients with primary
bone grafting differ from patients without bone
grafts mainly by the anteroposterior shortening
(Ss-Pmp) and retrusion of the maxilla (S-N-Ss).
On the soft profile the difference between the ret-
rusion was not significant (S-N-Ss’). The antero-
posterior position of the maxilla (Pmp-VL) and
the anterior (N-Sp) and posterior (Pmp-NSL) up-
per face height were identical in both series
(PL/VL). The degree of retroinclination of the
dentoalveolar component of the maxilla (ASL/PL,
+1/PL) equally did not differ in individuals with
and without bone grafts. The mandible is more
retrognathe in individuals with bone grafts than
in patients without bone grafts (S-N-Id, S-N-Sm
and S-N-Pg), inclusive of the soft profile (S-N’-
Sm’, S-N’-Pg’). There is a more pronounced poste-
rior growth rotation with a steeper slope of the
mandibular ramus (RL/NSL). The length of the
mandibular ramus is markedly reduced (Cd-Go),
the length of the mandibular body (Pgn-Go) was
identical in both series. Compensation mecha-
nism leads in patients with bone grafts to an in-
crease of the anterior height of the mandible (Id-
Gn), and thus also to an increase of the lower and
total face height (Sp-Pg, N-Gn). The posterior he-
ight of the face (S-Go) did not differ on both seri-
es. The gonial angle (ML/RL), the chin angle
(CL/ML) and the inclination of lower incisors (-
1/ML) were identical in both series. The flatte-
ning of the facial skeletal framework (N-Ss-Pg)
and the impairment of sagittal jaw relations (Ss-
N-Sm, Ss’-N’-Sm’) were identical in both series,
however, the overjet (Is-Ii) was more satisfactory
in patients with bone grafts where it was, on the
average, possible to attain an edge to edge bite as
compared to an anterior crossbite in patients wit-
hout bone grafts. The convexity of the soft profile
(N’-Sn-Pg’) and the prominence of the upper lip
(Ls+Li) were identical in both series of patients.

DISCUSSION

The skeletal facial configuration in our pati-
ents with primary bone grafting differed from pa-
tients without bone grafts by a more marked re-
duction of the anteroposterior dimension of the
magxilla associated with its larger retrusion. This
difference was present in spite of exclusion of six
patients with most severe impairment from our
series with osteoplasty because of maxillofacial
surgery. Thus these deviations were most probab-
ly due to the actual effects of bone grafting. They
lead to a further increase of the alterations which
are characteristic for patients with clefts. They
represent to a large extent the sequelae of surgi-
cal management of the palate (tension exerted by
scars, ossification of the palate). Because of the

40
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effect of primary bone grafting on the anteropos-
terior reduction and retrusion of the maxilla was
most frequently suggested the possibility to block
the growth within the vomero-premaxillary sutu-
re (Friede and Johanson, 1974, 1982) which in
early childhood accounts for horizontal growth,
rather than for vertical increments (Friede,
1978).

Our patients with bone grafts showed equally
a more marked mandibular posterior rotation
than individuals without bone grafting. It is not
justified to believe that the recorded mandibular
changes were primarily related to the effects of
the implanted bone graft. Yet it is possible to sug-
gest that it might exert secondary effects. An im-
portant role plays orthodontic therapy aimed at
the reduction of the impaired sagittal jaw relati-
ons and at a restoration of a positive overjet
which subsequently interferes with the develop-
ment of the mandible in anterior direction. Ortho-
dontic therapy was more effective in patients
with bone grafts due to the use of fixed applian-
ces.

Because of the more marked posterior positi-
on of the mandible in patients with bone grafts a
higher retrusion of the maxilla does not lead to a
larger impairment of sagittal jaw relations which
might be anticipated. The increase of the anterior
height of the mandible and of the lower face after
bone grafting were most probably due to the com-
pensation for the increased posterior rotation

(Smahel and Skvatilovd, 1988). A significant
mandibular deviation recorded in patients with
bone grafts consisting of a shortening of the man-
dibular ramus which might contribute to the in-
creased posterior rotation and to other mandibu-
lar changes (Smahel and Skvatilova, 1988). It
was suggested that this deviation occuring com-
monly in patients which clefts are produced by a
primary impairment of growth (Smahel et al.,
1993) which could be related to the development
of a cleft (Jelinek et al., 1983). A more marked
shortening of the mandibular ramus in the series
with bone grafts could be due to orthodontic the-
rapy aimed at a larger displacement of the man-
dible backwards and impeding the growth of the
mandibular ramus. Yet it is not possible to exclu-
de a bias due to the small number of cases.

A more intense orthodontic therapy with the
use of fixed appliances resulted in a more favou-
rable situation within the frontal segment of te-
eth in the series with bone grafts. On the avera-
ge, an edge to edge bite was attained, which indi-
cates that in many individuals it was possible to
restore a positive overjet. The two opposite
trends, i.e. the tendency of the dentoalveolar pro-
cess towards a retroinclination after primary bo-
ne grafting and the attempt of the orthodontist to
attain its proclination, provide obviously the an-
swer to the question why the degree of retroincli-
nation of the alveolar process and of upper inci-
sors are identical in both series.
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THE PREDICTION OF RESTORATION OF A POSITIVE OVERJET
IN UNILATERAL CLEFT LIP AND PALATE

Z. Smahel

Laboratory of Craniofacial Malformations, Institute of Experimental Medicine, Academy of Sciences of the
Czech Republic, Prague, Czech Republic

SUMMARY

X-ray cephalometric studies were carried out repeatedly in 92 individuals with unilateral cleft lip and palate at the
age of 10 and 15 years with investigations of a possible restoration of a positive overjet in relation to the develop-
ment of sagittal interalveolar relations. On the basis of this analysis was constructed a nomogram which according
to the age of the patient allows to use a single easily determined X-ray cephalometric parameter for the estimation
of the risk of a failure of the management aimed at th= restoration of a positive overjet. The system includes critical
boundaries which should be attained in the course of the treatment for the restoration of a positive overjet and it
provides the possibility to check the effects of all therapeutic procedures. The simple application of the nomogram
and the easy collection of data (the age and sagittal interalveolar relations) allow its use in the clinical practice as a
component of the documentation on the management of the patient.

ZUSAMMENFASSUNG

Pradiktion der Wiederherstellung des positiven Vorbisses bei einseitigen Lippen-,
und Gaumenspalten

Z. Smahel

Wiederholte rontgenzephalometrische Untersuchungen im Alter von 10 und 15 Jahren erfolgten bei 92 Patienten
mit einseitigen Lippen- und Gaumenspalten zur Ermittelung der Moglichkeit einer Wiederherstellung eines positi-
ven Vorbisses in der frontalen Zahngegend, in Abhangigkeit von der Entwicklung der sagittalen interalveolaren
Beziehungen. Anhand dieser Analyse wurde ein Nomogram entwickelt, mit dem, je nach dem Alter des Patienten,
mittels eines einzigen réntgenzephalometrischen Merkmales die Wahrscheinlichkeit eines Erfolges, bzw. die Ge-
fahr eines Misserfolges, der Bemiihungen um eine Wiederhestellung des Vorbisses beurteilt werden kann. In die-
sem System werden kritische Grenzen angegeben, die im Laufe der Behandlung zur Wiederherstellung des
Vorbisses erreicht werden mussen, und ausserdem ermoglicht den Verlauf der gesamten Behandlung zu kontrolli-
eren. Die einfache Ermittelung der ben6tigten Angaben (Lebensalter und Zustand der interalveolaren Beziehungen)
ermoglichen die Anwendung des Nomaograms in der taglichen klinischen Praxis im Rahemn der Dokumentierung
des Behandlungsverlaufes bei individuallen Patienten.

Key words: unilateral cleft lip and palate, overjet, prediction, nomogram

The main problem associated with the deve-
lopment of the face in cleft lip and palate repre-
sents the growth deficiency of the maxilla in ante-
rior direction. This leads to a gradually increa-
sing retrusion of the upper jaw, a flattening of the
facial profile, impairment of sagittal jaw relations
and results in the development of anterior cros-
sbite.

Another important deviation from normal
consisted of the predominating vertical growth of
the lower jaw with the persistence of an infantile
steep slope of the mandibular body. Thus during
the development of the face a reduced anterior
growth rotation led to impaired vertical jaw rela-
tions. This could result in an open bite within the
frontal segment of the denture with a subsequent
proclination of the lower dentoalveolar compo-

nent or an anterior displacement of the mandible
as a whole which all of them promoted a further
impairment of occlusion of incisors. To this unfa-
vourable development contributed the retroincli-
nation of upper incisors, and of the alveolar pro-
cess which are produced by the increasing tension
of the lip after its suture.

Thus three main components participate in
the impairment of occlusion of incisors in antero-
posterior direction: the deficiency of anterior
growth of the upper jaw, the dentoalveolar retro-
inclination of the maxilla and the direction of
growth and rotation of the mandible. Othodontic
therapy or jaw orthopedics exert no effects on the
deficient anterior growth of the maxilla. Yet an
improvement of the retroinclination of upper inci-
sors and partly also of the alveolar process can be
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attained. The combination of this improvement
with the retroinclination of lower incisors can ser-
ve for the compensation of disproportions in ante-
roposterior position of both jaws. The restoration
of a positive overjet subsequently impedes the
growth of the lower jaw in anterior direction,
however it is more difficult to effect a change of
mandibular rotation.

The participation of three deviations from
normal in the impairment of sagittal jaw relati-
ons and their differing response to therapeutic
procedures are consistent with the high variabili-
ty of the development of facial skeletal framework
in cleft patients. The anterior growth of the upper
jaw is regularly deficient and sometimes occurs
an anterior growth rotation of the lower jaw. In
this situation is of major importance the degree of
retroinclination of the dentoalveolar component of
the maxilla because of its participation in disor-
ders of occlusion, as well as in the compensation
mechanisms. Due to the large variability of the
development of both jaws in facial clefts an asses-
sment of prognosis and therapeutic perspective
are associated with difficulties.

So far reported studies dealing with the pre-
diction of facial growth and development were
carried out in the general population though fre-
quently affected by various forms of malocclusi-
ons (Hixon, 1968; Bjork, 1969; Johnston, 1975;
Greenberg and Johnston, 1975; Schulhof and
Bagha, 1975; Baumrind et al., 1984; Skjeller et
al., 1984; Thames et al., 1985). Yet clefts of the lip
and palate represent a specific form of malforma-
tion which belongs among the most severe facial
skeletal and orthodontic anomalies associated
with impaired development of the face. Therefore
predictive systems devised on the basis of fin-
dings obtained in individuals without this malfor-
mation were not relevant for the assessment of
clefts.

We have disclosed in the literature only a sin-
gle system for the prediction of the development
of both jaws devised by Enlow et al. (1969) and
applied by Gnoinski (1982) in clefts. The system
was aimed at studies into the anterior growth of
the jaws and at the detection of the first signs he-
ralding an unfavourable development. The sooner
they developed the more unfavourable was the
prognosis. The drawback of this method consisted
in the lack of a precise localization of certain po-
ints requiring high quality films and in too much
complicated technique for the daily routine. In
the period of mixed dentition, determination of
the functional occlusal plane is associated with
great difficulties in patients with severe ortho-
dontic anomalies and orthodontic therapy can re-
sult was rapid and marked changes in the slope
of this plane. Thus even the input data suffered
from a lack of precision and this resulted necessa-
rily in a less precise prediction. Therefore it is our
aim to devise a system which would be based on a
small number of clearly defined and located po-
ints and which after the cutting of permanent in-

cisors could estimate perspective to attain the de-
velopment of a positive overjet in patients with
clefts. This method would allow to focus attention
on individuals with a high risk of an unfavourab-
le development and thus an early initiation of an
efficient orthodontic therapy. This could result in
the reduction of the proportion of patients requi-
ring maxillofacial surgery.

MATERIAL AND METHOD

The analysis is based on repeated studies of
X-ray films of the head in 92 patients with unila-
teral cleft lip and palate at the age of 10-11 and
15 years ( 6 months). A complete cleft was present
in 80 of these patients, while the remaining 12 in-
dividuals had a soft bridge within the treshold of
the nostril (Simonart’s band). The lip was repai-
red according to Tennison (in 27 patients accor-
ding to Veau) at the age of about 7 months. In 52
boys was performed simultaneously a periosteop-
lasty, in 22 girls and 18 boys an osteoplasty. The
patients treated with bone grafting were born in
1966-1972, the patients with periosteal flap sur-
gery were born in 1972-1978. Palate surgery was
carried out about the age of 4 years (bone graf-
ting), or at the age of 5 years (periosteal flap sur-
gery), with a pushback and pharyngeal flap sur-
gery. One half of the patients (46 individuals) we-
re treated with fixed appliances, the remaining
individuals were treated only with removable ap-
pliances in the aim to attain a proclination of up-
per incisors and thus a positive overjet.

The X-ray films were made under standard
conditions during centric occlusion with the head
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Fig. 1. Method of measurement of sagittal interalveoar relati-
ons (Pr+Id) and sagittal jaw (Ss+Sm) relations (see in the
text).
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of the patient fixed in a cephalostat. Of several
tested methods for the prediction of a restoration
of positive overjet in patients with clefts, proved
most efficient to predict this perspective on the
basis of the interalveolar relations expressed in
terms of the anteroposterior difference between
the edges of the upper and lower alveolar process
after their perpendicular projection on the sug-
gested so called modified occlusal plane (OLm,
Fig. 1). This line passed through the midpoint be-
tween the edges of the upper and lower incisors
during centric occlusion and the top of the angle
formed by the palatal and mandibular planes
(PL/ML angle). It is less related to the cutting of
permanent teeth, to dentoalveolar anomalies or
orthodontic therapy than the actual occlusal pla-
ne. Mandibular rotation is to a certain degree ref-
lected by its slope produced by the displacement
of the top of the PL/ML angle. Thus the rotation
of the lower jaw is transferred into the slope of
the occlusal plane where the amount of the diffe-
rence after a perpendicular projection of the ed-
ges of both alveolar processes (Pr + Id) reflects
the extent of the anterior growth of the maxilla,
of the anteroposterior development of the man-
dible as well as the amount of dentoalveolar ret-
roinclination. All parameters discussed in the in-
troduction and which in the previous analyses
proved to be of great importance for the develop-
ment of sagittal jaw relations and of overjet were
pooled into a single characteristic. The relation-
ship of this characteristic and overjet was asses-
sed with the correlation-regression analysis and
the results obtained were used for the constructi-
on of a nomogram alloving to determine empiri-
cally the probability of the restoration of a positi-
ve overjet according to the age of the patient and
to the actual interalveolar relations. An overjet
(Is - Ii) was measured between the edges of upper
and lower central incisors parallel to the occlusal
plane.

Is-Ti

mm

15 years

54 r=0.301
44
3
24
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RESULTS

Sagittal interalveolar relations in clefts at the
age of 10 years predetermined only slightly the
development of overjet at the age of 15 years (r =
0.501). This was beyond any doubt due to a deve-
lopmental disorder, as well as to orthodontic the-
rapy. However the positive value of interalveolar
relations at this age (Pr + Id) most probably he-
ralds good therapeutic results (Fig. 2). An excepti-
on represented three patients (marked on the
Figure) with the development of an anterior cros-
sbite which was in all of them due to the deficient
growth of the maxilla in anterior direction. Only
in one of them this development was consistent
with a high deficiency of growth during the pre-
vious period between five and ten years. The cor-
relation coefficient between interalveolar relati-
ons at the age of ten and fifteen years attained
the value of 0.743 which explains only 55% of the
variability of this characteristic and is not suffici-
ent for the designation of a favourable prognosis.

The relation of overjet to the interalveolar re-
lations at the age of ten and fifteen years (Figs. 3,
4) is much closer, the correlation coefficients atta-
in the value of 0.8. An anterior crossbite occurs at
the age of 10 years in values of interalveolar rela-
tions amounting to -1 mm, at the age of 15 years
in values of -3 mm (arrow K). The exceptional ca-
ses marked with numbers have a slight crossbite,
mostly due to a retroinclination of upper incisors.
Their proclination resulted subsequently in the
restoration of a positive overjet (area above the
level of horizontal arrows). The regression lines
for both age groups show an almost parallel cour-
se (Fig. 5), however within five years occurs a dis-
placement by 2.3 mm, i.e. about 0.5 mm per year
towards negative values of interalveolar relati-
ons. On the basis of these data and of confidence
limits (95%) of regression lines was constructed a
nomogram which according to age predicts the
probability of a favourable outcome, or of a failure

Fig. 2. The relation of overjet (Is
- Ii) at the age of 15 years to the
interalveolar relations (Pr + Id)
at the age of 10 years. Distribu-
tion of the data and the regres-
sion line (arrow K designates
value below which occures an
anterior crossbite, horizontal ar-
rows designate an edge to edge

10 -% -9 = -4 -§ -4

5 bite).
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Fig. 3. The relation of overjet (Is
- Ii) to the interalveolar relati-
ons (Pr + Id) at the age of 10 ye-
ars. Distribution of the data and
the regression line with 95%
confidence intervals (arrow K
designates critical boundary be-
low which occurs an anterior
crossbite, horizontal arrows de-
signate and edge to edge bite).

Fig. 4. The relation of overjet (Is
- Ii) to the interalveolar relati-
ons (Pr + Id) at the age of 15 ye-
ars. Distribution of the data and
the regression line with 95%
confidence intervals (explanato-
ry notes see Fig, 3).

Fig. 5. The relation of overjet (Is
- Ii) to the interalveolar relati-
ons (Pr + Id) at the age of 10
and 15 years. Regression lines.
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Fig. 6. A nomogram for the estimation of the
possibility to restore a positive overjet in
clefts (see text, norm = mean value of inte-

Yo v T

35100 0 I T

O ooy sty WLE) S FHISPSE: RO
“1t I | i
L BT |

of the management of an impaired overjet in pati-
ents which cleft lip and palate on the basis of a
single cephalometric finding characterizing the
sagittal interalveolar relations (Fig. 6).

The critical boundary (K age) shows, accor-
ding to age (marked on the ordinate) the range of
values of interalveolar relations (marked on the
abscissa) allowing definitely a restoration of a po-
sitive overjet. The aim of the therapy should be to
attain values in front of this critical boundary (to
the right). The absolute critical boundary (X abs)
designates the limit which must be attained up to
adult age for a definite restoration of a positive
overjet with orthodontic therapy. The marked
confidence limits illustrate equally that the resto-
ration of a positive overjet fails almost in 100% of
patients who attain this boundary at the age of 8
years, in 50% of individuals who attain it at the
age of 12 years and in 25% of those who attain it
at the age of 14 years. In other terms, if a patient
attains this boundary as early as at the age of 8
years there is an almost 100% risk of a failure of
the restoration of a positive overjet, if this value
is attained at the age of 10, 12, or 14 years the
risk amounts to 75%, 50% and 25% resp. Thus on
the basis of the measurements of interalveolar re-
lations and according to the age, it is possible to
assess the therapeutic perspective in every indivi-
dual patient: e.g. in a patient aged 10 years with
an interalveolar relation of -1 mm the risk of a fa-
ilure of the restoration of a positive overjet ranges
between 25 and 50%.

In the nomogram are marked by crosses mean
values of interalveolar relations recorded in our
longitudinal study of a series of patients with uni-
lateral cleft lip and palate at the age of 5, 10 and
15 years, supplemented by data obtained in anot-
her series at the age of 8 years (after the cutting
of permanent incisors). They show to what extent
the applied therapy succeeded to attain an impro-
vement in our series of patients. The plotting of a
straight line between these data the value after
the termination of treatment at the age of 17 ye-
ars would be consistent with the observation that
10% of the patients require surgery for the resto-
ration of a positive overjet. More severe or inade-
quately treated cases would be situated on the

T
2 mm

Prold . _.

ralveolar relations in controls).

left side of the nomogram, less severe and compe-
tently treated patients on the right side.

DISCUSSION

The nomogram was constructed on the basis
of therapeutic results in our patients. In the case
of a more effective therapy, either because of a
better co-operation of the patient, or due to the
availability of modern equipment and methods
the critical boundaries could be shifted even more
towards the left. However this shift could lead to
the illusion that the management will be easier
and thus it must be verified in large series of pa-
tients. The comparison of two series of our pati-
ents, with primary bone grafting and with perios-
teal flap surgery, equally failed to reveal any
substantial differences. The problem consists rat-
her in the mechanic capacity of the amount of dif-
ferences between the anteroposterior position of
the edges of both alveolar processes which will
still allow the restoration of a positive overjet.
This capacity improves with age, and is related
therapeutically to the possibility of a proclination
of the upper and retroinclination of the lower den-
toalveolar component, yet also on the possibility
to attain changes in the position of the lower jaw.

The values plotted on the nomogram are em-
piric and represent mean values of the risk which
can differ in individual patients. For an exact as-
sessment the development of an individual pati-
ent should be gradually recorded into the nomo-
gram which shows whether its position in relati-
on to the critical boundary for the given age im-
proves or deteriorates. In the case of a failure the
treatment can be either intensified or modified in
the aim to improve the position of the given pati-
ent. At the same time it is possible to compare the
data obtained in individual patients with the ave-
rage situation in the reference series of patients
with clefts recorded in the nomogram.

Of all facial parameters the interalveolar rela-
tions are logically most closely related to overjet
and therefore were used for the construction of
the nomogram. The advantage of the above men-
tioned characteristic expressed in this term con-
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sists in its easy and precise determination, as
well as in the fact that in the normal general po-
pulation it does not change with age and does not
differ according to sex. Mean values in our control
series of boys and girls aged from 4 to 6 years and
in adult females varied about 2 mm (Tab. 1). They
were somewhat lower in adult males (1.2 mm),
but they did not differ significantly from values in
boys aged five years or from adult females. There-
fore the decreasing values of this characteristic in
patients with clefts represent a definite impair-
ment. Sagittal jaw relations expressed in similar
terms - the so-called Wits appraisal (Ss + Sm)
decrease with age (Tab. 2) and are less closely
correlated with overjet (at the age of 15 years r =
0.623 as compared to 0.816 in Pr + Id).

Tab. 1. X-ray cephalometric characteristics of sagittal interal-
veolar relations (Pr + Id) in controls

5_years
X SE n

adults
X

n SE dif. ¢

Males 27 220 032 37
Females 30 197 028 36
dif. -0.23 t=0.55

126 0.35
192 045
0.66 t=1.17

-0.95 1.94
-0.05 0.09

Tab. 2. X-ray cephalometric characteristics of sagittal jaw
relations (Ss + Sm) in controls

5 years adults
n X SE n X SE dif. ¢

Males 27 130 043 37 -0.99 047
Females 30 0.60 040 36 -0.71 0.60
dif. -0.70 t=1.19 0.28 t=0.37

-2.28 3.48*
-1.31 1.74

* significant difference at p < 0.001

The drawback of sagittal jaw relations and in-
teralveolar relations expressed in terms of angles
Ss-N-Sm (ANB) and Pr-N-Id is their relation to
the length of the anterior cranial base (position of
point N) and to other factors (Hussels and Nanda,
1984; Jacobson, 1988). They were even more
slightly correlated to overjet than when they were
expressed in the above mentioned terms (at the
age of 15 years r = 0.475 and 0.708).

The nomogram is constructed exclusively for
the period after the eruption of permanent inci-
sors. It is based on the development of the relati-
on of overjet to the interalveolar relation between
the age of 10 to 15 years and it is therefore not
certain whether the regression lines can be pro-
longed beyond this period of life, in particular in-
to the postpubertal period. At the present time
cleft patients from the reference series are exami-
ned after the termination of the treatment, i.e. in
adult age. This should provide the answer to this
question, and possibly allow a modification of the
nomogram for the postpubertal period. Since the
nomogram was based on the analysis of data ob-
tained during a long-term follow-up study of large
numbers of patients (n = 92) and since the inte-
ralveolar relations on the average, regularly dete-
riorated in patients up to the age of 15 years, we
believe that it is relevant up to this age. Both the
collection of data and the application of the nomo-
gram are simple. Thus the nomogram is conveni-
ent for the daily clinical practice within the scope
of the documentation of the management of pati-
ents with clefts.
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SURGICAL TREATMENT OF JAW DEFORMATIONS IN ADULT
PATIENTS WITH CLEFTS

J Kozék1, P. Voska®

TCharles Univesity, 2nd Medical School, University Hospital in Motol, Prague
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SUMMARY

The authors report their long-term experience with the surgical treatment of malformations of the jaws and of the
face associated with clefts in adults. They carried out 172 maxillary surgeries, 65 mandibular operations and 20 bi-
maxillary surgical procedures. In recent years they performed almost exclusively operations on the upper jaws. The
applied surgical procedure allows the repair of malformations of the whole face, and the team of surgeons is not
concerned solely with the impaired relations between both jaws.

ZUSAMMENFASSUNG

Chirurgische Behandlung von Deformationen der Kiefer bei Erwachsenen »
mit Spaltmissbildungen

J. Kozak, P. Voska

Die Verfasser berichten Uber ihre langjahrigen Erfahrungen mit der Behandlung von Kieferdeformationen bei Er-
wachsenen mit Spaltmissbildungen. Sie berichten uber 172 Operationen an Oberkiefern, 65 an Unterkiefern und
20 bimaxillaren Operationen. Wahrend der letzten Jahre erfolgten chirurgische Eingriffe fast aussliesslich am Obe-
rkiefer. Das angewandte Operationsverfahren ermoglicht eine Behandlung der gesamten Gesichtsmissbildung und

begrenzt sich nicht auf die alleinige Beseitigung der gestdrten Beziehungen zwischen den beiden Kiefern.

Key words: clefts, face deformations, adult age, maxiliary osteotomy

Deformations of jaws in clefts occurring in
adult patients are clinically manifested by maxil-
lary hypoplasia, Angel class III occlusion and by a
collapse of the alveolar arch. The clinical manifes-
tation occur in varying degree and extent of com-
binations and their development is induced by a
number of factors. In the first place it is the cleft
jaw, per se, which leads to a failure of the fusion
of maxillary segments and to a deficiency of
growth. This results in an alveolar and palatal
malformation and later to a disorder in the positi-
on of the teeth and to an impairment of occlusion
in vertical direction. Another important factor
represents the surgical trauma when the process
of cicatrization of tissues leads to an inhibition of
growth of the transverse and sagittal dimensions
of the jaws. This observation is in agreement with
the fact that patients without a surgical closure of
the cleft palate have a normal development and a
good expansion of the upper jaw (Kufner, 1966).
The care for the surgically treated patients with
cleft lip, jaw and palate is provided since early
childhood by an orthodontist. Yet in spite of the
expert orthodontic treatment and the satisfactory
co-operation with the patient in a certain number

of patients occurs an impairment of the transver-
se, sagittal and vertical growth of the jaws. The
development of the mandible is mostly normal
and thus the relations between both jaws are im-
paired. These cases which are not amenable to or-
thodontic therapy require surgical repair. Ross
(1987) stated that 25% of patients with clefts re-
quire surgical orthodontic correction.

At our department are used for surgical treat-
ment of these malformations the following proce-
dures:

1. Le Fort I-III maxillary osteotomy,

2. osteotomy or ostectomy of the lower jaw,

3. bimaxillary surgery,

4. partial osteotomy associated with adequate
orthodontic therapy.

In recent years are treated surgically almost
exclusively the upper jaws. The surgical proce-
dure is preceded by a comprehensive preoperative
examination and by an analysis of X-ray films
and dental casts. The assessment is not limited to
the relationship between both jaws but attention
is paid also to the anticipated changes of soft tis-
sues and to the global features of the patient. In
these patients nasotracheal intubation is associa-
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ted with difficulties since most of them was sub-
jected previously to pharyngeal flap surgery. After
unsuccessful attempt to perform a nasotracheal
intubation should follow an oral intubation and
only then, when the patient is at rest a tube can
be passed through the nose and a subsequent re-
intubation is possible.

e COCCCr\

Fig. 1. Oronasal communication is closed by medial displace-
ment of the palatal flap and with vestibular mucosal flap.

In a surgical procedure involving a large seg-
ment three vertical incisions are used for an os-
teotomy of the jaw according to Le Fort I line. Si-
multaneously a second surgical team dissects bo-
ne grafts from the iliac bone. Bone grafts are im-
planted into the line of the cleft beyond both tu-
ber maxillae and into the void space produced by
the ventral displacement of the upper jaw.

On the palate next to the large segment is
created a flap (Fig. 1) with a dorsal pedicle which
‘s after a transverse shift rotated medialy, which
reduced the necessity to create a long mucosal
flap, the tip of which often shows necrotic chan-
ges. But for the last twenty individuals, all pati-
ents were treated for 6-8 weeks with intermaxil-
lary fixation and with an external fixation with
zygomatic hinges. The last twenty individuals
were treated with the mini-plate system and a
short-term intermaxillary fixation or with plastic
strips. An oronasal communication was closed by
an air-tight suture of a nasal mucosal layer, an
inserted bone graft is covered with a vestibular
flap. Contrary to the earlier practice this flap
should not be long, due to the medial displace-
ment of the palatal flap it can be short and becau-
se of its sufficiently width basis it is safe. Someti-
mes a narrow strip of zenoderm is applied poste-
riorly behind the bone graft, for the prevention of
a possible impairment of the nasal layer, or a pe-
netration of nasal secretion and a defect of the
mucosal closure. The operation is performed un-
der the cover of antibiotics administered for 8-10
days (Figs. 2 a,b).

In bilateral clefts are mobilized both lateral
segments of the upper jaws, with an advance-
ment of the premaxilla. This procedure includes
equally an application of bone grafts and a closu-
re of oronasal communication with vestibular
flaps. In cases with marked maxillary hypoplasia
an osteotomy according to Le Fort II-III lines is

Figs. 2 a,b. Patient with hypoplasia of the maxilla before and
after Le Fort I maxillary advancement.
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used for the advancement of the middle face
(Figs. 3 a,b).

After the healing an orthodontic prosthetic
treatment with a fixed bridge should follow as
early as possible, which in our opinion provides
an adequate prevention of a recurrence (Figs. 2
c,d; 3 ¢,d).

Figs. 2 ¢, d. Intermaxillary relation and the condition after
the operation and prosthodontic treatment.

RESULTS

From 1974 to 1992 incl. were carried out 172
advancements of the upper jaws, 65 operations on
the lower jaw and 20 bimaxillary surgeries. Out
of the total number of 257 patients, 2 individuals
developed a necrosis of a maxillary segment (once
in a small and once in a large segment). Other
complications included in 15 cases a necrosis of
the tip of the vestibular flap which were very long
and narrow. In 10 of these 15 patients was lost al-
so the bone graft. The recorded late complications
consisted of 3 total recurrencies and of 14 partial
recurrencies which could be satisfactorily mana-
ged with the use of a prosthesis.

3b)

Figs. 3 a,b. Patient with severe deformation of the face ("dish
face") before and after Le Fort III maxillary advancement.
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Figs. 3 ¢, d. Intermaxillary relation and the condition after
the operation and prosthodontic treatment.

DISCUSSION

Surgical procedures used for the correction of
late facial malformations in clefts undergo a cer-
tain progress, similarly as it is the case on other
branches of medicine. Some surgical procedures
were carried out exclusively on the lower jaw (Bil-
der, 1984). More recently were added certain sur-
gical procedures for the treatment of the upper
Jaw which consisted in the implantation of bone
grafts and of cartilaginous onlays. These so-called
camouflage procedures (Georgiade, 1974) are ai-
med at an esthetic improvement. Gillies and Mil-
lard (1957), Obwegeser (1965) and others started
to carry out operations on the upper jaw, in spite
of numerous objections concerning the risk of ble-
eding, disorders of cardiac rhytm, the develop-
ment of necrosis of maxillary segments, the reo-
pening of oronasal communication a.o. The com-
plications can be subdivided into peroperative
and late complications. Peroperative complicati-
ons include bleeding which could be either of ar-
terial or venous origin. Venous bleeding is mostly
due to an injury of the pterygoidal plexus. Arteri-

al bleeding is due to an injuries of the branches of
the a. maxillaris, most often is injured the a. pa-
latina descendens and the a. sphenopalatina. An
arterial injury requires cauterization and if its
exact identification is not possible the surroun-
ding space should be filled with a hemostypic rea-
dily resorbed material (Surgical).

The most severe complication which was re-
ported but did not occur in our series represents
an injury of the trunk of the a. maxillaris during
the exposure of the operation site dorsally from
the tuber maxillae. Turvey and Fonseca (1980) es-
timated that its distance from the pterygomaxil-
lary joint is about 25 mm. Freihofer (1984) stated
that 1% of complications were due to bleending
occuring during these surgical procedures. A slig-
hter bleeding which could be controlled with na-
sal tamponade, Spongostan or Surgicel was also
present in our series. Another reported complica-
tion were disorders of cardiac rhytm which was
due to the manipulation of the maxilla. Precious
and Skulsky (1990) described the development of
bradycardie up to asystolia in 1.6% of the pati-
ents. It is believed that the origin of this disorder
is explained by the increased tension of soft tissu-
es during the advancement of the maxilla and by
the trigeminovagal reflex inducing bradycardia.
This disrhytmia is well known from the ophthal-
mologic surgical practice and is designated as the
occulocardiac reflex. In our series this complicati-
on was present in one patient and it was control-
led by the administration of atropine.

A severe late complication represents the ne-
crosis of a maxillary segment produced by an im-
pairment of blood supply. During their studies of
blood supply, Bell et al. (1975) failed to disclose
any excessive differences in maxillary blood sup-
ply after the ligation of palatal vessels and he
was the first author who proposed the indication
of a direct vestibular incision during Le Fort I os-
teotomy. He demonstrated also that the discon-
nection of the a. palatina resulted only in a chan-
ge of blood supply in which instead of the axial
arterial mucosal flap develops a blood supply of
the so-called random flap. In our series an exten-
sive necrosis of osseous segments occurred in two
cases. In one case was affected a small segment
after an advancement of more than 1 ¢m and the-
refore it is believed that Bell did not fully accep-
ted the rather high tension exerted on vessels
within this area. For this reason the advance-
ment is limited to 1 cm, in a larger disproportion
is carried out bimaxillary surgery. In some cases
is used a modified procedure consisting of an in-
complete osteotomy allowing to avoid the use of
splints and the orthodontist attains a required
advancement by the application of strong tension.
The second necrosis developed after the detach-
ment of the vestibular mucosa with an already
obvious mucosal flap. Since this flap helps to clo-
se the oronasal communication it is mandatory to
use exclusively vertical incisions during an osteo-
tomy for the exposure of the anterior surface of
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the maxilla. Though, according to Posnick and
Tompson (1992) they are not ideal because they
do not allow a perfect visualization of the whole
operation site or an easy fixation of mini-plates. A
modification devised by this author provides the
possibility of an advancement and medial displa-
cement of a small segment and thus a closure of
an osseous defect without bone grafting. However
in the prevalent majority of our patients is requi-
red in addition a transverse displacement and an
increase of the width of the jaw which are not po-
ssible with this surgical procedure. Among late
complications belongs also an infection of bone
grafts which was observed only in association
with necrosis of the mucosal flap and exposure of
the bone graft. During the last four years the im-
plantation of bone grafts beyond the tuber maxil-
lae was discarded since we believe, in agreement
with Eskenazi and Schnedel (1992), that bone
grafts are not necessary in this localization
in patients where a fixation is performed

with mini-plates. A further complication is a re-

currence which can be prevented by the restorati-
on of a deep overbite and by an excessive correcti-
on of an overjet of the upper jaw. It is also neces-
sary to apply as soon as possible a fixed dental
prosthesis.

In agreement with Tessier (1971) we are of
the opinion that clefts represent a malformation
affecting mostly the upper jaw and that it is the-
refore indicated to apply for their management
maxillary surgery. In marked maxillary hypopla-
sia and a development of a dish face the surgical
treatment includes also the middle face within Le
Fort II-III lines.

On basis of our long experience we believe
that the surgical repair of jaw malformations as-
sociated with clefts belong among the most diffi-
cult surgical procedures used for the reconstructi-
on of the face. These surgical procedures require
a great deal of experience, a careful exposure of
the site of operation and a good co-operation with
other specialists and they should be performed
exclusively at specialized departments.
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THE OCCURRENCE OF HYPODONTIA IN PATIENTS WITH
CLEFT LIP AND/OR PALATE

O. Jiroutovd, Z. Millerova

Department of Cleft Defects, University Hospital Kralovské Vinohrady, Prague, Czech Republic

SUMMARY

The frequency of hypodontia (but for the third molar) was studied in a series of 600 patients with cleft lip and/or
palate. The series was subdivided into three groups according to the type of facial cleft. As compared to the gene-
ral normal population the occurrence of hypodontia was markedly increased in patients with clefts. The highest
percentage of hypodontia was recorded in patients with cleft lip and palate, the lowest frequency was present in
cleft lip only. In cleft lip and in cleft lip and palate girls were affected signiticantly more frequently than boys. The
occurrence of hypodontia in the lower and in the upper jaw differed according to the type of cleft. The upper jaw
was affected more often in cleft lip and in cleft lip and palate, the mandible was involved more frequently in isola-
ted cleft palate. The dental bud of the upper lateral incisor was affected most commonly in cleft lip and in cleft lip
and palate, while the second lower premolar was most frequently absent in isolated cleft palate.

ZUSAMMENFASSUNG

Haufigkeit der Hypodontie bei Patienten mit Lippen- und/oder Gaumenspalten
O. Jiroutova, Z. Miillerové

Bei einem Krankengut von 600 Patienten mit Lippen- und/oder Gaumenspalten, unterteilt in drei Gruppen, je nach
dem Typ der Missbildung, wurde die Haufigkeit der Hypodontie (mit der Ausnahme der dritten Molare) ermittelt.

Im Vergleich zur gesunden Population bestand ein starker Anstieg der Haufigkeit der Hypodontie bei Patienten mit
Gesichtsspaltmissbildungen. Die hochsten perzentuellen Werte der Haufigkeit der Hypodontie bestand bei Patien-
ten mit Lippen- und Gaumenspalten, die niedrigsten Werte wurden bei isolierten Lippenspalten verzeichnet. Bei
Lippenspalten, und bei Lippen- und Gaumenspalten waren viel haufiger Madchen betroffen, als Jungen. Bei isoli-
erten Gaumenspalten konnte kein Unterschied zwischen beiden Geschlechten festgestellt werden. Die Haufigkeit
der Hypodontie im Ober-mund im Unterkiefer war unterschiedlich und durch den Typ der Spaltmissbildung be-
dingt.

Bei der Lippenspalte und bei der Lippen- und Gaumenspalte war haufiger der Oberkiefer betroffen, bei einer isoli-
erten Gaumanspalte der Unterkiefer.

Bei Lippen und Gaumenspalten fehite am haufigsten die Anlage des zweiten oberen Schneidezahnes, bei isolier-
ten Gaumenspalten die Anlage des unteren zweiten Pramolars.

Unsere Beobachtungen sind im Einverstéandnis mit den gegenwartigen Erkenntnissen Uber die Anomalien der
Dentition bei Lippen und/oder Gaumenspalten.

Key words: hypodontia, cleft lip and/or palate

The absence of dental germs or the occurence
of supernumerous teeth of both deciduous and
permanent dentitions are quite frequent anomali-
es in patients with facial clefts.

The aim of this study was to determine the
frequency of hypodontia in permanent dentition
in all groups of permanent teeth except for the
third molars in all types of clefts, to compare the
occurrence in boys and girls and with that in the
normal general population.

MATERIAL AND METHOD

The series consisted of 600 children with cleft
lip and/or palate, selected by randomization from

children treated at our department. The whole se-
ries was subdivided into three groups according
to the types of cleft. In the first group were 200
children (111 boys and 89 girls) with cleft lip or
with cleft lip and jaw. The second group included
200 children (132 boys and 68 girls) with unilate-
ral or bilateral cleft lip and palate. The third
group consisted of 200 patients (93 boys and 107
girls) with isolated cleft palate. The age of the pa-
tients ranged from 11 to 14 years.

X-ray studies included orthopantograms of
the upper and lower jaws for the determination of
hypodontia inclusive of the cleft area in all pati-
ents with permanent teeth. The third molars we-
re not assessed because of their inaccurate visua-
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lization on X-ray films, in children within the
above mentioned age groups.

The results of our study were tested with the
t-test in order to disclose differences between two
relative values. The controls were taken from the
study published by Markova (1985).

RESULTS

Cleft lip (CL):

In this group hypodontia was present in 42
probands, i.e. in 21% (Tab. 1). As compared to the
group of controls the increase of its frequency was
highly significant (Tab. 6). Girls were affected
more frequently (in 28%, at a p < 0.05 level) than
boys (15%, Tab. 8). Anomalies of teeth in the up-
per jaw (19%) were much more frequent than in
the lower jaw (4.5%, p < 0.001, Tab. 9).

The most frequently missing dental bud wit-
hin the upper jaw was that of the lateral incisor
(in 17.5%) while in the lower jaw it was the bud of
the second premolar (3.5%, Tabs. 4 and 5). The te-
eth belonging within several morphological
groups were involved only in 2%.

Cleft lip and palate (CLP):

In this group hypodontia was present in 59 in-
dividuals, i.e. in 29.5% (Tab. 2). As compared to
the group of controls the difference attained a
high significance level (Tab. 6).

Girls were again more frequently affected
(39.5%) than boys (24.2%, p< 0.05, Tab. 8). Hypo-
dontia was more common in the upper jaw (in
26.5%) as compared to the lower jaw (4.5%, p <
0.001, Tab. 9).

In the upper jaw was equally most frequently
affected the dental bud of the lateral incisor
(22.5%) and the second premolar (6%) while in
the lower jaw it was the second premolar (4.5%,
Tabs. 4 and 5). Tooth buds belonging into several
morphologic classes were missing in 6% of the pa-
tients.

Isolated cleft palate (CP):

In this group hypodontia occured in 48 chil-
dren i.e. in 24%. As compared to controls the dif-
ference was highly significant (Tab. 6). In this ty-
pe of cleft the frequency of hypodontia in girls did
not exceed its occurrence in boys (24.5% and
23.5%, Tab. 8). In contrast to both above mentio-
ned groups hypodontia was present more com-
monly in the lower jaw (17%) than in the upper
jaw (10%, p < 0.05, Tab. 9).

In a permanent dentition the most often affec-
ted teeth were the second lower premolar (14%)
and the lateral upper incisor (10%, Tabs. 4 and 5).

The teeth belonging into more morphologic
groups were affected simultaneously in 3% of in-
dividuals examined.

Tab. 1. Frequency of hypodontia in patients with cleft lip (+ al-
veolus)

Boys Girls Total

n % n %

Hypodontia

Total 15.0 25 28.0
Macxilla only 13.4 18 20.0
Mandible only 0.8 3 Si5
Both jaws 0.8 4 45
Maxilla total 14.2 22 245
Mandible total 1.6 7 8.0

Tab. 2. Frequency of hypodontia in patients with cleft lip and
palate (unilateral or bilateral)

Girls
% n

Hypodontia Total

Total .

Mazxilla only . 25 36.5
Mandible only . 1 15
Both jaws . 1 1.5
Maxilla total . 26 380
Mandible total . 2 3.0

Tab. 3. Frequency of hypodontia in patients with isolated cleft
palate

Boys Girls
n % n %

Hypodontia Total

Total 23.5 26
Maxilla only 7.5 7
Mandible only 10.5 18
Both jaws 5.5 1
Maxilla total 13.0 8
Mandible total 16.0 19

24.5 240

Tab. 4. Frequency of hypodontia of individual teeth within
the maxilla

CLP
%

Types of teeth CL

Central incisor 1.0
Lateral incisor .

Canine 0
First premolar 0.5
Second premolar . 6.0
First molar 0
Second molar 0

Tab. 5. Frequency of hypodontia of individual teeth within
the mandible

CLP CP
% n %

Types of teeth CL

Central incisor 5
Lateral incisor 5
Canine

First premolar

Second premolar

First molar

Second molar

54

Acta chirurgiae plasticae




Tab. 6. Frequency of hypodontia (%) in individual types of
clefts as compared to controls

Cleft Controls*

3.00
5.15
5.81

15.0 5.9 t
28.0 7.1 t
21.0 6.5 t

Boys
Girls
Total

242
39.5 7.1
29.5 6.5

5.9 t=5.70
t=6.49
t=842

Boys
Girls
Total

23.5 5.9
245 7.1
24.0 6.5

t=4.75
t=4.82
t=6.77

Boys
Girls
Total

* Markova (1985)

Tab. 7. Comparison of frequency of hypodontia (in %) in indi-
vidual types of clefts

CLPvs. CL
CLPvs. CP
CPvs. CL

29.5
29.5
24.0

21.0
24.0
21.0

t=1.96
insign
insign

p=0.05

Tab. 8. Frequency of hypodontia in boys and girls (in %)

Boys Girls

15.0
24.2
23.5

28.0
39.5
24.5

t=2.25
t=2.26

insign

p <0.05
p <0.05

Tab. 9. Frequency of hypodontia in the upper and the lower
jaw (in %)

Maxilla  Mandible

19.0 4.5
26.5 4.5
10.0 17.0

t=4.74
t=6.54
t=2.06

DISCUSSION

The present study was aimed at the verificati-
on of the increased frequency of hypodontia in pa-
tients with facial clefts as compared to the nor-
mal general population, as well as at the differen-
ces in the occurrence of dental anomalies in indi-
vidual types of clefts. The lowest percentage of
hypodontia was recorded in patients with cleft lip
(21%). According to Ranta (1977) it amounted to
29% in the Finish population.

In the group of patients with cleft lip, jaw and
palate (cheilognathopalatoschisis) dental buds
were missing in 29.5% of cases. This value was lo-
wer than that reported by Ranta (1977) in the Fi-
nish population (72%). This difference could be
partly due to the differing range of age in the
group reported by Ranta. X-ray films made in pa-
tients younger than 8 years cannot eliminate a
certain misinterpretation of the results obtained
because a missing bud of the second premolar can

be visualized on X-ray films only after the age of
8 years. Another factor could represent the dis-
tinct etiologic background of clefts in the Finish
population, as it was suggested by the distinct re-
lative distribution of individual types of clefts in
the Finish population. In contrast to other Euro-
pean countries the most frequent type represents
an isolated cleft palate (Ranta 1977). It cannot be
excluded that this factor plays an important role
in the origin of hypodontia.

The most frequently absent tooth bud in cleft
lip and in cleft lip and palate is that of the second
upper incisor. The frequency of this anomaly ran-
ged from 17.5% to 22.5% as compared to the nor-
mal general population where the frequency vari-
es from 1 to 2%.

Hypodontia was much more common in girls
with cleft lip, or with cleft lip and palate. Marko-
va (1985) equally reported more frequent anoma-
lies in females (7.1%) then in males (5.9%) in the
normal general population.

The impaired development of the second up-
per incisor was interpreted as due to the vicinity
of cleft. Yet the canine situated on the other side
of the cleft was only very rarely affected. We fai-
led to disclose a missing upper canine in our seri-
es of 600 individuals. The anomaly of the upper
lateral incisor was probably due to different cau-
ses. It was described in the literature that the
dental lamina was formed by 3 different sections.
Incisiform, caniniform and molariform teeth dif-
fer in shape, by the position of their buds and by
the periods of their development. According to the
theory of morphogenetic systems the most distal
situated buds of individual parts of the dental
ridge are primarily exposed to a teratogenic da-
mage (Peterka, 1979). The results obtained in our
series of patients with facial clefts are in agree-
ment with the proposed theory.

The frequent missing of the second upper inci-
sor could be due to some additional factors. This
tooth develops partly also from the maxillary ec-
tomesenchyme (Peterkova, personal communica-
tion). Therefore in patients with facial clefts this
tooth is often double and is situated on both sides
of the cleft jaw. Often it can be disclosed only on
the maxillary side (Ross and Johnston, 1972). On
the basis of this observation it is possible to anti-
cipate a frequent missing of the upper lateral in-
cisor on the cleft side in patients with clefts.

Burian (1954) suggested that it could be also
caused by a deficient vascular supply to this area.
Aa. alveolares cannot bridge the cleft in the pre-
maxilla and the dental buds are supplied by the
small a. pterygopalatina.

The missing single lateral upper incisor is
more frequent in patients with cleft lip where the
alternation occurred in the period of integration
of facial processes. A more common missing of
dental buds was observed equally in other parts
of the maxillary dental ridge in patients with cleft
lip and palate which developed after a stronger
teratogenic impulse. The second premolar in the
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second segment and the third molar in the third
segment (data from the literature) were more fre-
quently absent (Ranta, 1977, reported a missing
third molar in 34.2%).

The group of patients with isolated cleft pal-
ate differed from the other groups by a more fre-
quent hypodontia in the lower jaw. The second lo-
wer premolar was the most commonly affected to-
oth.

It was proved in experiments on animals that
an isolated cleft palate could be caused during the
embryogenesis by a deficient development of the
mandibular anlage within the third critical period
(Jelinek et al., 1983). This results that above the
tongue within the primitive oral cavity is not ava-
iable a sufficient space for the horizontalisation of
the palatal plates which represents the prereq-

uisity for their fusion into the secondary palate
(Jelinek et al., 1983). Simultaneously with the al-
teration of the mandible could take place a dama-
ge to the dental ridge from which originate indivi-
dual dental buds. These observations were in ag-
reement with experimental data.

Craniometric studies suggest that in an isola-
ted cleft palate the mandible was the smaller and
shorter, the slighter the severity of cleft palate
and the later it developed (Smahel, 1986). The
anomalies of teeth are in agreement with this ob-
servation. In total clefts hypodontia was recorded
in 13.3%, while in isolated cleft palate it was pre-
sent in 19.5% of individuals (Jiroutova, 1991).

Our observations are in agreement with the
present knowledge on the impaired development
of dentition in facial clefts.
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EARLY ENTERAL NUTRITION IN SEVERE BURNS

J. Koller, K. Kvalteni

Bums Department, NsP Ruzinov, Bratislava, Slovakia

SUMMARY

The method of early enteral nutrition (EEN) in extensively burned patients was started at the Bratislava Burns De-
partment in January 1992. EEN was instituted in all patients with burns exceeding 20% of the BSA who were ad-
mitted to the department not later than 6 hours post burn. The nutrition itself was started with administration of
milk, and later on, if good tolerance was observed, the milk was replaced by standard tube feeding formulas. The
feeding was adjusted to the actual needs of the individual patients according to nutritional balance calculations
and regular control of the patients’ weights.

During a period of 18 months 20 patients met the criteria for EEN. Twelve of them survived and 8 died due to com-
plications of extensive burns. The overall tolerance of EEN was very good in both the survivors and nonsurvivors
groups of patients. EEN proved to be safe and effective in maintaining nutritional balance of the patients and elimi-
nating particularly the occurence of Curling’s ulcers.

ZUSAMMENFASSUNG

Die enterale Frilherndhrung bei schweren Verbrennungen
J. Koller, K. Kvalténi

Die Methode der enteralen Frihernahrung (EFE) bei Patienten mit ausgedehnten Verbrennungen wurde in Bratisla-
va an der Abteilung fur Verbrennungen im Januar 1992 eingeleitet. Diese Erndhrung erwies wurde bei alien Kran-
ken mit Verbrennungen von mehr als 20% der Kérperoberflache verabreicht, die an die Klinik binnen 6 Stunden
nach der Verbrennung eingeliefert wurden. Den Patienten wurde zuerst Milch verabreicht und im Falle dass eine
gute Vertraglichkeit von Milch beobachtet werden konnte, folgte spéter die ubliche kunstliche Erndhrung. Die Ve-
rabreichung der N2hrung wurde den individuellen Bedurfnissen angepasst, je nach den Berechnungen des nutriti-
onellen Gleichgewichtes und durch regelméssige Kontrollen des Kérpergewichtes der Patienten.

Im Laufe von 18 Monaten entsprachen 20 Patienten den Kriterien flir die Verabreichung dieser Erndhrung. Von ih-
nen Uberlebten 12 Kranke, 8 kamen ad exitum infolge schwerer Komplikationen der ausgedehnten Verbrennungen.
insgesamt war die Toleranz der enteralen Fruhernahrung sehr gut, sowohl bei den uberlebenden wie auch bei den
nicht uberlebenden Patienten. Diese Ernahrung erwies sich als wirksam zur Erhaltung des nutritionellen Gleichge-
wichtes und war wirksam in der Vorbeugung der Curfingschen Ulzeration.

Key words: burns, gastrointestinal reaction, nutritional balance

It was less than 20 years ago, when the im-
portance of nutrition in burn injury began to be
appreciated by burn surgeons. Alexander et
al.(1980) in a group of patients with thermal inju-
ries exceeding 50% of the BSA who survived the
initial 5 days of hospitalization and who were fed
continually with aggressive tube feeding, found
an approximate 80% drop of mortality from septi-
cemia and burn wound sepsis. The usual appro-
ach was to start enteral feeding after the shock
period when the vital signs of the patients have
stabilized. The reason for not starting enteral fee-
ding immediately after burn was the belief that
the hemodynamic and cardiopulmonary aspects
of burn care took priority over achieving nutritio-
nal balance in the first week after burn. This con-
cept no longer appears valid. Instead of it appe-
ars, that immediate enteral feeding after burn
may improve patient outcome not just by provi-

ding nutrients but by helping to maintain intesti-
nal barrier function, preventing bacterial translo-
cation, and increasing the host’s ability to control
a septic challenge (McDonald et al., 1991, Alexan-
der and Gottschlich, 1990).

The concept, that immediate post-burn ente-
ral feeding may be beneficial, was first shown ex-
perimentally by Alexander’s group. They docu-
mented, that early enteral, but not parenteral fe-
eding of burned animals can attenuate markedly
the hypermetabolic response to thermal injury
(Mochizuki et al.,1985). Furthermore Kudsk et al.
(1983) documented, that animals fed enterally,
survive a septic insult better than those fed with
the same nutrients parenterally. A study in seve-
rely burned patients performed by Alexander’s
group (1980) also revealed, that patients fed im-
mediately after burn injury compared to those
with delayed feeding have a reduced incidence of
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diarrhea and infection as well as improvements
in total serum proteins, albumin, ceruloplasmin,
and IgG measured 7 days postburn.

Based on these findings, we started with the
method of early enteral nutrition (EEN) in exten-
sively burned patients admitted to the Bratislava
Burns Department in January 1992.

MATERIAL AND METHODS

Tab. 1. Early enteral nutrition inclusion criteria

< 6 hours post burn
> 20%

present

vomiting: 0

admission time:
TBSAB:

bowel sounds:
nausea: 0

TBSAB = Total Body Surface Area Burn

EEN (Tab. 1) was instituted in all patients
with burns exceeding 20% of the BSA who were
admitted primarily to our department, i.e. who
arrived not later than 6 hours post burn. The first
measures were insertion of i.v. lines, fluid re-
placement therapy, insertion of urinary catheter,
primary wound care, and insertion of a nasogas-
tric tube.

Tab. 2. Early enteral nutrition (adults)

tients from nutritional balance calculations and
regular control of the patient’s weight (Tab. 4).

Tab. 3. Curreri’s formula

Adult
100 kd/kg + 170 kJ/% BSAB

Child
x* kd/kg + 170 kJ/% BSAB

(x* = 420 kJ/kg at the age of 1 year decreasing to
100 kJ/kg at the age of 15 years)

BSAB = Body Surface Area Burn

Tab. 4. Nitrogen balance

Balance = Intake - Qutput

Intake
protein intake (g)/6.25

Output
urea (urine, mmol)/24 h. x 0.0336 + losses through skin*

1st 24 hours:
24 - 48 hours:
> 48 hours:

milk 80 - 120 ml every 2 hours
milk 200 ml every 2 hours
tube formula 150 - 250 ml*/2 h

* according to calculated energetic needs

The nutrition itself (Tab. 2) was started with
application of milk in quantities from 80 - 120 ml
every two hours during the first 24 hours. Later
on, if good tolerance was observed, the doses were
gradually increased to 200 ml every 2 hours. Be-
ginning with the day 2 post burn milk was repla-
ced by standard tube feeding formulas on the ba-
se of milk proteins with glycids and fat. Currently
we use 5 types of tube feeding formulas which dif-
fer in proportion of the nutrient components and
energetic value per ml. The average energy con-
tent is 4.2 kJ/ml.

Before each application of the feeding bolus
the residual gastric content is aspirated and mea-
sured. Starting from the day 3 post burn, if the
patient is lucid and cooperative, he is allowed to
eat normal nutrient diet food. In these cases the
enteral feeding is supplementary to achieve the
calculated energy and protein requirments.

The preburn weight of the patients is recor-
ded, and later on the patient’s weight is checked
at least twice a week. The nitrogen balance is cal-
culated daily.

The actual energetic needs of the patients are
initially calculated according to Curreri’s formula
(Tab. 3). The data obtained are used only as a gui-
de when the feeding starts. The feeding is than
adjusted to the actual needs of the individual pa-

* skin losses: 4x [(0.2 g x % III"'BSAB) + (0.1 g x % II"BSAB)]

The signs of intolerance were dealed with as
follows. If severe nausea and/or vomiting occur-
red, the next feeding dose was reduced, or omit-
ted. Intolerance was stated, when during two con-
secutive days the amount of aspirates was equal,
or greater, than the amount administered. In the-
se cases the nutrition had to be changed to total
parenteral one until the functions of the GIT re-
turned to normal.

Tab. 5. Criteria of sepsis

Clinical criteria

Sensorium
Temperature
Respiratory rate
G. 1. symptoms

lethargic, confused, coma

below 36.5°C, or above 39 °C
40/min.

nausea, vomiting, diarrhoe, gastric
and/or bowel paralysis

more than 20% fall

present, specific gravity low

pale, wet, foul smelling, pus,
breakdown of healed areas

Blood pressure
Oliguria
Wound appearance

Laboratory criteria

White blood cell count
Platelet count
Hemoglobin

Blood culture

Urea (blood)

Nitrogen balance
PAO2

Skin biopsy culture

< 5000, or > 20000

< 150 000

progressive anemia
repeatedly positive

> 10 mmol/l

turned to negative

< 8 kPa

> 10° m.o./g tissue, same
microorganism as in blood
signs of pneumonia, or ARDS
present

Chest x-ray
Signs of DIC

At least three positive criteria in each group must be present.
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The signs of sepsis were assessed according to
criteria, which are displayed on Table 5. Sepsis
was found to be present, if at least three clinical
and three laboratory criteria were positive.

RESULTS

During a period of 18 months 20 patients
(Tab. 6) met the criteria for early enteral feeding.
The age of the patients was at a range of 1 to 74
years. The extent of burns varied between 18%
and 80% of the BSA.

According to the outcome we divided the pati-
ents into the groups of survivors nad non-survi-
vors. All the patients received fluid resuscitation
according to Parkland formula during the first 48
hours. In patients with deep anesthetic burns
early surgical excisions of the burn eschar were
performed starting preferably not later than 48
hours after the injury. The excised areas were co-
vered by autografts whenever they were availab-
le. Only in very extensive burns, or in burns,
where the excision could not be performed proper-
ly, temporary skin substitutes were used, mostly
human allografts.

There were 8 patients in the non-survivors
group with a mean age of 47.1 years, mean
TBSAB of 45%, and mean 29.1% full thickness
skin loss. In all of the patients except one the sur-
vival probability was less than 10% due to their
age and/or extent of burns. The only exemption
was a 41 years old man, who was a prison inmate
committing suicide by igniting his clothes soaked
by gasoline. He suffered burns of 25% of the BSA
with 20% BSA full thickness injury and inhalati-
on injury. He died on day 4 post burn due to DIC,
renal failure and ARDS. The enteral nutrition to-
lerance was good in all but two patients with very
extensive burns, who died within 24 hours post
burn due to delayed beginning of replacement
therapy, inhalation injury and shock. Sepsis was
observed in two cases with relatively delayed on-
set.

In 12 patients of the survivor’s group the me-
an age was 22.5 years and the mean BSAB 34.3%
with a range from 18% to 65%. Sepsis was obser-
ved only in one patient - a 2 years old girl with
30% burns and 29% BSA being full thickness loss.
The overal tolerance of the enteral feeding was in
all patients very good. The most common compli-
cation of the feeding was diarrhoea observed in
about 1/3 of the cases. To stop the diarrhoea it
was usually necessary to change the enteral fee-
ding formula and to normalize the enteral flora
with medicaments containing bacterial cultures
(Bactisubtil, Hylacombun).

In summary, early enteral feeding in our pati-
ents proved to be safe and effective. Because of
the big differences in the two groups pertaining
the age, extent, and depth of burns, no statistical
evaluation could be done.

Tab. 6. Early enteral nutrition group

NONSURVIVORS (N=8)

Initials Age TBSA BSAIII' INH Sepsis Death
y % % inj. PBD Cause

EEN
toleranee

AM. 72 35 +
FK. 36 55 ++
1.0. 56 5 -
F.H. 74 19 -
T.T.(idiot) 45 5 175 -
M.S. 41 20 +
J.B. 31 75 ++
M.M. 22 67 +

9 RF, PN
1 shock
15 REHF,DTr.
19 pneumonia
26 pneumonia
4 RFEDIC,ARDS
1 shock -
15 RF,PN,ARDS

S

Mean 47.1 29.1 5 2 112

SURVIVORS (N=12)

LOS
days

Complications

D.T. 41 81 ARDS,
pneumonia
KM. 21 6
B.A. 445 71  delayed
healing
M.K. 42 15 64

J.N. 35 34 21

+ + + +

L.D. 42 65 30 T+

transferred
Romania
K.H. 12 45 25 - 40
J.P. 2 18 10 16
G.J. 39 245 55 42
SA. 49 355 11 43
Z.A. 22 39 12 30
Z.S. 2 30 29 58

PN,IRDS

pregnancy

+ 4+ + + o+

Mean 22.5 34.3 13.5 39.25

RF = renal failure, PN = pneumonia, HF = hepatal failure,
DTr = delirium tr., ARDS = adult respiratory distress syndro-
me, IRDS = infant respiratory distress sy.,, INH = inhalation
injury, PBD = post burn day, LOS = length of stay, DIC = dif-
fuse intravascular coagualation sy.

DISCUSSION

As early as in 1974 Levine et al. showed, that
enteral nutrition is superior to parenteral in ma-
intaining gastrointestinal mass and function be-
cause the weight, mucosal height, mucosal prote-
in and DNA content, as well as enzymatic activity
of the intestines, decreased in parenterally fed
animals. Studies in human published by Deitch
(1990) documented, that intestinal barrier functi-
on is lost immediately after burn as well as du-
ring periods of sepsis. Early enteral nutrition
helps to maintain the normal function of the gas-
trointestinal tract under these circumstances. In
conditions in which gastrointestinal mucosal
growth is required, such as after massive small
bowel resections, enteral feeding is more effective
in stimulating mucosal growth and functional
adaptation than the same nutrients administered
parenterally (Levine et al.,1976). Survival from
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bacterial peritonitis was greater in enterally rep-
leted than in parenterally repleted malnourished
rats (Petersen et al., 1984). Enteral nutrients ap-
pear to exert a trophic effect on intestinal mor-
phology and function that is not observed with
standard hyperalimentation solutins. Early ente-
ral feeding also prevented the occurrence of
Curling’s ulcers and gastrointestinal bleeding and
eliminated the need of antacids and H2 blockers
(Choctaw et al., 1980). Extensive use of these
drugs may result in alkalinisation of the stomach
which may have deleterious effects such as bacte-
rial colonization of the stomach which then may
serve as a reservoir for various bacteria. Optimal
diets for nutritional support of burn patients con-
tain 20% of energy from whey protein, 2% from

arginine, 0.5% from cysteine, and 0.5% from histi-
dine (Gottschlich et al.,1990). Lipids comprise
15% of nonprotein calories with 50% fish oil (rich
on omega-3 fatty acids) and 50% safflower oil
(rich on linoleic acid). In a prospective clinical
study, administration of this diet was found to re-
duce wound infection, shorten hospital stay, and
reduce death (Alexander and Gottschlich, 1990).

In our limited experience with early enteral
feeding it was shown, that early feeding is safe
and effective. We observed a very good tolerance,
a decrease of stress ulcerations and a virtual eli-
mination of bleeding from the GIT. We also feel
that the rate of systemic infections and sepsis
was reduced, although we could not as yet prove
it statistically.
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LIPOMATOSIS BENIGNA SYMMETRICA - SYNDROM
LAUNOIS-BENSAUDE
(Case report)

M. Duskova, H. Topinka

SUMMARY

Forty years old patient with benign symmetric lipomatosis Launois-Bensaude was treated by liposuction of shoul-
ders, arm, thighs and buttock made in stages. About 1200 m! of tissue were removed on average with no need of
blood loss compensation. Good functional and cosmetic effect was achieved. The average duration of full remissi-
on was 10 months, then the relaps have been slowly recoming.

ZUSAMMENFASSUNG

Lipomatosis benigna symmetrica - Launois Bensaude Syndrom (Kasuistik)
M. DuSkova, H. Topinka

Ein vierzigjahriger Patient mit einer gutarticen symmetrischen Lipomatose (Launois-Bensaude Syndrom) wurde in
Etappen mittels einer Aussaugung des Fettgewebes an den Schultern, Armen, Schenkeln und Gesassbacken be-
handelt. Durchschnittlich wurden 12000 ml Fettgewebes ausgesaugt ohne die Nétigkeit eines Ersatzes des damit
verbundenen Blutverlustes. Es wurde ein guter funktioneller un kosmetischer Erfolg erreicht. Die durchschnittliche

Dauer der Remission betrug 10 Monate. Das Risiko von lokalen Rezidiven ist jedoch ziemlich hoch.

Key words: benign symmetric lipomatosis, Launois-Bensaude, liposuction

At first this very rare disease was mentioned
by Benjamin Brodie in 1846 and syndrom was
specified by Launois and Bensaude in 1888.

Ethipathogenesis is unknown, relations to the
metabolic defects of hyperlipemia type IV., hyper-
urikemia, diabetes mellitus and alcoholism are
discussed.

It is often associated with hepatopthy, perip-
heral neuropathy and macrocytal anaemia which
are probably caused by alcoholism. There is a hig-
her risk of oropharyngeal carcinoma develop-
ment. Specific type of heredity was not found
even if familiar cummulation is noticeable. One of
the latest hypothesis assumes the defects in lipo-
lysis being caused by mitochondrial disturbance
in the brown fat, that is similarly distributed as
the typical lipomatous deposits in the body and
contains a lot of mitochondrias. The alcohol abuse
i‘s a trigger moment for manifestation of the de-

ect.

Madelung’s cervical lipomatosis is considered
either a different variety of this disease or a quite
different one. Launois-Bensaude syndrom affects
mainly the men (in the ratio 30: 1) in age at range
from 20 to 50 years.

Next differential diagnosis is lipomatosis do-
lorosa Decrum, characterised by the painful affec-
tions and by incidence mainly among women du-
ring menopause. The real multiple lipomas can

occur elsewhere, are capsulated and therefore
palpable as single tumours.

Launois-Bensaude syndrom is typical by a
pseudoathletic outlook with diffuse unpainfull tu-
morous hypertrophy of pasty or elastic fat in the
area of neck (so called bull protuberance), arms
(especially the upper parts including the axilae),
then the lateral parts of the body. Sometimes the
flexor parts of the thighs are affected.

The treatment is only surgical, either by exci-
sion of superfluous tissue or by liposuction. An ex-
treme intervention using the liposuction method
usually is not recommended because of the
tissue’s relation to blood vessels. A frequent coin-
cidence with hepatopathy and anaemia increases
the bleeding time even more.

Frequent relapses with no relation to the used
method are mostly reported. Up till now about
two hundred cases of this syndrom have been
completely reported.

A CASE REPORT

Forty-year old patient was repeatedly hospi-
talised at the Department of Plastic and Recon-
structive Surgery in Prague for benign symmetric
lipomatosis. From the family history: Father died
of leukaemia, mother still lives, treated for ar-
throsis, osteoporosis and diabetes mellitus, one of
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the brothers died of a head trauma, the other died
of stomach carcinoma, the third one suffers from
ischaemic heart disease. From the patient’s histo-
ry: meningitis in six years, cerebral commotion in
twelve years, ulcus duodeni with haematemesis,
pollinosis. He used to smoke from ten to twenty
cigarettes a day on 25 years and to drink about
three litres of beer a day. He worked as a casual
mechanic, now he is receiving disability pension
because of complications connected with current
illness.

Since 30 years of age progressive hypertrophy
of lateral parts of arms, thighs and the neck, at-
tended with reduction of movement extent toget-
her with paresthesias both in stress and in ease
and general muscle fatigue has occured. He is not
able to repeat a large extent of movements (e.g.
knees bend and raising, streching arms upwards
and sideways). An easy origin of haematomas.

Status praesens:

Pseudeathletic outlook with excessive hyper-
trophy of the subcutaneous fat tissue of the neck,
shoulder, lateral arms, lateral parts of the body
and thighs. The skin is both hypesthetic and hy-
peresthetic with good capillary return and with
noticeable net of subcutaneous blood vessels.

The complex diagnostic and presurgical inves-
tigations were established at the II. Department
of Dermatology and included: X-ray of chest, X-
ray of sella turcica, X-ray of shoulders and coxae
(spina bifida), X-ray of oesophagus, X-ray elimi-
nation urography, ultrasound examination of ab-
domen (chronic right-side nephropathy), ultra-
sound subcutaneous examination (37-42 mm in
the arms, 30-33 mm in the thighs), visceral fat
not being enlarged.

Oesophagogastroduodenoscopy: a slight bulbi-
tis, colonoscopy: chronic rift of the anal canal, out-
side haemorhoids, subcutaneous histology: nor-
mal fat tissue, EKG, blood pressure, stress test,
EMG of the extremities, FW, blood count - the red
blood count at the lower normality borderline,
lymphocytosis, urine, RRR, TPH, glycaemia, fae-
ces for the presence of bleeding, mineralogram
(Na, K, Fe, Ca, P, Mg), urea and creatinine levels
in serum, cholesterol, triacylglycerols, HBSAg,
Paul Bunnel reaction, CRP, imunoelfo - the incre-
ase of IgA, bilirubin, ALT (1.21), AST (1.05), ALP
(1.93), GMT, CK, glomerular filtration (1.06), re-
sorbtion (0.984), T3, T4, TSH (9.9), EBV antibodi-
es - marked increase of IgG: alfa 1, antitrypsin,
transferin, prealbumin, alfa 2 macroglobulin, oro-
somukoid, INR, APTT, fibrinogen,direct skin im-
munofluorescence, serum level of insulin, serum
level of cortisol. If not explicity written up all the
results are within normal borders.

Complex diagnostic and therapeutic conclu-
sion:

Benign symmetric lipomatosis Launois-Ben-
saude

Hepatopathy v.s. of ethyl origin

Fig. 1 a. Presurgical state

Fig. 1 b. Postsurgical state
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Fig. 2 a. Presurgical state

Fig. 2 b. Postsurgical state

Anaemia attending chronic hepatopathy v.s.

Chronic right-side pyelonephritis

Spina bifida

Ulcus bulbi duodeni with haematemesis in ca-
se history

Outside haemorhoids and anal fissure

Status after cerebral commotion

Status after meningitis

Recommended: liver diet, Lipovitan 3 x 1, Avi-
ril H supp., surgical solution of lipomatosis.

The surgical approach was a four stages lipo-
suction (left thigh, right thigh, both arms, both
buttocks).

From 990 till 1500 m] of the tissue were remo-
ved every surgery. The antibiotics (cephalospo-
rins) were used as a prophylactics, there was no
need to compensate the blood loss. No drains we-
re applied. A compressive bandage was applied
immediately after the surgery. Marked signs of
bleeding have not been noticed. The healing was
without complications every time. The period be-
tween single stages was six weeks on average.
Satisfactory functional and cosmetic effects were
achieved.

The effect of therapy was controlled by precise
measurement of the extremity circumference.

The average duration of remission was ten
months, then the gradual growth of lipomatose
tissue has been occurring. The next liposuction is
planned if function difficulties origin.
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DOKAZEME TEMER VSECHNO,
' NECO VSAK JEN S VASI POMOCI.

V' Zivot€ jsou situace, kdy se clovék

bez pomoci téch drubych prosté neobejde.
Ceskoslovenskd nadace Charty 77
dékuje Vdm vsem, kteri jste zacali
pomdhat prostrednictvim konta
»Bariéry “ nasim postizenym
spoluobcansim. Financni pomoc
uvitaly desitky rehabilitacnich stredisek,
specidlni skoly i skolky, ale také
Jednotlivé rodiny s postizenymi détmi...
Mnozi dalsi vsak na pomoc teprve
Cekaji. Konto ,,Bariéry“je zaloZeno
na malém, ale pravidelném prispévku.
Za 20 K¢ dnes sotva koupite krabicku
cigaret (1 listek do kina, ale z Vasich
mésicnich prispévki miZeme pomoct
tam, kde je to nutné. Na dobré
rozhodnuti neni nikdy pozdé.

Dwacet korun samo o sobé mnoho
neznamend. Dvacet korun
zndsobenych kazdy mésic tisici

dobrovolnymi ddrci ddvd

postiZenym Sanci

prosim o trvaly prevod 20,- K& mésicné ze

mzdy od nejblizitho mozného terminu ve prospéch konta ,Bariéry” u EAGB, Pfekona’?/at mnohé baﬂe’?y

| Pob. Praha 17 111 444/1800 (konst. s. 558, var. s. 9).

o BARTRERY

Bezplatné uvetejneéni tohoto inzerdtu bylo mo#né diky pochopeni redakce. KONTO  EAGB PRAHA 17 111 444/1800




ARGOCID 7
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SPOLEHLIVA OCHRANA

PROTI GRAMPOZITIVNIM INFEKCIM

Vyrazna baktericidni di¢innost

- baktericidni a¢inek in vitro proti vétSin€ grampozitivnich patogeni véetné enterokoki, Staphylococcus
aureus, Staphylococcus epidermidis, a to i kmeni multirezistentnich na meticilin, cefalosporiny
a jina antibiotika

- neni zndma zkfiZena rezistence s beta-laktamy nebo jinymi antibiotiky

Vyborna klinicka acinnost a prokazana bezpeénost

- tiplné vyléceni nebo vyrazné zlepSeni v 92% piipadii u riznych infekci ( septikémie, endokarditis, infekce
kosti a kloubi, infekce kiiZe a mékkych tkani, infekce dolnich cest dychacich )

- vyborny prunik do tkani

- sérové hladiny vy3§i nez MIC vétSiny patogeni

- velmi dobra snaSenlivost, nezadouci G¢inky jsou vétSinou mirné a prechodné

- neni znama zkiiZend rezistence s beta-laktamovymi antibiotiky

Vyhodné davkovani

- Targocid se podava jedenkrat denné ( intraven6zné nebo intramuskularné )

obchodni zastoupeni pro Ceskou republiku:
MARION MERRELL DOW ewopharma Korunni 127 130 00 Praha3
- ' Telefon: 02/67 31 16 13 Fax: 02/7371 95




