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DEVELOPMENT OF SINUS MAXILLARIS IN CHILDREN WITH
COMPLETE UNILATERAL CLEFTS

(Age class 4—7 years)

2. HAVLOVA, V. BREJCHA, K. HAJNIS, J. ROZICKOVA

We considered the problems of growth and development of sinus maxilla-
ris in children with complete unilateral cleft, in connection with broader
studies on the development of splanchnocranium in thus afflicted individuals.

Sinus maxillaris is formed in prenatal life by the invagination of the
mucosa of the anterior part of the ethmoidal labyrinth into the “Anlage” of

Tab. 1. Sex, number and mean age of examined children

Group Sex Number Mean age
(months)

62,32
64,56

Controls

the upper jaw (postmaxilla). The sinus is clearly noticable in newborns.
During postnatal life its further development proceeds in normal children
in several phases, with an alternation of periods of a more rapid a slower
growth rate. E. g. Libersa et al. (1) on the basis of x-ray examinations in
a large series of children of both sexes varying in age from newborns up to
16 years, distinguished the following developmental phases: pzriod of more
rapid growth, which may be followed up in boys and girls since birth appro-

635




Tab. 2a: Sagital position. — Area, maximum height, width and height-width index antrum
Highmori. — Boys

|

Side | x+3.8% [ 8 min — max

area right 475,704-3.2,31 ‘ 11,57 | 296,0 —720,0
(mm?) left | 484,40+-3.2,34 | 11,70 | 317,3—730,6

height l right 28,52+ 3.0,90 i 4,50 | 20,0— 38,0
(mm) left ‘ 28,36+3.0,91 4,56 | 21,0— 40,0
Control ‘
width right ‘ 21,28+3.0,69 | 16,0 — 28,
! (mm) left 1 21,56 +-3.0,74 5 16,0— 30,

0
0

| hoight-width right 75,39 1 3.2,38 54,5— 96,6
| index left 76,95--3.2,58 51,6— 96,6

area | cleft 441,704-3. 250,6 — 669,3
(mm?2) | normal 445,804 3. [ 9496 —744.0

height cleft 26,98 +3. 20,0— 43,0
{(mm) normal 27,054-3. 19,0— 38,0
Clefts
width cleft 20,56 +-3. 14,0 - 27,0
(mm) { normal 20,78 4-3. s 14,0 — 28,0

height-width cleft 78,09+3. 40,0—104,2
. index normal 77,80+3. 37,8—100,0
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0,48x 4 13,91 8 . cleft 0,41x - 22,04
0,57x + 8,66 ot | normal 0,36x - 25,51

Diagram 1 — Sagital position. — Regression lines for antrum Highmor: area
A — boys, B — girls, x — months




ximately up to the age of two and a half years. Then the period from the age
of 7 and a half, till 9 and a half, in which maximum growth increase (verti-
cally and horizontally) manifests and last there is still the comparatively
rapid growth in puberty, when the center already grows predominantly only
into height. In the period from 2 and a halfi to 7 and a half and also from
9 and a half to the age of 12,i.e. in the period of prepubertal growth mini-
mum, development of antrum is already slower. Scott (2) reports that sinus
development occurs in connection with the entire trend of growth of the face

»
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60 72 @ &

Fl;;&s Girls
y=Bx+ A Group Side | y=Bx+ A | R

control right 0,33x + 14,29 | 0,44
0,65x — 4,16 ‘ 0,54 left 0,25x 1+ 21,60 | 0,31

0,34x + 13,95 0,46 cleft ’ 0,39x + 12,67 0,47

0,64x 4 3,50 0,56

cleft

0,41x + 9,28 | 0,54 normal 0,31x +4- 17,89 0,39

Diagram 2 — Water’s position. — Regression lines for antrum Highmori area
A — boys, B — girls, x — months

and that it develops just as the splanchnocranium, namely in forward direc-
tion, downwards and laterally. For the time being, the factors influencing
the development of cavities are not clear; it may be assumed however that
there apply effects resulting from the main functions of orofacial organs
(chewing, swallowing, breathing, phonism, articulation etc.).

It should be therefore assumed in cleft individuals that such serious dis-
turbance of splanchnocranium morphology not only caused by own defect
but often also by postoperative deformations and also change of the function
resulting from the mentioned deformations, may respond in the development
of sinus maxillaris.

It is evident from literary data that reports dealing so far with research
of this problem, differ in their conclusions. Schweckendiek and Tamba (3)
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Tab. 2b: Sagital position. — Area, maximum height, width and height-width index antrum

Highmori — Girls

Side n X4+ 3.8% s min — max
} area right I 19 } 476,60 -3. 2,66 11,61 | 368,0 —885,0
(mm?) left 482,804-3.2,68 11,37 | 426,6 —682,6
height right 19 ’ 29,104-3.0,51 2 0] 25,0— 33,0
(mm) left 27,894-3.0,58 2,51 21,0— 33,0
Control
width right 19 21,00-+-3.0,59 2,56 17,0— 28,0
(mm) left 21,8943.0,48 2,10 19,0— 26,0
height-width right 19 72,562 +3.1,59 6,95 | 63,6— 85,2
index left 80,094-3.2,30 10,02 | 64,5—109,5
ares cleft | 25 | 477,4043.2,14 10,71 | 280,0—696,0
(mm?2) |  normal 484,504-3.2,10 10,51 | 253,6 —680,0
| height cleft 25 27,16 -3.0,76 3,79 | 21,0— 36,0
(mm) normal 27,724+-3.0,75 3,77 19,0— 35,0
Clefts
{ width cleft | 25 22,12 1-3.0,68 3,39 | 15,0— 27,0
1 (mm) normal | 21,76-+-3.0,67 3,37 15,0— 28,0
} |
height-width cleft i 25 82,04-1-3.2,45 12,26 | 60,7—109,5
index ‘ normal | 78,96 +-3.2,10 10,51 53,6 —100,0
|
s, A ._“-,./’/ |mm B
30+ - -
r = //’_-"' !'/ P
SR / s T
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¢/ // i P -
25 0/ = 0/
- { o . S
48 50 72 84 4“8 60 72 84
Boys Girls
y=Bx + A R Group Side y=Bx+ A R
0,15x + 18,95 0,36 control right 0.03x + 27,34 0,14
2 0,11x + 22,33 0,26 left —0,02x - 29,21 —0,09
3 0,19x 1155, 11 0,51 cleft cleft 0,12x 19,04 0,40
4 0,17x + 16,57 0,48 normal 0,12x 19,90 0,37
Diagram 3 — Sagital position. — Regression lines for maximum height of antrum

Highmori. — A — boys, B — girls, x -— months
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and also Harvold (4) arrived on basis of x-ray examination at the opinion that
in comparison with the normal population there is no difference in size,
shape and rapidity of growth of antrum on the cleft side and the normal
side. Eckel and Beisser (5) mention on one hand hypoplasia of the jaw cavities
(probably duc to the inclination to hypoplasia in these patients in general]
and on the other hand they find that hypoplasia affects rather width than
height of antrum and — paradoxically enough — more the side without cleft
than the side with cleft. Pfeifer (6) believes that in cleft individuals hypo-
plasia occurs only in the ventral region of antrum, namely in the region of
alveolar recesus. This escapes however attention in normal roentgenology. This

x

T \

84

Girls
Side y=Bx -+ A

Group

0,49 control right 0,10x 16,30 0,42
0,60 left 0,10x - 15,53 0,34

0,13x + 15,06 0,48 cleft cleft 0,10x + 17,52 0,47
0,10x -- 16,44 0,42 normal 0,08x -+ 18,60 0,34

Diagram 4 — Water’s position. — Regression lines for maximum height antrum
Highmori. — A — boys, B — girls, x — months

is undoubtedly a very interesting statement. It is however necessary to be
aware that development of the recesus is by no means constant. Thus studies
by Hajni§ et al. (7) reveal for ex. that alveolar recesus is only present in not
guite half of the individuals of the normal population. Furthermore it must
be stressed that deviations in shape and size of the jaw cavity determined
in cleft patients, resulted according to the reports by Eckel and Beisser (5)
and Pfeifer (6) from examinations of comparatively very small and also —
in respect of age — not homogenic groups, when sex was also not dif-
ferentiated.

The above mentioned diversity of opinion by the individual authors re-
garding growth, development, shape and also size of sinus maxillaris in in-

69




Tab. 3a: Waters’ position. — Area, maximum height, width and height-width index antrum
Highmori. — Boys
Side n x-1-3.8x 8 min — max
| ares right 29 371,601+-3.2,05 11,04 | 197,5—642,5
i (mm?) left 378,90 +3.2,21 11,91 | 226,5—1728,0
height right 29 23,24 +3.0,77 | 4,15| 16,0— 32,0
{mm) left 22,694+3.0,75 | 4,04 16,0— 30,0
Control | |
width right | 29 1,03 1-3.0,64 | 3,44 15,0— 32,0
(mm) left I 21,62 3.0,60 3,24 | 16,0— 31,0
height-width right 29 91,96 4-3.2,47 i 13,33 66,7—123,1
index left | 96,71+3.2,53 | 13,62| 75,9—-133,3
— ‘ { -
| area cleft 56 350,501+3.1,18 8,84 | 144,0 —546,6
{mm?) normal 349,604-3.1,22 9,10 | 130,0 —568,0
height cleft 56 23,11+-3.0,43 | 3,22 | 14,0— 29,0
{mm) normal 23,09--3.0,40 3,02 15,0— 29,0
Clefts
width cleft 56 21,48 -+-3.0,49 3,68 11,0— 29,0
(mm) normal 20,91 +-3.0,46 | 3,47 | 15,0— 28,0
|
height-width ‘ cleft | 56 91,86--3.1,94 14,49 57,9—121,4
index ‘ normal l' 91,054-3.1,80 | 13.49 ' 58,8—116,7
! A o B /;
2 i
ol o P
- X
8 60 72 5% ) 50 72 84
Boys Gi;ls
y=Bx 4+ A R Group Side y=Bx+ A R
1 0,09x + 15,25 0,29 control | right 0,09x -+ 15,82 | 0,34
2 0,12x + 13,56 0,36 | left 0,06x + 18,23 | 0,30
3 0,09x + 14,60 0,38 cleft | cleft 0,15x + 12,74 0,50
4 0,10x + 14,29 0,40 | normal 0,12x + 13,96 [ 0,42
Diagram 5 — Sagital position. — Regression lines for maximum width antrum
Highmori. — A — boys, B — girls, x — months
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dividuals with cleft, led us naturally to the possibility to form our own opinion
on the above mentioned questions in a relatively numerous group of children
with this defect.

MATERIAL AND METHODS

The examined group of individuals was formed by 83 children age 4—7
years, with complete unilateral cleft (cheilo-gnatho-palatoschisis unilateralis]).
We placed in this cleft group children in which no other associated defect of
external and internal organs was determined. The control group of the same
age category consisted of 52 individuals.
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48 60 72 84 8 60 72 84
- Boys Girls } R
v=DBx | A R Group Side y=Bx+ A u
e Pl i ] | B
1 0,17x 10,12 0,48 control | right 0,05x + 17,64 \ 0,22
2 0,i7x - 11,02 0,50 left 0,04x 4+ 19,07 0,22
3 0.07x + 16,83 \ 0,24 cleft cleft 0,17x 4+ 11,68 0,56
4 0,09x + 15,34 i 0,31 normal 0,06x + 18,02 | 0,23

1
{ |

Diagram 6 — Water’s position. — Regression lines for maximum width antrum Highmori
A — boys, B — girls, x — months

The number of examined children of both sexes and their mean age in
the individual groups, is demonstrated on tab. 1.

Measurement and evaluation of cavities was carried out by means of tele-
roentgenograms, taken at a distance of 4 meters by specially focused distance
tube at 90—120 kV and 110 mAs. The head of the examined child was fixed
in a cephalostat, this guaranteeing not only precise reproducibility and sym-
metry of projection, but also a stabile distance of the median level from the
focal point of the Roentgen bulb (3,80 m) as well as from the film level
(0,20 m). Under these conditions the enlargement is 7,5% and is always
constant.

In each individual there was carried out a/p position, the head was bent
150 caudally from the Frankfurt horizontal (fig. 1), and the Waters’ position
applied as a rule for featuring adjoining cavities for clinical purposes (fig. 2).
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Highmori. — Girls

Tab. 3b: Waters’ position. — Area, maximum height, width and height-width index antrum

Side n x+3.8x 8 min — max
area. right | 23 | 350,00 -3.1,88 | 9,04 | 213,3— 658.6
(mm?) left ‘ J 373,60-1-3.2,03 9,74 | 237,3—733,3
height right 23 22,83-4-3.0,61 2,92 18,0— 32,0
(mm) left } 22,09--3.0,76 3,67 15,0— 28,0
Control
width right 23 20,564-3.0,53 2,55 17,0— 28,0
‘ (mm) left, 21,48 -3.0,43 2,06 19,0— 28,0
height-width right 23 90,63 -3.2,02 9,67 ' 75,0—110,5
‘ index | left 99,14--3.3,38 16,23 81,5—160,0
area | cleft 27 378,10 -3.1,95 10,11 192,0—570,6
‘ (mm?) normal 378,70-3.1,84 9,67 210,6—578,6
height ‘ cleft 27 24,07 +-3.0,51 2,63 19,0— 30,0
(mm) normal 24,11 +3.0,59 3,05 | 19,0— 31,0
Clefts
width cleft 27 22,481 3.0,69 3.60  14,0— 27,0
(mm) normal 22,00--3.0,64 3,30 16,0— 28,0
height-width ‘ cleft 27 93,36-1-3.2,23 11.58 73,7—118,2
index normal 91,48-1-3.2,01 10,47 77.3—122,7
o 8
DAL SN
100- R S ’
4 > ~ o ~ /
{ e
4 ~ "(\
%: o \\‘ - / ~
| . S, B 3 o~ T
Bl oo o . P T
] e S
x X \
8 60 72 8 8 60 72 8
Boys Girls
y=Bx+ A R Group Side y =Bx + A R
1 -0,10x - 81,88 0,09 control right 0,22x -+ 59,50 0,32
2 0,15x - 67,45 0,12 left 0,15x -~ 70,90 0,16
3 -0,18x 89,20 -0,16: cleft cleft 0,19x 69,75 0,18
4 —0,08x 83,10 -0,09 normal 0,08x 73,71 0,09
1 - i B .
Diagram 7 — Sagital position — Regression lines for height-width index antrum
Highmori. — A — hoys, B — girls, x — months
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In order to follow up all data, both positions were applied. We atiempted
to make up at least partly for the impossibility of carrying out studies of
the cavity — because in each position the cavities are projected in a somewhat
different way. The first of the mentioned positions is of course much more
difficult to evaluate, because the antrum is obscurad by the neighbouring
structures; in several cases there was no possibility of safe evaluation and
this caused a decrease of the number of evaluated cases, as evident from
tables 2a and 2b.

=
.//"J
‘/,/ e

60 ' 72 ' B4

BTys Girls
y =Bx + A R Group Side y=Bx+ A | R

—0,12x + 99,39 —0,08 control right —0,20x + 103,07 -0,24
—0,32x 117,24 —0,23 left —0,26x + 115,94 —90,20

—0,04x 94,27 —0,03| cleft cleft —0,33x + 172,22 0,34
0,00x +— 91,02 0,00! normal —0,07x 96,17 —0,08
|

Diagram 8 — Water’s position. — Regression lines for height-width index antrum
Highmori. — A — boys, B — girls, x — months

By means of planimeter we evaluated in each roentgenogram the area
into which the three-dimensional antrum Highmori (further only “area”) is
being projected. We measured maximum height and maximum width of antrum
each time previously designing the median level passing through point “n”
and “gn”. From the mentioned values (height and width]), the height-width

W . 100
index antrum Highmori (I = _. ) is calculated. The measurements de-

termined on skiagrams were not corrected and the measured values were
directly used in further processing.

From the obtained data, the basic statistical characteristics were cal-
culated, i.e. the arithmetical mean (x), the standard deviation (s), medium
error of means (szx) and the minimum and maximum (min-max) were de-
termined in all indices. In order to test the differences between the means,
Duncan’s test was used at 1% and 5% significance level. When estimating
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all studied indices we furthermore determined their relation to age. For this
purpose we applied calculation of the correlation coefficients (R}. The diffe-
rences in the obtained regression lines of the individual indices between the
cleft group and the control group, we evaluated by means of Student’s t-test.

RESULTS

The obtained results are demonstrated on tables 2a, 2b, 3a and 3b and
furthermore on diagrams 1—8.

DISCUSSION

The determined values of area, height, width and height-width index were
tested by Duncan’s test in both studied groups (i.e. cleft group and control
group) and in both positions {a/p position and Waters’ position}. Tested were:
symmetry of upper jaw cavities, difference between sexes and finally the
difference between both examined groups. It is evident from tihe obtained
results that in children of the control group there is no significant diiference
between right and left cavity. District asymmetry appeared only once in girls
of the control group, where a significant difference (5% level) was determin-
ed in both positions in the height-width index between the right and left
side. In the cleft group the difference between the cavity of the cleft side
and the normal side was tested; the results being again negative in all studied
indices. In both groups we were unsuccessful in proving also differences in
relation to sex. The differences described in adult age [Martin-Saller {8)] do
not appear in the studied period and this corresponds to the findings by Li-
bersa et al. (1). Not even a difference in size and shape of the cavity was
found between the control group and the cleft group.

It is evident from diagramms 1 to 8, demonstrating in both positions the
relation of cavity growth to age that not even growth of all studied indices
of sinus maxillaris differs in both groups to any extent. In order to verify
this fact we evaluated by means of Student’s t-test the growth of the indi-
vidual indices firstly between both cavities in the same group (i.e. in the
control group between right and left antrum, in clefts between antrum of the
cleft side and the normal side], furthermore between both groups mutually.
Not in a single case did we prove a difference in growth rate.

The disturbance of morphology and function — given by the cleft — ob-
viously does not interfere with development of the antrum in such a manner
as to be apparent in the statistical processing of values obtained in a larger
group. Yet it is possible of course to determine even quite distinct asym-
metries in some cases in normal as well as cleft individual (fig. 3 and 4). If
by coincidence these happen to accumulate this may tempt to draw incorrect
general conclusions.

CONCLUSIONS

1. Asymmetry of sinus maxillaris which may be found in normal children

and in children with cleft, aged 4—7 years, is not statistically significant.
Neither inside each group nor if comparing the individual groups mutually.
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2. In relation to sex there is no significant difference in area, maximum
height, width and height-width index in antrum Highmori.

3. No difference was proved in intensity of growth of sinus maxillaris
in children with cheilo-gnatho-palatoschisis unilateralis and healthy children.

SUMMARY

In a group of 83 children with complete unilateral cleft (56 boys and
27 girls) aged 4—7 years and 52 children of the control group (29 boys and
23 girl) of the same age category, there was carried out statistical evaluation
of the area into which by means of teleroentgenograms there are projected:
three-dimensional antrum Highmori, maximum height, maximum width and
height-width index of antrum Highmori. Simultaneously also intensity of
growth of sinus maxillaris is estimated in this age period. The evaluated data
were obtained in each individual by measuring the teleroentgenogram in two
positions (a/p and Waters’j. No difference was proved in the development
of cavities in healthy children as well as in children with cleft, of both
sexes in each group and also in comparison of the individual groups mutually.

RESUME

Le développement du sinus maxillaris chez les enfants atteints du bec-de-liévre
complet unilateraire. (L’age de 4—7 ans)

Z. Havliovda, M. Brejcha, K. Hajni$, J. RiZi¢kova

Chez la grouppe de 83 des enfants atteints du bec-de-liévre complet unilateraire

(dont 56 des garcons et 27 des filles} a I'dge de 4—7 ans et chez 52 des enfants en
controle {dont 29 des garcgons et 23 des filles) de la méme groupe d’dge les auteurs
ont entrepris une évaluation statistique de I’étendue dans laquelle se prosterne sur

des prises téléroentgénologiques de la cavité maxillaire en trois dimensions, de la
hauteur la plus grande, de la largeur la plus grande méme que l'index hauteur/
/largeur de la cavité maxillaire respective. En méme temps on a fait évalué dans cette
période de vie lintensité de la croissance de la cavité maxillaire. Les données
respectives ont été tirées chez chacun des malades des prises sur télércentgenogram-
mes dans deux projections (antéropostérieure et celle de Waters). Aucune différence
dans le développement des cavités et des personnes en bonne santé et des enfants
souffrant de bec-de-lievre des deux sexes dans chacune des groupes de méme que
dans la comparaison entre les groupes respectives n’a pas été trouvée.

ZUSAMMENFASSUNG

Entwicklung des Sinus maxillaris bei Kindern mit einseitiger Lippen-Kiefer-
Gaumenspalte. (Altersklasse 4—7 Jahre)

Z. Havliovd, M. Brejcha, K. Hajni8 J. RiZickova

Bei einer Gruppe von 83 Kindern mit einseitiger Lippen-Kiefer-Gaumenspalte
(56 Knaben und 27 M&dchen) und bei 52 Kindern einer Kontrollgruppe (29 Knaben
und 23 Midchen] derselben Alterskategorie wurde einerseits die, auf den Rontgenauf-
nahmen dargestellte Fldche des drei-dimensionellen Antrum Highmori und anderseits
die maximale Hohe, Breite und das Hohe-Breiten-Index statistisch ausgewertet. Zugleich
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wurde auch in dieser Altersgruppe die Wachstumsintensitat des Sinus maxillaris beur-
teilt. Die gewerteten Daten wurden bei allen samtlichen Kindern durchmessungen an
Fernrontgenaufnahmen in zwei Projectionen (fronto-okzipitalen und Waters'sche Pro-
jection) gewonnen. In der Entwicklung der Kieferhthlen sowohl bei gesunden als auch
bei Kindern mit Spaltenmissbildungen wurden sowohl innerhalb einzelner Gruppen
wie auch beim gegenseitigen Vergleich verschiedener Gruppen keine Unterschiede
nachgewiesen.

RESUMEN

Desarrollo del sinus maxillaris en los nifios afectados con la grieta de un solo
lado general. [(La categoria de edad desde 4 hasta 7 aiios)

Z. Havlova, M. Brejcha, K. Hajni§, J. RiZi¢kova

En un grupo de 83 nifios con la grieta general de un solo lado (56 muchachos
y 27 muchachas) en la edad desde 4 hasta 7 afos y en 52 nifios del grupo de control
(29 muchachos y 23 muchachas)] de la misma categoria de edad se realizé la valori-
zacion estadistica del &rea, en la cual se proyectaba en las teleradiografias antrum
Highmori de tres dimensiones, de la méaxima altura, de la méxima anchura y del indice
de altura-anchura de antrum Highmori. Al mismo tiempo se juzgaba en esta categoria
de edad también la intensidad del crecimiento del sinus maxillaris. Las indicaciones
avaloradas en cada individuo se ganaron por la medicién de las teleradiografias
en dos proyecciones (anterior-posterior y la de Waters). No se comprob6é ninguna
diferencia en el desarrollo de las cavidades ni en los sanos ni en los nifios de grieta

de ambos sexos dentro de cada grupo y precisamente asi tampoco en la comparacién
reciproca entre los grupos particulares.
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APPLICATION OF PRESERVED HETEROPERITONEUM
FOR PLASTIC OPERATION OF POSTOPERATIONAL
VENTRAL HERNIA

N. T. YELISEYEV

Till the present time, the question of radical surgical therapy of ventral
hernia has not been solved to satisfaction. According to data by M. P. Ruch-
lyadeva {1952} there exist more than 80 different types of hernia which are
classified according to the method of plastic operation of ventral hernia. When
we studied these methods in our work, we arrived at the conclusion that many
of them have various shortcomings.

Normal closing of ventral hernia appears to be an insufficiently reliable
method of surgical therapy. Methods of plastic muscle operation (S. F. Chidsh
1903; ]J. K. Spidsharnyi, 1909 a. o.] are traumatizing unneccessarily and wound
the peritoneal nerves, this resulting in later muscle atrophy. For these reasons
not even the method of muscle-aponeurotic plastic operation has found wide
application. Neither did aponeuroplastic graft fulfill expectations, partly in
a1 number of cases necrosis of transplanted aponeurosis setts in, partly diastase
of direct muscles is not removed in plastic operation and does not prevent
recurrence, besides this, excision of graft causes further traumatisation in
patient.

Methods of covering up the defect of peritoneum by means of skin graft
by immersing postoperational scars into depth (N. M. Sokolov, 1929; S. P.
Shilovcev 1964; A. N. Machabeli, 1961, a. o.] also do not solve all questions.
In these operations, connected with essential treatment of skin or scar by flash
burn of electrocoagulation, there may occur subcutaneous damage, cysts may
form.

Synthetic alloplastic material used at present (capron, dacron, nylon,
tephlon, phtoroplast - 4 a.o.] are alien substances and are unable to substitute
fully auto- homo- and heterotissues, because they are not inert.

The unsatisfactory results of therapy in postoperational ventral hernia,
led us to apply a method according to the suggestion of P. P. Khokhlov, based
upon application of heteroperitoneum preserved in 2% aqueous chloramine
solution. Heterogenic tissues, especially heterogenic peritoneum, have been
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initially applied in surgery since the end of the XIX'h century (Morris, 1902;
A. X. Smirnov, 1913; Kleinberg, 1929; L. G. Shkolnikov, 1938; N. I. Krauze, 1940;
V. P. Filatov, 1948; S. I. Koshkin, 1953; N. N. Kuznetsov, 1953; a. o.).

Treatment, preservation and final storing of heteroperitoneum, we carried
out according to the method worked out by P. P. Khokhlov (1957].

The process of treating and preserving heteroperitoneum is not compli-
cated. In the local slaughter-house we collected from fresh sloughtered ani-
mal (bull, cow) large sheets of parietal peritoneum and placed it into a clean
container. Further processing of sheets was carried out at the clinic. Peritoneum
was carefully washed in warm tap water with soap, fat was removed, washed
again and immersed in 2% aqueous chloramine solution for two days. 48 hours
later the sheets were again washed in tap water and immersed again into 2%
chloramine solution. Finally the 2% chloramine solution was changed daily
for a period of 12 days and after this process, peritoneum was ready for ap-
plication. It was kept in glass flasks with ground stopper in 2% chloramine
solution in refrigerator at temperature of +4 to +5 9C. Period of storing at
maximum 8—10 months. The technique of processing pressed peritoneum is
simple and can be easily carried out. In sterile conditions (in the operating
theatre) on prepared and possibly ironed 4 layers of sterile veil, we place alter-
nately three soft sheets of preserved heteroperitoneum, which we dried pre-
viously, in size corresponding to dimensions of press area. Sheets of hetero-
peritoneum are opened up so that their external surface corresponds to the
shiny area of peritoneum. This is why we cover the sheets with the other half
of the same veil and place them between two well cleaned smooth boards,
disinfected beforehand in 2% chloramine solution. All this is placed into
a portable press for 12 hours, then the veil with heteroperitoneum is removed
and left to dry for 6 hours. The specimen of heteroperitoneum is sent to the
laboratory for determination of sterility and the sheet is rolled into tube and
placed in a high measuring cylinder for 500—1000 ml, which was boiled be-
forehand and filled up with 96% alcohol. The cylinder is covered with several
layers of sterile veils and finally the surface with a rubber glove. After 5 days,
peritoneum thus placed in alcohol, is ready for use.

The pressed sheets of peritoneum are suitably soft for stitches, do not
shrink, do not stretch and form a layer of 0.5—0.8 mm thickness, the colour is
yellow, consistency firm, they do not break and can be easily cut with scissors.

In order to specify the possibilities of application of heteroperitoneum in
clinics, an experimental study was carried out in 83 dogs, with the fol-
lowing aim:

1. to find out the physical chemical properties of unpressed peritoneum
and peritoneum pressed into three layers,

2. to study the course of postoperational period,

3. to determine patho-morphologic changes occuring in heterogenic peri-
toneum and in tissue of the recipient surrounding the graft, during different
periods (from 2 to 645 days).
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The physico-mechanical properties of heteroperitoneum in respect of
strength and elasticity were verified on a special tension testing machine.
Results are demonstrated on the table.

The maximum tension load of unpressed heterogenic peritoneum 1 cm
wide, equals 20,2 kg and elongation — 20% of original length. Maximum

Fig. 1. Experiment 29. Period of observation 274 days. Macropreparate. Heteroperitoneum
stitched intraperitoneally and substituted by connective tissue scar.

tension load of three layers pressed heterogenic peritoneum 1 cm wide —
28,8 kg and elongation 10%.

In animals the intraabdominal method was applied, whereby heteroperi-
toneum was placed into abdominal cavity and stitched to parietal peritoneum,
in the place of artificialy formed defect of abdomen.

All animals recovered well from the operation. In most cases the wounds
healed per primam. In the postoperational period there were no complications
of local or total character which could be brought into connection with the
graft. Macroscopic studies disclosed that heteroperitoneum survives well in
suture, vessels penetrate well, it thickens and covers the defect firmly. If
pressed heteroperitoneum was stitched, the connecting plate which formed in
the process was thicker (up to 1 cm} and stronger than the plate formed in
place of unpressed sheets of heteroperitoneum (0,5—0,7 cm]). At intraabdo-
minal stitching of heteroperitoneum, graft did not adhere to internal organs
(fig. 1).
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For the purpose of microscopic observation we cut specimen of peritoneum
size 1X1X1 cm from various parts of graft, fixated it in neutral formalin and
processed it in alcohol solutions of increasing concentration.

Specimen of 8 —10 cm thickness we stained with hematoxylineosin ac-
cording to van Gieson and distinguished collagen fibres according to Mallory.

I.Changes in tissues of recipient, surrouding heterograft,
were characterized by development of exudative and prolipherative inflam-
matory process: in the period of up to 20 days the exudative inflammation
developed, later predominated prolipherative processes with development of
young granulation tissue, which finally became more and more regular and
covered the solid fibrose tissue.

II. In the heterograft during early periods of observation (10—
30 days) dystrophic and necrobiotic processes developed. Heteroperitoneum
swelled, homogenized and fragmentated (fig. 2). After 30—50 days of obser-
vation, connective tissue cells and newly formed vessels appeared in the hetero-
graft, penetrating from surrounding tissues (fig. 3). After 70—100 days of
observation, granulation tissue transformed into irregular connactive tissue
(fig. 4).

Finally, during process of maturing, irregular connective tissue formed.

Research of physical-mechanical properties of tissue plates formed in the
process of substituting the heterograft, disclosed that they depend upon the
period of graft (3 to 480 days) and that they are firm and elastic.

Maximum tension load of cut-out tissue plate after substituting graft of
1 cm width equalled 38,8 kg, elongation was 20% (see Table). This means that
the tissue plate formed in place of peritoneal heterograft is firmer than the
graft itself by 1,5X to 2X. It was determined to be stronger than normal
abdomen in dog also by 1,5—2X.

The obtained positive results of experimental research permitted us to
apply preserved heteroperitoneum under clinical conditions for plastic oper-
ation of defective abdominal wall in post-operational ventral hernia. Best
proved to be the method of intraabdominal plastic operation of defects by

Table 1. Physical - mechanical properties of preserved heteroperitoneum before and after grafting

1
|
|

M ial One-layer preserved | Same subsitituted Pre:gx;;:d] pre:sed subi?ir::te 4
plema heteroperitoneum by connective ~aye | .
: . heteroperitoneum | by connective
before grafting tissue . , .
before grafting tissue

tension |elongation| tension |elongation| tension |elongation| tension elongation

Strength ' load | load load load

(inkg) | (in%) | (inkg) | (in%) | (nkg | (in9%) | (inkg) (in %)
Minimal | 5 ' 1520 | |- 11,8 5 22 10
Maximal | 6,5 20—-30 | 234 | 15-20 @ 283 10 38,6 20
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means of three-layer pressed heteroperitoneum. 100 patients underwent oper-
ation with application of heteroperitoneum, of which 91 were with post-
operational hernia, 9 with primary hernia and diastase of direct stomach
muscles, patients were 21 men and 79 women.

TECHNIQUE OF INTRAABDOMINAL PLASTIC OPERATION
IN PATIENTS

1. Under local anaesthetic according to A. V. Vishnevskiy, we cu out the
post-operational scar: we separated and reduced the hernial sac. We loosened
connection between parietal peritoneum and internal organs and removed rest
of hernial sac.

2. To cover defect of peritoneal wall, we cut a plate from pressed hetero-
peritoneum larger than dimensions of defect by 3—-4 cm. We washed the plate
in saline solution and stitched it to the internal area of parietal peritoneum
in region of defect by means of knotted silk stitches at maximum contraction
of the edges of defect, with distances of 1—1,5 cm between the individual
stitches. Above the graft we stitched the edges of defect, in some cases-
-remnants of hernial sac.

3. We closed the operational wound by direct suture. In order to forgo
the cutting of stitches, we bound abdomen with strong linen bandage.

In 97 patients the operational wound healed per primam. We removed the
stitches on the 9th—11th day. We permitted patients to walk on the 11 th—
15th day. Mean period of hospitalisation was 20 days.

In 10 patients healed when released from clinic per primam, the ckin
wound opened partially up to a size 1X 0,5 cm. Only in one woman with very
much decreased ability of compensating and regeneration mechanisms due to
previously carried out roentgen therapy for malignant uterus ulcer, the wound
opened up and healing took place per secundam.

In two patients healed when released from the clinic per primam, 2—3
months later stitch fistules appeared. One woman was soon operated for stitch
fistule and released home in good condition.

It is known from literary data that recurrence of hernia is rather frequent.
Thus Masson (1923) states that in application of different operational methods
recurrence takes place in 38,96%. According to data by V. R. Chesin (1927)
recurrence took place in 42%, Branch {1934) states 21,42%, N. Z. Monakova
(1956) states 33%. In comparison to these data, our results are very favourable:
1 recurrence to 100 operations.

According to our observations, application of heteroperitoeneum did not
induce anaphylactic reaction, in covering large defects of peritoneum we
applied large heteroperitoneum up to 1800—2030 cm? in size. We did not
obsarve anaphylactic reaction even in cases of repeated application of hetero-
peritoneum in the same patient.

Absence of protein incompatibility may be explained by thz processing
of heteroperitoneum in chloramine solution, as this causes denaturation of
proteins.

81




Of 100 operated patients, two patients died 3 to 7 days after operation.
Pathologic-anatomic examination disclosed that death was in no way con-
nected with the application of heteroperitoneum.

During post-operational period the patients underwent in average 2—3X
follow-up examinations at the clinic. Observations were carried out for up to
8 years after operation. No recurrence was determined.

Of 98 patients, 70 returned to work {30 emplovees, 40 workers). Besides
this, 13 operated patients, who had not been working previously due to large
hernia, became fit for work.

Excerpts from case history:

Woman X.: aged 33, admitted to clinic on 20. II. 1962, complains of con-
tinuous pain in entire abdomen, the pain increasing after food consumption
and after slight physical strain. Was operated in April 1949 for gangrenous
cholecystis and apendicitis. The wound was drainaged. Healed after 3 month
per secundam, but a septic fistule remained in the wound and healed only
10 months after operation. In January 1955 she underwent surgical operation
due to post-operational ventral hernia. Later the wound became septic and the
edges opened up. Wound healed per secundam and there was recurrence of
hsrnia.

Status praesens: Organs of breathing and circulation are without patho-
logical changes. Abdomen soft, palpating pain throughout. In front area of
abdominal wall to the right of central line is a large wide post-operational scar
20X 20 cm. In places the scar is very thin and intestinal peristaltic is visible
with naked eye. Defect of abdominal wall is of the same dimensions.

Diagnosis: Extensive recurrence of post-operational ventral lateral hernia.
Pains due to adhesion (fig. 7). Blood picture, urine, x-ray of chest organs, EKG
without pathological changes.

Operation 3. 1II. 1962: under endotracheal ether-oxvgen anaesthesia ac-
cording to the above method. Size of applied pressed heterogenic graft
33X 22 cm. Wound closed by direct suture. Post-operational period smooth.
Stitches removed on 12th day. Wound healed per primam. Examined after
5 years. Healthy. In region of operation elastic tissue (fig. 8) firm.

Fig. 7. Woman X. before operation. In right half of abdomen large defect of wall,
covered by skin scar. — Fig. 8. The same patient after operation.
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CONCLUSION

1. Operational therapy of postoperational! ventral! hernia remains one of
the difficult problems of surgery.

2. Experimental research in 83 animals and clinical observations in 100
patients disclosed that heteroperitoneum grafted into tissues in live organism,
undergoes complicated biochemical changes. Within 2 to 645 days it is substi-
tuted by connective tissue of recipient, changing in region of ventral hernia
into solid fibrotic plate.

3. Our recommended method of strengthening abdominal wall by intra-
abdominal plastic operation with pressed preserved heteroperitoneum is a ra-
dical, biologically justified and effective method in therapy of postoperational

ventral hernia.
SUMMARY

Favourable experimental results carried out in 83 dogs, allowed us application
of preserved heteroperitoneum for clinical purposes in plastic operation of abdominal
wall defects in ventral hernia, in 100 patients. We covered defect of front abdominal
wall by intraabdominal method. Early and late and late results were studied during
8 years. Two patients died after operation. In one woman there was recurrence as
the sequel of technical errors, when methods were worked out in the first period.

The submitted method of strengthening abdominal wall is radical, biologically
justified and effective, because in the graft defect is substituted — due to active pro-
cesses — by new-formation of tissue elements, especially by formed connective tissue.

RESUME

L’emploi du péritonéum parietal hétérogéne conservé dans la plastic des
hernies ventrales post-opératoires

N. T. Yeliseev

Les données expérimentales favorables réalisées sur 83 des chiens respectifs nous
ont permis d’employer 1'hétéropéritonéum conservé pour l'usage clinique en tant que

plastie des défauts de la paroi ventrale chez les hernies ventrales de 100 des malades.
La fermeture du défaut de la paroi ventrale a été réalisée par voie intraabdominale.

Les résultats précoces et ceux tardifs dans la période de 8 années ont été étudiés.
En suites de l'intervention, deux des malades sont mortes. Une malade subit la réci-
dive en suite des fautes techniques au cours d’examination d’une des méthodes d'inter-
vention dans la premiére période des examens.

La méthode récommendée de la fortification de la paroi ventrale est radicale,
effective et de méme biologique, car elle ne fait pas remplacer le défaut du transplant
directement, mais ce remplacement est réalisé & 1'aide des proceés actifs par la for-
mation nouvelle des éléments spécifiques des tissus, surtout du tissus ligamenteux
de forme.

ZUSAMMENFASSUNG

Anwendung des konservierten heterogenen parietalen Bauchfells zur Plastik
der postoperativen ventralen Hernien

N.T. Jeliseev

Die giinstigen, an 83 Hunden gewonnenen Versuchsergebnisse machten es mdglich
das zu klinischen Zwecken konservierte heterogene Bauchfell zur Plastik von Bauch-
wanddefekten bei ventralen Hernien bei 100 Kranken anzuwenden. Die Deckung des
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Defektes der vorderen Bauchwand wurde mittels des Intraabdominalverfahrens vor-
genommen. Es wurden sowohl die Friih- als auch die Spétergebnisse im Verlauf von
8 Jahren studiert. Nach Operation sind zwei Kranke gestorben. Bei einer Kranken
ist Rezidive vorgekommen, die als Folge der technischen Fehler der ersten Zeit bei
der Ausarbeitung der Methodik anzusehen ist.

Die vorgelegte Methode zur Festigung der Bauchwand ist radikal, biologisch be-
griindet und effektiv, da mit ihr kein direkter Ersatz des Transplantatdefektes erfolgt,
sondern Ersatz infolge von aktiven Prozessen durch Neubildung von spezifischen
Gewebeelementen und speziell von geformten Bindegewebe.

RESUMEN

Aplicacion del periténeo parietal heterogéneo conservado para la plastica de

las hernias postoperatorias ventrales
N. T. Yeliseyev

Los resultados favorables experimentales realizados en 83 perros nos permitieron
aplicar el heteroperitoneo conservado a las finalidades clinicas para la pléstica de
los defectos de la pared ventral en las hernias ventrales en 100 enfermos. La cobertura
de los defectos de la pared anterior ventral realizamos por el método intraabdominal.
Se estudiaban los resultados tempranos y tardios en el transcurso de ocho afios.
Después de la operacion murieron dos enfermas. En una enferma ocurrio la recidiva,
la que fue consecuencia de las faltas técnicas en la elaboracion del método en el
primer periodo.

El método presentado de la consolidacion de la pared ventral es radical, bio
logicamente fundado y efectivo, porque en él no ilega al reemplazo directo del defecto
del transplante, pero al reemplazo en consecuencia de los procesos activos por la
creacion nueva de los elementos especificos del tejido, del tejido ligamentoso después
especialmente formado.
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NEW METHOD OF RECONSTRUCTION OF AURICLE WITH
FIGURE GRAFT FROM HEALTHY EAR

G. V. KRUCHINSKY

Up to the present days, reconstruction of the auricle represents one of
the most complicated and still unsolved problems of plastic surgery. During
several centuries, surgeons have attempted to solve it. A great number of
surgical methods have been recommended and hundreds of papers written
about them, but the essential difficulties have not yet been overcome. This
becomes understandable, if one imagines the complexity of the auricle relief
with its thin cartilage skeleton and likewise thin skin cover which can hardly
be replaced by any equivalent tissues.

The history of otoplasty is quite extensive. It can be divided into three
main periods. In the first period which lasted till the XVIIth century, a few
scattered attempts were made at reconstructing small defects in the auricle
{Tagliacozzi). Total reconstruction was not carried out at all, because it was
considered impracticable (Zeis).

The following period which began at the end of the XVIIIth century, was
characterized by the improvement of the methods of partial otoplasty and
the first attempts at reconstruction of the whole auricle (Shimanovsky, Diffen-
bach). However, because of the employment of soft tissue only, without any
supporting material, these methods proved ineffective.

Development of otoplasty was greatly promoted by the experience col-
lected during the First World War 1914—1917, when the Filatov tube flap
was first used for this purpose. As supporting material, rib cartilage (auto-
genous by Schmieden, Pierce, Peer, Converse, Tanzer and Steffenson; homo-
genous by Mikhelson, Gnilorybov, Limberg, Solntsev, Yarchuk, Khitrov, Pierce,
Peer, Berson, Bardach and Baiinka) and also some alloplastic material, were
used.

Attempts were made at forming the auricle on the neck or thorax and
ransposing it to the site of the defect (Lexer, Joseph, Kartashov, Gisynina]j.
Inspite of the great number of methods developed at that period, the results
remained far from perfect. This was so because materials unsuitable for the
purpose were used and thus the shape of the reconstructed auricle was coarse
and altogether relative. Attempts were also made at employing cartilage taken
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from the patient’s mother (Gillies, Greeley} and from cadavers (Kirkham,
Lemont, Lapchinsky].

The present period of the development of otoplasly is characterized by
the preference given to tissues from the neighbourhood of the defect used
together with free skin grafts. The methods of modelling the auricle skeleton
from rib cartilage and other material were greatly improved upon and the
sequence of the individual stages of reconstruction exactly determined.

Of all authors who have had an influence on the development of otoplasty
in this period, Converse and Tanzer should be mentioned first. By cleverly
exploiting the experience of their predecessors and improving upon it, they
succeeded in achieving famous results which instilled the belief that total
otoplasty is practicable after all.

A new trend in otoplasty developed with the widespread introduction of
alloplastic material into surgery (Aufricht using acrylate, Rubin polyaethylene,
Gruzdkova EGMASS-12, Bardach polysterol nets, Chmyrev polyamide thread,
Cronin silocon, etc.}.

At the Surgical Department of the Central Institute of Stomatology where,
for a number of years, attention was also paid to the problems of auricle
reconstruction, some experience was collected which justifies us to express
our opinion about the main trends of development in otoplasty.

Good results of auricle reconstruction can only be achieved by the im-
provement of surgical procedures in three main directions: 1. facilitating the
mode in which material is obtained for covering skin defects, 2. perfecting
the methods of preparation and conservation of homogenous tissue grafts and
discovering new alloplastic materials whose qualities would come as near
to auricle cartilage as possible, to be used for constructing the auricle ske-
leton, 3. developing methods of more exact modelling of the auricle.

Research in the first direction should be aimed at maximum exploitation
of intact tissues in the neighbourhood of the defect, if possible from the tem-
poral and periauricular regions, used together with free skin grafts, and also
of tissues from the other, healthy ear.

The second direction should, according to our opinion, go along three
ways: a) conserved auricle cartilage obtained from cadavers should be used
more often for the construction of the auricle skeleton, b) construction of
the auricle skeleton from cadaver auricle or autogenous rib cartilage should
be perfected, ¢} new alloplastic materials for implantation into the auricle
should be introduced and their modelling into the proper shape improved
upon.

The third direction is, in many ways, linked up with the first two. It
consists in the further improvement in planning of the surgical procedures,
mainly the sequence of stages, the surgical technique and the postoperative
(corrective] modelling of the taken graft.

The limited space of this communication does not permit a comprehensive
and detailed appraisal of all important aspects of otoplasty. The author in
tends to publish further papers dealing with his experience in the employ-
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ment of skin from the temporo-parietal region in special cases, of conserved
homogenous auricle cartilage in total otoplasty, etc.

The present paper will only be confined to the first direction. As was
mentioned above, this can be done in several ways. Particularly the possi-
bility of employing the tissues from the other, healthy ear as a free skin-
-cartilage graft in its natural complex form, have not by far been exhausted.
This problem will, therefore, be dealt with in detail below.

Since Suslov (1898) and Konig [1902) who first used free graflts of parts
of the auricle, their methods have widely been employed in rhinoplasty by
present-day surgeons in the Soviet Union and elsewhere. In this respect,
Kyansky (1958) should be mentioned who, in cases in which he used part
of an auricle for rhinoplasty, recommended filling the defect created in the
one ear with a graft taken from the other, up to half its dimmensions. Some-
what earlier, Pegram and Peterson (1956) practised an analogous uiethod in
filling auricle defects resulting from the resection of small tumours.

In 1905, the German surgeon Korte was the first to take parts of the
auricle as free grafts for the repair of a large traumatic defect immediately
after the accident. However, his method was only used occasionally (Lexer,
Omrédanne, Meier). On the whole, the method is still little known and not
sufficiently elaborated.

At present, the tissues of the auricle are considered the best plastic ma-
terial for otoplasty with regard to both their composition and their shape.
By no other method can the helix be reconstructed to an appearance as near
to normal as possible. For the purpose of rhinoplasty and otoplasty, an oval
or wedgeshaped graft with its apex pointing towards the middle of the auricle,
is usually excised. In order to give the donor ear a configuration as near to
normal as possible, two mora triangular sections through the full thickness
of tissues must be excised, one on either side of the defect resulting from
the removal of the transplant.

If this is not done and the defect is closed by simple suture, the donor
ear usually becomes deformed due to the elastic pull of the cartilage; the
upper pole flattens visibly, the auricle tends to get rolled up and a disfiguring
skin-cartilage cone develops. The degree to which the donor ear is deformed,
depends on the length of circumference of the helix excised in taking the
graft. In the method recommended above, the triangular sections additionally
excised from the donor auricle are not used to any purpose. In order to make
full and rational use of all tissues taken from the donor site, the following
method of excision of a specially shaped full-thickness graft is recommended.
Apart from the basic triangular section, such a graft has two more triangular
parts, each projecting at right enagles from either of its sides. This graft is
usually excised in the upper-outer quadrant of the helix. The apex of the
main triangle reaches as far as the centre of the concha. The width of the
graft, as measured by the length of helix circumference, depends on the size
of the donor ear and, of course, on the amount of material required for the
plasty. From an auricle of medium size, a graft of 10 to 15 mm, and from
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a large auricle even one of 15 to 25 mm width, may be taken without running
a risk of causing gross alteration in its shape. The width of the lateral trian-
gular flaps should, in their sumtotal, equal that of the main triangle, i.e. the
length excised from the helix circumference. The lateral triangles are excised
at different levels; the anterior higher, i. e. in the groove between the helix
and antihelix, and the posterior lower, i. e. in the region of the antihelix and
concha. In this way the graft includes parts of the helix, antihelix and concha.
Fig. 1 shows a diagram of this graft. On the medial side in the region of its
central projection, the transplant has no skin cover.

o
m

F

Fig. 1. Diagram of stages of auricle enlargement using figure graft from healthy ear:

a) outlines of figure graft drawn on donor ear, b} view of donor ear after excision

of graft and suture of wound, c) dotted line marks incisions to be made in microtic

auricle, d) recipient bed in microtic auricle, e) figure graft, f} figure graft sutured
into defect and auricle thus enlarged both by length of helix and into width

With this “figure” graft, in contradistinction to the earlier methods, it is
not only possible to lengthen the helix, but also to widen the whole auricle
including the concha.

The ledge-like shape of the transplant enables it to lie close to the sur-
rounding tissues; it is — so to speak — embedded between them.

Apart from that and under otherwise equal conditions, the “figure” graft
has a much longer circumference than grafts currently used which has the
advantage of enlarging the contact-surface with its bed thus creating much
more favorable conditions for its take. As a matter of fact, by this feature
the take of relatively large figure grafts has been complete in all cases.

The first transplantation of such a graft aimed at enlarging an under-
developed auricle, was carried out in the Institute in April, 1966. Similar

operations were performed in another 15 patients without any complications,
even in the presence of posttraumatic scars.
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Thus the figure graft taken from an auricle and used for the repair of
defects of various provenance in the other auricle, has the advantage over
the hitherto known methods (even if their shortcomings should be overcome
in the future) that it permits the most expedient utilization of tissues obtained
from the donor ear and with them the enlargement of an underdeveloped
auricle not only by the length of its helix, but also by its width and by dee-
pening of its concha, all carried out in one session.

At the same time, the shape of the donor ear has, after the removal of
the figure graft, not at all been altered from a cosmetic point of view; it has
only become somewhat smaller. For {llustration of the above, fig. 2 shows
the photograph of patient A suffering from an underdeveloped right auricle
(2nd degree microtia] prior to and after operation. In order to repair the
shape of the right ear, a figure graft from the left auricle was transplanted
by the method described above.

As can be shown from the experience collected by the Institute, this
method has great perspectives, and if properly indicated and carried out by
adequate technique, it gives much better results than any other surgical
procedures. Such transplantations are most effective in plastic operations for
microtia or in the repair of relatively small acquired defects.

Free grafts taken from an auricle, in this case a figure graft, should find
wider employment and become the method of choice both in oto- and rhino-
plasty.

SUMMARY

A method of reconstruction of the auricle using a free skin-cartilage
graft of a complicated shape from the healthy ear, is described.

The “figure” graft is a wedge of full thickness with wedgeshaped ledges
projecting on either side of it. The transplant includes parts of the helix,
antihelix and concha.

The figure graft has the advantage over other, hitherto employed methods
in that it permits the most rational utilization of tissues excised from the
donor ear, and with them to enlarge the auricle not only along the circum-
ference of the helix, but also into width, and all in one session.

The figure graft was used in patients with congenital anomalies and post-
traumatic defects of the auricle. A total of 15 patients were operated on by
this method and all with the same good result.

RESUME
Une nouvelle méthode de réconstruction du pavillon de l'oreille par une greffe
composée de l'oreille de I'autre cdté, saine
G. V. Krutchinskiy

Une nouvelle méthode de réconstruction du pavillon de l'oreille & l’aide d'une
greffe componsé enlevée du pavillon de I'oreille du coté sain vient d’étre décrite.

Cette greffe composé est un coin en plaine épaisseur douée des deux coOtés des
triangles de la peau. La greffe se compose d’hélix, d’antihélix et de la conque.
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La méthode de la greffe composée — sans anuller les autres méthodes a pourtant
beaucoup d’avantages. Elle permet surtout d'utiliser plus rationellement les tissuc
provenant de l'oreille sain et d’élargir le pavillon de I'oreille et de l'allonger autour
d’hélix.

La greffe compose fut employée dans des cas du défaut inné de méme que dans
les cas du défaut traumatique du pavillon de 1'oreille chez 15 des malades toujours
en plain succes.

ZUSAMMENFASSUNG

Ein neues Verfahren fiir die Wiederhersiellung der Ohrmuschel mit einem
Figurpfropf vom gesunden Ohr

G. V. Krutschinski

Es wurde ein Verfahren fiir die Wiederherstellung der Ohrmuschel mit einem
Haut-Knorpelpfropf komplizierter Form vom gesunden Ohr beschrieben.

Der Figurpfropf stellt einen Keil in voller Schichtdicke dar, aus welchem an
jeder von den beiden Seiten je ein Keillappen hervortritt. Das Transplantat umfacst
einen Teil der Helix, der Antihelix und der Concha.

Die Methode des Figurpfropfes besitzt — ohne Ausnahme der fritheren Methoden
— eine Reihe von Vorteilen, namentlich ermoglicht sie die von dem gesunden Ohr
gewonnenen Gewebe hochst rationell auszunfitzen und mittels derselben die Ohrmuschel
parallel der Helix in einer Operation nicht nur zu vergrossern, sondern auch ausziu-

dehnen.

Der Figurpfropf wurde bei der Behandlung der angeborenen Anomalie oder des
Nachunfalldefektes der Ohrmuschel insgesamt bei 15 Kranken beniitzt, in alien Fallen
mit Erfolg.

RESUMEN

Nuevo modo de la reconstruccién del pabelléon por el injerto de figuras de la
oreja sana

G.V.Krutchinsky

Se describié el modo de la reconstruccién del pabellon de la oreja con la aplic:-
ci6én del injerto de piel-cartilago de la forma compleja de la oreja sana.

El injerto de figuras representa la cufia de pleno espesor de la cual en cada
de dos partes sobresale un lébulo de cufia. El trasplante comprende una parte del
helix, del antihelix y de la concha.

El método del injerto de figuras, sin excepcion de los modos anteriores, tiene
muchas ventajas, por ejemplo permite el méas racional aprovechamiento de los tejidos
ganados de la oreja sana y con ellos no solamente en una operacién agrandar el pa-
bellén a lo largo del helix sino también extenderle.

El injeito de figuras se aplic6é en el tratamiento de la anomalia congénita o del
defecto del pabellébn de la oreja después del accidente en 15 enfermos en total
y siempre con éxito.

91




REFERENCES

. Kruchinsky, G. Y.: Acta Chir. plast.,
1963, 5:11.

. Khitrov, E. M.: from the book “Pro-
ceedings of I1Vth Republican Confe-
rence of Stomatologists of the Mol-
dava Soviet Socialist Republic”, 1963.
. Chmyrev, V. S.: Vestn. Otorinolar.,
1967, 4 : 26.

. Yarchuk, N. L: Acta Chir. plast., 1965,
7 : 261.

. Bradach, J.:
6 : 273.

Acta Chir. plast.,, 1964,

6.

10.

Bafinka, M. L.: Acta Chir. plast.,, 1966,
8 : 51.

Converse, J. M.: Acta Chir. plast., 1961,
3:81.

Cronin, T. D.:
1966, 37 :399.
Korte, quoting Miindich, R.: Operatio-
nen an der Nase und der Ohrmuschel,

Plast. reconstr. Surg.,

Stuttgart, 1962.
Tanzer, R. C.:. Plast. reconstr. Surg.,
1963, 31 :16.

G. V. Kruchinsky, Centr. Inst. Stomat., ul. Timur Frunze, Moscow, G-21, USSR




ACTA CHIRURGIAE PLASTICAE — 12, 2, 1970

Department of Internal Medicine, Regional Hospital, Ostrava (Czechoslovakia)
Department of Surgery, Medical Faculty at Charleston, South Carolina [(USA)

THE CALORIC COST OF WEIGHT GAIN AFTER BURNS-
THE IMPORTANCE OF M2 MIXTURE IN TREATMENT

R. DOLECEK

There exists a number of experimental and clinical possibilities how to
follow up the effectiveness of treatment in burned patients. Besides following
up survival, rapidity of healing and several biochemical and histological indi-
cators (1, 2, 3), regular observation of the weight curve is also a very im-
portant indicator of successful therapy. This is especially important if simul-
taneously the caloric consumption of the burned patient is being followed up.
Thus the caloric cost of a certain weight increase may be determined.
It is an excellent indicator of the immense energy losses by burned organism,
which is certainly in part due to losses of water by evaporation on
burned area. After previous very good experimental and clinical experience
with modified neuroplegic mixture M2 (1, 2, 3), we repeatedly followed up
for guite some time — weight curve in experimentally burned rats, treated in
the first 5 days either only with saline solution or neuroplegic M2 mixture.
As control we simultaneously followed up weight curve and caloric con-
sumption in unburned rats of similar weight.

METHODS

Female white Wistar rats were used in the experiment initial weight on
the day of burning amounting to 185—225 grams. Several days prior to burning,
the rats were placed in individual metabolic cages, where water consumption
could be measured as well as diuresis and daily consumption of calories. Rats
were weighed daily between 8,00—8,00 a.m. At that time also their rectal
temperature was measured. The rats were fed on standard diet Wayne Lab-
Blox, which contains in 1 kg 2731 kcal metabolisable energy.

Burns of I1I. degree were carried out by flame, in light halothane narcosis,

burned area equalled roughly 20% of body surface (according to Lee’s formula
(4)]. For the first 5 days, the rats were intraperitoneally administered 1 ml
of either saline solution or modified neuroplegic M2 mixture. The unburned
group was only weighed each day and its consumption of calories was
followed up.
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The modified neuroplegic mixture M2 contains Hydergine? [alpha-
receptor blocker) + Panthesine® (preparation similar to procain} + Sandosten-
CalciumR (antihistaminic). We administered it in the following composition:

Hydregine (= DH-Ergotoxin} . . . . . . . . . . 2 ml
REOIEEE « o o o =& o o 5 o o o o o & o o 20l
Sandosten-Calcium S 2 (O
Physiologic Salipe solution . . . . . . . . . . ., 58 ml

In order to remove the occasional daily variation of weight, consumption
of calories, diuresis etc., the figures express the mean of 3 days of observation.
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Fig. 1. Weight curve and caloric intake per 24 hrs in rats. CONTR. — mean values
from 4 unburned rats (controls). PHYS. — burned rats (5) treated in the first 5
postburn days with the physiologic saline. — M2 — burned rats (6) treated in the

first 5 postburn days with the neuroplegnc M2 mixture.

RESULTS

Fig. 1 demonstrates weight curve and caloric consumption in 4 unburned
rats (CONTR.], 5 burned rats treated with saline solution (PHYS.) and 6 burned
rats treated with neuroplegic mixture M2 (M 2). The burned rats were followed
up for a longer period than stated in the figure, altogether for 172 days. Mean
weight in rats treated with saline solution amounted at the end of experiment
to 238,2 g if treated by neuroplegic mixture M2 weight amounted to 254,6 g,
so that the mean weight increase during period of observation amounted to
46,2 = 4,3 (SD) and 57,1 = 6,7 (SD)g. The difference between both values is
significant {p < 0,02).

Table 1 demonstrates the mean daily consumption of calories by rats des-
cribed on fig. 1, treated with saline solution and neuroplegic mixture M2, in
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three 18-day intervals (these intervals were chosen in connection with the
elimination of necrosis). For comparison we give the mean normal consumption
of calories in unburned rats. Further the table gives weight increase in the
same 18 day intervals. Most important are data on caloric cost of 1 g
weight increase. In the period of elimination of necrosis, there is an immense
increase of caloric cost of 1 g weight increase in rats treated with saline
solution (277 kcal]}, in comparison to normal values in rats treated with neuro-
plegic mixture M2 (75,9 kcal). Edema formation in the first 18 days in rats

Table 1. Some indicators on weight increase, consumption of calories
and caloric cost of weight increase, in burned rats

18 day intervals®) I II. TIT. U s
ment

Consumption Kcal/24 hrs. 40,6 47,7 50,9 PHYS.
(norm. 46,5 Kcal) 45,7 52,7 49,7 M2
Weight increase 13,2 3,1 5,1 PHYS.
in g/18 days 11,3 12,5 6,2 M2
(norm. 11,2 g)
Caloric value 1 g 55,4 277,0 179,6 | PHYS.
of weight increase 72,8 75,9 144,4 | M2
(norm. 75,1 Kcal) ‘
*) after burns
SAL — burned rats treated with saline solution (5 rats)
M2 — burned rats treated with neuroplegic mixture M2 (6 rats)

treated with saline solution is clearly demonstrated in the decrease of caloric
cost of 1 g weight increase (55,4 kcal in comparison to normal values in
unburned rats 75,1 kcal]). Rats in fig. 1 and 2 were followed up simultaneously
at constant environmental temperature (22—24 °C).

Fig. 2. follows up — besides weight curve — also temperature curve,
(diuresis) and change in the ratio PERORALLY CONSUMED WATER
INTAKE/WATER OUTPUT (I/O), in 4 burned rats treated with saline
solution (PHYS), and 5 rats treated with neuroplegic mixture M2 (M 2).
Burned rats were followed up for a longer period than stated in fig. 2,
altogether for 68 days. Mean weight in rats treated with saline solution
amounted at the end of experiment to 233,3 g, with neuroplegic mixture M2 to
246,6 g. Weight increase during period of observation amounted therefore to
21,5 49 (SD) and 33,0 = 8,1 (SD) g. The differences are statistically signi-
ficant (p < 0,05).

Elimination of necrosis observed by means of a special point system
occurred in both groups rather similarly.
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DISCUSSSION

By following up weight curve of burned rats repeatedly, we determined
their absolutely similar trend (fig. 1, 2j: in burned rats treated after burns
with saline solution alone during period of elimination of necrosis (second 18 day

period) weight increase was stopped, possibly weight even decreased. In burned
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Fig. 2. Rectal temperature, weight curves, water intake and water output {diuresis,
in burned rats. Four were treated with the physiologic saline {PHYS.) in the first 5

postburn days, five were treated with the neuroplegic M2 mixture (M2] — see Tig. 1.
I/0 — water intake/water output ratio.

rats treated with modified mixture M2 (Hydergine + Panthesine + Sandosten-Cal-
cium) stopping of weight increase either did not occur at all or it was consider-
ably smaller, possibly it started later. In longterin observation of weight {172
and 68 days) in two groups of burned rats (in each group rats were ireated
with saline solution and neuroplegic mixture M2j, weight increase in both
groups if treated with neuroplegic mixture M2 was significantly higher than
weight increase in burned rats treated with saline solution.

In the phase of elimination of necrosis (the second 18 days in tab. 1)
caloric cost of weight increase in burned rats treated only with saline
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solution was several times (3,6X) higher than in rats treated with
mixture M2. In further 18 days this difference was already considerably smaller.
Probably the only possible explanation is that burned rats treated with mixture
M2 lost during release of necrosis much less water by evaporation and thus
invested also much less of their own energy — heat — into evaporation
(0,58 kcal for 1 ml water). An indirect indicator of this is also demonstrated
in fig 2, where diuresis in burned rats treated with M2 mixture increased
significantly whereas it did not increase in rats treated with saline solution.
Yet in both groups the peroral water consumption during 24 hours was after
burns significantly higher. This reflects clearly also in the behaviour of
I/Oratio, i.e. quantity of water consumed to quantity of urine (fig. 2 states
each time the mean of 3 days), water intake/water output.

Rats, treated after burns with saline solution alone, had in the second half
of experiment (fig. 2} a lower temperature than rats treated with neuroplegic
mixture M2, the latter had a lower caloric cost of weight increase. This
may be explained by the incapabilily of rats treated after burns with saline
solution, to mobilize further sources of energy for maintaining body tempe-
rature, when organism is loosing so much heat due to evaporation.

To the great number of indicators proving usefulness of modified neuro-
plegic mixture M2 in treatment of burns in experiment and in clinic (1, 2, 3),
there must be now also added objective data on favorable influence upon the
caloric cost of weight increase (probably due to decreased evaporation in
neuroplegics treated burned rats) and upon diuresis. This means that the
applied neuroplegic mixture M2 protects significantly, in time, some basic
processes after burns and this bears effect upon the entire period of the
burns disease. Besides the favourable effect of mixture M2 upon microcircu-
lation (5], it is also necessary to consider the possibility of effect upon
lysosomes of some cells (in the digestive tract?) in stabilising their mem-
branes (Sandosten-Calcium?) as described repeatedly after some anti-
histaminics (6, 7}, not however after chlorpromazine. Disturbance of lysosome
membranes in the digestive tract may be an important factor in the patho-
genesis of shock [for ex. haemorrhagic shock (8)].

SUMMARY

When following up the weight curve in rats treated after burns by flame
with saline solution and modified neuroplegic mixture M2 (Hydergine+ San-
dosten — Calcium + Panthesine), significant differences were repeatedly deter-
mined. After treatment with neuroplegic mixture M2 a significantly highear
weight increase occured. In the period of elimination of necrosis, rats treated
with saline solution had to invest 277 kcal for 1 g of weight increase, whereas
rats treated with M2 mixture invested in the same period only 75,9 kcal.
Diuresis in neuroplegics treaied rats was significantly higher than in rats
treated with saline solution.

The modified neuroplegic mixture M2 protects a number of basic processes
(improvement of microcirculation, decrease of energy losses by evaporation,
perhaps also stabilisation of lysosomes), after burns.
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RESUME

La valeur calorique de la prise en poids chez les briilés. L’évaluation de la
mixture M 2 dans la thérapie des briiles

R. Doledek

En évaluant la courbe du poids des rats traités en suite des briillures par la flamme
soit par la solution physiologique soit par la mixture neuroplégique modifiée M 2
(Hydergine plus Sandosténe-calcium plus Panthésine} on a constaté couramment des
différences importantes. Au cours de la thérapie a 1’aide de la mixture neuroplégique
M2 la prise en poids était bien plus élevée en relation avec celle par la solution
physiologique. Dans la période de la libération des nécroses les rats traités par la
solution physiologique étaient obligés d’utiliser 277 des Calories pour un seul gramme
de poids total, tandis que les rats traités par M2 mixture dans la méme période
n'avaient besoin que de 75,9 Calories. La diurése chez les rats dans la neuroplégie
était significamment élévée contre ceux traités par la solution physiologique.

La mixture neuroplégique M 2 en suite des briilures joue un rdle protectif dans
tout un tas des proces basals (I’ammélioration de la microcirculation, ’abaissement des
pertes d'énergie par I’évaporation, peut-étre méme dans la stabilization des lysosomes].

ZUSAMMENFASSUNG

Kalorischer Wert der Gewichtszunahme bei Verbrannten. Bedeutung des M 2
Gemisches in der Therapie

R. Doledek

Bei der Verfolgung der Gewichtszunahme von Ratten, die nach Verbrennung mit
physiologischer Kochsalzldsung und modifiziertem neuroplegischen Gemisch M2 (Hy-
dergin+ Sandosten — Calcium + Panthesin) behandelt wurden, sind wiederholt signifi-
kante Unterschiede festgestellt worden. Unter Behandlung mit dem neuroplegischen
Gemisch M 2 trat eine signifikant hthere Gewichtszunahme vor. In der Zeitperiode der

Nekrosenlosldsung mussten die mit physiologischer Losung behandelten Ratten 277
Kcal auf 1 Gram Gewichtszunahme investieren, wogegen die mit dem M2 Gemisch

behandelten Ratten in derselben Zeitperiode lediglich 75,9 Kcal verbraucht haben. Bei
den neuroplegierten Ratten war die Diurese signifikant hoher als bei den mit physio-
logischer Losung behandelten Ratten.

Nach Verbrennung greift das modifizierte neuroplegische Gemisch M2 in eine
Reihe von elementaren Prozessen (Verbesserung der Mikrozirkulation, Verminderung
der Verdampfungsenergieverluste, moglich auch die Stabilisierung von Lysosomen)

protektiv ein.
RESUMEN

Valor calérico del aumento de peso en los quemados. Importancia de la mixtura
M 2 en el tratamiento

R. Doledek

Al seguir la gréafica del peso de las rats tratadas después de la quemadura de
llama con la solucién fisiolégica y con la neuroplégica mixtura M 2 modificada (Hyder-
gin + Sandosten — Calcium + Panthesin]) se comprobaron repetidamente diferencias
significantes. Después del tratamiento con la neuroplégica mixtura M2 llegaba al
aumento de peso significamente superior. En el tiempo de la liberacion de las necrosis
las ratas tratadas con la solucién {ysiolégica tenian que invertir 277 Kcal para 1 gramo
del aumento de peso, en tanto que las ratas tratadas con la mixtura M2 en el mismo
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tiempo solamente 75,9 Kcal. La diuresis en las ratas tratadas con la mixtura neuro-
plégica era significantemente mayor que la en las ratas tratadas con la solucién fisio-
légica.

La neuroplégica mixtura M 2 modificada interviene protectoramente después de la
quemadura en la serie de los procedimientos fundamentales (mejoria de la micro-
circulacion, disminucién de las pérdidas de la energia por evaporacién, quzds también
la estabilizacién de los lisosomas).
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SKIN PLASTY IN THE SURGICAL TREATMENT OF
CONGENITAL ELEPHANTIASIS IN CHILDREN COMBINED
WITH CONGENITAL CONSTRICTION IN THE
EXTREMITIES

N.I. BUTIKOVA, V. S. PROKOPOVICH

Congenital constriction in limbs is usually combined with other malfor-
mations, such as syndactyly, equinovarus, lack or insufficient development
of the distal segments of arms and legs, varus deformities of the upper limbs,
and sometimes also with malformations in other parts of the body. Apart from
this, constrictions in extremities usually occur multiple and are combined
with a more or less gross thickening of soft tissues in the distal parts of
the limb

In the more conspicuous types of congenital elephantiasis, surgical treat-
ment is indicated, but its methods are as yet little elaborated. The surgical
procedures used show considerable variety, and the recommendations of
authors are based on but single observations (treatment of foot elephantiasis
combined with constriction in the leg). The authors of this report did not
find any communication about the surgical treatment of upper-extremity ele-
phantiasis combined with congenital constriction.

As far as surgical procedures are concerned, Dykhno, Wallace, Patterson,
Stoytscheff and Barsky et al. are satisfied with resecting the constriction
in the leg counting upon elephantiasis of the foot to disappear by iiself after
removal of the strangulating obstacle in the limb. The above authors remove
the constriction in two stages, because resection of it in one session seems
risky to them. Tshaklin recommends excision of the fibrotic tissue in the foot,
but he does notl point to the necessity of any surgical intervention on the
constriction. A number of authors remove both elephantiasis of the foot and
constriction in the leg. Thus Haberer first excises a wedge of soft tissue from
the foot and, three months later, he carries out a circular excision of the con-
striction in the leg. Pasenko removes the constriction in the leg and, at the
same operation, excises a wedge of soft tissue from the dorsum of the foot.
Ulitsky, on the other hand, first removes the constriction in the leg and after
eight to ten days carries out the same operation on the foot as Pasenko.
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Since 1954, the authors of this report have observed 95 children between
the age of one month and 16 years in which, among other malformations,
there was a total of 312 congenital constrictions in the extremities. In 71 of
these (49 children) the constriction was accompanied by a various degree of
thickening in the skin and subcutaneous tissue of the distal parts of the
affected limb. In 52 cases, the constriction was situated on the fingers, in
seven cases on the toes, in eleven on the leg, and only in one case on the
thigh.

Fourteen children were operated on for congenital elephantiasis combined
with constriction; three of them were babies, another three aged one to three
years, six children were three to seven years old and two were older than
seven. In all these patients, a total of 19 different segments of extremities
were affected by constriction combined with elephantiasis. In 13 cases, these
were the fingers, in two cases the toes and in four cases constriction in the
leg was combined with elephantiasis of the foot. In two of these children,
constriction had been removed first at an early age. Long observation of these
children showed that this did not cure elephantiasis of the foot. In both cases
the thickening of soft tissues on the dorsum of the foot grew proportionately
with the growth of the entire limb. Both children had to be operated on for
a second time; resection of the thickened tissues in the foot followed by
simple suture, was carried out. This was done eight years in the one and ten
years in the other case after excision of the constriction.

The cosmetic results of operations leave much to be desired. It is under-
standable that excision of the affected tissues cannot be radical enough, if
the defect is to be closed by simple suture. Wide excision invariably leads
to tension in the wound edges which is fraught with the threat of necrosis.
In the surgical treatment of congenital constriction combined with elephantia-
sis, therefore, the authors resorted to skin plasty which was carried out in
12 patients with a total of 17 limbs affected by elephartiasis combined with
congenital constriction. The technique and character of the surgical treat-
ment were modified according to localization of the affection.

In two other patients with elephantiasis of the foot combined with con-
striction in the leg, the latter was removed by circular excision and the
defect closed by a Z-plasty according to Limberg in the first stage. This
improved conditions in the distal parts of the limb, particularly the thicken-
ing of soft tissues which became less infiltrated. However, elephantiasis
did not disappear. Six months later, radical surgical treatment of elephan-
tiasis was carried out; wide excision of skin and subcutaneous tissue down
to the fascia on the dorsal aspect of the foot and re-implantation of the
skin after removal of the hypertrophic subcutaneous layer. After that, the
surplus skin became pendent around the circumference of the transplant

and this cosmetic shortcoming had to be repaired by an additional Z-plasty.

As an illustration of the above surgical treatment of elephantiasis of the
foot combined with constriction in the leg, a case history is given below:




Patient N. T. [case paper No 377), a girl aged three, was admitted to the
Institute on 25 Oct., 1962. She was suffering from a deep circular constriction
in the lower third of the left leg combined with elephantiasis of the foot
which was particularly gross on the dorsum. The dorsum-sole circumference
of the foot was 9 cm larger than that of the right foot. The skin on the dorsum
was dry, rough and craked in many places. The toes were hidden under
the overhanging surplus dorsal skin (fig. 1a).

Fig. 1la) Deep congenital constriction in left leg combined with gross elephantiasis

of foot in child N. T., aged 3. — b) Photograph of same patient’s leg 7 months after

circular excision of constriction and Z-plasty of skin. The constriction has been
removed but elephantiasis of the foot persists

The patient was operated on under general anaesthesia on 3 Jan., 1964.
The constriction in the left leg was excised by two parallel and circular inci-
sions penetrating through the entire soft tissue right down to the bones. The
resulting wound was sutured plastically employing five symmetrical opposing
triangles formed by additional skin incisions at 60° angles, each 2 cm in
length. Soon after removal of the congenital constriction, the existing thicken-
ing of soft tissues in the left foot decreased slightly and the tissues of the
dorsum became soft and flabby. The circumference of the left foot grew smal-
ler by 3.5 cm. However, elephantiasis later became stabilized (fig. 1b). On
12 Aug., 1963, radical excision of tissues on the dorsum of the foot and re-
-implantation of the excised skin, was carried out. The graft took completely.

Histological examination of the excised tissues showed that the skin on
the dorsum of the foot was grossly thickened to the detriment of the cor-
nified layer. The subcutaneous tissue consisted mainly of fibrous connective
tissue with elements of smooth muscle fibres and innumerable blood vessels
whose walls were grossly thickened [Yaroshevskaia).
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After this radical operation of elephantiasis, the shape of the foot
improved considerably; the toes became uncovered, but the deformation of the
foot due to the overhanging of surplus skin around the edges of the trans-
plant, remained unchanged (fig. 1c). On 13 Oct., 1963, the surplus skin was
removed by a Z-plasty using asymmetrical opposing triangular flaps formed
by incisions, each 1 cm in length, whereby the inner incisions were made
along the scar and the side incisions at angles of 30 to 90° to it. The incisions

Fig. 1c) Photograph of same patient’s leg after radical excision of elephantiasis on
dorsum of foot and re-implanation of excised skin. — d) Photograph of same patient’s
leg 3 years after operation

in the graft were made at right angles, because this was the less mobile
tissue. Those at sharp angles ran through thz skin surrounding the graft.

On check-up of the patient three years after the last operation, it was
found that the re-implanted skin did not differ in colour from that of the
surrounding tissue, lay at the same level with the latter and could be shifted
over the underlying tissue. The dorsum-sole circumference was the same
in both feet. The patient wore normal foot-wear. This was a good result both
from a functional and cosmetic point of view (fig. 1d).

Congenital elephantiasis of fingers or toes is repaired together with
removal of the constriction in one session. Dividing the surgical procedure
into excision of the constriction and removal of the thickened tissue in the
digit, seems inexpedient because the constriction is usally excised only to
half of the circumference of the digit and, as a rule, together with the
dorsal skin, where the soft tissue always shows a greater surplus which,
in addition, is more irregularly distributed than on the volar or plantar aspect.
After excision of the constriction in the digit, a symmterical figure of op-
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posing triangular flaps (according to Limberg} is formed. Then the distal
side incision is extended and two triangular pieces of skin at right angles
10 each other are excised, which permits removal of surplus tissue in the
distal part of the digit at the same time. After this, the triangular flaps are
exchanged and the wound edges approximated and sutured. A diagram of this
operation (carried out in one session} is shown in fig. 2.

In some cases of congenital elephantiasis, the strangulating constriction
and the thickening of soft tissues are evenly developed all round the finger.
Then excision of the constriction and the surplus tissue carried out only
on the dorsal aspect of the finger does not suffice. In such cases, the
constriction and elephantiasis on the volar aspect are repaired in a second
stage, one or two months after the first operation. If several constrictions
are present in one finger, the proximal is removed first together with excision
of the surplus tissue and, in a second stage, the distal constrictions are
excised together with the remaining surplus tissue.

As illustration of the results achieved after repair of congenital elephan-
tiasis combined with congenital constriction in fingers by the method
described above, a case history is given below:

Patient P. 1. {case paper No 163), a boy aged five months, was admitted
to the Institute on 10 June, 1967, with ectrosyndactyly of both hands and
congenital constriction in the ring and little fingers of the right hand com-
bined with gross elephantiasis in their distal parts. The malformation was
detected immediately after birth. On each the ring and little finger of the
right hand, there were two deep circular constrictions situated on the pro-
ximal and distal phalanges. The dorsal aspect of the fingers between these
two strangulating grooves showed gross thickening of soft tissues, particularly
the ring finger. The thickening was so enormous that it covered both the ring
and little fingers. The circumference of the ring finger at the level of the
thickening was 6 cm, i.e. exceeded more than twice that of normal fingers.
The skin of this part was ihickened and infiltrated and showed several
transverse folds (fig. 3a).

Fig. 2. Diagram of incisions in removal of constriction in finger and excision of

surplus soft tissue. — A) Diagram of incisions: triangular areas, a-k-o and M-N-K,

and sections in region of constriction to be excised (hatched areas). — B) Approxima-

tion of wound edges after excision of surplus tissue. — C) Final result after exchange
of opposing triangular flaps in region of constriction
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Fig. 3a) Congenital ectrosyndactyly of right hand and constrictions in ring and little
fingers combined with gross elephantiasis in child P. 1., aged 5 months. — b) Photo-
graph of condition after surgical treatment

The patient was operated on under general anaesthesia on 14 June, 1967.
The proximal constriction in the ring finger was excised by two half-circular
incisions on the dorsal aspect of the finger, 7 mm apart from each other.
Additional side incisions were then made, running at 60° angles from the ends
of the half-circular incisions. The distal of those side incisions was length-
ened, two triangular flaps formed and the surplus soft tissue excised. After
exchange of the triangular flaps, suture of the wound was carried out.
At the same operation, the proximal constriction in the little finger was also
removed. On 7 Oct., 1967, the distal constrictions and the remaining surplus
tissue on the dorsal aspect of both ring and little fingers of the right hand,
were excised. The result achieved was satisfactory; the fingers showed
their contours and became capabale of gripping (fig. 3b).

After operations on fingers, no complications were ever observed. In one
of the two patients operated on for elephantiasis of the foot, a minute and
limited area of re-implanted skin became necrotic. In order to prevent scar-
ring, the authors did not wait for closing of the thus created defect by spont-
aneous second intention healing, but carried out an additional plasty using
a split-skin graft 2 X 2 ¢m in size.

In all 12 patients operated on with the employment of a skin plasty,
the immediate results achieved were satisfactory. The patients were checked
up one to five years after operation. The condition of the operated on parts
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remained stable, the reimplanted skin had grown larger parallel with the
growth of the extremity and the mobile subcutaneous layer under the trans-
plant did not show any thickening.

CONCLUSIONS

1. Thickening of an extremity distal to a congenital constriction should be
qualified as a type of congenital elephantiasis, because it is stable by nature
and does not disappear after removal of the strangulating constriction.

2. In elephantiasis of fingers and toes combined with congenital con-
strictions, surgical treatment in one single session proved expedient. It con-
sists in removal of the constriction on the dorsal aspect of the finger
combined with a Z-plasty of skin and in excision of surplus skin and sub-
cutaneous tissue on the dorsal aspect of the finger in the shape of twn
triangular pieces at right angles to each other. In circular elephantiasis
which it met with rarely in fingers, the surgical procedure described above
is first carried out on the dorsal aspect and, in a second stage, on the volar
aspect of the finger.

3. In elephantiasis of the dorsum of the foot combined with congenital
constriction in the leg, better results are achieved from radical surgery
consisting in circular excision of the constriction combined with a Z-plasty
and complete excision of the thickened skin and subcutaneous tissue on the
dorsum of the foot and subsequent re-implantation of the excised skin.
The constriction in the leg and elephantiasis of the foot may be surgically
treated with success within a period of a few months.

SUMMARY

The authors report on 95 children of an age between one month and
16 years, suffering, among other malformations, from a total of 312 congenital
constrictions in the extremities. In 71 of these constrictions {49 children],
the skin and subcutaneous tissue of the distal parts of the extremity were
thickened, which the authors qualify as a sign of congenital elephantiasis.

Fourteen children were subjected to surgical treatment and in these
a total of 19 constrictions combined with gross elephantiasis, were removed.
In 13 cases, these malformations were found on the fingers of the hand,
in two on the toes of the foot and in four, there was elephantiasis of the
foot in the presence of a constriction in the leg.

The treatment consisted in removal of the constriction and the surplus
of skin and subcutaneous tissue. On fingers, the surgical treatment was
usually carried out in one session and combined with local skin plasty.
In elephantiasis of the foot, removal of the constriction together with
a Z-plasty was carried out first and, in a second stage, the skin and sub-
cutaneous tissue was excised radically down to the fascia and the excised
skin re-implanted. The method described above gave good results which were
checked up and proved stable up to five years after operation.
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RESUME

La plastie cutanée au cours du traitement chirurgical de l’eléphantiasis
de l'origine d’une strangulation innée du membre en question

N. I Butikova, V.S. Prokopovitch

Les auteurs ont soumis a la contrdle 95 des enfants a I'age d’un mois jusqu’a
seize ans qui, & part d’autres défauts innée, souffraient en somme de 312 des stran-
gulations innges des membres. Chez 71 de ces strangulations se trouvant chez 49 des
enfants dans des parties variées des membres, la peau et le tissu conjonctif en question
était plus épais distallement. Les auteurs supposent que c'est le signe de 1'eléphantia-
sis inné.

14 de ces enfants ont été soumis a l'intervention chirurgicale, et 19 des stran-
gulations combinées a la forme d’eléphantiasis inné. Dans 13 des cas il y avait en
plus des défauts innés des doigts des mains, dans deux cas des doigts des pieds et
dans quatre des cas il y avait de méme un eléphantiasis plantair en suite de la
strangulation innée de la jambe.

Le traitement consistait en excision du tissu en strangulation accompagnée de
I’excision de la peau superflue de méme que du tissu sous-cutané infiltré. L’interven-
tion chirurgicale sur les doigts était faite en méme temps que la plastie de la peau.
Chez l’eléphantiasis plantair on a fait d’abord une Z plastie pour enlever la stran-
gulation. Quand a la résection radicale de la peau et du tissu sous-cutaneux jusqu'a
la fascie, suivi de réimplantation de la peau respective les auteurs conseillent de
Pentreprendre en délai. L'intervention décrite donnaient de bonnes résultats, lesgucls
restaient stabils méme aprés la période de cing ans.

ZUSAMMENFASSUNG

Hautplastik bei chirurgischer Behandlung der angeborenen, auf Grund
kongenitaler Gliedmassenstrangulation entstandener Elephantiasis

N.I. Butikowa, V. S. Prokopowitsch

Es wurden Beobachtungen an 95 Kindern im Alter von 1 Monat bis zu 16 Jahren
vorgenommen, die ausser anderer Entwicklungsfehler insgesamt 312 angeborene Stran-
gulationen an den Gliedmassen aufwiesen. In 71 Fallen dieser Strangulationen, die
bei 49 Kindern in verschiedenen Partien der Gliedmassen festgestellt wurden, zeigten
die Haut und das subkutane Gewebe distale Verdickungen. Die Autoren halten dieses
Symptom fiir eine Auswirkung der kongenitalen Elephantiasis.

Der chirurgischen Behandlung wurden 14 Kinder unterzogen und es wurden 19
Strangulationen entfernt, die mit der manifesten Form der Flephantiasis kombiniert
waren. In 13 Fallen wurden ausserdem Entwicklungsfehler an den Fingern, in 2 Fallen
an den Zehen, und in 4 Féllen Elephantiasis der Fusssohle mit angeborener Strangu-
lation des Unterschenkels festgestellt.

Die Therapie bestand aus der Entfernung des strangulierenden Gewebes und Re-
sektion der iiberflussigen Haut mit infiltriertem subkutanem Gewebe. Der chirurgische
Eingriff an den Fingern erfolgte gewdhnlich gleichzeitig mit lokaler Hautplastik. Im
Falle der Fusssohlenelephantiasis wurde zundchst die Strangulation mittels Z-Plastik
entfernt und in der zweiten Periode empfehlen die Autoren radikale Resektion der
Haut gemeinsam mit dem subkutanen Gewebe bis zur Faszie mit anschliessender
Reimplantation der resezierten Haut. Die beschriebene Behandlungsmethode ergab gute
Ergebnisse, die nach fiinf Jahren stabil geblieben sind.
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RESUMEN

Plastica de piel en el tratamiento quirdrgico de la elefantiasis congénita
aparecida sobre la base de la estrangulacion congénita de las extremidades

N. I. Butikova, V. S. Prokopovich

Se realizaron observaciones con 95 nifios en la edad desde 1 mes hasta 16 anos
los que ademds de otros defectos de desarrollo habian tenido en total 312 estrangula-
ciones congénitas en las extremidades. En 71 de estas estrangulaciones que habian
comprobado en 49 nifios en varias parets de sus extremidades la piel y el ligamento
subcutdaneo fueron distantemente engordados. Los autores consideran este sintoma
como la manifestacién de la elefantiasis congénita.

Al tratamiento quirurgico se sometieron 14 nifios en los que habian eliminado
19 estrangulaciones combinadas con la forma evidente de la elefantiasis. En 13 casos
se comprobaron ademés de eso los defectos de desarrollc en los dedos de la mano,
en dos casos en los dedos de los pies y en cuatro casos la elefantiasis de la planta
del pie con la estrangulacién congénita de la canilla de la pierna.

El tratamiento consistié6 en la remocién del tejido de estrangular y en la reseccidn
de la piel excesiva junto con el tejido subcutdneo infiltrado. La intervencion quirir-
gica en los dedos se realiz6 de costumbre al mismo tiempo con la plastica de piel
local. En la elefantiasis de la planta se apart6 en primer lugar la estrangulacién por
medio de la Z-plastica y en segundo tiempo los autores recomendaban }a reseccion
radical de la piel junto con el tejido subcutdneo hasta la fascia y la reimplantacion
de la piel resecada. El modo descrito del tratamiento llevd buenos resultados, los que
quedaron estables después de cinco afios de la observacion.

REFERENCES

1. Butikova, N. I.. Removal of Amniotic ties. Annular Grooves or Bands, from

Constrictions by Plasty with Opposing
Triangular Flaps, Ortop. Travm. Pro-
tez., 1958, 3: 39.

. Ulitsky, G. I.: To the Problem of Treat-

ment in Congenital Constriction of Ex-
tremities, from the book: Problems of

the book: Principles and Practice of
Plastic Surgery, New York, 1964, 620—
715.

. Patterson, T.: Congenital Ring-constric-

tions, Brit.

1:1.

]. Plast. Surg., 1961, 14,

Reconstructive Surgery, Traumatology . Stoytscheff, K.: Schwere amniotische

and Orthopaedics, Sverdlovsk, 1957, Furche des Unterschenkels, Beitrage

6 : 85. zur Orthopddie und Traumatologie,
3. Tshaklin, V. D.: Intrauterine Amputa- 1963, 1/2 :49.

tion and Local Elephantiasis, from . Wallace, A.: Chronic Local Oedemas,

the book: Orthopaedics, Medgiz, 1957,
1:96—97.

. Barsky, A., Kahn, S., Simon, B.: An-

nular Constricting Bands of Extremi-

from the book: Transactions of the
International Society of Plastic Sur-
geons [Second Congress, London, 1959),
Edinburgh-London, 1960, 567.

N. 1. Butikova, ul. Smirnova 8/flat 3, Leningrad, USSR

108




ACTA CHIRURGIAE PLASTICAE — 12, 2, 1970

Central Institute of Traumatology and Orthopaedics
Director Corresponding Member of the AMS of the USSR, prof. M. Volkov
Ministry of Health USSR, Moscow (USSR)
Pathologic-anatomic Department
Chief Meritorious Scientist of the RSFSR prof. T. P. Vinohradov
Dagestan Medical Institute
Rector Doctor of Medical Sciences M. M. Maksudov
Department of Hospital Surgery
Chief prof. M. T. Nagornyj

ON THE QUESTION OF REGENERATION OF ARTICULAR
CARTILAGE IN CASE OF DAMAGE OR IN ARTHROPLASTY

G. I. LAVRISHTSHEVA, . M.DITMAN

The question of reconstructing damaged articular cartilage or its forma-
tion after arthroplasty has not yet been solved. Extensive literature on
cartilage regeneration exists, but the results of the reports are contradictory.
According to the opinion of the majority of authors articular joint cartilage
possesses no distinct properties of regeneration {F. R. Bogdanov, 1937; A. A.

Nemilov, 1940; M. V. Mukhin, 1951; 1. A. Imershvili, 1958; P. F. Matcev, 1961;
A. 1. Strukov, 1967; a. o.). This opinion is supported by the fact that neither
in the numerous experiments nor in clinical practice, is the damaged cartilage
repaired as a rule ad integrum. Other authors — G. Arkhangelskiy (1868},
Gies (1883), Schanz (1931), Calandruccio and Gilmer (1962) — reported
on the possibility of repairing the integrity of hyaline cartilage. The last
of the mentioned authors carried out experiments in pups and achieved
regeneration of articular cartilage by filling a defect of 3 mm diameter with
hyaline cartilage in three out of 30 animals. The authors are of the opinion
that regeneration of cartilage is prevented by the rapid growth of granulation
tissue which does not differentiate in chondro- but rather in desmogenesis
direction. For chondrogenetic repair process, the effect of mucopolysaccharides
upon granulation tissue is essential; in three positive cases, when the defect
in cartilage had special edges, was such effect of mucopolysaccharides ex-
creted from the basic cartilage mass, possible. T. P. Vinogradova (1950, 1964,
1966) considers that the idea that cells of cartilage loose their ability
to multiply, must be verified again. She writes: “It would be a mistake to
believe that it is not possible to achieve regeneration of hyaline cartilage
with the help of the properties of cartilage tissue.”

For inducing the abilities of cartilage to regenerate certain conditions
dare required.




The practical importance of solving the given problem, incited us to look
for means of repairing damaged hyaline cartilage.

Intending to achieve optimal conditions for regeneration, we carried out
experiments using hyaluronic acid, hydrocortisone and homoplastic fascia.
The below reported data on the importance of the mentioned factors were
required for carrying out the experiments.

Hyaluronic acid, which is a component of amorphous mass in connective
tissue, is the basic mucopolysaccharide of synovial fluid causing its high
viscosity which is important for the function of articular cartilage. The
physiologic regeneration of articular cartilage is occuring continuously, the
surface layer of articular cartilage is occuring continuously, the surface layer
of articular cartillage is obviously continuously peeling, due to friction.
Abnormal decrease of joint fluid {when the joint starts to be “dry”) or change
of its properties (decrease of viscosity, namely in trauma) are unfavourable
factors for normal repair of cartilage. Thus normalisation of the conditions
of the function of articular cartilage is of the greatest importance for
physiologic and reparative regeneration, whereby the composition of the
synovial fluid, plays the most important part. Application of hyaluronic acid
decreases permeability of the joint wall, prevents exsudation into the damaged
joint and forms the required viscosity of joint fluid.

In order to decrease post-traumatic inflammation in joint injury, hydro-
cortisone has been widely applied by our and foreign authors (Z. S. Mironova,
1961, 1962; F. P. Bogdanov, 1962; A. A. KorZ, 1962; Salmon, 1957; Kappel and
Thompson, 1959 a. o0.). Hydrocortisone similarly as hyaluronic acid, decreases
exsudation and besides, inhibits fibrocytary reaction, prevents development
of banal connective tissue in the place where cartilage is damaged. The
positive effect of hydrocortisone was proved by A. E. Kutsherenko and G. I.
Lavrishtsheva (1965). The expedience of homoplastic fascia application in
regeneration of articular cartilage in arthroplasty is evident from experiments
by G. I. Lavrishtsheva and B. F. Morozov (1967). If the homoplastic fascia
is placed as padding between the areas of the damaged joint, it protects the
early surface, it does not induce inflammatory reaction of joint and aids
regeneration of cartilage tissue. Remembering the role of hyaluronic acid
in the process of regeneration and endeavouring to prolong its presence
in the joint, we saturated fascia with hyaluronic acid. These were the
theoretical data of the given experiments.

THE ACTUAL RESEARCH

Methods of experiment. 48 experiments were carried out in knee
joints of adult animals (6 dogs and 42 rabbits). In view of the fact that the
most important moment seems to be the renewal of the physiologic movements
in the operated joint, we did not disturb the joint; we removed the cartilage
only partly, maintaining cross suture. As model of the experiment we selected
a large defect of articular cartilage and the respective subchondral plate.
Spontaneous filling of such a defect by cartilage would be impossible. For this
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reason we tested a complex of measures which brought the conditions in the
joint near to physiologic conditions with the aim to clarify the possibilities
of repairing the functional structures of articular cartilage when the joint
is injured and also in arthroplasty.

Under local anaesthesia we opened the knee joint of the experimental
animal by external longitudinal section. On the joint surfaces of the femoral
bone condyles opposite patela, we cut by special perforator and demarker
a tissue cylinder: articular cartilage with the respective bone, 4 mm in dia-
meter and 3.6 mm in depth.

In the first series of experiments we washed the joint with a preparate
of hyaluronic acid, obtained from umbilical cords. We sutured the wound
in layers, with catgut. Just as in the subsequent series of experiments, we
applied plaster of Paris on the operated extremity. In this series of ex-
periments we carried out application of hyaluronic acid by punction of joint,
one and two days after operation.

In the second series of experiments, before suturing the wound, we
applied hydrocortisone into the joint. One and two days after the operation
we applied hydrocortisone in periarticular injection.

In the third basic series of experiments we placed intn the bed exised
by perforator, homoplastic fascia which had been immerged in a preparate
of hyaluronic acid for several days at temperature from 0°C do 4°C. We
quilted the fascia with thin catgut sutures and fixated it to the surrounding
soft tissues. After suturing the wound we applied hydrocortisone periarti-
cularly.

In the first experiments of the third series, we prepared hyaluronic acid
from umbilical cords, further on we applied a preparate of hyaluronic acid —
luronit.

After the operation the rabbits were given normal food rations and their
condition was good. The post-operational wound healed per primam. In this
period the animals already used the operated extremity. The method of
preparing the preparate: fixation in 12% formalin solution, placed in celoidin,
staining of sections by hematoxylin-eosin and according to van Gieson.

RESULTS

30 rabbits of the third (basic) series of experiments were killed in the
period between the 19th and 186th day after operation. In 2 animals the
defect was (not quite) filled with granulation tissue (28th day and 74th day])
and in 2 animals by firm fibrillar connective tissue (35th day and 44th day)
in 4 the regenerate composed with cells of rich chondroblastic tissue [in the
period from 19th to 31st day), in 2 the bed perforated in operation was filled
with fibrillar cartilage (28th and 112th day), in 2 it was filled by fibrillar
cartilage as well as in tissues of synovial membrane type (122nd and 180th
day), in 4 in the type of synovial membrane (from 35th do 145th day].
In 14 cases in the period from the 28th day to 186th day after the operation
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the formed defect was filled with hyaline cartilage, the articular cartilage
having its integrity completely repaired.

We shall state data on preparates studied in the third series fo experi-
ments. In the period from the 28th to the 77th day since the moment of the
operation, repair of integrity of the disturbed articular cartilage was observed
in five rabbits. Rabbit Nr. 89 was killed 56 days after operation. Macroscopic
examination: integrity of the articular cartilage was repaired, the previous
defect was filled by cartillage of normal appearance (fig. 1). Microscopically:
in the place of the previous defect hyaline cartilage formed rich in cartilage
cells compared to the previous one. Contures of subchondral bone plate in this
region are somewhat uneven (fig. 2).

In the period between 84th and 134th day, integrity of articular cartilage
was repaired in 6 rabbits.

Rabbit Nr. 90 was killed after 84 days. Microscopically: the previous wound
of articular cartilage was filled with hyalinic cartilage rich on small round
cells; its border may be determined according the missing cartilage cells in
a certain sector in the former cartilage and according to the small shrinkage
on the surface of the articular cartilage in the place where the old cartilage
passes into newly formed cartilage. Integrity of the subchondral bone plate
is repaired but it has a very small grove corresponding to the former wound
edge. Conclusion: repair of the integrity of articular cartilage after forming
the defect, occurs by newly formed hyalinic cartilage. The repaired tissue
approaches normal tissue in structure (fig. 3).

Rabbit Nr. 82 was killed after 116 days. Microscopically: integrity of
articular cartilage was repaired in its entire length, precise borders of the
previously formed defect could not be determined. The cartilage on level
of the former defect is of hyalinic structure. The place of the former defect
may be distinguished according to unevenness of the subchondral bone plate.
The cartilage in this place is rich on cells (fig. 4].

In the period of more than 4 and 2 — 6 months after operation {145 to
186 days]) the hyalinic cartilage was repaired in 3 rabbits.

Rabbit Nr. 53 was killed after 145 days. Microscopically: the former defect
of articular cartilage was filled with cartilage which in structure does not
differ from the previous one. The former borders of the wound can only be
distinguished with difficulty according to some irregularly distributed chon-
dromes and according to the presence of small papiliformic growth in the
upper layer of cartilage. Integrity of the subchondral bone plate is repaired,
only a negligible groove (fig. 5) is in this region.

Rabbit Nr. 56 was killed after 186 days. Microscopically: articular
cartilage is represented by mature hyaline cartilage. The place of the
former defect may be distinguished only by some unevenness of sudchondral
yone plate (fig. 6].
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In the first series of experiments 6 dogs and 6 rabbits were killed in the
period from 7 to 62 days after operation. Regeneration of bone cartilage
was not observed in this series.

In the second series of experiments there were 6 rabbits: 3 were killed
after 76 days, 3 after 91 days, after the operation had been performed. Com-
plete repair of the integrity of hyaline cartilage after forming the defect
was not achieved but in 2 cases partial filling of the defect by chondroblast
tissue occured after 76 days.

CONCLUSION

We see from the experiments that in 14 cases of the third series of
experiments, the integrity of cartilage damaged in the operation was not only
repaired but also its structures, the structures of femoral bone condyles were
repaired; the formed bone-cartilage defect was filled by regenerate of the
organic structure. Repair of the integrity of articular cartilage, when there
exists considerable damage of cartilage in 14 out of 30 rabbits, only in the
third series of experiments proves that formation of cartilage cover on the
joint spaces of bones in arthroplasty is only possible if a certain complex
of conditions is introduced which aim at establishment of favourable con-
ditions for regeneration of articular cartilage. Application of preparate of
hyaluronic acid in experiments, the supply of which had been achieved by
saturating homoplastic fascia, afforded granulation tissue normally filling
any wound the possibility, to differentiate in chondrogenesis direction. The
existence of facial padding which saves the regenerate between joint spaces
and the integrity of normal anatomic relations and functions in the operated
joint were also favourable factors and were the conditions for organising
its structure. In cases when the normal anatomic relations were not com-
pletely repaired during operation (for ex. patela was dislocated by pull of
suture after suturing capsula} repair of the integrity of articular cartilage
not only did not occur, but also the original cartilage underwent changes.
How far repair of cartilage integrity was carried out in experiments of the
third series, when the entire complex was applied (hyaluronic acid, fascia,
hydrocortisone) and how far repair of integrity was missing in experiments
of first and second series (18 observations) discloses that application of the
named factors helped regeneration of cartilage and serves therefore quite
the purpose. One month after operation, we still find in the joint a small
fascial padding placed over the wound in cartilage. Its favourable role de-
pends evidently in protecting the young tissue which fills the wound. Several
early observations were not carried out by us as this question requires
specification. Analogue with these experiments, where in the place of the
strong fascial padding, meniscus formed (see experiments in article by G. L
Lavrishtsheva and B. F. Morozov) we may say that the task of grafled fascia
in such condition saids formation of organic structures; fascia alone under-
goes resorption. In clinical practice, special apparature is necessary in arthro-
plasty in order to repair movements completely (for ex. A. [. Seppo].




RESULTS

1. Repair of cartilage cover on joint spaces of bones in damage of articular
cartilage in arthroplasty is completely possible, but essential conditions are
required, which support normalisation of the function of the operated joint.

2. Introduction of fascial padding into the cavity of the damaged joint
or artificially formed defect in the joint, application of hyaluronic acid into
its cavity and periarticular application hydrocortisone, in maintenance of
normal movements in joints, support regeneration of articular cartilage.

3. New formation of articular cartilage occurs as proliferation from
undifferentiated cellular elements of tissues of bone marrow splits of the
adjacent bone and the resuli is granulation tissue which fills the wound;
if hyaluronic acid is present in the joint cavity, the granulation tissue dif-
ferentiates into chondroblast tissue forming the hyaline cartilage, which
gradually takes on the structure of normal articular cartilage.

4. Data on conditions essential for regeneration of articular cartilage
obtained in the experiment, may be applied in clinical practice in arthro-
plasty.

5. 1t is essential in arthroplasty, to remember especially the importance
of early and correct function of the operated joint and for this reason it
would be opportune in a number of cases to use special apparature which
secures physiologic movements in the operated joints. This question has been
studied only little and requires separate research.

SUMMARY

In experiments in 42 rabbits and 6 dogs, the authors demonstrated the
possibility of regenerating articular cartilage essentially adhering to the
normal joint function and in presence of favourable conditions for renewal
of their cartilage.

This entails:

1. Application of hyaluronic acid in joint cavity, which is the basic muco-
polysaccharide of synovial fluid, decreasing the permeability of vessel wall,
preventing exsudation into damaged joint, forming the necessary viscosity
of sinovial fluid.

2. Periarticular application of hydrocortisone, which inhibits fibrocytary
reaction, preventing development of banal connective tissue, diminishes ex-
sudation.

3. Homologue fascia, placed over the formed defect of articular cartilage,
protects the early surface of cartilage, does not induce inflammalory proces-
ses and thus simultaneously supports its regeneration.

Considering the role of hyaluronic acid in the process of regeneration
and endeavouring to prolong the period of its stay in the joint, the authors
saturated preserved homologue fascia with preparate of hyaluronic acid.

In 14 rabbits out of 30, the disturbed hyalinic cartilage and the respective
subchondral bone plate were restituted completely.

Positive result was only obtained in conditions of early renewal of the
function of the operated joint. If there was even a short interruption of the
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function (for ex. luxation of patela)} not only did repair of articular cartilage
not occur, but the already previously existing articular cartilage surrounding
the formed defect, degenerated.

The authors pay special attention to the imperative maintenance of the
function of the operated joint, even in the early stage after the operation.

Besides the suggested complex (saturation of fascia with hyaluronic acid
and periarticular application of hydrocortison) supporting damaged hyaline
cartilage in the experiment, there are special instruments required in clinical
practice, which secure normat function of operated joint.

RESUME

Contribution a la question de la régénération du cartilage au cours de son
endommagement et I’arthroplastie respective

G.I. Lavricheva, . M. Ditman

Au cours des expériments sur 42 lapins et 6 chiens les auteurs ont montré la pos-
sibilité de la régénération du cartilage articulaire endommagé tout en conservant la
fonction normale de l'articulation respective, de méme que la présence des conditions
favorables pour la régénération de son cartilage.

Pour ce but il faut:

lerement: appliquer l'acide hyaluronique dans la cavité articulaire. Cet acide pré-
sente le mucopolysaccharide fondamental du liquide synovial dont la fonction est
de minimaliser la perméabilité de la parci vasculaire, ce qui empéche l’exsudation
dans le joint endommagé tout en formant la viscosité respective du liquide synovial.

2émement: ’application périarticulaire d’hydrocortisone — celle-ci, en empéchat la
réaction des fibrocytes, empéche de méme le développement du tissu conjonctif banal
et minimalise de méme 1'exsudation.

3emement: la mise-en place au-dessus du défaut du cartilage respectif articulaire
de la fascie homologue qui protége la surface endommagée du cartilage, empéche
la marche des processus inflammatoires et ainsi de méme temps soutient la régéné-
ration du cartilage en question.

En se rendant compte du role de l'acide hyaluronique dans le processus régéné-
ratif et faisant le mieux pour prolonger la période de sa présence dans la cavité
articulaire, les auteurs faisaient rassasier la fascie homologue conservé par lacide
hyaluronique.

Chez 14 des lapins de la somme de trente le cartilage hyaloide endommagé et la
lamelle osseuze sous-jacente se restituérent entiérement.

Le résultat positif a été gagné seulement sous la condition du renouvellement
précoce de la fonction du joint opéré. Si la fonction elle-méme était endommagée
minimalement (p. ex. la luxation de la rotule), la régénération du cartilage articulaire
ne fonctionait pas, au contraire, le cartilage respectif entourant le défaut se mit
& dégénérer.

Ainsi les auteurs tient compte de la fonction strictement conservée du joint opéré,
méme dans la période précoce suivant l'opération.

A part de la thérapie citée (fascie rassassiée par I’acide hyaluronique, 1'application
périarticulaire d’hydrocortiscne) qui, dans I’expériment, soutient le cartilage hyaloide
endommagé, on ne peut pas se passer, dans la clinique, des appareils assurant la
fonction normale du joint opéré.
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ZUSAMMENFASSUNG

Zur Frage der Regeneration des Gelenkknorpels bei seiner Schadigung
und Arthroplastik

G. I. Lavrischtschewa, J. M. Ditman

Im Versuch an 42 Kaninchen und 6 Hunden zeigten die Autoren die Moglichkeit
der Regeneration des geschddigten Gelenkknorpels unter unbedingter Erhaltung der
normalen Gelenkfunktion und beim Vorhandensein giinstiger Bedingungen fur die Neu
hildung seines Knorpels.

Zu diesen Bedingungen gehoren:

1. Intraartikuldre Applikation der Hyaluronsaure, des elementaren Polysaccha-
rides der Synovia, das die Permeabilitat der Geidsswand verringert, Exsudation in das
geschadigte Gelenk hemmt und die notige Viskositat der Synovia erzeugt.

2. Periartikulare Applikation von Hydrocortison, welches die fibrozytare Reaktion
hemmt, die Entwicklung des banalen Bindegewebes unterbindet und die Exsudation
velrringert.

3. Homologe Faszie, angebracht oberhalb des gebildeten Defektes des Gelenk-
knorpels, schiitzt die Frahoberflache des Knorpels, ruft keine Entziindungsprozesse
hervor und unterstiitzt damit seine Regeneration.

In Anbetracht der Aufgabe der Hyaluronsdure im Regenerationsprozess und in der
Bemuhung die Dauer ihres Verbleibens im Gelenk zu verlangern, sattigten die Autoren
die konservierte homologe Faszie mit einem Hyaluronsaurepraparat.

Bei 14 von 30 Kaninchen haben sich der hyaline Knorpel und die entsprechende
subchondrale Knochenscheibe vollig restituiert.

Positive Ergebnisse wurden lediglich unter den Bedingungen der {riihzeitigen Funk-
tionsrestitution des operierten Gelenks gewonnen. Wenn die Schédigung sogar auch
nur gering war (z. B. Verrenkung der Kniescheibe), dann ist es zu keiner Reparation
des Gelenkknorpels gekommen und es degenerierte sogar auch der vorher bestehende,
den entstandenen Defekt umgebende Gelenkknorpel.

Besondere Aufmerksamkeit schenken die Autoren der notwendigen Funktions-
erhaltung des operierten Gelenks, sogar auch im frilhen Nachoperationsstadium.

Ausser des vorgeschlagenen Massnahmenkomplexes (Sattigung der Faszie mit
Hyaluronsaure und periartikuldre Applikation von Hydrocortison), der die Regenera-
tion des geschadigten hyalinen Knorpels im Versuch foérdert, sind in der Klinik Spezial-
praparate notig, die die normale Funktion des operierten Gelenks sicherstellen werden.

RESUMEN

A la cuestion de la regeneracion del cartilago de articulacion
en su damnificacion y artroplastica

G. L. Lavrischeva, J. M. Ditman

En el experimento con 42 conejos y 6 perros los autores mostraron la posibilidad
de la regeneracion del cartilago de articulacion damnificado en la conservacion in-
dispensable de la funcién normal de la articulacién y en la presencia de las condi-
ciones favorables para la renovacion de su cartilago.

A ellos pertenecen: 1. La aplicacién del &acido hialurénico en la cavidad de arti-
culacién, la que es el mucopolisacarido del liguido sinovial que disminuye la pet-
meabilidad de la pared del vaso, impide la exudacion en la articulaciébn damnificada,
crea la viscosidad necesaria del liguido sinovial.
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2. La aplicacion periarticular del hidrocortizén que suprime la reaccién fibrocitar,
impide el desarrollo del tejido de conexi6én banal, disminuye la exudacion.

3. La fascia homologa, colocada encima del defecto formado del cartilago de
articulacién protege la superficie de herida del cartilago, no ocasiona l!os procecsos
inflamatorios y de esta manera al mismo tiempo apoya su regeneracion. Tomando
en consideraciéon el papel del &cido hialurénico en el proceso de la regeneracion
y acuciando la prolongacién del periodo de su permanencia en la articulacién los
autores impregnaron la fascia conservada homologa con la preparacién del dcido hia-
lurénico.

En 14 conejos de 30 el cartilago hialino alterado y correspondiente disco huesoso
subcartilaginoso completamente restituyeron.

El resultado positivo se obtuvo solamente en las condiciones de la renovacion
temprana de la funcién de la articulacién operada. Si la alteraciéon de la funcién no
fue muy grande (por ejemplo la dislocaciéon de la rotulaj, pues no so6lo no habia
llegado a la reparacion del cartilago de articulacién, sino también el cartilago de
articulacidn existente ya antes, rodeando el defecto formado degener6.

Los autores prestan la atencién extraordinaria al hecho que es inevitable con-
servar la funcién de la articulaciéon operada, incluso en el estadio temprano después
de la operacion.

Ademés del complejo propuesto (la impregnacién de la faja por el acido hialu-
rénico y la aplicacién periarticular del hidrocortizén) sustentando los cartilagos hia-
linos damnificados en el experimento, en la clinica son necesarios los aparatos espe-
ciales para asegurar la funcién normal de la articulacién operada.
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Department of Plastic Surgery, University of J. E. Purkyné, Brno (Czechoslovakia}
Head Prof. V. Kubacek, M. D, CSc.

NEW METHOD OF RECONSTRUCTION OF URINARY
SPHINCTER IN EPISPADIAS
A preliminary report

V. KUBACEK

The plastic surgeon meets with urine incontinence most frequently in
cases of epispadias or in reconstruction of the urinary bladder in extrophia of
urinary bladder. Treatment of incontinence is probably in surgery one of the
most difficult problems of all. We meet in literature with quite a number of
various attempts to solve this problem, however in most cases they are un-
successful or they are only successful to a limited extent. Be it the narrowing

Fig. 1

of the neck of the urinary bladder or the fascial or corial suspension of the
separated urethra to rectus abdominis muscles, whereby fascia or corium is
wound closely around the neck of the urinary bladder or be they strips of
recti abdominis, which we wind in a similar manner around the urethra, the
result of these operations is always either unsuccessful, or only partial.

For this reason we considered a new method of solving the reconstruction
of the urinary sphincter, using musculus gracilis femoris as substitute for the
sphincter of the urinary bladder.

118




METHOD OF OPERATION

We mobilize the lower two thirds of musculus gracilis femoris, by cutting
its insertion tendon below the knee, leaving its origin at the pubic bone in situ,
only the lower two thirds of the muscle are mobilized. Nervous and vascular
supply remains intact (Fig. 1 and 2}. The muscle is then pulled into the actual
field of operation in the inguinal region, slipped under the separated urethra.

Fig. 2

The neck of the bladder {into which the catheter had been introduced} and
the muscle itself are fixed into the suture of recti abdominis by a few stitches.
(Fig. 3, 4, 5, 6.) The shifted musculus gracilis femoris must not be stretched
too much and must not be strangulated anywhere in its channel around
urethra, nor around the neck of the bladder. Its passive tension must not be
excessive as in such cases its nutrition would be disturbed and possibly partial
sequestration of muscle fibers could occur.

OPERATIONAL RESULTS

We operated by this method 10 of our patients with epispadias accom-
panied by urine incontinence. All patients are fully continent now and they
are able not to urinate for 6—8 hours. We also recorded the results on our
operated patients on a film which was displayed at the International Congress

of Plastic Surgeons in Brighton.
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DISCUSSION

In all the experiments in reconstructing the sphincter of the urinary blad-
der which were mentioned in the introduction so far, fascia corium or strips
of rectus abdominis narrowed considerably or almost strangulated urethra or
bladder, by circular winding. Moreover, bladder and urethra were pressed
ventrally and lifted by passive pull the abdominal muscles, so that the urine

Fig, 3

URETRA

Fig. 4

level in the bladder must reach the height of this bend and only then mic-
turition starts. Because it is practically a matter of transplanting tissues which
have been deprived of their nutrition (fascia, corium, muscle strips of rectus
abdominis) these methods are threatened by a high percentage of compli-
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cations and thus tend to necrosis and elimination, frustrating in this way the
result of the operation. Furthermore, all these kinds of material very often
stretch after a period of time and loose their strength and thus the ability to
substitute at least partially the function of the sphincter of the urinary bladder.

In the plastic surgery of the sphincter of the urinary bladder by means
of musculus gracilis femoris, all these disadvantages disappear. The muscle
maintains its vessel and nerve supply and thus also the conditions for activity,

on
b
=

Fig, !

its muscle fibers do not change fibrotically and the muscle mass remains
intact. We had opportunity to make in three cases sure of this in another later
performed surgical procedure. The mass of musculus gracilis, slid below the
urethra is comparatively large and already itself presses the separated urethra
perfectly against the pubic bone. In this manner, full continence in the af-
flicted patients was achieved. The period of rehabilitation i.e. the training of
use of the transplanted muscle, takes Y2 to 1 and 2 years and depends upon
age and intelligence of the patient. For this reason it is of advantage to carry
out the plastic surgery at the age of 6 years at the earliest, i.e. just before
starting school attendance when in the majority of cases cooperation on part
of the patient as well as his interest in the result of the operation can be

already assumed.
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CONCLUSION

Plastic surgery of the sphincter of the urinary bladder by means of mus-
culus gracilis has proved to be the best of all methods of reconstructing the
sphincter, so far. In respect of technique, the operation is not too complicated,
difficult is only the separation of the neck of the urinary bladder and the
urethra itself as care must be taken here to prevent tearing of the urethra
or possible penetration into rectum. Although we do not intend to maintain
apodictically — considering the experience gained so far — that treatment
of incontinence by means of musculus gracilis will aleviate final solution of
this difficult problem, we recommend it as a more hopeful and more practi-
cable way in solving urinary incontinence.

SUMMARY

The study reports on a new method of reconstruction of the sphincter
of the urinary bladder by means of musculus gracilis femoris. The operational
procedure is described and the methods of reconstruction of the sphincter of
the urinary bladder applied so far, are being discussed. Altogether 10 patients
were operated by the new method sucessfully. For this reason the recon-
struction of the sphincter of the urinary bladder at urinary inconsistence in
epispadias, is therefore recommended as the most successful method applied
at the Clinic of Plastic Surgery in Brno.

RESUME

Une nouvelle méthode de la réconstruction du constricteur de la vessie chez
les épispadias.

V.Kubéadek

Le travail nous informe de la nouvelle méthode de la réconstruction du constric-
teur de la vessie a l'aide du muscle droit interne. La méthodique opératoire vient d’etre
décrite et les méthodes jusqu’alors pratiquées de la réconstrucrtion du constricteur de
la vessie sont discutées.

10 malades ont été opérés par la nouvelle méthode, tous avec le succés complet.
C’est pourquoi cette récomnstruction du constricteur de la vessie au cours de l'incon-
tinence de V'urine chez les épispadias vient d’étre récommendée en tant que la méthode
la plus éfficace de nos jours de la clinique de la chirurgie plastique & Brno.

ZUSAMMENFASSUNG

Ein neues Verfahren fiir die Wiederherstellung des Harnblasensphinkters
bei Epispadien

V. Kubacek

Die Arbeit berichtet iiber ein neues Verfahren fiir die Wiederherstellung des
Harnblasensphinkters mittels des musculus gracilis femoris. Es wird die Operations-
methode beschrieben und die bisherigen Methoden der Wiederstellung des Harn-
blasensphinkters diskutiert. Mittels der neuen Methode wurden insgesamt 10 Kranke
operiert, und zwar mit vollem Erfolg. Es ist deshalb die Wiederherstellung des Harn-
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blasensphinkters im Falle von Harninkontinenz bei Epispadien als die bisher erfolg-
reichste Methode zu empfehlen, welche an der Klinik fiir plastische Chirurgie in Brno
benutzt wird.

RESUMEN

Nuevo método de la reconstruccion del constrictor de le vejiga urinaria
en las epispadias

V.Kubédcdek

En la obra se refiere un nuevo modo de la reconstrucci6én del constrictor de la
vejiga urinaria por medio de musculus gracilis femoris. Se describe el método de
operacién y se discuten en resumen los métodos de nuestros dias de la reconstruc-
cién del constrictir de la vejiga urinaria. Con el nuevo método fueron operados diez
pacientes en total es decir con lleno éxito. Por eso la reconstruccién del constrictor
de la vejiga urinaria en la incontinencia de la orina en las epispadias se recomienda
como hasta el presente el mas fructifero método, utilizado en la clinica de anaplastia

en Brno.
Prof. V. Kub4¢ek, M. D., Tabor 42 A, Brno, Czechoslovakia
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MECHANISM OF THE ORIGIN OF NOSE DEFORMATION
IN PATIENTS WITH INBORN CLEFT OF UPPER LIP

R. D. NOVOSELOV

Repair of nose deformations, accompanying inborn clefts of the upper
lip, is one of the most difficult parts of reconstructing face surgery.

The various reasons for the origin of nose deformations in patients with
inborn clefts of the upper lip are clarified in a number of reports (Burian:
I. V. Berdyuk; A. N. Gobskaya; V. S. Dimitriyeva; G. G. Kriklyas; A. A. Limberg;
Psaume; R. D. Novoselov and B. N. Davydov; G. I. Semenchenko a.o.}.

A lot is unclear however on the mechanisms of the formation of pre-
-operational nose deformations in inborn facial clefts and these mechanisms
have been insufficiently investigated.

Studies of pre-operational nose deformations in 107 patients with one-
-sided and 17 both-sided clefts of the upper lip and anatomic and craniometric
investigations in 3 dead bodies of infants and children of early age with
inborn facial clefts disclosed that in the mechanism of pre-operational nose
deformations there exists an entire complex of causes, of which according
to our opinion, of basic importance is the inborn insufficient development
of the upper jaw, forward protrusion of the premaxilla and the effect of the
mimical muscles of face.

The inborn insufficient development of the upper jaw in the region of
the edge of apertura piriformis and fossa canina and the alveolar pro-
tuberance on side of the cleft causes a widening of the apertura piriformis
and flattening of half of the face, this causing deformation of the cartilage
part of the nose — flattening and shifting of its nostril in outward direction
and a bit backwards (fig. 1a). The intensity and extent of these changes de-
pends upon the type of cleft. In separated clefts of the upper lip the occur
according to our data in 40% of the cases and they are conditional not to
dynamic but to static factors — by the relief of the facial bones in the given
area.

Prominence of premaxilla forwards in onesided clefts is accompanied
by a shift of spina nasi and the entire part of the upper jaw in region of the

Reported at the Allunion Congress of Stomatologists of the Ukrain
(Kiew 1968).
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edge of apertura piriformis and also of a large fragment of the alveolar
protrusion on the healthy side in forward direction and to the healthy side.
This leads to widening of apertura piriformis, deviation of the nasal partition
and to the shift of the nose as a whole to the healthy side (fig. 1b). Finally
the result is intensive flattening of the nostril on side of the cleft, the skin

Fig. 1. Insufficient development of face skeleton (a) and upper jaw (bj in dead body
of 1 and Y5 years old child with right-sided cleft of upper lip with penetrating cleflt
of palate

part of the nasal partition is shifted to the healthy side and its cartilago
septi nasi protrudes into the nasal cavity of the healthy side (fig. 2a).

In both-sided clefts the flattening of nostrils is symmetrical, it is induced
by both-sided insufficient development of the edges of apertura piriformis,
insufficient development and the reclining of the alveolar protrusion, by in-
tensive shift of premaxilla in forward direction (fig. 2b}. The shifting, induced
by the protrusion of the premaxilla in forward direction in one-sided clefts
as well as in both-sided clefts, depends to a great extent-according to A. N.
Gubskaya, Psaume and according to our data, upon the bone tissue, which
spreads in the zone of growth of the premaxilla, in response to excessive
and unbalanced pressure of the tongue. As proof for this may by mentioned
the fact that in significant shortening of the frenulum, the protrusion of
premaxilla is only negligible (fig. 2c) or not observed at all (there are
20 such cases with us].

The activity of the mimical facial muscles is one of the active factors
in the mechanism of the origin of preoperational nose deformations. Study
of the topography of mimical facial muscles in three dead bodies of children
with inborn clefts of the upper lip together with the cleft of the alveolar
protrusion and palate disclosed that the mimical muscles around the lip and
nose on side of the cleft are well developed and are in complicated correla-
tion (different that on the healthy side) to the relief and size of bones of
the facial skeleton and alar cartilage.

The interrupted labio-bucal-pharyngeal muscle ring in inborn cleft of upper
lip shifts a small fragment of the alveolar protrusion backwards and in-




Fig. 2. Prominence of premaxilla in pa-
tients with one-sided (a) and both-sided
total cleft of upper lip and palate (b).
Negligible prominence of premaxilla in
patient with both-sided total cleft of
upper lip and palate with significantly
shortened tongue dorsum (c)

creases the flattening of the facial half on side of the cleft, it conditions
the shift of the large fragment of the alveolar protrusion to the healthy
side. Under the effect of the pull of the muscles of the interrupted labio-
-bucal-pharyngeal muscle ring, the fragments of the alveolar protrusion di-
verge to the sides, the slot between them widens and the apertura piriformis
becomes wider (fig. 3a}.

Interruption of the muscle ring has the eiffect that the localisation and
course of muscles in the region of the nostril base on side of the cleft, differs
considerably from the healthy side. Thus the m. levator labii superioris and
the m. levator labii superioris alaeque nasi penetrate into the skin of the
upper lip, into the surface layer of the circular muscle of lip and — this
is especially important — into the surface part of the nostril base at a greater
length than on the healthy side.

Locality of m. orbicularis oris differs considerably. On the upper side
of the cleft, the most distinct muscle bundle of the internal deep layer of
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the circular muscle penetrates towards the base of the nostril and into it
penetrate as well as penetrating into the skin, the external lower areas
of the nasal cavity (fig. 4a — marked by an arrow). On the healthy side
the most distinct upper bundle of muscle fibers of the circular lip muscle
penetrates to the basis of the nose partition (fig. 4b — marked by arrow],
to the base of the nostril not a single cranially deposited bundles of muscle
fibres of this muscle penetrates.

Thus those muscles are active in the region of the base of the nostril
on side of the cleft when the muscles are shortened, which elevate the upper
iip and the nostril and also the circular muscle of the lip with all mimical
muscles reaching it. At present there exists on the healthy side no such
complex of active muscles. The nostril flattens under the effect of the muscle
pull on the side of the cleft, it shifts in outward direction and a bit
downward.

All this tends to prove that activity of the mimical facial muscles is the
main factor in the complex of deforming moments, inducing pre-operational
changes of the cartilage section of the nose.

The mechanism of post-operational deformations, forming in early and
later period after cheiloplasty was studied by us in 200 patients by means
of direct (according to the author’s method) and side teleroentgenography
of the scull and anthropometrical measurements in plaster of Paris models
of the jaw. The obtained data disclosed that the origin of post-operational
nasal deformations depends to a great extent how successfully dysfunction of
mimical muscles in the region around the lips was removed during operation.

If the edges of the cleft are blood stained and the nostril base is separat-
ed from the apertura piriformis and in the region of fossa canina, erroneous
locating of musclies is — under the existing methods — not removed. After
cheiloplasty the mimical muscles placed in the region of the nostril base
shift the nostrils again. This is especially significant in case of incomplete
sewing of the lip sphincter in the region of the bottom of the nasal cavity.

Fig. 3. Scheme of muscle forces, affecting the upper jaw in patients with one-sided
cleft of upper lip and penetrating cleft of palate before cheiloplasty (a) and after (b}
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The labio-bucal-pharyngeal muscle ring reconstructed into again uninterrupted
course after cheiloplasty bears favourable effect, bringing the fragments of
the alveolar protrusion closer and decreasing the width of the apertura
piriformis (fig. 3b). The cleft of the alveolar protrusion becomes entirely co-
vered within 12—2 years in average.

Simultaneously with the decrease of the width of the cleft of the alveolar
protrusion, as may be seen in direct teleroentgenograms made before and

Fig. 4. Insertion of the surface bundle of muscle fibers of the circular lip muscle in
the region of the nostril base on side of the cleft (a) and in the region of spina nasi
on the healthy side (b}

three weeks after cheiloplasty, also the width of the apertura piriformis (fig.
fa and 6b) decreases (though not as distinctly).

In one-sided clefts of the upper lip after cheiloplasty, the base of the
nose partition shifts simultaneously with premaxilla and with the central
line, this causing a decrease of the pre-operational shift of the nasal car-
tilage section to the healthy side. Yet the sooner cheiloplasty is carried out
the better the upper lip is reconstructed, the nearer to the central line is
spina nasi, the shift of the entire nose to the healthy side and flattening of
the nostril on side of the cleft is less distinct. Thus in patients with one-sided
clefts of the upper lip connected with perforated cleft of the palate amongst
patients operated within one year of age showed distinct deformations in
34,7%, slight ones in 65,3%, amongst patients operated after reaching the age
of one year, distinct deformations appeared in 61,1%, slight in 38,9%.
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CONCLUSIONS

1. Results of the carried out research disclosed that in the mechanism
of pre-operational nose deformations a complex of causes takes effect, in
which of basic importance are the inborn insufficient development of the
upper jaw, protrusion of premaxilla in forward direction and the effect of
mimical facial muscles.

Fig. 5. Covering of cleft of alveolar protrusion in patient R. a — before cheiloplasty
at the age of 6 months, b — 2 weeks after cheiloplasty, ¢ — after 3 months, d —
23 months after cheiloplasty

2. Dysfunction of the mimical muscles around the lip and the subsequent
incorrect effect of these muscles upon the cartilage part of the nose and the
skeleton of the face in clefts are the main factors in the complex of deform-
ing moments.

3. The origin of secondary post-operational deformations depends to a great
extent how successfully dysfunction of mimical muscles around the lip was
removed during cheiloplasty. In this connection it is of special importance
in the reconstruction of the integrity of the circular muscle of the lip, to
consider the direction and insertion of the upper muscle bundles of this
muscle, carefully separating these bundles in the region of the nostril base
and in the region of the nose partition base and finally carying suture by
means of synthetic fibres (capron, lavsan a.o.].




SUMMARY

Studies of preoperational (additional) deformations of nose in 107 patients
with one-sided, in 17 with both-sided clefts of upper lip and anatomic and
craniometric examinations of three dead infants bodies and bodies of children
of early age with inborn facial clefts disclosed that of basic importance in the
mechanism of nasal deformations in the inborn insufficient development
of the upper jaw, the premaxilla protruding in forward direction and the
effect of the mimical facial muscles. Dysfunction of mimical muscles around
the lip and subsequent permanent effect upon the cartilage part of nose
and skeleton of face are in clefts the main factors in the complex of de-
forming moments (the original scheme ol the effect of muscles is stated].

Study of postoperational nasal deformations in. 200 patients by means
of side and ventro-dorsal teleroentgenograph and anthropolcgic measurements
on plaster of Paris models disclosed that the origin of nose deformation
depends to a great extent on the successiul removal of mimial muscle dys-
function in the region around the lip, in cheiloplasty. Simultaneously with
this fact it is essential in reconstruction of the continuity of the circular lip
muscle to pay attention to the direction and insertion of its surface muscle
bundles, carefully separating them in the region of the nostril base and nasal
partition followed by suture with synthetic fibres (lavsan a.o.).

RESUME

Le méchanisme du développement des défauts du nez chez les malades atteints
de bec-de-liévre

R. D. Novoselov

Les études des défauts prae- et postopératoires du nez chez 107 des malades
alteints du bec-de-ligdvre unilatéral et des 17 des malades au bec-de-lievre bilatéral
de méme que les mésurements anatomiques et la craniométrie chez 3 des cadavres des
nouveau-nés et des petits enfants aux fentes de la face innées ont montré que le role
principale dans le méchanisme du développement des malformations du nez est pré-
senté par le développement insuffisant de la mandibule respective, par l'os interposé
prominant trop en avant de méme que par l’'influence des muscles mimiques de la
face. La dysfonction des muscles mimiques dans les environs de la lévre et sa suite —
leur influence & la longue sur la partie cartilagineuse du nez et sur la partie osseuse
de la face dans les becs-de-liévre respectifs — voici les principeaux agents dans le
complexe des moments de déformation. (Un schéma original de l'influence des muscles
est présenté.)

L’étude des déformations postopératoires chez 200 des malades a l'aide de la prise
au télérayons X latérale et antério-postérieure en combinaison avec les méasurements
anthropologiques sur les modéles en pldtre ont montré que le développement des
malformations du nez dépend de la possibilité d’enlever, au cours de la chéiloplastie,
ia dysfonction des muscles mimiques dans les environs de la lévre. En méme temps,
{l faut au cours de la réconstruction du muscle circulaire se rendre compte de la
direction et de l'origine de ses parties superficielles, les séparer dans la région
de la base des ailes et des narines en ajoutant la suture & lavsan et al. (fibres synt.).
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ZUSAMMENFASSUNG

Entwicklungsmechanismus der Nasendeformationen bei Kranken
mit angehorenen Oberlippenspalien

R. D. Novoselov

Das Studium der prdoperativen Nasendeformationen bei 107 Kranken mit ein-
seitigen und Dbei 17 Kranken mit beiderseitigen Oberlippenspalten sowie die anato-
mischen und kraniometrischen Untersuchungen an drei Leichnamen neugeborener
Kinder und Zartalterkinder mit angeborenen Gesichtsspalten haben gezeigt, dass die
grundlegende Bedeutung im Entwicklungsmechanismus der Nasendeformationen der
angeborenen mangelhaften Entwicklung des Oberkiefers, dem Hervortreten des Zwi-
schenkiefers und der Wirkung der mimischen Gesichtsmuskulatur zuzuschreiben ist.
Die Dysfunktion der mimischen Muskeln im Lippenbereich und die daraus folgende

standige Wirkung derselben auf den Knorpelteil der Nase und auf das Gesichtsskelett
bilden bei den Spalten im Komplex der deformierenden Faktoren die Hauptkompo-

nenten (es wird ein Originalschema der Muskelwirkung angefuhrt).

Das Studium der postoperativen Nasendeformationen bei 200 Kranken mittels Tele-
rontgenogramme in Seiten- und Vorder-hinterprojektion und mit Hilfe anthropologischer
Messungen an Gipsmodellen hat gezeigt, dass die Entstehung der Nasendeformationen
in meisten Fallen davon abhéangig ist, mit welchem Erfolg wa&hrend der Cheiloplastik
die Dysfunktion der mimischen Muskeln im Lippenbereich beseitigt worden ist. Gleich-
zeitig ist bei der Wiederherstellung der Kontinuitat des Ringmuskeis der Lippe die
Richtung und der Ansatzpunkt seiner oberflachlichen Muskelbtindel zu beriicksichtigen;
diese sollen im Bereich der Base des Nasenfliigels und der Nasenscheidewand sorg-
faltig abgetrennt werden mit anschliessender Anlegung einer Sutur aus synthetischen
Fasern [Lavsan u. a.).

RESUMEN

Mecanismo del! origen de las deformaciones de la nariz en los enfermos
con la grieta congénita del labio superior

R. D. Novoselov

El estudio de las deformaciones antes de la operacion [(hasta la operacion) de
la nariz en 107 enfermos con unilaterales, en 17 enfermos con bilaterales grietas del
labio superior y los examenes anatémicos y craniométricos de tres cadaveres de los
nifjos recién nacidos y de los nifios de la edad tierna con las grietas de la cara mos-
traron, que la importancia fundamental en el mecanismo de las deformaciones de
la nariz tiene el desarrollo insuficiente congénito del maxilar, el sobresalir del os in-
cisivum adelante y la actividad de la musculatura mimica de la cara. La disfuncion
de los misculos mimicos en los alrededores del labio y por consiguiente su actividad
permanente a la parte cartilaginosa de la nariz y al esqueleto de la cara en las
grietas son los factores principales en el conjunto de los factores de deformacion
(se indica el esquema original de la actividad de los musculos).

El estudio de las deformaciones postoperatorias de la nariz en 200 enfermos por
medio de la teleradiografia lateral y delantera-trasera y el de las mediciones antropo-
logicas mostré, que el origen de la deformacion de la nariz las mdas veces depende
de eso, con cual éxito se apartaba durante la cheiloplastica la disfunci6n de los mis-
culos mimicos en la zona alrededor del labio. Al mismo tiempo con eso en la re-
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construccion de la continuidad del miusculo circular del labio es necesario tomar
en cuenta la direccion y la fijacion de sus fasciculos musculares de superficie, con
cuidado separarlos en la zona de la base de la ala de nariz y del tabique con siguiente
fundacion de la sutura de los filamentos sintéticos (lavsan y otrosj.
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Doc. R. D. Novoselov, Kalinin 5, Karpinskogo street, 10/2, fl. 12, USSR

Les VIIiemes Journees Internationales de Chirurgie de la Main

organisées par ,l’Amicale Internationale de Chirurgie de la Main“ auront lieu du
29 Avril au 3 Mai 1970 4 VENISE, dans les salles de Fondation Giorgio CINI, Ile Saint
Georges Majeur.

Renseignements et Inscriptions: A.I.C.M. 32, Avenue de Brimont — CHATQU 78 —
FRANCE — Tél. 966-55-00.

Président d’Honneur: Professeur Angelo SPANIO. — Président des VIII? ]J.I.C.M..
Docteur Marc ISELIN.

Mercredi 29 Avril 17 heures Réception.

Jeudi 30 Avril 9 h 30 Séance solennelle d'ouverture. — 10 h 30 Séance de travail —
Communications libres. — 12 h 30 Repas. — 16 h 30 Séance de travail — Fractures de
la main et des doigts.

Vendredi ler Mai 10 h 30 Journée touristique. Assemblée Générale de I'AICM.

Samedi 2 Mai 9 h 30 Séance de travail. Nerfs, plaies et réparation — 10 h 30
Séance de travail. Informatique et nomenclature. 21 heures Banquet.

Dimanche 3 Mai Séparation.

Possibilité de voyages groupés a 1’étude. Un fichet S.N.C.F. sera adressé sur de-
mande.
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Z. Havlova, V. Brejcha, K. Hajni§, ]J. RiZi¢kova

DEVELOPMENT OF SINUS MAXILLARIS IN CHILDREN WITH
COMPLETE UNILATERAL CLEFT ({Age class 4—7 years)

Fig. 1. Frontal position of scull with 15° decline caudally from Frankfurt horizontal. —
Fig. 2. Water's position of scull

Fig. 3. Asymetry of antrum Highmori in heaithy proband (boy ]. P, age 5 years
3 months). — Fig. 4. Asymetry of antrum Highmori in patient with cheilo-gnatho-
palato-schisis sing. {girl A. T., 6 years, 5 months)




N. T. Yeliseyev

APPLICATION OF PRESERVED HETEROPERITONEUM FOR
PLASTIC OPERATION OF POSTOPERATIONAL VENTRAL HERNIA

Fig. 2. Experiment 14. Period of observation 12 days. Microphoto. Fragmentated hetero-
peritoneum, appearance of new formed vessels. Stained by hematoxylin-eosin. Lens 20,
ocular 8.
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Fig. 3. Experiment 82. Pericd of observation 24 days. Microphoto. Heterogenic graft
is rebuilt by irregular connective tissue, Stained by hematoxylin-eosin. Lens 20, ocular 8.




Fig. 4. Experiment 77. Period of observation 88 days. Microphoto. Irregular conneciive
tissue in place of heterogenic graft. Vessels. Stained by hematoxylin-eosin.
Lens 20, ocular 8.

Fig. 5. Experiment 43. Period of observation 178 days. Microphoto. In place of hetero-
peritoneum regular connective tissue formed in some areas. Stained by hematoxylin-
eosin. Lens 20, ocular 7. — Fig. 6. Experiment 21. Period of observation 480 days.
Microphoto. Heterogenic peritoneum transformed into regular connective tissue. Stained
by hematoxylin-eosin. Lens 20, ocular 8.



G. [. Lavrishtsheva, J. M. Ditman

ON THE QUESTION OF REGENERATION OF ARTICULAR
CARTILACE IN CASE OF DAMAGE OR IN ARTHROPLASTY

Fig. 2. Microphotograph. New formed cartilage (a) and bone (b) filling the bed. Period

of observation 56 days. Staining by hematoxylin - eosin. Enlargement 40X. — Fig. 3.

Microphoto. New formed cartilage (a) and new formed subchondral bone plate (b)

in place of the [ormer defect. 84th day after the operation. Staining by hematoxylin -
eosin. Enlargement 40 X



Fig. 4. Microphoto. New formed cartilage (a). Incomplete repair of subchondral bone

plate (b). Period of observation 116 days. Stained by hematoxylin - eosin. Enlarged

43%x. — Fig. 5. Microphoto. New formed articular cartilage (a) with almost completely

yepaired subchondral bone plate (b]. Period of observation 145 days. Stained by hema-
toxylin - eosin. Enlargement 120X

Fig. 6. Microphoto. New formed articular cartilage (a) with repaired subchondral
bone plate (b). Period of observations 186 days. Stained by hematoxylin eosin. En-
largement 40X
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