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Clinic of Faciomaxillary Surgery O. A. B., Sofia (Bulgaria)
Director : Prof. G. Krastinov

ON THE PROBLEM OF TOTAL RHINOPLASTY
WITH A FILATOV'S FLAP STRIPPED OF FAT

V.KAVRAKIROV

A stable cosmetic and functional result of rhinoplasty depends on two factors:
1. the tip, the alae and the septum of the nose must be reconstructed, 2. the inner
surface must be lined with skin. Reconstruction of an organ in relief with thin
walls and a double layer of skin, has always been one of the most difficult tasks
of rhinoplasty, and the subject of research and the elaboration of modifications.

Both the Indian rhinoplasty and that performed with a Filatov’s flap, the two
competing methods of the past, had serious shortcomings. The former led to
numerous scars in the face, the latter required considerable time for treatment
which did not always have the desired result.

In 1948 Khitrov made the ingenious suggestion of stripping the Filatov flap
of its fat when using it for rhinoplasty. The removal of the fat in a flattened flap
permitted the author to mould the nose in a one-stage operation and facilitated
the formation of the tip, the alae and the septum. The method of Khitrov made
rhinoplasty simpler and improved its functional and cosmetic results. However,
the lining of the inner surface of the nose remained a drawback of this method,
because the large skin duplication, which Khitrov used for this purpose, frequently
sloughed off due to insufficient blood supply. To improve on this part of the
operation, some authors {Limberg, Vasilyev, Rudko)} have elaborated modifi-
cations.

Since 1957 the author has used his own modification of rhinoplasty with
a Filatov’s flap stripped of its fat. In order to avoid obstructing the blood supply
of the inner skin lining, reconstruction of the nose is performed with two flaps.
Most of the inner wound surface is covered by a tongue-like flap with a nutritive
pedicle, prepared from ihe posterior aspect of the tube, and the remaining parts
of the nose are reconstructed from its anterior portions according to Khitrov.

The shape and size of the unfolded flap of skin from which the nose is formed,
is illustrated by the diagram in Fig. 1. The dashed line indicates the tongue-like
flap to be formed from the posterior aspect of the Filatov’s tube. In the unfolded
skin flap the author keeps approximately to the following measurements:
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a) the length of the unfolded flap (MN) is about 10 cm., 7 cm. of which is taken
up for the dorsum and 3 cm. for the height of the septum;

b) the width of the unfolded flap at the root of the nose (AA’) is 4—5 cm;

c) the width of the unfolded flap at the level of the fold (BB’) is 7.5—8 cm.;

d) the width of the unfolded flap at the lower margin (CC’) is about 9 cm.

M___ A

Fig. 1. Diagram of the unfolded skin flaps for the reconstruction of the nose (for ex-
planation see text].

The distance of MN and BB’ corresponds to the standard anthropomorpho-
logical measurements plus1—2 cm. to allow for secondary shrinkage. The distance
AA’ is always taken larger than necessary, because the temporary maintenance
of this width guarantees a better blood supply to the nose. Later, when correcting
the shape of the nasal root, the superfluous tissue is excised.

The triangles OND and OND’ in the unfolded flap as depicted in the diagram,
correspond to the sides of the nasal septum, and the length ND and ND’ to its
height.

The quadrangles OBCD and O’ B’ C’ D’ represent the skin sections with
which the inner surface of the alae is lined. The triangles CDN and C’ D’ N’ are
excised which results in a lengthening of the lower margin of the flap and faci-
litates the adherence of the inner lining to the inner surface of the alae.

The operation starts with the removal of the superfluous parts of the tubed
flap. The length of the tube, which serves for the reconstruction of the nose, is
given in practice by the distance between the nasal root and the skin crease below
the lower lip. If we assume the sum of the length of the nose and the height of the
septum to be that of the distance between the nasal root and the oral fissure then,
disregarding the shape of the face (for the time being), the additional length of
the unfolded flap of 1.5 to 2.0 cm. below the oral fissure, always provides enough
material for the moulding of the nose, even if secondary retraction has to be
compensated.
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Two side incisions mark the outer limits of the nose (Fig. 2). Both incisions
form a trapeze the smaller ends of which, situated at the root of the nose,
measures 1.5 to 2.0 cm. and the larger, the base, never more than 3.5 cm. The
lower end of each incision is slightly forked (according to Vasilyev and Rudko)
which facilitates affixing the alae. The incision for affixing the nasal septum
starts at the bottom of the piriform aperture and ends somewhat lower than the
side incisions in harmony with the normal anatomical relations. The wound edges
are made to gape for a width of 2 mm.

Fig. 2. Fig. 3. Fig. 4.

Fig. 2. Diagram of the basic incisions for affixing the nose and the formation of the

tongue-like flap. The hatched triangular section next to the tongue-like flap is excised. —

Fig. 3. The tongue-like flap and the unfolded skin for reconstruction of the noss have

been prepared. Only the parts of the skin designated for the reconstruction of the alae

and the septum, have been completely stripped of fat. — Fig. 4. The tongue-like flap has

been sutured to the medial wound edges of the side incisions. By duplicating the unfolded
flap along the line BB’ (see Fig. 1} the alae and the septum are formed.

From the posterior aspect of the tube a tongue-like flap 1.5 cm. wide and
never more than 4.5 cm. long is formed with a nutritive pedicle at the base of the
tube. The incisions for this flap run as a prolongation of the side incisions in the
face. The flap is not stripped of its fat in order to avoid formation of a residual
cavity in the upper parts of the nose. The lateral margins of the tongue-like flap
are then sutured to the medial wound edges of the side incisions in the face. The
lower edge of the flap remains free for the time being (Fig. 3).

From the posterior aspect of the tube a triangular section of skin with its
point directed distally and its base towards the nasal root, is also excised. Then
the tube is flattened out. The tongue-like flap is cut from a part of the tube which
in all other methods is left unused (Fig. 2). Only the parts of the unfolded flap
which are designed for the reconstruction of the alae, the tip of the nose and the
septum are completely stripped of their fat. In the proximal parts of the unfolded
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Fig. 5. Fig. 6.
Fig. 5. Patient G. G. on admission to the Clinic. Rodent ulcer of the nose, upper lip and
surrounding tissues. — Fig. 6. Side view of the same patient after radical excision of the
tumour. Total loss of nose, upper lip and partial loss of the anterior aspect of the face.

Fig. 7. Fig. 8.

Fig. 7. Filatov flap, about 30 cm. long, sutured into the region of the glabella. — Fig. 8.
The missing parts of the face are reconstructed from the lower parts of the tubed flap
thus forming the foundation for the construction of the nose.
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Fig. 10.

Fig. 9 and 10. The basic lines of incision in the foundation and the tube are marked
with a pencil.

Fig. 11. Fig. 12.

Fig. 11 and 12. Three months after completing reconstruction of the nose and implantation
of the cartilagenous skeleton.




Fig. 13. Fig. 14.

Fig. 13. Patient R. T. Total loss of the nose. — Fig. 14. Patient R. T. after reconstruction
of the nose.

Fig. 15. Fig. 16.

Fig. 15 and 16. The same patient after implantation of the cartilagenous skeleton.




Fig. 17. Fig. 18.

Fig. 17 and 18. Patient G. Kh. Subtotal defect of the nose following lupus.

Fig. 19. Fig. 20.

Fig. 19 and 20. The same patient aiter reconstruction of the tip of the nose. The patient
refused further correction and implantation of cartilage.




flap, which come to lie on the tongue-like flap, a thin layer of fat is left in order
to avoid the formation of a residual cavity.

The moulding of the nose starts with making a skin duplication along the
line BB'. This duplication serves to supply the material for the septum and the
inner lining of the alae (Fig. 4). The septum is then sutured to the gaping wound
edges of the middle incision and the inner lining of the alae to the medial wound
edges of the side incisions. The free edges of the duplication (CD and C'D’) are
sutured to the free edges of the tongue-like flap. By this method the whole inner
surface of the nose is covered with skin. When suturing the alae and the septum,
small incisions are made at the points B, N and B’ into which the little triangles
previously made at the lower points of the three facial incisions, are placed and
fixed by sutures.

The cartilagenous skeleton is never reconstructed earlier than twe months
after the first operation. For this the author uses the method described by Khitrov.

In conclusion, it may be said that the modification described above, apart
from guaranteeing a better blood supply to the inner skin lining of the nose, has
the advantage of providing the possibility for reconstruction of the nose from
a shorter tubed flap.

In the following, three defects of different extent are reported, in which
reconstruction of the nose has been effected by the above described method:

Case 1. G. G, casepaper 3876/57 (Fig. 5 to 12}. Extensive defect of the
nose, upper lip and parts of the anterior aspect of the face resulting from the
radial excision of a malignant tumour. For the reconstruction of the missing parts
of the face and the nose a long Filatov flap was prepared. In the first stage the

anterior aspect of the face and the upper lip were reconstructed from parts of the

tubed flap. A few weeks later the nose was constructed on this newly created
foundation.

Case 2. R. T, casepaper 2207/58 (Fig. 13 to 16). Total loss of the nose
following lupus and X-ray treatment for malignant degeneration. The nose was
reconstructed by the method described above.

Case 3., G. Kh, casepaper 3753/59 (Fig. 17 to 20). Subtotal defect of the
nose as a result of lupus. In the first stage the nasal apertures had to be widened.
In the second stage the missing parts of the nose were reconstructed from a Fila-
tov flap. The patient refused implantation of the cartilagenous skeleton.

SUMMARY

1. The described modification provides the best possible blood supply to the
inner skin lining of the nose.

2. The length of the tubed flap necessary for the reconstruction of the whole
nose never exceeds 10 cm.

3. The nose acquires a better appearance if only the parts of the tubed flap,
which are to form the septum and the alae are stripped of their fat.
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B bl B O ]I BI

K roransHo# puHONIacTHke 06e3KMpPEHHbIM PHUIATOBCKHM crefieM

B. Kaspaxupos

1. IlpemnoxkenHas Momudukanua obecneuyrrBaeTr NOJHOUEHHOEe NHUTaHMe 3adHeNl KOKHOM

oboy0ukH Hoca.
2. InuHa cre6ns, unymas Ha GOpPMHUpOBaHMe LIENOTO HOCa, HUKOraa He mpeBslinaer 10 cM.
3. Hoc monyyaercs syuuie, ecad 06e3XKMPHM TMOJHOCTBIO TOJBKO Ty 4HacTe cTefas, Koropas

HAeT Ha GOpMHUDOBAHME MEPETOPOAKH M KPBIJIBEB HOCA.

RESUME

Contribution a la question de la rhinoplastie totale a I’aide du lambeau de Filatov,
dépourvu de tissu adipeux

V.Kavrakirov

1. La modification indiquée réalise une alimentation adéquate de la couverture
cutanée postérieure du nez.

2. La longueur totale du lambeau qui va former le nez entier ne dépasse pas 10 cm.

3. Le nez se forme plus facilement si le tissu adipeux a été entiérement enlevé de
ces parties du lambeau qui vont former la cloison et les ailes du nez.

ZUSAMMENFASSUNG

Zur Frage der totalen Rhinoplastik mittels Filatovschen,
vom Fettgewebe befreiten Lappens

V.Kavrakirov

1. Die angefuhrte Modifikation sichert eine vollwertige Erndhrung der hinteren
Nasen-Hautdeckung.

2. Die Lange des Lappens, aus welchem die Nase geformt wird, lbersteigt nicht
10 cm.

3. Die Nase wird leichter dargestellt, soweit das Fettgewebe aus jenen Lappenteilen
entfernt wird, aus denen die Nasenscheidewand- und Fliigel geformt werden.

REFERENCES
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Macxillofacial Department Leningrad Scientific Research Institute for Traumatology and
Orthopaedics, Leningrad (U.S.S.R.)
Director: Prof. V. S. Balakina

FREE SKIN GRAFTING IN THE FACE
WITH STANDARDIZED PRESSURE

N.LYARCHUK

A total of 987 free skin transplantations by various methods and for various
skin affections of the face, were performed at the Maxillofacial Unit of the
Leningrad Scientific Research Institute for Traumatology and Orthopaedics and
the State Postgraduate Medical School, during the period between 1919 and 1959.

The basic indications for free skin grafting were the following:

1. Scar deformities of the face after burns, and other injuries, totalling 757;

2. Congenital affections of the facial skin such as naevi and moles, etc.,

totalling 173;
3. Other conditions, such as covering of granulating areas, reconstruction
of auricles, totalling 57.

Tab. 1 shows a classification of skin grafts according to the method of trans-
plantation used:

Tab. L.

Number of trans-

Method of Transplantation plantations performed

Full-thickness free skin grafts 638 63.59%,

Free split skin grafts 290 30.59,
Free grafts of hair-bearing skin 59 6.09%
Total 987 100.09,

Transplantation of skin of partial thickness, so-called ‘‘split skin grafts”,
taken by means of a razor or special instrument, i. e. dermatome, were mostly
used for the repair of scar ectropion of the eye lids and for the covering of gra-
nulating areas after burns or other trauma, or after unsuccessful operations.

A total of 59 grafts of hair-bearing skin were transplanted for the recon-
struction of eye brows.

The preference for the use of full-thickness free skin grafts is explained by
the experience that the skin cover thus produced is the best with regard to both
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the cosmetic and the functional results, which is particularly important in re-
constructive surgery of the face.

Free full-thickness skin grafts are prone to nutritional disorders and, there-
fore, are accompaneid by more complications, a feature which makes many
surgeons give preference to free split skin grafts.

Fig. 1b. Diagram of gadget.

An important condition for the take of free skin grafts is the close contact
of the graft with the recipient bed. For this purpose various fixation bandages
have been recommended, the aim of which is to apply pressure to the graft so that
it adheres closely to the floor of its bed.

The fixation bandage for the face after skin grafting is of the utmost impor-
tance because the rich blood supply and the particularly free mobility of the
facial tissues increase the danger of haematomas forming under the graft, im-
pairing the conditions for its take.




In grafting of full-thickness or hair-bearing skin a bandage with standardized
pressure of 25—300 mm. Hg has been used at the Clinic since 1927,

The even and standardized pressure of the bandage is effected by a very
simple gadget. It consists of a rubber cushion filled with air and connected by
a system of rubber tubes with a mercury manometer and a rubber balloon fixed

Fig. 2a. Patient with capillary haeman- Fig. 2b. The same after replacing the
gioma of the right side of the face. affected skin by free skin grafts.

to the site of transplantation by means of a bandage. A weight is placed on the
oxygen cushion to create the necessary pressure within the cushion which can
be measured with the manometer. The same pressure is then transmitted to the
rubber balloon fixed to the site of transplantation (Fig. 1].

Full-thickness skin grafts are cut by hand with a scalpel to the depth of the
subcutaneous tissue, preferably from the medial aspect of the arm.

The size and shape of the graft is chosen according to that of the defect with
the exception of transplantation in the region of the eye lids and lips where the
grafts undergo considerable secondary shrinkage and it is, therefore, necessary
to take a graft whose size corresponds to that of the wound surface stretched to
its maximum in the transverse direction.

When performing a free-skin transplantation on the lower lip, the author
deems it indispensable to use a support for the implanted graft. This is effected
by a special and individually made splint fixed to the teeth of the lower jaw,
consisting of a flat support for the graft in its anterior portion and of feeding
_holes at the sides.




The application of a bandage with even and standardized pressure is parti-
cularly important in transplantation in the mobile parts of the face, such as the
lower lip, cheek and neck or when covering the bleeding wound surface with
a free graft after excision of a haemangioma and also in grafting thair-bearing
skin.

Hair-bearing skin must be transplanted with a thin layer of subcutaneous
tissue containing the deep hair roots. This, however, impairs the take of the graft
and for the best possible healing it is, therefore, necessary to create conditions
which guarantee the closest contact of the graft with its bed.

Evaluation of the take of a transplanted graft is carried out by the following
scale:

1. Good result: full take without maceration of epithelium.

2. Satisfactory result: small areas of skin necrosis.
3. Unsatisfactory result: area of the necrosis exceeding 30% of the surface
of the graft.
4. Sloughing of the entire graft.
The results of grafting of full-thickness and of hair-bearing skin using even
and standardized pressure are given in Tab. 2,

Tab. 2.
Results
Free grafts . | unsatis- total
good satisfactory Total
factory slough
S S r | i _
1. Full-thickness 518 95 19 6 { 638
skin grafts 81% 15% 3.19, 0.99%, 1009,
. 969, ,
2. Free graft of hair- ¢
bearing skin 41 12 4 2 59

The author’s results from full-thickness free skin grafting, which are esti-
mated as good or satisfactory in 96%, permit the conclusion to be drawn that the
application of a bandage with even and standardized pressure for such operations
in the face is of considerable practical advantage.

Fig. 2 shows patient before and after free skin grafting.

SUMMARY

1. Of all methods of transplantation of free skin grafts in the face, full-
thickness free skin grafts are used preferably, because they give a skin cover
which is by far the best both with regard to function and appearance.

2. To ensure close contact of the transplant with its recipient bed, which is
indispensable for its take, the author recommends a bandage with even and stan-
dardized pressure.

3. The use of a bandage with even and standardized pressure is i)articularly
important in transplantation of skin to the mobile parts of the face, such as the
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lower lip, cheeks, neck, and also when covering the bleeding surface after the
excision of an haemangioma.

4. The use of a bandage with even and standardized pressure gives 96% good
and satisfactory results for full-thickness free skin grafts implanted in the face.

BBIBO I BI

CBOSOI[HHH nepecaxkKa KOXXH Ha JHIE 10X HOPMMPOBAHHBIM OAaBJIEHHEM
H. U Apuyx

1. M3 Bcex cmocofos cBOGONHON MepecasKu KOXHK Ha JIMIe NpPEeMMyU[ecTBEHHOe IPUMEHEHUe
nMeer cBoGOZHAA mnepecanka KOXH BCER TOJMHIe#, T. K. CO3NABAaE€MBIM 3THM CMOCODOM KOXKHBIH
NOKPOB ABJNAETCA Haubosiee COBEPIIEHHHIM B KOCMETHYECKOM M (QYHKINOHAJbHOM OTHOWIEHHAX.

2. Ins DOCTH>KEHMs TECHOTO CONPHKOCHOBEHHS KOKHBIX TPAHCIJIAHTATOB C paHEBOA IIO-
BEPXHOCTBIO, HTO HeOOXOOWMO NJIA TPHMXUBIEHHS KOXH, pEKOMEHIYeM IIDHMEHATL IOBA3KH
C TIOCTOSHHBIM HOPMHUPOBARHHBIM JaBJIeHHEM.

3. IlpuMeHeHue NOBA3KM € NOCTOMHHBIM HODMHMPOBaHHBIM IaBJECHHEM SHBIAETCA OCOBE8HHO
Ba)XKHBIM IIpH IlepecaiKe KOXKK Ha TaKue IIONBMKHBIE YYaCTKM KaK HIXHAA ryba, miexwm, mies,
a4 TaKXe NPH 3aKPHITHM KPOBOTOYANIMX IOBEPXHOCTEH IOCje HCCEYEeHHUSA TEeMaHTUOM.

4. TlpuMeHeHMe TNOBASKH C TOCTOAHHBIM HODMMpPOBAaHHBIM gaBieHuem naer 96 % npm-

KUBJAEHUS CBODOMHEIX JIOCKYTOB KOXH BCEH TO.’ILLIeﬁ NIpH IICpecanke Ha JHIE.

RESUME
Greffe libre de la peau faciale sous pressiomn réglée
N. I Yartchouk

1. De toutes les méthodes de greffe cutanée faciale libre, c’est la greffe libre de la
peau dans son épaisseur entiére qui est la plus appropriée, car la couverture cutanée ainsi
obtenue est la plus parfaite du point de vue functionnel et cosmétique.

2. Pour réaliser un contact étroit entre le greffon et la surface de la plaie, ce qui
est indispensable pour obtenir une bonne cicatrisation de la peau, nous recommandons
d’employer un pansement dont la pression sera constamment réglée.

3. L'emploi d’'un pansement a pression constamment réglée est surtout important s’il
s’agit de greffes de la peau en des endroits d’'une grande mobilité, tels que la lévre
inférieure, la figure, le cou et aussi s’il faut couvrir la plaie sanglante apres excision d’un
hémangiome.

4. Aprés emploi de pansements & régulation permanente de la pression, la cicatrisa-
tion des lambeaux libres de la peau entiére, greffés sur la figure, s’effectuait dans 96%
des cas.

ZUSAMMENFASSUNG

Freie Hauttransplantation in das Gesicht bei Anwendung eines Verbands
mit gesteuertem Druck

N. I.Jartschuk

1. Von allen Arten der freien Hautiibertragung ins Gesicht kommt der freien Trans-
plantation vpon Haut in ihrer ganzen Schichtdicke die grdsste Bedeutung zu, da das so
erzielte Resultat in funktioneller wie auch in kosmetischer Hinsicht am vollkommen-
sten ist.
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2. Der Verfasser empfiehlt die Verwendung eines Verbands mit konstant gesteuertem
Druck, um den fiir die Anheilung der ibertragenen Haut unerldsslichen engen Kontakt
der Hauttransplantate mit der Wundflache zu erzielen.

3. Die Anwendung des Verbands mit konstant gesteuertem Druck ist von besonderer
Wichtigkeit fiir die Hauttransplantation an derart bewegliche Orte wie die Unterlippe,
die Wange, den Hals, aber auch fiir die Deckung der blutenden Wundflache nach Exzision
eines Hamangioms.

4, Bei Verwendung des Verbands mit konstant gesteuertem Druck fand bei Uber-
tragung ins Gesicht eine Anheilung frei transplantierter Hautlappen mit Haut in ihrer
ganzen Schichtdicke in 96% der Falle statt.
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EINE NEUE METHODE ZUR SENSIBILITATSPRUFUNG
REPLANTIERTER FINGERGLIEDER

J.LADANYI, R. KOS

An der oberen Extremitat treten die Fasern des Sympathikus hoch oben im
zervikalen Bereich in den plexus brachialis ein und ziehen gemeinsam mit den
sensorischen Nervenfasern zur Peripherie. Deshalb geht der Verlust der Haut-
sensibilitdt und des Tastsinnes an der Hand stets mit dem Ausfall der sudomoto-
rischen Funktion einher. Folglich wird durch den Nachweis der sudomotorischen
Funktion der Finger gleichzeitig die sensibile Nervenversorgung der Hand dar-
gelegt. Als erster hat Moberg den Nachweis der sudomotorischen Funktion,
— in erster Reihe das Fingerabdruckverfahren mittels Jod-Starke und Ninhydrin,
— zu Sensibilitdtspriifungen an der Hand beniitzt.

Abb. 1. Abb. 2.

Abb. 1. Dieser Abdruck zeigt am Gebiet des Medianus eine normale sudomotorische

Funktion. Am beschadigten Gebiet des Ulnaris ist kein Abdruck zu finden. — Abb. 2. An

diesem Bild sind die oberen N. Abdrucke infolge Handtellernervenbeschddigung am

zweiten, dritten und vierten Finger leer geblieben. Die mittleren Abdrlicke zeigen vier

Monate spéter fortgeschrittene Regeneration. Die untere Reihe zeigt 7 Monate spater die
fast vollkommene sudomotorische Funktion.
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Mit der Ninhydrin-Fingerabdruckmethode bezweckt man, die an der Haut
der Fingerkuppen vorhandenen Schweissdrisenausfihrungsgange als gafarbte
Plinktchen darzustellen.

Anfangs wurde das die Fingerabdriicke in sich bergende Papier, — mittels
eines Spray-Apparates — mit dem Ninhydrin enthaltenden Reagens bespritzt,

R

Abb. 3. Dieses Bild ist ein Beispiel des aul dem Filatovschen Lappen wiederkehrenden
sudomotorischen Regeneration. Am N. Abdruck sind die Schweissdriisenausfiihrungs-
punkte unregelmadssig.

/

Abb. 4. Dieses Bild zeigt uns die Hand eines neunjdhrigen Kindes, das sich vor 7 Jahren
mit einem Beil die Nagelkuppe vom Zeigefinger und das mittlere Glied vom dritten Finger
abgehackt hat. Die replantierten Fingerteile zeigen fast normalen* Abdruck.




nachher wurde das Papier bei 120 C etwa 3—4 Minuten erwarmt. Nun sind die
abgesonderten Aminosduren in Form eines violettfarbigen Fleckes zum Vor-
schein gekommen.

Wir haben das Verfahren von Oden-Hofstein-Moberg noch weiter
vereinfacht, indem wir die ausgetrockneten Papierstiicke noch vor dem Gebrauch

~

Abb. 5. Das Bild zeigt den Ringfinger eines 31 jdhringen Mannes, dessen Fingerkuppe
wir vor einem Jahr replantiert haben. Der Abdruck zeigt jetzt gute sudomotorische
Funktion.

mit dem das Ninhydrin enthaltenden Reagens impregniert haben. Dadurch wurde
uns das Ablesen der Resultate nach ein paar Minuten Erwarmung immer er-
moglicht.

Nach der Verletzung von peripheren Nerven, in denen sympatische und
sensible Fasern gemeinsam verlaufen, kommen diese Punkte an den Papier-
abdriicken nicht zum Vorschein (Abb. 1]. Einige Monate nach einer gelungenen
Nervennaht erscheinen allmahlich, — zuerst nur spdrlich, dann immer dichter,
— diese Punkte gleichlaufend mit der Riickkehr der Innervation und der Funk-
tion des n. sympathicus. (Abb. 2.)

Demgegeniiber kommen im Bereich von frei tiberpflanzten diinnen Epidermis-
lappchen und im Bereich von Uberkreuzten Hautlappchen die Schweissdriisen-
offnungen als spérlichere und unregelmassige grossere Punkte zum Vorschein
{Abb. 3), die Sensibilitat bleibt ebenfalls reduziert. Mober g nimmt an, dass
in die frei iiberpflanzte Haut neue Sympathikusfasern mit neuen Gefassen zu den
denervierten Schweissdriisen hineinwachsen, infolgedessen muss in freien Haut-
transplantaten die Sensibilitdt und die Schweissabsonderung nicht paralell
verlaufen.

In Kenntniss dieser Grundbegriffe haben wir an unseren Patienten mit re-
plantierten Fingergliedern die Riickkehr der sudomotorischen und sensiblen
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Nervenfunktionen ins Auge gefasst. Es konnte vorausgesetzt werden, dass regel-
massige Fingerabdriicke nach einer gelungenen Nervennaht das Zeichen einer
Regeneration der sympathischen und sensiblen Funktionen sind, finden sich aber
unregelmassige sudomotorische Punkte an den Abdriicken vor, so kann die Rein-
nervation der replantierten Fingerteile mit dem Typ der freien Hauttransplan-

\
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Abb. 6. Das Bild zeigt uns den Abdruck von einem 4 jahrigen Kinde, bei dem am Ringfinger
vor 3 Wochen die Replantation durchgefuhrt wurde.

tate verglichen werden. Als Kontrolle und Ergédnzung wurde die Webersche
Zweipunkt Diskriminationsprobe und die Mober g-sche Aufleseprobe mit ge-

schlossenen Augen (‘‘the picking up test”) benutzt.

Abb. 7. Das Bild zeigt uns den Zeigefinger eines 12 jahrigen Mé&dchens. 3 Tage nach

der Replantation genommener Abdruck konnte noch iiberhaupt keine, an den Abdriicken

8 Tage nachher eine minimale, an der dreissig Tage nach dem Unfall erfolgten Kontrolle
schon eine einwandfreie sudomotorische Funktion registriert werden.




Von den Autoren besitzt Prof. Lad&anyi 52 replantierte Falle, davon sind
einige Replantationen an den Zehen erfolgt. Wir haben bei 12 Patienten mit an
der Hand replantierten Fingerteilen Sensibilitdtsuntersuchungen mittels der Nin-
hydrinabdruckmethode durchgeffihrt. In s&émtlichen Fallen haben wir einheitlich
dasselbe Ergebniss gewonnen, so dass wir als Beispiel nur 4 Falle bekanntgeben.

In den Fédllen, wo die Ninhydrin-Untersuchungen ein normales Ergebniss
zeitigten, haben die paralell durchgefiihrten Weberschen Diskriminations-
proben und die Mobergsche Aufleseprobe ‘“‘the picking up test” ebenfalls eine
funktionsfghige Sensibilitdt der Finger ergeben. Diese objektiven Sensibilitats-
priifungen der replantierten Fingerkuppen beweisen also, dass in die wieder-
eingepflanzten Fingerglieder die Sensibilitat und die sudomotorischen Funktionen
so wie bei gelungenen nn. digitalis ndhten und nicht wie bei den freien Hautiiber-
pilanzungen, zuriickkehren. Durch diese Tatsache kann der funktionelle Wert der
Replantationen an der Hand hoher bewertet werden.

ZUSAMMENFASSUNG

Verfasser haben zur Durchfiihrung der Odén-Hofstein-Moberg
Ninhydrin-Fingerabdruckmethode ein schnelles Verfahren ausgearbeitet. Die Fin-
gerabdriicke werden auf in vorherein impregnierte Papierstlicke aufgenommen
und nach einer Erwarmung von etwa 15—20 Sekunden kann man die Ergebnisse
sofort ablesen. Mit dieser Methode kann die sudomotorische Tatigkeit der Hand
und paralell damit auch die Sensibilitdt objektiv gepriift werden, — wie dies
die Arbeiten von Moberg erwiesen haben. Wir haben mit dem bei uns ange-
wandten “ninhydrin printing test” 12 Patienten, bei denen eine Fingerglied-
replantation vorgenommen wurde, einer Kontrolle unterzogen. Diese Unter-
suchungen haben uns iliber die Spéterfolge der replantierten Fingerteile hin-
sichtlich der Riickkehr der sudomotorischen T&tigkeit und der Sensibilitdt Auf-
schluss gegeben. Bekanntlich geht die Riickkehr der sudomotorischen Tatigkeit
und der Sensibilitdt nach der Regeneration von Fingerverletzungen paralel einher.
Demgegentber kehren im Falle von freien Hautuberpflanzungen diese beiden
Funktionen nicht gleichlaufend zuriick und an den Abdriicken sind die sudomoto-
rischen Punkte ungleichmé&ssig verteilt. Wir konnten mittels dieser objektiven
Methode bei den 12 Fingergliedreplantationsfédllen feststellen, dass die Riickkehr
der sudomotorischen und sensiblen Funktionen gleichlaufend vor sich geht und
dass die erreichte Reinnervation einen hohen funktionellen Wert besitzt. Die
gleichzeitig durchgefiihrten Weberschen Diskriminationsproben und der
Mobersche “picking up test” haben die Ergebnisse der Ninhydrinuntersuchun-
gen vollauf bestatigt.

BBl B O A BI

Hosrit MeTon HccienoBaHHsi YyBCTBHTEIBHOCTH NPHXHBJIECHHBIX PajaHr MaIbIEB
J. Ladanyi, R. Ké6s
ABTOphl paspaboTtani MOOMPHUKAUHMI YCKOPEHHOTO IOJyYeHHs OTTHCKOB MAajbileB C INOMONLLIO

HuHTHApuHA 10 Merony OuneH —lopwreitr —Mobepra. OTrucky mnanbues CcHUMAIUCh Ha
3apaHee UMIpPerHUpPOBaHHYylo 6yMmary u mnocje HarpepaHusa ee B TedeHHe 15—20 ceKyHm MOMHO
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OBL10 TOTYAC K€ NMPOM3IBECTH OLEHKY pesyJibTaToB. [Ipu MOMOLIE 3TOr0 MeToxa MOKHO IPOM3BECTH
O6BEKTHBHOE HCCAENOBAHME IOTOOTHENEHHA HA DyKE, a BMECTE C TeM MHCCIENOBaTh U YyBCTBU-
TeNBHOCTh, Kak 3T0 Onmo  mokasaHo paforamu  MobGepra. ABTOpE  TNPOBEpPUJH, TIPUMEHUB
»ninhydrin printing test“, cocrosnue y 12 manmeHTOB, y KOTOphix OBlJa TPOM3IBENEHA pENJaH-
Tauus ¢ajaHT NajableB. JTH ONBITHl HOACHUIW HaM MO3IHNE pPe3yJbTaThl NPHXKUBIEHUS (anaHr
NajgbleB B OTHOWIEHKM BOCCTAHOBJEHHA IOTOOTAENEHUS U UYyBCTBUTENbHOCTH. Kaxk M3BecTHO,
BOCCTAHOB/NEHHE MOTOOTHENEHHUS TI0CJTE pereHepailud paHeHMH MajbieB NPOUCXOAUT MNapanjeJbHO
C BOCCTAHOBJEHMEM YyBCTBHTeNbHOCTH mnanbleB. Ofe 3t PyHKUMM B caydae TPUMEHEHHUS CBO-
600HBIX KOXHBIX TPAHCIJIAHTATOB He BOCCTAHABJIUBAIOTCS IlapajijielbHO M Ha OTTUCKAX TOYKH
norootneneHus 6wuiBaloT paabpocaHer HeperynapHo. IlocpencTBoM 3TOro O6BLEKTMBHOTO METOxA
aBTOpPBl YCTAHOBUNU B 12 ciaydasax NPUKUBIEHUs ¢alaHT NaiablieB, YTO BOCCTAHOBJEHHE MOTO-
OTHeNUTENBHON (YHKUMM TPOMCXOOUT TIApPAJIENbHO YW NOCTHTHYTOe BOCCTAHOBJEHWE HHHEpPBALUH
B QYHKIIHOHAJIbHOM OTHOIIEHWM HBAAETCA BHICOKOKaueCTBEHHEIM. [IpouaBefeHHBle OXHOBPEMEHHO
pasnuuuTensHas mnpoba Befepa u ,the picking up test® Mofepra BnonHe MNOXTBEPOMIH pe-

3yNBTaTh! TIPO6 ¢ MOMOMIBEK HUHTHIPHHA.

SUMMARY

A New Method for Examining Sensitivity of Reimplanted Phalanges
J.Ladanyi, R. Ké6s

The authors have elaborated a rapid method for carrying out the ninhydrin printing
test according to Odén, Hofstein and Moberg. The finger prints are made on impreg
nated paper and the result may be registered after 15 to 20 seconds’ warming. As was
proven by Moberg, the sudomotor function and, at the same time, also the sensitivity
of the hand, can be examined objectively by this method.

The authors tested the method on 12 patients, in whom reimplantation of phalanges
had been performed. These experiments supplied information about the sudomotor
function and sensitivity and are suitable for evaluating the late results after reimplanta-
tion of phalanges. As is well known, in the process of regeneration after finger injury,
sudomotor function returns together with sensitivity. After free skin grafting the return
of these two functions does not take place simultaneously, and the sudomotor points
in the finger prints are scattered irregularly.

Using this objective method in 12 cases of phalanx reimplantation the authors
ascertained that the reappearance of both the sudomotor function and the sensitivity
takes place simultaneously and that the reinnervation achieved has a high functional
value. Weber’s “differentiating test” and Moberg’s “picking-up test”, carried out at the
same time, fully confirm the results of the ninhydrin printing test.

RESUME
Une nouvelle méthode pour le test de sensibilité des phalanges greffées

J.Ladédnyi, R. Kés

Les auteurs ont mis au point une modification de 1a méthode d’Odén-Hofstein
Moberg qui permet de réaliser rapidement des empreintes digitales & la ninhydrine.
Les empreintes digitales se font sur des papiers impregnés d’avance et, aprés les
avoir chauffés 15—20 secondes, on peut lire immédiatement les résultats. Par cette
méthode, on peut évaluer objectivement l’activité sudomotrice de la main et ainsi en
méme temps la sensibilité, ce qui a été démontré par les travaux de Moberg. Nous avons
contrdlé ainsi 12 malades, oll le “Ninhydrin printing test” a été utilisé aprés transplan-
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tation des phalanges. Ces essais nous ont permis de nous rendre compte des résultats
tardifs des greffes des phalanges en ce qui concerne le rétablissement de 1'activité sudo-
motrice et de la sensibilité. On sait que l'activité sudomotrice se renouvelle parallélement
a la régénération de la sensibilité des doigts blessés. Ces deux fonctions ne se rétablissent
pas parallelement dans les cas des greffes cutanées libres et sur les empreintes, la ré-
partition des taches sudomotrices est irréguliére. A 1'aide de cette méthode objective, nous
avons pu constater que, dans les 12 cas ol des phalanges avaient été greffées, le retour
de la fonction sudomotrice a lieu parallélement et la reinnervation présente une valeur
fonctionnelle élevée. L’application simultanée de I'épreuve de différenciation de Weber
et du “‘picking up test” de Mober g ont entiérement confirmé les résultats de I'épreuve
a la ninhydrine.
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ACTA CHIRURGIAE PLASTICAE — 3, 4, 1961

Clinic of Plastic Surgery, Charles University, Prague (Czechoslovakia)
Director: Academician F. Burian

VOLKMANN'’S ISCHAEMIC CONTRACTURE
Notes and suggested operation

J.VEJVALKA

Volkmann’s contracture starts suddenly with an acute pathological process
which rapidly causes a certain degree of damage. This damage becomes stabilized
in the further course of the disease. Incorrect treatment, however, may cause
further damage on the basis of the former changes.

The onset and course of the disease is characterized by two stages: the period
of the acute onset and that of chronic changes. The acute stage starts with
trauma which — under well known circumstances — is followed by immediate
ischaemia leading to pathological changes which seriously affect the viability
of the tissue. Clinically, this is mainly characterized by acute pain lasting for
many hours. Irreparable damage develops already after four to six hours.

The period of chronic changes can also be divided into two stages. The
first stage comprises the completion of the destructive process, i. e. necrobiosis
of tissues, followed by degenerative processes and scar formation, and on the
other hand, by partial spontaneous restoration of the milieu interne and partial
recovery of muscles and nerves. This stage lasts many months. The second stage
of the chronic period is that of permanent changes.

/acute stage

\chronic stage /partial recovery

\final stage of perm. changes

Volkmann’s ischaemic contracture

This division is based both on the course of the disease and on the analysis
and delimination of the final stage.

Some patients have been followed up for many years and the final stage is
also well known from the conditions found in reconstructive operations.

In the final stage following the most severe acute changes and subsequent
inadequate treatment, the findings on operation show great damage to all
structures. The losses in soft tissue, mainly of the muscle belly, may be so great
that the skin, particularly on the volar aspect of the forearm, only covers bone,
although small remnants of muscle tissue are sometimes found near the elbow.
Frequently, even the muscles of the dorsal aspect are not much bigger. On the
volar aspect a broad scar running across the forearm and firmly adherent to
bone, can often be found. The subcutaneous tissue, if preserved at all, thereby
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permitting movement of the skin, is sparse, atrophic, thin, poorly supplied
with blood, and its connective stroma is inelastic, showing thin and rigid strands.
The soft elastic tissue, normally found in the depth around each structure has
disappeared altogether or may be found in this layer only around the vessels
and nerves. In lieu of muscles there are bands of connective tissue having the
same appearance as that of the threadbare tendons, so that distinguishing between
them becomes quite impossible unless some muscle fibres with partial capacity
for contraction, have remained preserved. Around these bands, thin, rigid and
taut threads of connective tissue of varying thickness may be separated on
dissection which roughly maintains the direction of the former muscle fibre
bundles. Where at least parts of muscle with some contracting power have been
preserved, the tendons, too, are in better condition and appear as long cords
traversing the length of the forearm. The degree of adherence of the tendons
to their surroundings depends upon the extent to which the muscle has been
exercised.

The median and ulnar nerves are flattened out into thin ribbons, and are
sometimes also threadbare and thus difficult to distinguish from other structures;
they are often only discernible by the different colour imparted to them by the
preserved central vessels.

This severe pathological condition is in keeping with the clinical picture
which is generally known. The loss in soft tissue of the volar aspect makes it
possible to palpate the bones along the whole length of the forearm. Considerable
atrophy of the extensor muscles causes loss in tissue, resembling the ischaemic
loss on the volar aspect.

The resting position of the contracted hand is characterized by hyper-
extension of the proximal phalanges of digits II to V, flexion of the middle
phalanges of digits II to V, and fixed flexion of the wrist joint. The thumb with
its metacarpal adducted and the terminal phalanx flexed, has lost the capacity
for opposition. Active movements are but rudimentary. Severely limited passive
movements in all joints and the loss of sensation in the fingers completes the
picture of the condition following severe ischaemic changes.

The condition described above is that following the most severe changes.
By a detailed analysis of the pathology and the clinical picture of this
condition we arrive at the conception of the complex nature of the individual
signs. At the same time it becomes evident that one group of changes takes its
origin in the ischaemic process itself whilst the other, though connected with
and dependent on the former, has its origin elsewhere. The first group of
symptoms may differ in degree and quality according to the pathological process
and the mechanism of the injury, i. e. whether ischaemia was caused by a gunshot
wound, fracture through impact or torsion, through obstruction of blood supply
by pressure from within (oedema) or outside (bandage) etc. The second group
cannot be understood on the basis of the original acute process only, i.e. the
injury and the ischaemia, but by other mechanisms developing in the course
of healing and manifested in the chronic stage. Whether this will develop or
not depends only on the conditions and circumstances of the reparation and
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regeneration of tissues with reversible damage, and on undamaged tissues. This,
therefore, does not belong to the actual picture of the disease.

For better orientation it is possible to divide the signs according to the
structures affected, into the following five groups:

a) contracture of muscles affected directly

b) ulnar nerve palsy

c) median nerve palsy

d} joint stiffness

e) atrophy of the remaining, originally not affected muscles.

The latter two groups are added for practical purposes only. They do not
belong to the disease proper. Joint stiffness is not at all characteristic of Volk-
mann’s contracture. The basic pathological process gives no cause for atrophy
and fibrous degeneration of the soft articular capsules to reach such a degree
that joint stiffness develops.

Both these groups of changes develop in the later reparative stage. In the
acute stage not only the anatomical structure of the extremity as a whole
but also the functional entity of the motor stereotypes, are disrupted. Not only
are anatomical losses caused by the acute process, but also the functional as-
sociations show such gaps that, in the beginning, even the structures that have
been preserved are almost completely functionally incapacitated. After the acute
phase has subsided, unnecessarily protracted immobilization and the lack of
early functional stimuli cause both the deterioration of the remnants of the
affected structure and also their further atrophy, gradually leading to fibrous
degeneration. Where atrophy has reached such a degree that the extremity is
quite incapable of spontaneously regaining what is left of its mobility even
gradually, and if no rehabilitation is available, even completely healthy structures
undergo the same changes. The fine tissue between the structures, which makes
movement possible, loses its elasticity and becomes rigid through fibrosis. The
extensor and small muscles of the hand atrophy and the soft joint capsules
become rigid. The reparative stage, where the capacity for restoration is pre-
served for many months, passes unutilized leading to the irreparable changes
of the final stage. The only possibility of saving the muscle tissue, the elastic
elements in the connective bundles, the interstitial tissue and the soft joint
capsules, is by functional stimulation. Without this nothing can be saved. Re-
habilitation, i. e. functional treatment, is of the utmost necessity at this stage.
Rehabilitation is the modern remedial instrument and only by its application
can a real response of the tissues, i.e. functional regeneration of organs, be
expected. It not only brings about the preservation of the remnants of both the
damaged and the intact, healthy structures but also leads to the formation of
some new, functionally potent fibres based on the regeneration of capillaries
and nervous connections. Rehabilitation is capable of preventing secondary
changes derived from atrophy and degeneration and thus also joint contractures
and the deterioration of unaffected muscle, i.e. changes which should never
be permitted to become permanent.




Therefore, only the first three groups can, at the utmost, be regarded as
the direct consequence of the acute process, and even here it may sometimes
be questioned whether the nerve damage of the final stage was not based on
an originally transient change, capable of nerve fibre regeneration, which did
not materialize for lack of suitable conditions. Bearing in mind that nerves are

Fig. 1. Fig. 2.

Fig. 1. Patient M. B., injury prior to treatment. — Fig. 2. Patient M. B., after healing
and rehabilitation.

very sensitive to prolonged pressure caused by contracting tissue surrounding
them, and that in other injuries neurolysis, if carried out correctly and early
enough, is capable of restoring function of a completely paralysed nerve, these
doubts are fully justified.

The fact that disorders of the nerve trunks in Volkmann’s contracture are
often only partial or even absent altogether, indicates that here, too, conditions
may be analogous.

Complete median and ulnar nerve palsy represents one of the most severe
pictures in Volkmann's contracture described hitherto. Mostly the sensory
function has been preserved and the sensitivity of the fingers has remained
intact or is, at least, adequate. Frequently, even signs of motor paresis are
absent. Median nerve conductivity in its motor component has been preserved
and the thumb is capable of opposition. If conductivity of the ulnar nerve has
remained intact and the interosseal muscles have been well exercised, hyper-
extension of the basal phalanges does not develop and both flexion and extension
of the fingers remain preserved though limited by the shortening of the muscles.

This gives the optimal picture of a least affected extremity. On operation
it can be shown that in such cases changes in the flexor muscles of the fingers
are the predominant or even the only finding. Part of the muscle tissue thas
been destroyed by ischaemia and the degenerative process. The loss in tissue
is most marked in the distal portions of the muscle bellies, i.e. at the site
where the muscle belly passes into the tendon. The destroyed muscle fibres,
which had undergone necrosis, were probably resorbed and had disappeared

266




completely. Whereas muscle fibres had been resorbed a new section of the
tendon was formed. This section takes its origin both from the tendinous elements
of the solid tendon imbedded in the muscle and from the fan-like convergent
fascjal fibres denuded by the atrophy of their respective muscle fibre bundles.
The fibres are drawn together and thus form a proximal prolongation of the
tendon. The muscle has remained an anatomical entity but its belly has become
shorter and the tendon longer. The actual shortening of the distance between
the origin of the muscle and the insertion of the tendon is the direct consequence
of the loss in the muscle tissue and the basic disorder causing the loss of
function.

The variety in degree and picture of Volkmann’s contracture is caused by
the fact that not all flexor muscles of the fingers are affected equally. In the
author’s clinical material the deep layer of the muscles, i. e. the flexor digitorum
profundus, was usually most affected. Slighter changes (and less shortening) were
found in the superficial flexor muscles. The flexor pollicis longus or the deep
flexor of the index finger are not shortened in every case.

Clinically, the sign of shortening is quite characteristic. With the wrist joint
in the position of 1809 or in hyperextension (over 180°}, the fingers are flexed
in all joints and can be extended neither actively nor passively. With the wrist
joint in full volar flexion the fingers can be extended in all joints both actively
and passively. Only when the shortening of muscles is very great, is it necessary
to flex the metacarpophalangeal joints in order to be able to extend the inter-
phalangeal joints.

This condition, with nerve function intact and joint movements limited only
by the shortening of muscles, {though much less serious than that with nerve
palsy and joint stiffness described above), is, nevertheless, a serious handicap
to the patient so that he either uses the hand very little or not at all.

For this degree of ischaemic contracture of the flexor muscles various
methods of surgical correction have been suggested, among these three main
operations which are being performed with varying success.

The least favourable results are given by the oblique or stepwise tenotomy
carried out at the site of origin of the tendon from the muscle belly. The author
thinks this operation ought already to have been abandoned because it
contravenes one of the basic principles of the surgery of tendons that no cut
tendon fibre should ever be left uncovered. In these operations the entire cut
surface of the tendon remains denuded. The tendon fibre is extremely capable
of regeneration and on growing takes hold of anything in its vicinity. Thus
massive adhesions develop rapidly which cannot be loosened by any rehabilitation
procedure.

In another method an attempt to achieve relative lengthening of the flexor
muscles is made by shortening the forearm bones. Shortening of bones by ope-
ration is in itself one of the most difficult chapters of surgery. When carried
out in a condition such as Volkmann’s contracture, shortening of the forearm
bones brings about a much greater disproportion between the length of the
flexor and that of the extensor muscles. The extensor muscles must, therefore,
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either be shortened, too, or else their spontaneous shrinkage through the in-
adequate usage of their contracting power must be relied upon, i.e. their de-
terioration must be taken into account. The results of these operations are not
at all encouraging.

At the present time the method of transposing of the muscle origin distally
is being elaborated, and, according to the reports, is supposed to give good
results. The author has no experience with this operation.

i

Fig. 3a,b,c,d shows diagram of tendon lengthening of a single muscle in ischaemic

contracture of finger flexor muscles. The tendon is excised within the muscle belly,

disconnected and shifted distally. It is then retained in the new position by sutures
and the wound in the muscle closed.

In an endeavour to find a safer and easier method of lengthening tendons,
the author took note of two cases with interesting injuries which he selected
from among his own patients. Neither case had anything in common with
ischaemic contracture but the analysis of both indicated the correct solution for
the lengthening of tendons in Volkmann's contracture.

The first patient, M. B., a woman aged 50 (Fig. 1), was injured in 1949 by
the hot rollers of an ironing press into which her hand and forearm was drawn
up to the elbow. The arm was freed by putting the machine into reverse gear,
so that it was pulled through the pullers once more but in the opposite, i.e.
proximo-distal direction. The powerful pressure applied by the rollers, in the
first onslaught caused contusion of the muscles of the forearm. Then, on freeing
the arm, the pressure tore the tendons out of their muscle bellies and squeezed
them distally. Due to the excessive pressure, the skin of the palm burst open
and the torn off ends of the tendons prolapsed from the wound. These tendon
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ends did not show a smooth surface but were covered with little pieces of muscle
tissue adhering to them in a feather-like fashion. The section of the tendons
running through the palm and the fingers escaped damage. The tendon ends
protruding from the wound were identified as those of the flexor sublimis of
the second, third and fourth finger. The function of the flexor profundus
was, on the whole, preserved. The surgical problem was solved by the
removal of the tendon ends protruding from the wound and by simple suture

Fig. 4a. Fig. 4b. Fig. 4c.

Fig. 4a. Condition of hand prior to operation. — Fig. 4b, c. Condition after lengthening
of tendons.

of the skin. The ultimate result after rehabilitation was good: full flexion of
all fingers, except the index finger, was obtained. In the latter a cursory
examination disclosed that flexion of the middle and terminal phalanges was
absent (Fig. 2). This finding was explained as follows: whereas the tendons of
the flexor profundus muscle for the third and fourth finger had actually remained
intact and could thus regain function by exercises, the tendon of flexor profundus
IT had been torn out of the muscle in the same way as those of flexor sublimis,
but had not been squeezed out of the wound on freeing the arm from the machine
but remained within the muscle belly, slightly displaced distally and had
healed in this position. The lengthening of the tendon thus effected prevented
transmission of the muscle pull to the middle and terminal phalanges. Active
flexion of the middle and terminal phalanges could actually be achieved by
tightening the tendon to its maximum, i. e. bringing the wrist and metacarpo-
phalangeal joints into hyperextension.

The second patient, J. S., a woman aged 29, was not treated by the author
immediately after injury. She was recommended for consultation because she
was unable to flex the middle and terminal phalanges of the third finger. The
patient did not show a scar from any injury, but gave a history of a bus accident
in which she had held onto the strap to the very moment when the bus turned
over. She remembered that her fingers had gradually slipped off the strap until
she lost hold even with the last one. During the period of recovery she had
observed a long, band-like haematoma under the skin of the volar aspect of the
forearm, and after recovery she was unable to flex the third finger. This patient,
too, could attain active flexion of the terminal phalanx if all the proximal joints
were hyperextended.
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In both cases the injury was evidently as follows: a tendon was torn out
of its muscle belly, shifted distally and finally healed in its new position, i.e.
that a lengthening of the tendon had taken place. This uncomplicated and spon-
taneous course of healing without any special treatment suggested the possibility
of easy recovery of function and good results even after intentional, surgical
disconnection of the tendon from its muscle belly performed in an analogous
manner.

The author, therefore, suggested that the mechanism of these injuries could
be imitated by operation in cases of ischaemic contracture of the flexor muscles,
thus achieving the necessary lengthening of the tendons.

TECHNIQUE OF OPERATION
(Fig. 3a, b, c, d)

After the muscles of the volar aspect of the forearm have been exposed, the
bellies of all shortened flexor muscles, particularly those of the deep layer,
are isolated. If possible, the tendons of the deep flexor, which is usually more
affected, are disconnected. First of all, the muscle fascia is severed, then the
muscle fibre bundles are separated proximally in the direction of the prolongation
of the tendon and the tendon fibres, lying flat, exposed. In the distal part of
the muscle these fibres already form a solid tendinous cord. A long, V-shaped
incision is made in the flat part of the tendon exposed in the muscle and a narrow
strip excised in the direction of the prolongation of the distally already formed
tendinous cord, and the muscle fibres adhering to it are cut off with scissors
one by one. Care must be taken not to injure the part of tendon which will
protrude from the muscle after the tendon has been shifted distally.

The disconnected tendon is then shifted distally so that the corresponding
finger can be stretched almost to the full extent. The tendon is then fixed to
the muscle by three rows of fine catgut sutures placed through the middle and
on both edges. One by one all disconnected tendons are thus fixed in their new
position. Finally, the wound is closed and the extremity immobilized by the usual
splint for a period of three weeks with the wrist in volar flexion.

Provided the extremity is placed in an elevated position the postoperative
course is without pain or oedema. Rehabilitation is not very difficult nor does
it last very long — usually six to eight weeks. For this mainly exercises with
an elastic splint as from the third week after operation, and pressure massage
of the operation field, are used.

Lengthening of tendons in the way described above has so far been performed
in three patients with ischaemic contracture.

Patient R. A., a man, aged 27, No. of casepaper 30815/54 had ischaemic con-
tracture of the flexor muscles of the fingers which had developed after a gunshot
wound high up in the forearm. The contracture was of such a degree that he was
unable to use his hand for work for a total period of ten years. The last three
fingers were bent almost to the shape of a hook; the middle phalanges flexed
to an angle of 70 degrees and, with the wrist in the position of 180 degrees, could
not be extended more than 90 degrees. Only with the wrist and the metacarpo-

270




phalangeal joints in the position of extreme flexion could the middle phalanges
be extended but even then not quite completely, i. e. to an angle of 160 degrees.
After the operation (performed as described above) and remedial exercises, the
patient regained extension of his fingers to such an extent that he was able to
return to his original occupation as a blacksmith. The third finger, which after

Fig. 5b. Fig. 5c.

Fig. 5b, c. Condition after lengthening of tendons.

the first operation had still remained slightly flexed, was freed by subsequent
operation. The hand has regained its working capacity although the result of
the operation is not quite a hundred percent. Full extension of fingers can be
performed only with the wrist in slight flexion; with the wrist in hyperextension
the fingers cannot yet be stretched (Fig. 4a, b, ¢).

The second patient, K. H., a man aged 52, No. of casepaper 30778/54, con-
tracted osteomyelitis in the region of the elbow joint 30 years previously which
resulted in bony ankylosis of the joint and ischaemic contracture of the flexor
Mmuscles of the fingers. With the wrist in the position of 180 degrees, extension
of the basal and middle phalanges of the second to fifth fingers was actively and
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passively limited to 135 degrees, as can be seen in the X-ray. Even on full flexion
of the wrist joint the middle phalanges lack 30 degrees to full extension. This
patient, too, could not use his hand for work. After lengthening of the tendons
by the operation described above, he regained normal extension of the fingers
(Fig. 5a, b, c].

Fig. 6b. Fig. bc.

Fig. 6b, c. Condition after operation.

Ischaemic contracture in the third patient, E. H., a girl aged 17, No. of case-
paper 533/57, developed as a result of the pressure of a plaster cast applied for
the immobilization of a fracture of the forearm bones five years previously. Here
the disorder was not as obvious as in the first two patients. Full active extension
of the fingers could be performed, but only when the wrist joint was in the
position of full flexion. The flexion contracture however, impeded, the move-
ments of the wrist joint to the extent that extension could not be carried out above
180 degrees.

In this patient difficulties arose on operation because of changes in the
muscles which proved to be very interesting. Each muscle was divided into two
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bellies by a tendinous band. The contracting power of the muscles was well
preserved. The middle portions of the muscles had evidently atrophied due to the
pressure of the plaster cast which had left an extensive scar in the skin and sub-
cutaneous tissue. On operation the tendons had to be shifted distally from the
more proximal parts of the muscle bellies which appeared to be broader. After
rehabilitation the patient was able to extend her fingers, even with the wrist
in slight hyperextension (Fig. 6a, b, c}.

EVALUATION

The solution of the problem of ischaemic contracture given above is theoretic-
ally satisfactory for two main reasons. The problem has been solved directly
and completely, and thus the main cause of the motor disorder removed in the
same way as when the tendons are lengthened beyond the muscle bellies. The
method described here, however, is without the disadvantage of the older methods.
No severed tendon fibres, or only a minimum number, are left uncovered.

In the first patient the opportunity arose for a biopsy of the operation field,
since a second operation had to be performed to correct the insufficiently length-
ened tendon of the third finger which had remained more flexed than the others.
The findings on biopsy were very satisfactory. Apart from fine scars in the skin,
the subcutaneous tissue and the fascia, not the slightest trace of scars or ad-
hesions could be found in the muscles or tendons. The scars of the superficial
layers were mobile in relation to the surrounding tissue. The scar in the fascia
had the appearance of an opaque band without any thickening.

To a certain extent, these findings are rather surprising, since they come very
near to the ideal condition of healing without a scar, i. e. where the union of
severed tissue has been effected by regeneration. Thus the postulation formulated
by Sudicky, following his experimental work on the regeneration of tissues and
Organs in 1952, has almost been fulfilled.

Special conditions evidently exist for the regeneration of different tissues at
different sites. From the point of view of regeneration it seems that the junction
between the tendon and the muscle is one of the favourable sites. Bunnel, who
was the first to make a correct evaluation of the various methods of tendon
Suture and also correctly layed down which type of suture should be used in the
various conditions, also used muscle for one type of safe tendon suture. His method
of joining the transplant with the tendon at the site of one lumbrical muscle of
the palm has given the best results.

The idea of lengthening a tendon by severing it at the site of its origin from
the muscle and then shifting it distally has been used in other muscles many times
Previously. In 1953, Rank and Wakefield suggested it in their monograph on
dccidents for the lengthening of the tendon of the flexor pollicis longus even in
Primary treatment.

The results of the treatment in the three patients described above have only
Proved that this method is applicable to all muscles of the forearm.




The distance, by which the tendons were lengthened in the cases referred
to above, was on an average 3—4 cm. The final result will always depend both
on the extent to which the tendon has to be lengthened and on the degree to
which the mesotendons which bind the tendons together in the carpal canal have
remained free: If there is very considerable shortening of the muscles, it will
probably not be possible to attain extension of the fingers without severing these
structures. Thus both the operation and subsequent rehabilitation will be more
difficult. In none of the patients referred to above were the mesotendons severed.
The author, however, assumes that the unsatisfactory result in the first case
should be ascribed to this circumstance.

SUMMARY

The author discusses the problem of Volkmann’s ischaemic contracture from
the point of view of reconstructive surgery. He suggests a method of lengthening
the tendons of the shortened muscles by shifting their origin from the muscle
bellies. Good results were demonstrated after operation in three patients. The
importance of rehabilitation to prevent many severe changes developing some-
time after the subsidence of the acute stage, is emphasised.

B BI B O I bl

Hmemuueckas xonrpakrypa PorpKkMaHa, 3aMeYaHUA Y NPOEKT OIepaliuy

J.Vejvalka

O6cyxnena npobneMaTHKa HINEMHYECKOH KOHTPakKTypnl (PonpKMaHa C TOTKM 3peHUA BOC-
CTaHOBHTEABHOM Xupypruu. IlpemnoskeH HOBBIA crmoco6 YANMHEHUSA CYXOXMJIMU VKOPOUEHHBIX
MBI BbIABHUAKEHHEM MX KOHIa M3 MelmeuyHoro Gpiomwka. Ha Tpex 60abHBIX TPOXEMOHCTPHPOBAHBI
XOpolue pe3yJabTaThl INPOM3BENEHHLIX oOnepanuu. B pabore NOZYEPKHYTO .3HAYEHHE BOCCTAHO-
BHTEILHOM Tepanu¥, NMPOM3BOAKMON C ILIENbI0 MpENyNpPeKAeHMT MHOTHX TSKENbIX IOBPEeXIEHMUH,
BO3HMKAWIMX IOCJe OKOHYAaHHUA OCTPOi cTaguM GOnesHH.

RESUME

(Quelques observations au sujet de la contracture ischémique de Volkman
et proposition d’'un mode opératoire

J.Vejvalka

Discussion de la probiématique de la contracture ischémique de Volkman du point
de uue de ’aide chirurgique réparatrice. On propose une fagcon d’allongement des tendons
des muscles retractés en faisant sortir leurs bouts en dehors de la portion charnue
du muscle. Présentation de trois malades, ol cette opération a donné de bons résultats.
On souligne l'importance de cette réhabilitation dans le but de prévenir des endommage-
ments graves qui ne se font sentir que plus tard, aprés que la premiére phase dramatiquée
se soit terminée.
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ZUSAMMENFASSUNG

Die Volkmannsche ischaemische Kontraktur, Bemerkungen
und Operationsvorsehlag

J.Vejvalka

Die Problematik der Volkmannschen ischaemischen Kontraktur wird vom Stand-
punkt einer reparativen chirurgischen Hilfe eingehend dargelegt. Es wird eine Art der
Sehnenverlangerung der verkirzten Muskeln durch Vorschiebung deren Anfinge aus
der Muskelkuppe vorgeschlagen. Gute Ergebnisse nach durchgefiihrter Operation werden
an 3 Patienten demonstriert. Im Text wird die Rehabilitation als Prévention zahlreicher
schwerer Schadigungen betont, die spater, nach Beendigung der ersten stiirmischen
Phase, entstehen.

(Dr. J. Vejvalka): Srobarova 50, Praha 10, Czechoslovakia
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ACTA CHIRURGIAE PLASTICAE — 3, 4, 1961

Clinic of Plastic Surgery, Charles University, Prague (Czechoslovakia)
Director: Academician F. Burian

HEMIATROPHIA FACIEI PROGRESSIVA
Romberg’s Disease

H. PESKOVA, B. STOCKAR

In 1825 Parry first drew attention to a disease of the face the clinical picture
of which was described more exactly by Romberg in 1846. He called the disease
trophoneurosis of the face, and it is referred to under this name in the later
papers. More often, however, the name hemiatrophia faciei progressiva, which
was given to it by Eulenberg in 1871, is used. Since the first observations this
disease has been reported with increasing frequency, predominantly in the
neurological, dermatological and, later, in the stomatological literature. Only in
recent decades have reports also appeared in the surgical literature. These deal
with the only possibility of treatment known hitherto, i. €. with the implantation
of substitute tissue to the sites affected by the atrophic process.

The most complete report on progressive hemiatrophy of the face was
published by Moebius in 1895 and Marburg and Cassirer in 1912. These authors
were supplemented by Wartenberg in 1924 who published a second report on the
disease in 1945. Papers on the disease were published by Marinesco, Kreindler
and Facon in 1931, by La Salle Archambault and Nelson V. Fromm in 1932, by
Mollaret in the same year and later by Weil, Hurez, Morice Levy Burtin, Kazanjian,
Dechaume, Cauhépé, Dubruille, Neumann. In 1937 the report of Zatloukal and
in 1945 that of Karfik from the Institute of Plastic Surgery in Prague appeared
in the Czechoslovak literature. The incidence of the disease is not very frequent.
These authors refer to varying numbers of observations ranging from a single
case to ten and more. The disease mostly affects children and young people
and only occasionally could its onset be observed in adults. The older authors
stressed a prevalence in women, recent authors have denied this.

Opinion as to the more frequent affection of the right or left half of the face
is not unanimous. Heredity has never been observed.

The actual morphological changes are sometimes preceded by neuralgic pains
in the trigeminal area and by spasm of the facial muscle. Atrophy progresses very
slowly and reaches its maximum after 2.5 to 10 years, after which period pro-
gression ceases.

Prior to the onset and spread of atrophy some patients show bluish, white or
brownish pigmented atrophic markings, at first quite delimited, from which, later,
atrophy of all tissues of the face progresses.
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TSI Eig. 2.

Fig. 1. Exactly unilateral affection by an atrophic process. — Fig. 2. Affection of tongue
by right-sided progressive hemiatrophy.

Fig. 3. Fig. 4.
Fig. 3, Atrophy with maximum changes in the forehead, the orbit and the left side
and ala of the nose. — Fig. 4. Atrophic process mainly affecting the lower lip and chin,

to a lesser extent the upper lip and the region of the nose and cheek.
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Apart from slow progression the disease is characterized by its exact uni-
lateral localization (Fig. 1 and 2). The atrophic changes always affect first the
subcutaneous tissue which slowly diminishes, until it finally disappears com-
pletely. In addition to the changes in the subcutaneous tissue, changes take place
in the skin, the mucosa, muscle and bone.

Histologically, intensive chronic inflammatory changes in the subcutaneous
tissue with signs of necrobiosis leading to scar formation, can be observed. The
epidermis is markedly thin and shows slight keratosis on the surface. The stratum
granulosum is almost indiscernible and its thin layer is frequently interrupted.
The interpapillary columns are completely missing in some places, the stratum
Malpighii is markedly thinned. Both vessels and skin appendages are atrophic
at the affected site. The atrophic clusters of sweat glands are usually lined with
poorly stained cells, the cytoplasm of which shows a sharp contour, but otherwise
appears optically almost empty. The differential diagnosis of these changes from
those in localized scleroderma is very difficult. According to Skorpil the dif-
ference lies mainly in the preservation of elastic tissue.

Clinically, the skin becomes thin, dry and taut and firmly adherent to muscle
and bone. After a time it acquires the character of an atrophic scar and is charac-
terized by its atypical greyish brown discolouration, particularly where it lies
close to bone. Sometimes the skin gets slightly creased at the affected site. Mus-
cles atrophy and become thin. Their power is preserved, but the range of move:
ments is limited by the rigidity of the skin. Electric tests do not show any signs
of degeneration. Histology shows slight degeneration of muscle fibres, a decrease
in the number of nuclei and diminishing or disappearance of striation.

The bone changes depend on the age at which the disease started. The
younger the individual the more is the facial skeleton or even that of the skull
affected. Since growth of the skull is completed to the extent of 80% in length,
and 96% in width, in relation to that of the adult, already at the age of three, bone
changes in the skull are usually less marked. The facial skeleton, however, has
but 70% of its ultimate dimensions at the age of three and does not reach 90%
before the age of twelve to thirteen. Therefore, in cases, where the disease has
started at an early age, the bone deficit in the face is often very conspicuous.
Where the disease starts later, this deficit will be only slight or is absent al-
together, though the atrophic process of the soft parts leads to considerable
clinical hemiatrophy and thus to a conspicuous asymmetry of the face. According
to most authors, the teeth do not participate in the atrophic process, nor does
their condition deteriorate with further development of the atrophy.

The salivary glands, too, undergo atrophy as can be shown by sialography-

The atrophic process sometimes comes to a stop and remains localized t0
a smaller area. This mostly happens in the field of distribution of one of the
branches of the trigeminal nerve (Fig. 3 to 7}. Often, however, a large section
of the face is affected (Fig. 8) or the process envelops the entire half of the face,
sometimes also affecting the adjacent parts of the skull and the neck. Parts of
the body other than the face are affected but rarely; some authors, have observed
changes in the upper extremity.
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Fig. 5. Fig. 6.
Fig. 5. The maximum changes in the cheek. On smiling the creasing of the thinned and
brownish discoloured skin is quite conspicuous. — Fig. 6. Extensive hemiatrophy of the
lower lateral part of the face.

Fig. 7. Fig. 8.
Fig. 7. Affection of lower and middle part of face with partial facial nerve palsy. —
Fig. 8. Extensive hemiatrophy developed at the age of four has led to considerable damage
to the skeletal framework of the face.
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Progressive hemiatrophy of the face is sometimes accompanied by alopecia,
trigeminal neuralgia or anasthesia and sympathetic disorders (Claude-Bernard-
Horner syndrome, unilateral mydriasis, heterochromia of the iris, disorders of
perspiration, exophthalmos, local temperature differences, changes in the pilo-
motor reflex, etc.). Even facial nerve palsy, epilepsy, vascular disorders in the
supply bed of the carotid and temporal arteries, arteriosclerosis of cerebral vessels
with mental disorders (psychosis and neurosis} have been described.

Etiologically, various generalized infections, such as diphteria, scarlet fever,
typhoid fever, erysipelas, rubeola, tuberculosis, syphilis, neurotropic ecto-
dermosis, syringomyelia, tumours of the posterial cranial fossa, etc. are usually
mentioned. Some authors consider various local infections, most frequently of
dental origin, to be the cause of this disease. In the majority of patients, however,
the premorbid history does not show any generalized or local affection. The
patients rather relate the appearance of the first signs to minor injuries, often
banal, frequently happening in normal life, i. e. a bruise from a fall or knock, etc.

THE AUTHORS OBSERVATIONS

Since 1934, 23 cases have been treated at the Clinic of Plastic Surgery in
Prague for the sequelae of progressive facial hemiatrophy. In this series there
was a preponderance of women (16), and the right side of the face was much
more frequently affected (15). The disease started between the age of 2 and 13,
most frequently around the 5th, 8th and 10th year. Only in two patients did it
start later, i. e. at the age of 16 an 19. In these two cases a fairly severe accident
preceded the onset. The atrophic process spread from the original site to areas
which had not been affected by the injury. In the patients’ history toothache
was reported five times (twice with purulent periostitis, once incised}. Five
patients gave a history of a blunt blow resulting from a fall, one of which
caused a skin laceration. In one of these cases the process of atrophy started to
spread approximately half a year after the extirpation of a small tumour in the
face. One girl had diphtheria two years prior to the onset of the atrophic process.
In the remaining patients no generalized or local disease could be found in
the history, nor did they remember any injury prior to the onset of the disease.

In nine patients, operated on at the Clinic, the atrophic process involved
the whole side of the face, in three patients it also spread to the upper part
of the neck, in two patients partly to the scalp. One girl to this series showed
slight atrophy in the upper extremity of the same side but without any typical
skin changes. The middle and lower section of the face was affected by the
process in seven cases, the upper section only in two cases, the upper and
middle section also in two cases, and the middle section only in three cases.
In these patients the atrophic process had been active for two to eight years.
The patients came to the Clinic for treatment at an age ranging from 7 to 47
years. Prior to this they had undergone medical treatment with local massage,
application of ointments, cataplasms, ultrasound, in one patient an unsuccessful
operation had been performed on the cervical sympathetic, in another paraffin
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had been injected under the atrophic skin which led to extensive necrosis with
loss of tissue around the corner of the mouth and in the cheek (Fig. 9]).

Heredity could never be established. One patient had a congenital heart
defect, another a bilateral supernumerary rib, yet another a congenital deformity
of the hand with cutaneous syndactyly of three fingers, and, finally, one patient
showed ptosis of the upper eyelid on the affected side of the face. Three patients
showed positive Horner’s syndrome, two unilateral mydriasis, one a partial facial
nerve palsy.

The diagnosis of progressive hemiatrophy of the face is not at all difficult
when it has reached an advanced stage, particularly when a large area, up to
the entire half of the face, has been affected. The picture of the changes in
the skin and subcutis are very typical and occur in no other type of facial atrophy
or asymmetry. A careful history confirms the diagnosis. More difficult is it to
decide in cases where the atrophy has remained limited to a circumscribed area.
In these cases, differentiation between a limited progressive hemiatrophy and
a circumscribed form of scleroderma is often difficult for an experienced histo-
logist, the more so for a clinician. The typical signs in the initial stage of sclero-
derma, i.e. oedema and induration, which never occur in Romberg’s disease,
frequently remain unnoticed, and after skin atrophy has set in differentiation
becomes very difficult.

The unknown etiology and the unclear pathogenesis of Romberg’s disease
has led to numerous hypotheses as to its origin; Pollak, in the same way as
Romberg, Brissaud and Moebius regards hemiatrophy as a vasomotor tropho-
heurosis, Wartenberg, based on the degenerative character of inherited affections,

regards hemiatrophy as a heredodegenerative change. Rothmann coins the theory
of endocrine origin because hemiatrophy is often coincident with endocrine
disorders which, however, other authors have observed but rarely.

Kiskadden and McGregor, who have found peripheral trigeminal neuritis in
some cases, defend the theory of trigeminal origin.

On the basis of the vasomotor changes Cassier adheres to the theory of
sctleroderma being the cause of the disease. The theory of sympathetic origin
has the greatest number of followers. These (Dejerine, La Salle Archambault,
Marinesco, Mollaret, Leri and others) support their hypothesis by numerous proofs
Obtained both by experiment and clinical observations. Several times it was
Possible to provoke the onset of hemiatrophy experimentally by lowering of
the sympathetic tonus, e.g. by means of severing the upper cervical plexus.
Archard and Thiers observed the onset of facial hemiatrophy after irritation
of the cervical sympathetic by thyroidectomy, other authors in cases of cervical
rib, a vertebral tumour, etc. The well known fact that severing of the cervical
Sympathetic does not, in the majority of cases, lead to the onset of hemiatrophy,
is explained by La Salle Archambault and Fromm on the basis of the mixed
character of the sympathetic, i. e. by its paralysing as well as irritating character.
When severed, signs of sympathetic deficiency are combined with paradoxical
signs of irritation.
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The sympathetic theory is clinically supported by the presence of additional
disorders indicative of hyperexcitability of the sympathetic nervous system, such
as iritis, neuropathic keratitis with unilateral mydriasis and exophthalmos, homo-
lateral migraine, changes in the pilomotor reflex, vasomotor disorders, disorders
of perspiration, etc., and the relatively frequent incidence of the Claude-Bernard-
Horner syndrome.

The experiment of Haxahusen and Comel proving an evident influence of
the vegetative nervous system on the simultaneous incidence of vitiligo in pro-
gressive facial hemiatrophy is significent. These authors transplanted the de-
pigmented skin from the atrophic area into normal surroundings and normal
skin to a site where the skin had been affected and vice-versa. The depigmented
transplant gradually became pigmented, whereas the transplant of normal skin
showed depigmentation and atrophy within a few months.

The fact, however, that operations performed on the sympathetic ganglia,
even if carried out in childhood, do not lead to hemiatrophy gave rise to the
present, most frequently expressed view that in progressive facial hemiatrophy
the sympathetic tracts are affected more centrally, perhaps directly in their
centres in the diencephalon. This would also indicate the frequent coinciding
of hemiatrophy with disorders in the cerebral nerves.

TREATMENT

In the literature, progressive facial hemiatrophy is considered to be a disease
which cannot be treated causally. Success in the treatment with the use of
various medical methods reported by some authors is refuted by others who
maintain that the process of atrophy could also have stopped progressing-
spontaneously and not as the result of therapy. Nobody has as yet reported on
the disappearance of already developed atrophic changes as a result of treatment.

The only treatment which gives good results is surgical treatment. This, of
course, does not act on the cause of the disease, which is hitherto unclear, but
only substitutes for the loss of the tissue in the quiescent stage of the fully
developed disease by transplantation of the tissue from a healthy part of the body.

For transplantation to the site of the atrophy, skin, corium, fat, cartilage
and bone have been used, the latter two not only as auto-, but also as homo-
and hetero-transplants. Since, however, the implanted tissue undergoes partial
or total absorption, some authors tried other methods. They believed they had
found them in unabsorbable foreign materials, such as paraffin, ivory, and re-
cently also acrylates and plexiglass. Some authors, e. g. Esser already in 1917,
enlarged the buccal space by an intraoral skin graft and filled the tissue deficit
with an acrylic mould fixed to a dental prosthesis. Recently, Figi and Masson
adopted this method but consider it to be only a supplement to other surgical
measures. In some papers reports of good results after the use of homotransplants
and acrylic inlays have been published; other reports, however, refute this and
recommend the use of autotransplants only.

Since 1934 Academician Burian has been using free grafts of fat and corium
for the correction of loss in volume. Transplantation of this kind of tissue appears
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Fig. 9. Fig. 10.
Fig. 9. Patient, aged 47, had paraffin injected under the atrophic tissues elsewhere some
years previously. Nodules of paraffin clearly stand out against the forehead under the
skin. On the cheek and lip the paraffin has caused necrosis with loss of tissue. — Fig. 10.
Patient, aged 20, with extensive right-sided hemiatrophy together with ptosis of the
eye lid.

Fig. 11. Fig. 12.
Fig. 11. Condition after four transplantations of free corium-fat grafts and suspension
of lid which will have to be repeated in order to widen the palpebral fissure. — Fig. 12.
Severe hemiatrophy developed since the age of four. Condition at nine.




quite logical and has, hitherto, proved best. The technique of the operation is
quite simple. The thinned skin is mobilized through incisions made in the phy-
siological creases or at inconspicuous sites, (the hair margin, below the mandible,
etc.). After careful control of the bleeding, the cavity is filled with a corium-fat
graft which is flattened out into the atrophic site by means of marginal sutures.
In order to avoid affecting the viability of the skin, already lowered by the
disease itself, it is necessary to mobilize the skin only to a limited extent and
finish grafting in stages, each time lifting only a small area of soft tissue. The
early results are very satisfactory. Providing careful operation technique, the
graft takes easily and makes up for the loss in contour.

After a time, however, the transplant starts to shrink, atrophies and some-
times even disappears completely. This process of shrinkage is much more marked
than that which we know from grafting corium-fat tissue to sites where the
skin and subcutaneous tissue have not been affected by an atrophic process.
From this it may be judged that the transplant, though viable, if placed into
the site of pathological change, is not always capable of overcoming the bad
condition of the milieu and, consequently, starts to atrophy itself. This is certainly
not only due to the pressure of taut skin lying over it, but mainly to the in-
sufficient neurovascular supply. The transplant, however, by its very presence,
has a favourable influence on the tissue affected by the atrophic changes,
although it itself may undergo shrinkage and atrophy after a time. It increases
the biological value of the tissue. If, therefore, transplantation is repeated once
or perhaps several times, each subsequent transplant undergoes atrophy to
a lesser extent and results improve (Fig. 10 and 11}.

In less extensive atrophy, mainly with less marked changes in the skin and
subcutaneous tissue, a single transplantation often suffices. In these cases the
transplanted tissue does not succumb to the unfavourable local conditions and
preserves a great deal of its original volume. Maybe the circumstance that the
transplant can be supplied from the surrounding tissue which has not been
affected by the atrophic process, contributes to this by a better supply of the
necessary nutritive substances.

In severe forms of the disease it is often necessary to repeat transplantation
a number of times. The severest forms of hemiatrophy treated by this method
had to be re-grafted 10 to 15 times (Fig. 12 and 13). Clinical experience coincides
here with the results of the experiments carried out by Haxahusen and Comel.

In 1953 Neumann recommended transplantation of tissue with a well de-
veloped blood supply to the site of atrophy by means of a tubed flap which
prior to implantation under the skin had been stripped of its epithelium and
then flattened out. He prepared the flap on the abdomen, transferred it via the
forearm and fixed it by its pedicle to a site which itself had not been affected
by atrophy so as to obtain the best possible conditions for nutrition. It could
be shown that the tissue transplanted by this method did not undergo atrophy
in the same way as a free graft and that later it was necessary to remove the
surplus of tissue which the author had left in reserve, when flattening out the
graft, in the anticipation of partial atrophy. The author has published three cases
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Fig. 13. Fig. 14.

Fig. 13. Patient with sixteen times repeated transplantation of corium-fat tissue taken

from the gluteal regions. — Fig. 14. Right-sided hemiatrophy. Seven times repeated trans-

plantation of free corium-fat grafts improved the biological value of the skin but, however,

did not remove the defect in contour. Every time the grafts were absorbed after a few
months.

Fig. 15. In this patient tissue transplanted by means of a tubed flap from the abdomen
via the forearm was used to make up the loss in contour.
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operated upon with good results. This method was used at the Clinic in one
patient with a severe hemiatrophy where transplantation of the corium-fat grafts
had been performed eight times but the result remained unsatisfactory because
the implanted tissue was always absorbed within a few months. The biological
value of the skin had been improved by free grafting, but correction of the loss
in contour could not be achieved. This was successfully attained by transplanta-
tion of the tissue of a tubed pedicle graft from the abdomen (Fig. 14 and 15].

By this report the authors wish to draw attention to a disease of the face
which, due to its localization, is very distressing to the patient, making him
markedly conspicuous. It can make his life very difficult, although the prognosis
as to life is good. The authors are well aware of the fact that what they have
done so far is only an emergency measure and that they must not be satisfied
by the good results of operations; it is necessary to pay increased attention to
this disease and, by meticulous analysis of the case history as well as by improved
clinical examination, to strive to reveal its etiology and based on this to develop
treatment capable of arresting or curing it.

SUMMARY

Romberg’s disease occurs very rarely and is characterized by its chronic
course and by the fact that it leads to various degrees of facial deformities
which can be corrected surgically with a lasting satisfactory result.

After a brief historical review, the authors discuss the clinical picture of
the disease, the typical feature of which is the slow progress which becomes
stabilized within 2—10 years and is chardcterized by unilateral atrophy of a part
of the face or one side. The subcutaneous tissue is the most affected, followed
by skin and muscle. If the disease starts before the completion of growth of the
facial bones it has a marked effect in deforming the face as a whole. In discussing
the causes of the disease the authors give an account of their own experience
in the treatment of 23 cases at the University Clinic for Plastic Surgery in Prague.
Women are more frequently affected than men, and it is most commonly met
with on the right side. In most cases the onset was before the age of 13, in only
two cases did it start after 19.

The diagnosis of the fully developed disease is easy, but it is more difficult
in the initial stages and where the disease is confined to smaller parts of the
face. Among many hypotheses on the aetiology of the disease, the sympathetic
theory is the most reasonable from the clinical point of view and on the basis
of both experimental and surgical results.

The authors give a brief account of the surgical treatment used at the Clinic.
In the quiescent stage of the disease the volume of tissue only is supplemented
and that always by autotransplants. The implantation of corium dermis and fat
flaps has proved to be the most satisfactory method, either in the form of free
transplants or tubed pedicle flaps with their own blood supply. This improves
the shape of the affected part of the face as well as the quality of the skin cover.
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BLEIBO Bl

IporpeccuBnas remuarpodus nmuna (6osesur Pom6Eepra)

H. Peskovéa, B. Stockar

ABTOpHI MOCBAWIAIOT CBOK paboTy H3yueHMio oiesHu Pombepra, KOTOpas BCTPEUAETCA CpaB-
HHTEIbHO pEIKO, XapaKTEepPH3yeTcsi XPOHHYECKMM TeueHHEeM M ByedeT 3a CO60i BO3HUKHOBEHUE
PassMyHbIX pedopMalMil JHIA, MOANAWOMINXCH XMPYPrH4ecKOMy HWCHOPABIEHUIO CO CTOMKHM, XO-
POWIHM peayJsbTaTOM.

ITocae kpaTkOro ucTOpUYECKOro 0630pa aBTOPHI OBCYKIAKOT KIHHHMYECKYI0 KAPDTUHY 60Je3HH,
THIMYHBIM TPH3HAKOM KOTOpOU SBIAAETCH MeAJIeHHOe NPOrpecCHpoBaHMe Tpolecca, KOTOPHIH mpe-
Kpamgaerca yepes 2—10 sner u xapaKTepH3yeTCst OZHOCTODOHHEH aTpoduell 4acTd HJH Ke BCeH
NonoBMHLI JHua. Ilpr 3ToM 3aboneBaHuM Gosble Bcero GpiBaeT nopaxkeHa IMOOKOXKHAasA KieT4aTka,
3aTeM Takke KO)Ka M Mblmlbel. I[Ipu nopaeHun 6GosnesHbio pebfeHKa O 3aBepliEHMs pPOCTa KOCTEH
LA, nocaefHUEe NPHHHMAlOT ABHOE y4yacTHe B ero nepopMalluM, BO3SHUWKAIOWIEH BCICACTBHE 3a-
MeINieHMsA pocTa Kocre. Ilocie obcyXaeHUs NPUYHH BOSHHKHOBEHHS 6OJIE3HU aBTOPL! OMHCHLIBAIOT
cobcreeHHble HabnmomeHMsa Han 23 60AbHBIMYU, JedeHHbIME B KJINWHMKE JIaCTHYECKOM XUPYPIUU
B Ilpare. 3a6oseBaHHe BCTpEUanoCs yale y KEHIUH, IpUYeM TaKxke dalle Gblia mopakeHa npaBas
CTopoHa nHua. Y GonbmMHCTB2 GoabHBIX 3afoseBaHHe HA4aJoOCh A0 AOCTHXKEHHMs 13 jer u auumsb
Yy nByx 5o 19 jer.

IlocTanoBKa OMarHO3a NpPM MOJHON KapTHHe 3af0jeBaHMA He BbI3LIBAET 3aTPYNHEHMH, 6osee
TPYOHO¥ sABAsETCA IIOCTAHOBKA OWarHo3a B HayaJje 3a60JeBaHHA K TIPM OTPaHMYEHHOH Ha He-
bonboit yuacrok dopme saboneBamma. U3 MHOrmx rumores of aTuonoruu 6GonesHu Haubonee
NpueMaeMoi B KAMHHUYECKOM OTHOUIEHHH ABAAETCS CHMMATUYECKas TEOPHA, KOTOPYI MOXKHO Jerde
BCero ofocHOBaTh pesyibTaTaMu pPa3JUYHBIX HCOBITAHME M XUPYPrUUYecKOro Jie{eHUA.

KopoTko omucaHa MeTogyKa XMPyprUYeCcKOro JedeHHs, NPUMEHAEMOro B KJAuMHHKe. B cramum
IOKOA MOMOJHAETCH TOJBKO yTpaTa ofbeMa, NmpHyeM HCKJIOYHTEJAbHO NPH MOMOIUM ayTOTPaHCIJIAH-
TaTtoB. Haunydmue peayiabTaThi ObLIM IMOJAYYEHBl NPU HMMIUIAHTAUHM KOXHO-)KMPOBOTO JIOCKYTa,
JU60 myTeM CBOGOAHOM TEpeCajK¥ TKaHH, JHMOO TPH TOMOIIY CTeGENBYATOTO JIOCKYTA Ha HOMKE
¢ cofcTeeHHBIM cocymocHafxenueM. IIpu noMOLIM TakKOro MeToma MOXHO YAyYIUUTh KaK BHIL

TI0pa)XeHHOK 4acTH Jdiiga, TaK H Ka4eCTBO KOKHOIO IIOKpOBa.

RESUME

Hemiatrophia faciei progressiva (La maladie de Romberg)
H. PeSkova, B. Stockar

Dans le travail présenté, les auteurs s’'occupent de la maladie de Romberg que 1'on
Wobserve qu’'assez rarement et qui est caractérisée par sa chronicité; elle détermine
des déformations faciales plus ou moins graves, pouvant étre corrigées par des inter-
ventions chirurgicales, ce qui donne des résultats satisfaisants et permanents.

Aprés une introduction historique rapide, les auteurs donnent les détails du dé-
veloppement clinique de la maladie o la progression lente d'un processus qui ne va se
stabiliser qu'au bout de 2—10 ans constitue un des signes les plus typiques et qui, en
Outre, est caractérisée par une atrophie unilatérale ou bien partielle, ou bien affectant
toute la moitié de la figure. C’est la couche sous-cutanée gui est la plus touchée, mais
aussi 1'épiderme et la musculature. Si l'individu se trouve atteint de cette maladie avant
d'avoir terminé le développement de ses os faciaux, ceux-ci participent nettement a la
déformation faciale par un ralentissement de leur développement. Aprés avoir discuté
les causes de I’origine de cette maladie, les auteurs présentent leurs propres observations,
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failes sur 23 malades hospitalisés a la clinique de chirurgie plastique de Prague. Parmi
ces malades, on compte plus de femmes et c’est surtout le coté droit de la figure qui
est touché; chez la plupart, la maladie s’est déclarée avant 1'dge de 13 ans et deux
fois seulement avant l’age de 19 ans.

On reconnait facilement les stades évolués, mais le début de la maladie et les cas
ol elle n'intéresse que des régione relativement petites sont plus difficilement a dia-
gnostiquer. Du grand nombre des hypotheses possibles quant a 1'éthiologie de cette
maladie, c’est la théorie sympatique qui semble la mieux acceptable du point de vue
clinique et expérimental aussi bien que par rapport aux résultats opératoires.

On décrit sommairement la méthode du traitement chirurgical utilisé a cette clinique.
A létat de repos, on ne remplace que les pertes en volume, et ceci uniquement par
greffe autoplastique. C’est 'implantation d’un lambeau dermo-adipeux qui s’est montrée
la plus appropriée, et ceci aussi bien sous forme de greffe libre que sous forme d’un
lambeau cylindrique pédunculé avec son propre approvissionnement vasculaire. De cette
maniére, c’est aussi bien I’hémiatrophie faciale de la partie atteinte de la figure que
la qualité de la couverture épidermique qui se trouvent sensiblement améliorées.

ZUSAMMENFASSUNG

Hemiatrofia faciei progressiva (Rombergsche Erkrankung)
H. PeSkov4d, B. Stockar

Die Autoren beschéftigen sich in ihrer Arbeit mit der relativ selten vorkommenden
Rembergschen Erkrankung, die sich durch Chronizitdt auszeichnet und eine Gesichts-
deformation verschiedenen Grades zur Folge hat, die chirurgisch mit einem guten Dauer-
erfolg korrigiert werden kann.

Nach einem kurzen historischen Uberblick behandeln die Autoren das klinische
Bild der Erkrankung, deren typisches Anzeichen eine langsame Progressicn des Prozesses
ist, die sich im Verlaufe von 2—10 jahren stabilisiert und durch einseitige Atrophie eines
Teiles oder der ganzen Gesichtshalfte charakterisiert wird. Am meisten befallen ist das
Subcutaneum, hernach auch die Haut und der Muskel. Wird das Individuum von dieser
Erkrankung vor der Wachstumsvollendung der Gesichtsknochen befallen, so beteiligen
sich diese klar durch ein verlangsamtes Wachstum an der Gesichtsdeformation. Nach
einer Diskussion iiber die Entstehungsursachen der Erkrankung, werden eigene Beo-
bachtungen von 23 Fallen angefiihrt, die an der Klinik fiir plastische Chirurgie in Prag
behandelt wurden. Mit einer Praevalenz von Frauen, bei haufigerer Schadigung der
rechten Seite, begann bei der Mehrheit die Erkrankung vor dem 13. Lebensjahr, nur
2 Falle im 19. Lebensjahr.

Die Diagnose der entwickelten Erkrankung ist leicht, schwieriger gestaliet sich diese
zu Beginn der Erkrankung und bei Formen, die auf einen kleinen Abschnitt begrenzt
bleiben. Von den zahlreichen Hypothesen uber die Aethiologie der Erkrankung ist die
sympatische Theorie durch Versuche und operative Ergebnisse am leichtesten durch
Versuche und Operationserfolge Klinisch verwertbar.

Es wird ein kurzer Vorgang der an der Klinik verwendeten chirurgischen Behandlung
geschildert. Im Ruhestadium werden lediglich die Volumenverluste erganzt und dies
ausschliesslich durch Autotransplantate. Am meisten hat sich die Implantation eines Corio-
Fettgewebslappens, entweder als frei transplantiertes Gewebe oder mittels Rundstiel-
lappens mit eigener Gefdssversorgung bewahrt. Durch diesen Vorgang wird sowohl ein
Formverlust des geschédigten Gesichtsteiles, sowie die Qualitdt der Hautdeckung ver-
bessert.
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Clinic of Maxillofacial Surgery, Medical Academy Lo6dZ (Poland}
Director: Doc. ]. Bardach
Department of Pathology, Medical Academy, LodZ
Director: Prof. Pruszczynski

BLOOD SUPPLY OF A FILATOV’S SKIN FLAP

J.LBARDACH, AL KURNATO WSKI

In the reconstruction of total or partial defects of the nose by the method
of Khitrov, as well as by the authors’ modification, the fatty tissue of the
flattened flap must be radically removed. The stripped flap is, however, also
bent at an angle of 90° to 180° thus greatly obstructing the blood supply of the
rotated part.

Khitrov was the first to suggest radical removal of the fatty tissue from
a Filatov’s flap. He based the method on his own clinical observations regarding
the position of vessels at the periphery of the flap.

Similar observations, concerning the branching of the large vascular network
at the border between the skin and the subcutaneous fat, were described by
Kartashev and Vechtomov. They did not, however, use these findings which were
based on only a few histological examinations, to draw concrete conclusions.

In a histological study Pe§kova showed that four to five weeks after transfer
of a Filatov’s flap the number of blood vessels in the subcutaneous and fatty tissué
increases. She also points out that both the number and calibre of blood vessels
increases manyfold in flaps which have been transferred repeatedly, as compared
with the number and calibre of blood vessels in a flap just formed.

In the central portions of a Filatov’s flap, Okulova could find no blood vessels
which were larger than a normal vessel. Zhak found larger vessels only in three
out of 37 histological slides, whereas in all others he found vessels of varying
calibre in the skin as well as on the border of the skin and subcutaneous tissue.

A number of papers of different authors were concerned with research of
the blood supply of Filatov’s flaps, aimed at ascertaining the most favourable
conditions for transfer, with regard to the formation of new arteries and veins.
In this research a number of different methods was used: contrast substances,
fluorescence, thermoelectric measurements, radioactive isotopes. These methods
of research were carried out by Braithwaite, Conway, Kasparova, Douglas and
Meneely, Taubenfliegel and others.

In spite of this, however, no clear answer was found to the question as {0
which vessels are of essential significance for the blood supply of a Filatov
flap and what course they take. The above cited survey of references permits
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the conclusion to be reached that up to date no histological research has been
carried out substantiating the possibility of radical removal of the fat layer from
a flattened Filatov’s flap. Many authors fear that radical removal of the fatty
tissue may have an adverse effect on the blood supply of the flap which may
be followed by total or partial necrosis.

Fig. 1. Cross section of a Filatov’s flap. Stained with haematoxylin-eosin. Magnified 5X.—
1. epidermis, 2. corium, 3. layer of fat.

The authors' clinical observations are in conformity with those of Khitrov
who maintains that in the periphery of the flap there is an abundant network
of blood vessels which is well visible.

The authors’ experimental in the reconstruction of the nose with a Filatov’s
flap completely stripped of its fat layer has convinced them that the main role
in the blood supply of the flap is played by the vessels of the corium and those
Situated at the border between the skin and subcutaneous fat. They also ascertain-
ed that the viability of skin flaps of a surface area of 60 to 120 cm.? undergoes
1o changes even if the flaps have a very narrow nutritive pedicle.

These clinical observations, therefore, had to be complemented by histological
Tesearch with the aim to investigate of the blood supply of the corium and the
bart of the fat lying next to the skin.

Microscopic examinations were carried out in 34 specimens of skin excised
from 16 Filatov flaps: Excision was carried out at different stages between 5 weeks
and 22 months after the formation of the flap, up to its implantation into the
forearm or the margin of the facial defect and also during the reconstructive
DPlastic operation.

As control, in five cases skin was obtained from the abdomen in the region
Where Filatov’s flaps were taken, and in six cases skin was taken from the same
Site in a cadaver.

A total of 45 excised specimens of skin were investigated after fixing
them in formalin, embedding in paraffin and staining sections with haemato-
Xylin-eosin.




The blood supply of the skin was evaluated by counting the number of blood
vessels in three fields of each slide at the same power 10 X 8 and measuring
the diameter of the vessels with a special eyepiece fitted with a measuring scale.
The fields were chosen so that the border between the epithelium and the corium
was always visible.
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Tab. 1. Curves illustrating the average amount of blood vessels in dependence on the “age”
of tubed flaps. Average values. The age of tubed flaps.

The blood vessels of the skin were divided into two groups according to
their diameter. Group A comprised vessels up to 20 y in diameter, group B those
above 20 u. Special attention was paid to the blood vessels of the subcutaneous fat.

The material was divided into three groups according to the age of the flap.
Group [ consisted of specimens in which the skin was excised 12 weeks after
formation of the flap, group II those after 10—24 weeks and group III — after
more than 24 weeks.

The control group “K,” consisted of specimens excised from the abdominal
skin at a site where Filatov’s flaps are usually formed. Control group “K;” com-
prised skin taken from cadavers.

In all specimens, both control and taken from Filatov flaps, most arteries
and veins of the superficial layer were small and thin-walled.
(See Fig. 1, 2, 3, 4.)

Both the number and the diameter of these vessels, were diiferent in the
different slides, in the control group and in the specimens from Filatov flaps.
In most slides vessels of large diameter were observed at the border of the skin
and the subcutaneous tissue.

(See Fig. 5.)

The numerical values obtained by counting the vessels found in the corium
in the histological preparations were submitted to statistical analysis (Kur-
natowska}.
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Fig. 2. Abdominal skin. Stained with
haematoxylin-eosin. Magnified 100X. —
1. Vessels of diameter up to 20 p. — IL
Vessels of diameter over 20 y. — Fig. 3.
Filatov flap (group I}. Stained with hae-
matoxylin-eosin. Magnified 100X. — L.
Vessels of diameter up to 20 4. — II. Ves-
sels of diameter over 20 y. — Fig. 4. Fila-
tov flap (group III). Stained with hae-
matoxylin-eosin. Magnified 100X. — L.
Vessels of diameter up to 20 g. — II. Ves-
sels of diameter over 20 .
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The mean value (X} of the number of blood vessels of different diameter
was calculated for all groups. The condition of the blood vessel network in the
corium of Filatov’s flaps is depicted in the diagram, where the age of the flaps
is marked on the ordinate and the mean value of the blood vessel diameters (X]
on the abscissa.

Fig. 5. Filatov flap. Vessels on the border between corium and subcutaneous tissue.
Stained with haematoxylin-eosin. Magnified 100 X. — 1. Vessels of diameter up to 20 y. —
I1. Vessels of diameter over 20 u.

The standard deviation was calculated for each point. In Tab. 1 the arithmetic
mean and the standard deviation of the control groups are shown, in addition
to the curves.

From the diagram it becomes evident that the mean value of the number
of vessels is substantially higher in Filatov’s flaps than in the control groups;
e. g. in the control group “K;” the mean value of vessels with a diameter up to
20 y is 5, whereas in group I (slides of the skin from flaps 12 weeks after
formation) this indicator is 8.8 and in group IIT even 11. The difference in the
number of vessels was found to be smaller in the groups with diameters over
20 y. Thus in the control group “K,” X amounts to 2.3, in group I to 2.6 and
in group III to 3.0.

For comparison of results obtained in the various groups and the control
material the indicator of the significant difference t (Student’s test) and the
value P (probability of favourable cases according to FiSer’s table) were used.
The values thus obtained are shown in Tab. 2.

From this table it becomes evident that the differences in the blood supply
of the skin between control group “K;” and “K,”, group III and II, and also
group II and III are statistically significant. The difference concerns to vessels
of small diameter (up to 20 ). Comparing the number of vessels with dia-
meters over 20 y it can be shown that the difference between group II and III
is statistically significant.
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Tab. 2. Comparison of values of the indicators of significant difference ’t’’ as obtained from
the various groups

|
III 111 IT l II 1 | I

Groups |
A B A [ B A l B
|t 5.7143 — — ‘ — , -
K, ,
di d<0.01 — !
3.0704 1.1006 1.9528 0.4615 1.557 ‘ 0.3356

e d d-<0.01 l 0.3>d>0.2 (0.1>d>0.05| 0.7>d>0.6 | 0.2>d>0.] |0.8§>d>0.7

3 t|  1,6373 0.5479 0.0943 0.8108
di 0.2>d>0.1 | 0.7>d:>0.6 d=>0.9 0.5>d>0.4
i |
! t 1.9351 | 2.5253 0.0943 0.8108
II
!d‘ 0.1>d>0.05| d<0.01 _ d>0.9 | 0.5>d>0.4
t = 1.9351 25253 = 1.6373 0.5479
11

d = = 0.1>d>0.05 d<0.01 0.2>d>0.1 | 0.7>d>0.6

i

— = Statistically significant differences.

On the basis of the clinical and histological observations the authors came
to the conclusion that the network of blood vessels, lying in the corium at the
border between the corium and the subcutaneous tissue, is of decisive significance
for the blood supply of a Filatov’s flap. The microscopic examinations and the
statistical analysis show that the blood supply of the skin of a Filatov flap is
better than that of the abdominal skin taken from a site where these flaps are
usually formed, as well as of the skin taken from the abdomen of a cadaver
[control slides). The authors also found an increase in the number of vessels
in the skin of a Filatov’s flap after “training” and stepwise transfer.

These phenomena must be evaluated in close connection with the conditions
under which the skin is placed atfer formation of a Filatov’s flap. It is well known
that conditions for the blood supply get worse in the first period. But already
three to four weeks later a balance of the blood circulation in the flap is reached
which makes transplantation possible. It should, however, be added that from
the tenth to fourteenth day after the formation of a Filatov’s flap the conditions of
its blood supply are impeded artificially by the so-called “training”. Some days
later one pedicle is cut off from its matrix and transferred to a new site what
constitutes considerable worsening of the blood supply in the flap.

The authors assume that the increase in the number of blood vessels present
in the pedicle is the result of vessels sprouting or of the widening of capillaries
which under normal conditions are indiscernible because of their narrow diameter.
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The authors also assume that the changes in the number and the calibre
of blood vessels found in the skin of a Filatov flap are morphological manifesta-
tion of compensatory properties of the skin under changed conditions.

SUMMARY

In plastic reconstructions of partial or total defects of the nose with a Fi-
latov flap by the method of Khitrov or the authors’ modification, it is necessary
to remove the fatty tissue of the flattened flap almost completely. Hitherto no
histopathological research justifying the complete removal of fatty tissue from
a Filatov’s flap, has been carried out.

In their histological studies the authors tried to determine the character
of blood supply the skin of the flap and the adjacent connective tissue. Micro-
scopic examination of 34 specimens of Filatov’s flaps from 16 patients was carried
out. The material was taken at different periods after the formation of the flap
(from 5 weeks to 22 months]). For control skin was taken in five cases from
the abdomen in the vicinity of the site where the flap was formed originally,
and in six cases abdominal skin from cadavers. The number of blood vessels
was counted in three fields in each slide, and, at the same time, the diameter
of these vessels was measured.

The results obtained by the histological evaluation of the number and dia-
meter of vessels in the corium, were treated statistically.

Microscopic and statistical evaluation showed that the main part in the
blood supply of a Filatov’s flap is played by the network of blood vessels in the
coriutn and by that situated at the border between the corium and the sub-
cutaneous tissue. The skin of a Filatov’s flap has a better blood supply than that
taken from the abdomen of the same patient or of cadavers. It was also found
that the number of blood vessels in the corium of a Filatov’s flap increases by
“training” and successive re-implantation. The authors explain these phenomena
as a morphological manifestation of the compensatory properties of the skin
under changed conditions.

BLI B O ZIbI

Kposocuabxenne xoxu ¢uaaroBckoro crebas

J].. Bardach, A. Kurnatowski

[Ipsf niacTHKe 4aCTHYUHBIX H IMOJHBIX 1edeKTOB HOCa (HUIATOBCKMM cTebieM INo MeTomy
XHTpoBa HAM MO Hawei MORHPHMKALMU STOTO MeTola, HEOOXONHMO yNaNHTh MOYTH BCIO >XMPOBYIHO
TKaHb M3 pacnaactaHHoro cre6as. lo HacTORIjero BpPeMEHHM He MNPOBOIMJMCh THCTOMATOJOTH-
YecKHe HCCJEeNOBAHMSA C lLenblo OOOCHOBAHHA BO3MOXKHOCTH IOJHOIO YIAj€HWs >XHPOBOH TKaHH
13 $UIATOBCKOTO cTeb.ts.

B nmnpouecce HamMX TUCTONATOJNOTMYECKMX HCCIENOBAHMHM MbL CTPEMHJMCH OIIPEREJHThb
XapaKTep KpOBOCHABXeHHMA COBCTBEHHO KOXM CTeONA M COSNMHMTENBHON TKAHH, HENOCPeNCTBEHHO
Kk Heft npuierawiesi. MHKpPOCKONMHYeCKHe HCCilenoBaHus ObLTM mpousBenedHsl Ha 34 mpenaparax
dunaTtosckux crebielt, B3ATHIX y 16 6GonapHbIXx. MaTepnan nns uccrenoBaHMA Mel Opaau B pas-
JUYHHE CPOKH OT MOMeHTa obpasosaHusa cTebas (or 5 Hemenp mo 22 Mmecsaues). Hdna KoHTpoas
B 5 cnyuasx 6plya MccneloBaHa KOXa >KMBOTA, B3ATAs 10 COCENCTBY CO CHODMHPOBAHHBIM $uia-
TOBCKMM cTefeM, a B 6 caydasx KoXa KHBOTa Tpyma. KoandecTBo KpDOBEHOCHBIX COCYIOB
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B KaXXIOM Cpe3e BBICYMTHIBAJIOCH B Tpex noasx 3peHud. [Iposonuauch TakKe M3MEpeHHs nuaMerpa
3TUX cocynos. IlonyuyeHHEle B mNpouecce THCTOJNOrMYECKMX MCCNENOBAHUN NaHHEIE, KacaoljHecs
KONMYecTBa M AHAMETPA COCYNOB COGCTBEHHO KO, GBINM NONBEPrHYTEl CTATHCTHYECKOMY AHAIH3Y.

MuxpocKonKy4ecKe MCCHENOBAHHS M CTAaTHCTHYECKMe BLIYMCIEHMA YKAa3bIBAIOT, YTO pellalo-
Hjad pON: B NUTAHMM QHIATOBCKOTO cTeGJA TNPHHAMNEKHUT CeTH KPOBEHOCHBIX COCYNOB, HAXOLA-
mHxea B COGCTBEHHO KOXE M Ha IpaHKLe COGCTBEHHO KOXH M MONKOKHOU KieTuaTku. Koxa
$unaTOBCKOTO cTebis HMeeT Jydullee KPOBOCHAGXeHHe 1O CPaBHEHMIO C KOXKEH >XMBOTA TOTO JKeE
DOJIEHOTO, a TaKXe C KOXEH JKMBOTA, B3IATOM OT Tpyma. YCTAaHOBJEHO TaKXe, YTO KOJIHYECTBO
COCYZOB COOGCTBEHHO KOXM (QHUIATOBCKOTO CTeGaA yBeJIMYHMBAETCA II0CJe TPEHHMPOBKKH U IocCje
nocyeaylouIux Tnepecanok. ABTOphl OOBSACHAKT 3TH SABJEHHA, KAk MOPQOJIOTHYECKOe BhIpa’keHHE

KOMIIEHCATOPHEIX crtocobHOCTER KO)XY, HaXOHNAUIEHCS B HM3MEHEHHEIX YCJIOBHAX.

RESUME

Perfusion sanguine du lambeaun d’aprés Filatov
J. Bardach, A. Kurnatowski

Lors des greffes d’aprés Filatov des défectuosités partielles ou totales de la nez par
la méthode de Chitrov ou bien a Paide de notre modification de cette méthode, il est
indispensable d’enlever a peu pres entiérement le tissu adipeux du lambeau mis en place.
jusqu’a maintenant, I’examen histologique et pathologique devant motiver la possibilité
de ’écartement complet du tissu adipeux du lambeau de Filatov n’a pas encore été fait.

A l'occasion des études histologique, les auteurs ont essayé de mettre en évidence
la perfusion sanguine du lambeau et du tissu conjonctif adhérent. Cet examen micro-
scopique a été fait sur 34 préparations de lambeaux de Filatov de provenance de 16
malades. Le matériel examiné a été prélevé a des stades différents du développement
du lambeau (& partir de la cinquiéme semaine jusqu’au 22éme mois). Des morceaux
de la peau abdominale, prélevés d’un cdté sur 5 malades au voisinage de l'endroit cu
on avait fait prendre naissance le lambeau de Filatov, d’autre coté sur 6 sujets décédés,
ont été examinés pour servir de contrdle. Le nombre des vaisseaux sanguins a €té
déterminé dans trois champs visuels de chaque coupe. En méme temps, le diameétre
de ces vaisseaux a été évalué.

Les résultats des examens histologiques, en ce qui concerne le nombre et le dia-
meétre des vaisseaux du derme, ont été précisés par des calculs statistiques.

La comparaison des résultats microscopiques et statistiques prouve que le réseau
vasculaire du derme et celui de la couche intermédiaire entre le derme et le tissu
conjonctif sous-cutané jouent le role le plus important pour la perfusion sanguine du
lambeau de Filatov. La peau du lambeau de Filatov est mieux approvisionnée en sang
que la peau et que la peau abdominale des sujets décédés. On a pu constater que le
nombre des vaisseaux du derme du lambeau de Filatov augmente au cours du trainig
et des greffes successives. Les auteurs expliquent ces phénomeénes qu'ils considérent
representer des manifestations morphologiques des facultés compensatrices de la peau
dans les conditions qu’ils viennent de décrire.

ZUSAMMENFASSUNG
Die Blutversorgung des Hautlappens nach Filatov
J].Bardach, A. Kurnatowski >

Bei der plastischen Korrektion teilweiser oder vollstdindiger Nasendefekte mit dem
Filatovschen Lappen nach der Methode von Chitrov oder mittels unserer Modifikation
dieser Methode es ist unerlasslich, das Fettgewebe des Lappens fast vollstandig zu ent-
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fernen. Bisher wurde eine histologisch-pathologische Untersuchung, die die Moglichkeit.
das Fettgewebe des Filatovschen Lappens vollstdindig entfernen zu konnen, bestdtigt
hétte, noch nicht durchgefdhrt.

Bei unseren histologischen Untersuchungen suchten wir die Art der Blutversorgung
des Lappens und des ihm unmittelbar anliegenden Bindegewebes festzustellen. Es wurden
mikroskopische Untersuchungen an 34 Praparaten von Filatovschen Lappen bei 16 Pa-
tienten durchgefuhrt. Das Material fiir die Untersuchung wurde in verschiedenen Zeit-
abstdnden nach der Bildung des Lappens (5 Wochen bis 22 Monate) entnommen. Zu
Kontrolluntersuchungen wurde in 5 F&llen eine Untersuchung der Bauchhaut durch-
gefliihrt, wobei letztere an diesen Stellen entnommen wurde, die dem Bildungsort des
Filatovschen Hautlappens benachbart waren; ferner wurde in 6 Fallen auch die Bauch-
haut von Leichen untersucht. Die Anzahl der Blutgefdsse wurde in jedem Schnitt in 3 Ge-
sichtsfeldern gezahlt, gleichzeitig wurde der Durchmesser dieser Gefasse gemessen.

Die durch die histologische Untersuchung gewonnenen Ergebnisse hinsichtlich der
Anzahl und des Durchmessers der Koriumgefdsse wurden statistisch ausgewertet.

Die mikroskopische und die statistische Bewertung weisen darauf hin, dass die
Hauptrolle bei der Ernahrung des Filatovschen Lappens dem Blutgefassnetz des Koriums
und dem vaskuldren System an der Grenze zwischen Korium und Unterhautbindegewebe
zukommt. Die Haut des Filatovschen Lappens weist eine bessere Blutversorgung auf
als gewohnliche Haut, aber auch als die bei Leichen untersuchte Bauchhaut. Es konnte
festgestellt werden, dass die Anzahl der Blutgefdsse im Korium des Filatovschen Lappens
durch Training und sukzessive Transplantation ansteigt. Die Verfasser betrachten diese
Erscheinung als morphologischen Ausdruck der Kompensationsfdhigkeit der Haut, welche
sich unter verdnderten Bedingungen befindet.
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ANAESTHESIA IN THE SURGICAL TREATMENT OF BURNS

R.IL.MURAZYAN

In recent years, surgical treatment of deep burns consisting in excision of
necrosis and autotransplantation of skin (Postnikov, Kolesnikov, Vilyavin, Aryev,
Vilain, Franc, MacMillan and others) is gaining increasingly wide usage.

In view of the surgical trauma in these operations, not infrequently accom-
panied by shock (a serious condition in these patients), and also by complications
originating from disorders of the internal organs, the question of differentiated
approach to and choice of the anaesthetic arises.

Protopopov, Postnikov and Gektin suggest local anaesthesia with novocain
in the surgical treatment of burns, whereas Kolesnikov, Vikhriev, Matushevich use
ether-oxygen intratracheal anaesthesia in most operations.

During the period from 1954 to May, 1960, 182 autotransplantations of skin
in 116 patients were performed at the Burns Department of the Surgical Clinic
of the Central Institute for Haematology and Blood Transfusion, holder of the
Lenin Order. In 21 patients early excision of necrotic tissue together with auto-
transplantation was carried out (see Tab. 1).

In most cases the skin grafts were taken by means of a pneumo- or electro-
dermatome.

It should be mentioned that in most patients who underwent surgical treat-
ment, the condition was of medium severity. This was caused by the extent of the
burns, by septic manifestations and by low haemoglobin, erythrocyte and blood
protein readings. In 102 patients with burns of second and third degree more than
20% of body surface was affected : 96 showed definite signs of sepsis with a raised
temperature; in 69 the blood proteins were decreased, in 28 of them the protein
concentration was less than 5.5%.

In 32 patients disorders of the cardiovascular system and the respiratory
tract were ascertained. The large number of patients and the various degrees
of surgical trauma required great care in the choice of anaesthetic. In the surgical
treatment of burns the author used local anaesthesia, intramedullary anaesthesia
with novocain, intravenous general anaesthesia with thiopental sodium adminis-
tered in divided doses, ether-oxygen anaesthesia with a mask and intratracheally,
potentiated by curare substances.

Local anaesthesia by injection was used in the taking of autotransplants of
a size up to 600 cm? When using a pneumo- or electrodermatome the thickness
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Tab. 1. Types of anaesthesia used and complications observed in surgical treatment of patients
with burns

Size of autografts ‘ Complications
' i | Number of a8
Type of anaesthesia up t0 | from200 | from 200 | OVer loperations| Sh Pneu-
§ ock ;
200 em? | to 600 cm®/to1000 ecm?®| 1000 cm? | monia
S - g e 3 ] BN ia i A
[ \
Local anaesthesia ) 86 34 = - 120 . -
1 |
Intramedullary novocain ’ |
anaesthesia - 2 2 . -

Thiopental-sodium intra-
venous anaesthesia in di-
vided doses | 1

Ether-oxygen anaesthesia |

-3
@D
—

with mask ‘ 2 10 7 2 21 1 1

Intratracheal anaesthesia |

potentiated with curare i

substances 1 4 16 | 11 31 2 1
Total i 89 87 23 13 182 4 2

of the skin grafts did not exceed 0.3 to 0.5 mm. For grafts up to 400 cm?, a 0.5%
solution of novocain (100 to 400 ml.}, for larger grafts a 0.25% solution (500 to
800 ml.) was used. Infiltration of the tissue with the novocain solution formed
a firm elastic cushion raised above the surrounding tissue which facilitated the
taking of a straight and even graft.

For the taking of skin grafts from the lower and middle third of the thigh
and the calf, in two cases the author used novocain administered by a regional
injection anaesthetizing the whole limb.

For short operations intravenous thiopental sodium anaesthesia administered
in divided doses was used. Slow intravenous injection (lasting ten minutes) of
a 2% solution of thiopental sodium, given in amounts of 25 to 50 ml. (0.5t0 1.0 g},
resulted in anaesthesia lasting 15 to 20 minutes. It should be added, however, that
sufficient depth of anaesthesia was not always attained by this method wihich,
in traumatizing operations, may lead to shock, an event the author was able to
register in one of his patients.

In 52 operations ether-oxygen general anaesthesia was given by mask or
intratracheally. In the last two years intratracheal ether-oxygen anaesthesia with
premedication (atropine, promidol, morphia and barbiturates} together with the
administration of agueous solutions of thiopental sodium and relaxants, were
used. Only in cases where intubation was difficult or in patients with scars in the
face or on the neck, was ether-oxygen given by mask. The advantage of poten-
tiated intratracheal anaesthesia in the taking of large grafts or in traumatizing
operations is as follows: possibility of a} attaining the best possible conditions
of anaesthesia with the smallest possible dose of anaesthestic, b} aspirating mucus

from the bronchi during operation, c) applying artificial and controlled res-
piration.
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Vikhriev, Matushevich and Filatov registered shock in four out of 57 cases of
burns operated on under intratracheal anaesthesia, whereas in 209 operations
only one patient died from shock on the table and only three patients died during
the first days after operation from cardiac failure.

In 52 operations under ether-oxygen anaesthesia the author observed first
degree shock in three patients in whom skin was taken from an area larger than
1000 cm? (see Tab. 1). Two patients developed postoperative pneumonia in the
first days following operation. No patient, however, died during the operation or
in the postoperative period.

These favourable results attained despite extensive and traumatizing oper-
ations, can be explained as follows:

1. Meticulous pre-operative treatment by routine blood transfusions in
amounts of 200 to 400 m!. (twice to three times a week).

2. Anti-shock measures by drip infusions introduced at the beginning of the
operation and by polyglukin, a highly effective blood substitute, in doses of 200
to 400 ml. administered in a continous flow if the arterial pressure dropped to 90
or 80 mm. Hg.

3. Intratracheal anaesthesia potentiated with curare preparations, used in
most operations, decreased the danger of hypoxia and shock even in traumatizing
excisions of necrotic tissue and large autoplasties.

In extensive burns, where repeated operations at intervals of six to seven
days could be anticipated, particularly in cases of cardiovascular or pulmonary
disorders, traumatizing excisions of necrotic tissue and extensive autoplasties
were mostly performed under potentiated intratracheal anaesthesia. Less trau-
matizing operations were carried out under local anaesthesia.

Not in a single case did the author register shock when local novocain anaes-
thesia was used. This applied even to cases with cardiovascular pathology. The
function of the cardiovascular system was registered in all patients with burns
larger than 10% of body surface or in those who had cardiovascular disorders
before the accident.

In these patients a study was carried out of the ECG and X-ray kymograph
recordings during movement (Burevich). Registration of the venous and arterial
pressure permitted most precise assessment of the changes in the cardiovascular
system. Where clear signs of cardiovascular failure or severe changes in the
parenchymatous organs are found, the author recommends using local novocain
anaesthesia particularly when the need arises for repeated operations at intervals
of five to seven days.

However, the actual lack of direct contraindications for potentiated intra-
tracheal anaesthesia permitted its successful and repeated use (5—6 times) even
with patients in a very serious condition.

Apart from elaborating the various indications for the use of the different
methods of anaesthesia, the author also studied the problem of the take of auto-
grafts in connection with the type of anaesthesia used. Postnikov and Propopov
assumed that novocain anaesthesia is followed by a better take of skin grafts.
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Kolokoltsev, on the contrary, demonstrates that local anaesthesia makes con-
ditions worse for the take of autotransplants.

Bezmenova, Vikhriyev and Matushevich are unable to prove any advantage
of local over general anaesthesia,

On analyzing the material the author was unable to register any advantages
of one type of anaesthesia over the other with regard to the take autotransplants.

SUMMARY

1. In the choice of the type of anaesthesia to be used it is necessary to take
into account both the extent and the duration of the operation, and the condition
of the patient at the beginning of the operation,

2. In excision of necrotic tissue and autotransplantations of a small area the
injection of novocain gives an adequate degree of anaesthesia without causing
any complications.

3. With intramedullary novocain or with intravenous thiopental sodium in
divided doses, it is also possible to attain an adequate degree of anaesthesia. With
novocain, however, application remains limited to the extremities, and with thio-
pental sodium anaesthesia which lasts about 20—30 minutes, in a number of cases
(particularly in excision of necrotic tissue) it does not always reach a sufficient
depth.

4. In extensive and traumatizing operations it is best to use intubation general
anaesthesia potentiated with curare substances.

The take of autotransplants evidently does not depend on the type of
anaesthesia used.

BBl BO I bl

Ofe36onuBanue NpU XUPYPrHYECKOM JEYEHHMH OXKOTOB

P U MypaasH

1. B saBucuMocTH OT OfBEeMa H [POLOKMTENBHOCTHM XMPYyPIMUYECKOIO BMELIATENLCTBA,
HCXOOHOrO COCTOSHUSA OKOrosoro GossHOro, Heobxomum audpepeEUMPOBAHHBIA NOXXON K BBIGOPY
TOTO MJIM MHOTO BHIa obesbonuBaHua.

2. Ilpu npopemeHMy HeGONBIIMX MO MJOWANM HEKPOTOMHUM K ayTOTPAaHCIIAHTALUNA MHPHIAB-
TpaLMOHHasd HOBOKaMHOBAsA aHECTe3Ms INo3Bosfer HoOHTLCA xopomed creneHu obe3boAMBaHUA, He
BBI3LIBAA KaKUX-JAHOO OCJOKHEHMH.

3. IlpuMeHeHMe BHYTPMKOCTHOK HOBOKAWHOBOJA AaHECTe3WH, BHYTPHBEHHOTO (PaKUKOHHOIO
THOMNEHTaJ-HAaTPUEBOTO HAapKO3a TaKKe I03BOJSET IOJYyYHTh NOCTATOYHYIO CTeneHb aHeCTe3HH,
ONHAaKO, NpU NepBOM BHIe 06e360nMBaHHMA NpUMeHEHHUEe ero OrpaHUYHMBAETCA JUUIL KOHEUHOCTAMH,
a NpH BTOPOM INpPOAOJKHTEJbHOCTb WCNOAB30BaHUA cocTaBasgeT aumb 20—30 MHH., He no3sonas
B pange cayuyaeB (0co60 HEKPOTOMHH) NOCTHTHYTh Laybokoro obesbonusBaHuA.

4. [lpn o6muMpHBIX M TPaBMATHYHBIX OnepayHAx HauGosee OIpPaBIEHO W BHICOKO 3PPEKTUBHO
NpUMeHeHye NOTeHLNMPOBAHHOTO MHTYBAalMOHHOTO HAapKO3a C HCIOJb30BAHHEM KypapernoaoSHbix
BelIeCTB.

5. CreneHb NPHXHBIEHUS ayTOTPAHCMJIAHTATOB MO-BUIMMOMY He 3aBHCHT OT TIPUMEHEHUHA
TOrO MJIH HHOTO Buaa 06eabosuBaHuA.
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RESUME
L’anésthésie dans le traitement chirurgical des briilures
R. I. Murazijan

1. En choisissant 1'un ou l'autre mode de l'anésthésie, il faut prendre a l’égard la
grandeur et la durée du traitement chirurgical de méme que I'état général du malade.

2. En faisant des necréctomies en petite étendue, suivies de 1’autotransplantation,
I'anésthésie infiltrative par la novocaine donne de bons résultats, sans avoir des com-
plications.

L'usage de l'anesthésie a la penthothale soit intraveineuse, soit intraosseuse, donne
de méme de bons résultats, mais il y a des limites: pour la intraosseuse, elle ne touche
que des membres, pour la iniraveineuse, la durée (de 20—30 minutes) ne permet d’obtenir
I'anésthésie profonde.

4. Quant au grandes opérations, et surtout celles dans la traumatologie, le mieux
est de se servir le 'anésthésie endotrachéale, utilisant le curare.

5. Le grade de la prise des autotransplants — a voir les résultats obtenus — ne dépend
point de l'usage de l'un ou l'autre mode de l'anésthésie.

ZUSAMMENFASSUNG

Die Anaesthesie bei der chirurgischen Behandlung von Verbrennungen
R.I. Murasijan

1. Bei der Wahl dieser oder jener Anaesthesieart ist es notwendig, je nach Umfang
und Dauer des chirurgischen Eingriffes und dem Zustand des Patienten vorzugehen.

2. Bei der Ausfuhrung nicht zu ausgedehnter Nekrotomien und Autotransplantationen
gestattet die Novokain-Infiltrationsanaesthesie, einen hohen Grad von Schmerzireiheit
zu erzielen, ohne irgendwelche Komplikationen zu verursachen.

3. Die Verwendung der intraossaren Novokainanaesthesie oder der intravenosen frak-
tionierten Thiopentalnarkose fiihrt ebenfalls eine hinreichend tiefe Anaesthesie herbei,
jedoch ist die Anwendung der intraossdren Novokainanaesthesie auf Eingriffe an den
Extremitdten beschra@nkt, wahrend bei der zweiten Betdubungsart die Anaesthesiedauer
(insgesamt 20 bis 30 Minuten) in einer Reihe von Fallen (besonders bei Nekrotomien}
nicht ausreicht, eine hinreichend tiefe Anaesthesie zu erzielen.

4. Bei ausgedehnten und traumatisierenden Operationen ist am besten die Durch-
fihrung einer potenzierten Intubationsnarkose unter Verwendung von Curare-Stoffen
zu empfehlen.

5. Das Ausmass des Einheilens der Autotransplantate hangt offenbar nicht von der
Verwendung der einen oder anderen Anaesthesieart ab.
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THE TREATMENT OF SEQUELAE OF FACIAL BURNS

M. V. MUKHIN

In the face deep burns are followed by considerable scar deformities. Some-
times the physiognomy of the face is changed to such an extent after burns that,
when comparing photographs of the same person taken before and after the
injury, its is difficult to find any resemblance. It is quite understandable that these
patients find facial disfigurement hard to endure and that they are often
irritable or, sometimes, depressed.

Fig. 1. Face of a man aged 21 prior to burns.

Scars around the mouth cause deformation of the oral fissure and thus impede
the intake of food and speech. Frequently a scar ectropion of the lips develops
after burns. The lower lip is sometimes pulled right down to the chin. Ectropion
of the lips causes baring of teeth, uncontrollable dribbling of saliva and escape
of fluid or semi-fluid food from the mouth. Inability to bring the lips together
Impedes the pronounciation of lip consonants (M, P, B, V, F etc.) and thus speech
becomes difficult to understand.

In other cases scars formed around the mouth contract the oral fissure to
such an extent that the patient cannot even use a teaspoon.




Fig. 2. Fig. 3. Fig. 4.

Fig. 2. Face of the same man 6 months after deep burns of the face and scalp. On the
granulating surface in the face and scalp skin grafts have been implanted which have
taken completely but ectropion of the lips and eye lids and defects of the tip of the nose,
both eye brows and auricles persist. — Fig. 3. Hair-bearing skin was left only at the back
of the neck. — Fig. 4. On the left side of the neck a Filatov flap was formed with which
the eye brows were later reconstructed from the hair-bearing skin of the back and the
neck. The tissue of the flap proper was used for the reconstruction of the tip of the nose.

In some cases burns of the lips, chin and cheeks show alternating areas of
different depth, i. e. 2nd and 3rd degree. After healing uneven scar formation
develops. The small areas of preserved skin are drawn out by the pull of the scars
into little funnels which accumulate sebum. These depression easily retain dirt
and are thus prone to infection. In some cases sycosis develops in the skin of these
formations. In contradistinction to the changes described above, some patients
develop keloid scars. In men this kind of uneveness of the skin surface makes
shaving very difficult. These and similar changes in the skin of the face induce
patients to consult plastic surgeons for the repair of deformities.

Deep burns in the eye lids are followed by ectropion. The lower lid is affected
more frequently. After burns in the neighbourhood of the medial or lateral can-
thus, scar epicanthus develops.

In burns the eye lashes are affected most frequently. In these cases, when
the wounds have healed, a smooth, hairless scar band remains replacing the
lashes, thus increasing the disfigurement of the face.

A deep burn in the region of the neck causes severe contractures which
sometimes pull the chin right down to the sternum thus making the oral fissure
gape still more and increasing the functional disorder.

The auricles are often very badly damaged.

After severe burns all deformities described above can be observed simul-
taneously. Their repair can only be effected by intricate plastic operations
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Fig. 5. ig. 6. Fig. 7.

Fig. 5. The lower pedicle of the Filatov flap was transferred to the upper lip from the

left side after prior excision of the scar in that region. — Fig. 6. The other pedicle

containing hair-bearing skin from the back of the neck was transferred to the right eye

brow. — Fig. 7. Later, the remaining hair-bearing skin from the back of the neck was
used for the left eye brow.

Fig. 8. Fig. 9.

Fig. 8. After the hair-bearing skin had taken at the left eye brow, the pedicle was trans-

ferred to the edge of the defect in the nose. — Fig. 9. After shaping the lower part of the

Nose the remainder of the Filatov flap was flattened out and implanted partly to the
upper lip (from the right side) and partly to the lower lip.
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Fig. 10. Fig. 11. Fig. 12.

Fig. 10, 11, 12. The same patient after completion of the many-stage plasty. The ectropion

of the eye lids was repaired by section of the scars followed by free skin grafting.

Although the transplants have all taken well, the cosmetic result cannot yet be considered
satisfactory.

carried out in stages which requires considerable time. Thus the clinical picture
of the sequelae of facial burns can be variform the main part being played by the
functional disorders caused by scar deformities.

In the treatment of defects and deformities of the face following burns,
various methods of skin plasty are used in a single patient even in a one-stage
operation.

Relatively small scars of a band-like shape may be repaired by local plasty
using exchange of opposing triangular flaps according to Limberg. In cases, where
it is impossible to repair the scar deformity by the exchange of opposing flaps,
reconstruction by means of a pedicle graft from the neighbourhood (nasolabial
groove, temporal region, forehead, etc.) is indicated.

In severe scar deformities of the lips a flap from the submandibular region
on a single or double pedicle {of a visor-like shape) according to Lepchinsky,
or a pedicle flap from the neck, may be used. In the latter, i. e. the flap from
the neck, it is possible to form a flap of 14—15 cm. in length.

In cases, where the scar deformity of the face cannot be repaired by local
tissue or pedicle flap plasty free skin grafts may be used. When using free skin
grafts in the face it is advisable not to perforate them, since perforation gives rise
to the formation of scars which impair the cosmetic result.

Free skin grafts are frequently used in the repair of scar ectropion of the
lips and after the excision of large scars in the cheeks. The grafts are preferably
taken from the inner aspect of the arm.

Defects of the eye brows are reconstructed by using hair-bearing skin from
the temporal or parietal regions transplanted on a subcutaneous vascular pedicle
(Esser, Blokhin, Kazanjian and others).
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Depending on the extent and size of the scars in scar contractures of the neck,
the following methods of reconstruction are used. Scar bands are treated by
local plasties. In extensive scars free skin grafts, Filatov tubed pedicle flaps
or epaulet flaps from the shoulder (Kazanyan and Converse) are employed.

In defects of the lower parts of the nose the author uses a Filatov flap.

In combined defects and deformities of the face plastic operations are per-
formed using Filatov flaps supplemented by other methods of skin plasty.

The repair of defects and deformities of the face following deep burns is
a chapter of plastic surgery that is still unfinished. With regard to the cosmetic
effect, the results of these operations are still unsatisfactory. The surgical
methods of the plastic repair of defects and deformities as described above
require further elaboration and perfection.

Summary

Following deep facial burns, extensive scar deformities usually develop, such
as keloid scars, ectropion of lips and eye lids, microstoma, contracture of the
neck, defects in the lower parts of the nose, defects of the eye brows and the
auricles, etc.

The repair of these deformities and defects entails great difficulties and
requires that the surgeon has a mastery of all methods of skin plasty. Repair of
multiple defects and deformities in the face requires a great many plastic oper-
ations with time-consuming postoperative care. The author wishes to point out
that it is necessary to interrupt the treatment and discharge the patient from
hospital. The report is supplemented by a demonstration of the author’s own

patients.
BEL B O I BI

Jleuenue IOCHEeICTBUM OXOrOoB JHLa
M. B Myxus

Tlocne rayBokuX OXOroB Juua B OONBIIMHCTBE caydaeB oCTalOTcH Goapmue py6Suosnie
ZedopMauuy, KeJasnOMAHble PyOUEl, BHIBOPOTHI BEK M T'yb, MHKDOCTOMAa, KOHTPAKTYpbl IUEH, NedeKThI
HWKHUX yacTei Hoca, 6poBeit M YIIHBIX PAKOBHH.

Ycrpanenue rtakux nefopMauMit n nedeKkToB cBf3aHO ¢ GOABIIMMM 3aTPyOHEHWSIMH M Tpe-
Oyer, uTo6el XMpYpr Biajen BCeMH MeTOZAMM KOXKHON MJIAaCTHKH. YCTpaHeHHe MHOIOYMCIEHHBIX
Zedextor u gmepopMauuy sauia Tpebyer mnpoBedeHus 6OJBUIOTO KOJMYECTBA IJIACTHYECKHX oOfe-
Pauu#, CBA3AHHBIX C INMUTENbHEIM BpDEMeHEM JedeHusa. ABTop oOfpairtaer BHMMaHHE Ha TO, 4TO
7edene HEOBXONMMO INpepLBATH ¥ BHIUCHIBATH OOJBHOTO K3 KoeuHoro oraeneHusa. CraTes

JornosHeHa neMOHCTpanuel GOJNBHEIX, JIEYeHHEIX aBTOPOM.

RESUME

Le traitement des séquelles des briilures de la face
M. V. Muchin

Les séquelles des profondes brulures de la face font dans la plus part des cas les
Cicatrices peu esthétiques, telles que: les chéloides, les ectropies des palpébres et des
lévres, microstoma, les deformations du cou, des parties inférieures du nez, les défects
des sourcils et du pavillon de l'oreille.
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La réparation de telles déformations et défects présente des difficultés appréhen-
sibles et presse le chirurgien de maitriser toutes les méthodes de la plastie de la peau.

La réparation de multiples déformations et défects de la face n’est point réalisable
sans de nombreuses opérations plastique a la durée du traitement longue.

L’auteur souligne qu’il faut souvent couper le traitement et permettre au malacde
de quitter le lit hospitalier.

L’article est suivi des démonstrations des malades traités & la maniére citée ci-dessus.

ZUSAMMENFASSUNG

Die Behandlung von Folgeesrcheinungen bei Gesichtsverbrennungen
M. V. Muchin

Nach tiefgradigen Gesichtsverbrennungen verbleiben grosstenteils umfangreiche
Narbendeformationen, keloide Narben, Lid- und Lippenektropia, Mikrostoma, Halskontrak-
tionen, Defekte des unteren Nasenteils, Augenbrauen- und Ohrmuscheldefekte.

Die Beseitigung von derartigen Deformationen und Defekten bietet grosse Schwierig-
keiten und erfordert vom Chirurgen die Beherrschung samtlicher Methoden der Haut-
plastik. Die Beseitigung von zahlreichen Gesichtsdefekten- und Deformationen erfordert
eine grosse Anzahl von plastischen Operationen und lange Behandlungsdauer. Der Autor
macht darauf aufmerksam, dass die Behandlung mit Unterbrechungen zu erfolgen hat
und der Patient aus der Krankenstation zu entlassen ist. Seine Behauptung belegt der
Auter mit Demonstrationen eigener Patienten.

(Prof. M. V. Mukhin) : Klinicheskaya 5, Leningrad 9, U.S.S.R.
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CHEMICAL BURNS AND THEIR TREATMENT

M. LSINILO

Among the various types of work accident, chemical burns caused by acids
and alkalis play a foremost part and are followed by long unfitness for work.

In contradistinction to thermic injuries, chemical burns caused by an alka-
line electrolyte (dilute sodium hydroxide) are one of the specific accidents in
miners requiring special methods both of first aid and treatment.

These burns are mostly characterized by their particular clinical picture
and course. In the first hours or even days, the degree, size and depth of the
burn cannot, as a rule, be distinguished with certainty, because the chemical
agent continues to act. The symptoms, therefore, do not become apparent im-
mediately, but after hours, sometimes even days and are accompanied by deep
coagulation necrosis followed by typical, torpid wounds which take the shape
of craters, forming ulcers resembling trophic ulcers. Spontaneous healing of
a chemical burn without suppuration is exceptional. The slow regeneration and
tedious and prolonged course of healing of chemical burns depends not only
on the local trophic changes but also on the general condition of the organism
which has been affected by the chemical agent, as well as by the products of
tissue decomposition.

Analysis of the clinical material comprising a period of five years and
observations in patients with chemical burns numbering more than 3,000 have
shown that the various methods of conservative treatment do not give the
expected results and require a period many times exceeding that of the treatment
of thermic burns of the same size. It takes on a average one and a half to two
months, but in a number of cases conservative treatment drags out for three
to five months. These methods of treatment are mainly aimed at the gradual
removal of sloughs and the slow healing of the wound.

Despite the significant improvement of the treatment of burns, which has
taken place in recent years, the treatment of chemical burns has not yet been
sufficiently elaborated. Therefore, the endeavour to find a new and more
efficient method is quite in order and fully justified. From the few sources
in the literature concerning the treatment of burns, it becomes evident that the
various surgeons have tried to remove the damaged tissue and close the wound
by suturung or covering it with a skin graft. Most reports about such operations,
however, were more case histories and only in most recent years have papers
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based on a larger number of observations, been published. These principles have
mainly been applied in the treatment of third degree thermic burns and only
rarely in injuries from electricity or chemical agents.

The inadequacy and tediousness of conservative treatment in chemical burns
and the overall and detailed study of a number of other problems related to this
injury, induced the author to carry out an experimental investigation of the use
of more active surgical methods in the treatment of these burns. He endeavoured
by early operation to remove the damaged tissue and to close the defect produced
thereby completely, in one stage. For this purpose he chose two methods
which proved to be most adequate under the given circumstances: the method
of primary excision of the burned tissue followed by a tight suture of the wound
edges, and covering the defect, left after the radical excision of the necrotic
tissue, by free skin grafting with a so-called “net flap”.

Preliminary check-up of the experiments and observations in 130 patients
showed that the most favourable results were obtained if the operation was
performed the second or third day after injury, i. e. when the demarcation line
between the necrotic and viable tissue had become quite clear. If performed
earlier, i. e. at a time when the alkali was still having a damaging effect, com-
plications in the nature of sutures cutting through and flaps dissolving arose
guite frequently, as could be shown in 63 patients both from clinical observa-
tions and the histological analysis of the burned tissue.

The quite promising and convincing experimental results and their critical
evaluation permitted the application of the surgical method in the treatment
of burns from electrolytes with great success even under clinical conditions.
Up to date, a clinical material of more than 200 observation has been collected.
In 80% of cases the method of primary excision of the burned tissue with
subsequent tight suture of the wound edges performed after partial mobilization
of the skin, was used. In nearly all cases primary healing was achieved within
eight to nine days. Patient P., aged 28 {case paper 26099/108944), was admitted
to the Clinic with chemical burns on both buttocks, on the right side of an
area of 6 X 5 cm., on the left 5 X 5.5 cm. The next day, under local novocain
anaesthesia total excision of the burned tissue into the healthy tissue was per-
formed first on the left, then on the right side. The skin defect was closed by
complete suture of the wound edges after partial excision. On the ninth day
the sutures were removed. The wound had healed by {first intention. On the
twelfth day the patient returned to work.

With regard to this, primary excision followed by complete closure of the
defect deserves the widest application as the method of treatment in chemical
burns. It is particularly suitable in deep burns on limited areas of the body
where the skin is sufficiently mobile and where, therefore, no danger of large
defects arises.

In larger areas, where after excisjon of the necrotic tissue it is impossible
to approximate the wound edges, a free skin autotransplant, the so-called “net
flap”, is used for the one-stage and complete closure of the skin defect. This
method was used in 20% of cases. Only in two of these did the graft slough
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off as a result of being lifted off the wound floor, due to an error of treat-
ment in the post-operative period. In two other cases partial marginal necrosis
occurred as a result of the cutting-through of some sutures, but this did not
show in the ultimate result. In all other cases complete take of the transplanted
“net flaps” was attained within 12 to 14 days.

As proof of what was said above, reference is made here of the following
case: Patient P., aged 28 (case paper No. 29933/126581), was admitted to the
Clinic with chemical burns of the right calf. The burned area was 110 cm?.
Under-local novocain anaesthesia complete and deep excision of the burned area
into healthy tissue was performed. A “net flap” was taken from the skin of the
left side of the abdomen and with it the defect was covered completely. The
sutures were removed on the eleventh day; the graft had taken completely. The
patient was discharged on the thirteenth day. Thus the method of free skin
grafting in the treatment of chemical burns by means of a “net flap” has proved
its value and it seems that it is the best of the plastic methods. Its advantage
lies without doubt in that the operation can be performed in one stage, that
even large defects can be covered completely, that it is simple from the technical
point of view and that it gives a large percentage of good results. It is also
the most physiological method known, since the graft is capable of adapting
itself to the functional requirements, of retaining the best possible shape, of
permitting good movements, of leaving the greatest possible freedom in the
choice of material and of showing considerable resistance towards mechanical
stress — qualities which are only excelled by a flap with all skin layers.

The clinical and experimental analysis of the surgical method of treatment
in chemical burns permits the author to recommend and widely propagate it
among medical practitioners. Recently, as can be shown by the analysis of the
methods of treatment of these burns carried out in many coalfield districts, the
surgical method has found successful application in many mining medical
centres.

Thus the above report as well as reports from a number of other mining
medical centres bear witness to the fact that the surgical method of treatment
of chemical burns has many advantages over the conservative methods. It
shortens the period of treatment to one half or even one third and, therefore,
deserves special attention and the widest application in surgical practice.

SUMMARY

1. Chemical burns from electrolytes of storage batteries are specific injuries
in miners. They require a special method both of first aid and treatment and
are followed by a long period of unfitness for work.

2. The clinical picture of burns from electrolytes is on the whole charac-
teristic and distinctive. It differs in its clinical manifestation and course not
only from thermic but also from a series of other chemical injuries. Instead of
colliquative necrosis, as caused by an alkaline electrolyte, it leads to coagulative
necrosis of tissue.
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3. Until recently the treatment of these burns was mainly conservative and
aimed at gradual removal of the necrotic tissue and slow spontaneous healing
of the wound. The time required for this method of treatment was usually three
to four times longer than that of thermic injuries of the same size.

4. The preliminary experimental analysis of the surgical method and the
follow-up of 130 experimental cases permitted its successful use even under
clinical conditions. The most suitable.period for early operation proved to be
the second or third day after injury when the demarcation line had formed
around the damaged tissue.

5. In deep burns of limited area the method of local skin plasty performed
after radical excision of the burned tissue, gave quite satisfactory results. In
large burns where is was impossible to close the defect resulting from the
excision of the damaged tissue by skin from the surroundings, it proved expedient
to use the one-stage, under any circumstances applicable and most physiological
method, of free skin transplantation by means of the so-called “net flap”.

6. The results of the surgical methods of treatment as performed in 214
patients with chemical burns were much better than those of the conservative
methods. The duration of treatment could thus be shortened by more than half,

a feature which deserves special attention and the widest usage in surgical
practice.

BLEI B O A bI

XHUMHYECKHE OXOTH U UX JEueHHE

M. U Cununo

1. XuMHYeCcKHe OXOI'H OT 3JEeKTPOJHTA aKKyMY.JATOpPHOU Oarapeu ABJAIOTCA CHeUPUUECKON
O)XOTOBOIl TPaBMOM CpEen¥ TOPHAKOB, TpebylOT CNeHanbHBEIX METONOB OKAa3aHHA INepBOii NOMONIH
¥ UX JIEYEHHA M BJEKYT 3a cOOOH NJHUTENbHYI0 YTpPaTy TPyIOCHOCOGHOCTH.

2. KnuHuueckas KapTHHa 3JIEKTPOJHUTHBIX OXKOTOB BeChbMa xapaKTepHa u cBoeobpasna. Ownu,
O CBOEMY KJIHHWYECKOMY I[IDOABJEHUIO M JajJbHEHIIeMy Te4eHHI0 OTIMYAIOTCA He TOJBKO OT
TEPMHUYECKHX, HO M OT pAfa XHMHYecKHX. BMecTo KOJNJIMKBAaLIHOHHOIrO HEKPO3a, OKOTU OT BO3-
IEWCTBUA UIEJOYHOTO 3JEKTPOJIHNTA BBISHIBAIOT TUIIMYHBEIH KOAryJSUMOHHBIM HEKPO3 TKaHeM.

3. JledeHue 3TUX OXXOLOB 0O I1OCJENHEIO BPEMEHH OCYILIECTBJAAJOCH, IJIaBHBIM OOpa3oM, KOH-
CEPBATHBHBIM TyTeM M OblIO HANpaBJeHO Ha [TOCTeNeHHOe OTTOPKEHHEe HEKDOTHYECKHX TKaHel
M Takoe >Ke MelJIeHHOe 3a)KHBJIeHWe O/KOTOBOH paHbl. JJAWTENBHOCTH TAKOTO Je4eHUS XHMHYECKHX

OXOTOB O6BIMHO B 3—4 pa3a MpeBblinana CpPOKH JedeHHUs TEPMHYECKHX OXKOLOB OLMHAKOBOTO
MO MJIOLIafK NOparKEeHMA.

4. TlpenBapuTenbHas 3KCHEPHMEHTajbHasi IPOBEPKa OMNEPAaTHMBHOTO MeToda M HabJIoJeHHsA
Haa 130 nononsITHHIMH >KUBOTHBIMH, MMO3BOJIMJIA YCIEUIHO OCYIIECTBHTh €r0 ¥ B YCJIOBHAX KJH-
Huku. Haubonee 6jaronpuATHBHIM CPOKOM IJ1f paHHErO ONEPATHMBHOTO BMELUATEJbCTBA SBJIAETCH
BTOPOH-TPETUH HeHBb, KOTJa BOKPYT NOpaKeHHA YCTAaHaBJHMBAeTCA YeTKas AeMapKalWOHHAas JHHHA.

5. Ilpun ray6okmx ¥ OrpaHMYEHHBIX MO I[LIOUIAAM IOPa’kKeHHAX, MNOCJe pafUKalIbHOTO HCCe-
4yeHHUA OOOMIKeHHBIX TKaHeH, BIOJHe yIOBJETBODMTENbHbIE Pe3yJbTaThl Oaj METO]d KOXHOH ILiac-
THKH MECTHBIMM TKaHAMH; npu Oonee OOIHPHBIX NOPa)KEHHAX, KOrda NOCje HCCEYEHHUsA mopa-
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MEHHBIX. TKAHEH NOJYYEHHBIH NedeKT MECTHBIMM TKAHAMM 3aKPHITh HE MIPEACTABIAETCA BO3MOXKHBIM,
Ie1eco06pasHO UCNOJAB30BATH ONHOMOMEHTHBIN, HOCTYMHLINH B J06BIX yCJOBMAX M Haubonee du-
3HOJIOTUYHLIE METON — CBOOONHOU KOXHOU IJACTUKH KJIOCKYTOM-CHUTOY.

6. OnepaTuBHble BMewaTeAbCTBAa, NMpPEANPUHAThE y 214 BOMBHBIX ¢ XHMHYECKMMM O0XKOTaMu,
BBIABUJIM 3HAYMTE/bHBIE NPENMYIIECTBA XUPYPTUYECKOTO METONA MX JIEYEHHUA 1O CPaBHEHHIO C KOH
cepBaTHBHbIM. CPOKM JieHEHMs TpPH STOM yHAjOCh COKPaTMTh Gonee 4yeM B 1IBa pasa, yTo 3a-
CTyXKUBAaeT 0COBOr0 BHUMAHHA M MMPOKOrO NpPHMEHEHWA B XMPYPrUYECKOH NPAaKTHUKE.

RESUME

Les briilures chimiques et leur thérapie

M. I. Sinilo

1. Les brudlures chimiques provoquées par les électrolytes des bateries d’un accumu-
lateur représentent les brulures traumatiques spécifiques des mineurs qui demandent
des méthodes spéciales pour le traitement de la premiére urgence ainsi que pour la
ithérapie ultérieure ; en plus, elles entrainent la perte de ’aptitude professionnelle pendant
une période tres longue.

2. Les symptomes cliniques des brilures par les électrolytes sont caractéristiques
et trés particuliers. Par leur développement cliniques et leurs séquelles, ces brualures
different non seulement des brulures thermiques, mais aussi de beaucoup des briilures
chimiques. Au lieu d'une nécrose colliquative, les briilures causées par des électrolytes
alcalins provoquent une nécrose de coagulation typique des tissus.

3. Encore tout récemment, la thérapie de ces brilures consistait dans 1’application
des méthodes conservatrices et se bornait a I’écartement progressif des tissus nécro-
tiques et la cicatrisation lente des plaies qui résultaient des briilures. Le temps nécéssaire
a une telle thérapie des brilures chimique dépassait de 3 a 4 fois celui qui était nécéssaire
pour la thérapie des briilures thermiques d’une importance correspondante.

4. Apres une verification expérimentale préalable de la méthode opérative et I'ob-
servation de 130 animaux d’expérience, il a été possible de l’appliquer avec succes
dans des conditions cliniques. Le moment le plus favorable pour l’intervention, c’est
le deuxiéme ou le troisiéme jour, quand une ligne de démarcation nette se développe
aux environs de la blessure.

5. Dans le cas des blessures profondes dont la surface est limitée, on a obtenu des
résultats satisfaisants par la méthode des greffes cutanées a l'aide des tissus avoisinants,
aprés excision radicale des tissus brilés. S’il s’agit de blessures d'une plus grande
étendue ou il n’est pas possible de couvrir, aprés avoir enlevé les tissus endommageés,
la défectuosité produite A 1'aide des tissus de la région touchée, il est utile de se servir
de la méthode en une seule étape, utilisable dans les conditions données et en méme
temps la plus physiologique — celle de la greffe cutanée libre & I’'aide du ,lambeau
perforé“.

6. Les interventions faites sur 214 malades avec des brilures chimiques montrent
les avantages considérables qu’offre la thérapie par la méthode chirurgique, en com-
paraison avec la méthode conservatrice. Le temps nécéssaire pour le traitement a pu
étre abrégé a moins qu’a la moitié, ce qui mérite un intérét spécial et l'application

générale en chirurgie de routine.
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ZUSAMMENFASSUNG

Chemische Verdtzungen und ihre Behandlung

M. 1. Sinilo

1. Chemische Veratzungen durch Akkumulatoren-Elektrolytldsung stellen einen spe-
zifischen Unfall der Bergarbeiter dar, erfordern eine spezielle Methode sowohl bei der
Leistung der ersten Hilfe, als auch bei der Behandlung und haben ei.ne langdauernde
Arbeitsunfahigkeit des Betroffenen zur Folge.

2. Das klinische Bild der Verdtzung durch Elektrolytlgsung ist ziemlich charakte-
ristisch und eindeutig. Durch seine klinischen Erscheinungen und den weiteren Verlauf
unterscheidet es sich nicht nur von thermischen Verbrennungen, sondern auch von einer
Reihe anderer chemischer Ver#dtzungen. An Stelle einer Kolliquationsnekrose rufen die
durch die alkalische Elektrolytlosung verursachten Veratzungen eine typische Koagula-
tionsnekrose des Gewebes hervor.

3. Die Behandlung dieser Verdtzungen war bis in die jingste Zeit konservativ und
auf eine allm#hliche Entfernung der Gewebsnekrosen und eine langsame Heilung der
Veratzung abgerichtet. Die Zeitspanne, die bei diesem Vorgehen fur die Heilung der
chemischen Ver#dtzung erforderlich war, betrug gewohnlich das Drei- bis Vierfache der
Behandlungsdauer thermischer Verbrennungen von gleichem Wundausmass.

4. Die vorausgehende experimentelle Kontrolle der operativen Methode sowie Beo-
bachtungen an 130 Versuchsfdllen gestatteten die erfolgreiche Verwendung dieser Me-
thode auch unter klinischen Bedingungen. Den geeignetesten Zeitpunkt fiir einen frtih-
zeitigen operativen Eingriff stellt der 2. bis 3. Tag dar, zu welcher Zeit sich um die
Verdtzung eine deutliche Demarkationslinie ausgebildet hat.

5. Bei tiefen und in ihrem Fldchenausmass begrenzten Veratzungen erzielte nach
der radikalen Exzision der verdtzten Gewebe die Hautplastik mit Hilfe lokalen Gewebes
vollkommen zufriedenstellende Ergebnisse; bei ausgedehnten Verdtzungen, bei denen
nach Exzision der gesch&ddigten Gewebe der Defekt nicht durch lokales Gewebe gedeckt
werden kann, ist es zweckmaéssig, eine einzeitige, unter alien Bedingungen durchf@hrbare
und &usserst physiologische Methode anzuwenden — die freie Hautplastik mit dem
»Sieblappen”.

6. Die bei 214 Patienten mit chemischen Verdtzungen vorgenommenen operativen
Eingriffe erwiesen, dass die chirurgische Behandlungsmethode den konservativen Me-
thoden bei weitem uberlegen ist; die Behandlungsdauer konnte auf diese Weise auf
weniger als die Hidlfte verkarzt werden, was besondere Beachtung verdient und die
Eignung dieser Methode zur Verwendung in der chirurgischen Praxis unterstreicht.
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Burns Unit, Head of the Department Dr. K. Typovsky, C. Sc. X-ray Department, Head of the
Department Dr. J. Metelka
Regional Health Centre, Ostrava V {Czechoslovakia}

SIGNIFICANCE OF SKELETAL CHANGES IN BURNS

V.STEPANEK

A number of papers (Colsen, Dubs, Kola¥, Owens, Rochlin, Rouiller and
others) have dealt with the changes in the skeleton due to burns. The author
has studied this problem in detail during recent years and his findings are
summed up as follows:

The author most frequently found osteoporosis which is almost a regular
feature in extensive third degree burns of the extremities. In small burns of
first or second degree without suppuration it occurs but rarely (Dubs, 1921).
In the skeleton of the trunk the author found bone atrophy only in 2% of
patients with burns of second and third degree involving 20 to 60% of the body
surface. The osteoporosis is either diffuse or, often more marked in the meta-
physes and epiphyses of long bones, and in the short bones it acquires a mottled
appearance (Fig. 1). This picture corresponds to that of Sudeck’s atrophy. As
a rule, osteoporosis appears one to three months after injury and persists for
several months, in severe cases even for several years. In the late stage it
acquires the appearance of hypertrophic bone atrophy (Fig. 2). The patient,
whose radiogram of the legs can be seen in Fig. 2, showed severe osteoporosis
of the skeleton in all burned parts of the body, i.e. in both lower extremities,
the right upper extremity, the pelvis and the lumbosacral spine (he had suffered
second and third degree burns to almost one half of body surface). Osteoporosis
persisted for several months, during which time nephrolithiasis developed (Fig.
3). Neurotrophic disorders with neurovascular changes participate particularly
in the development of osteoporosis (as was stressed by Colson, Rochlin and
others): immobilization, hypoproteinaemia, hypovitaminosis and exaggerated
alert reaction (Lichtwitz) are also involved.

A less frequent finding in patients suffering from burns is calcification
in the soft parts of the burned areas, which the author found in 4% of the
patients lying in hospital. These are dystrophic calcifications (developing at sites
of suppuration, protracted elimination of necrotic tissue and sometimes of deeper
burns). Disorders of calcium metabolism and neurotrophic disorders are also not
without significance (Fig. 4).

Osteomyelitis, which sometimes takes a concealed course and always has
a deleterious effect upon the patient’s general condition, may be considered a very
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serious complication. Frequently bone deformities remain as it sequelae, e. g.
exostotic unevenness of the growing skeleton, the proximal margin of which is
marked by a minute defect in the adjacent part of the metaphysis (Fig. 4). These
changes are not specific for burns; they occur in all types of osteomyelitis in
childhood (Feller, Stépdnek). According to Hladik, they are parostotic pseudo-
chondromas.

According to the experience of the author periosteal thickening of bone
(Fig. 5) and joint ankylosis with destruction are also caused by the penetration
of infection into the skeleton. The same view is held by Artz and Reis, whereas
Burke Evans considers these changes to be the outcome of a degenerative process.

All changes mentioned and particularly the analysis of their pathogenesis,
indicate the complexity of pathophysiological processes in patients suffering from
burns. The majority of these changes are also of clinical importance. Sudeck’s
dystrophy is a feared complication both in burns and mechanical injuries. Ex-
tensive osteoporosis may lead to disorders of calcium metabolism and to nephro-
lithiasis. In order to prevent these cinanges it is necessary to act against the
factors which are causing them, and about which mention was made above.

X-ray examination plays an important part in the detection of osteomyelitis,
periostitis and arthritis which, if not recognized and treated in time may have
an adverse effect on the course of toxic cachexia in patients suffering from burns.

SUMMARY

In accordance with references in the literature, the author reports on the
following bone changes in burns: Osteoporosis, calcification in the soft parts,
osteomyelitis, periostitis and arthritis with subsequent deformities.

He points to the cause of these changes and to the possibility of their pre-
vention.

. BEI BO I H

3HaueHMe M3MEHEHHH CKeJeTa y HMOCTpaXaBHIMX OT 0XOra

V. Stépédnek

ABTOp ONHCHIBA€T, B COOTBETCTBMH ¢ AHTEpAaTypPHBIMH IOAHHBIMH, CJIEAYyIOlIMEe H3MEHEHUSA
CKejeTa IOCTPAaZaBIIMX OT O0XOra: OCTeONopo3s, KaJbplHPHKAUMH MATKAX 4YaCTEH, OCTEOMHUIJIHT,
NEePHOCTUT M apTPUT ¢ IOCHenyloMMu dedOpMalHAME.

IlpuBeseHs! NPUYMHEI BOZHMKHOBEHHMs OTHX HW3IMEHEHHMHM M BO3MOKHOCTH, Kak HM BOC-

NPEenATCTBOBATE.

RESUME

L’importance des altérations osseuses chez les briilés

V.Stépanek
En accord avec les indications littéraires, I’auteur décrit les altérations squelettiques
que voici chez les briilés: de ’ostéoporose, des calcifications des parties molles, de 1’'ostéo-
myélite, de la périostite et de ’arthrite avec les déformations qui s’ensuivent.
Il indique les causes de l'origine de ces altérations ainsi que les possibilités pour
les éviter.
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ZUSAMMENFASSUNG

Die Bedeutung von Knochenverdnderungen bei Verbrannten

V.Stépédnek

In Ubereinstimmung mit den Literaturangaben fiihrt der Autor folgende Skelett-
verdnderungen bei Verbrannten an: Osteoporose, Kalzifikation in den Weichteilen, Osteo-
myelitiden, Periostitiden und Arthritiden mit nachfolgenden Deformationen.

Es werden die Entstehungsursachen dieser Verdnderungen und die Moglichkeit deren
Vorbeugung angefuhrt.
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PROFESSOR NIKOLAY NIKOLAYEVICH PRIOROV, ORDINARY
MEMBER OF THE ACADEMY OF MEDICAL SCIENCES
OF THE U.S.S.R. (1885-1961)

Professor Nikolay Nikolayevich Priorov, one of the founders of Russian and Soviet
traumatology and orthopaedics died on April 15th, 1961. He was the founder and director
of the Central Institute of Traumatology and Orthopaedics of the Ministry of Health of
the U.S.S.R., ordinary member of the Academy of Medical Sciences of the U.S.S.R., merited

scientist of the R.S.F.S.R.

N. N. Priorov was born in 1885 in Shenkursk in the gubernia of Archangelsk. He was
the son of an official. In 1912 he graduated from the Medical Faculty of Tomsk University.

Already as a student he worked during the cholera epidemic and took part in the
northern expeditions to the Kara Sea, the island of Vaygach and the estuary of the
Ob River.

In 1916 Priorov’s future scientific and practical work began to take shape. He
organized reconstructive treatment for the invalids of the First Imperialist War and the
Civil War.

In 1921 he founded the Medical Institute of Prosthetics which was reorganized
in 1940 and became the central and leading institution for the scientific-methodical
orthopaedic and traumatological service of the U.S.S.R.

Priorov did a great deal of teaching. In 1931 he founded the Chair of Orthopaedics
and Traumatology at the Central Postgraduate Medical School on the basis of the Institute,
and became its director to the end of his life; at the same time, from 1933 till 1938, he
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was director of the Chair of orthopaedics and traumatology of the First Moscow Medical
Institute. Priorov gave guidance to a great number of aspirants and directors of clinical
departments.

In the years of the Great Patriotic War, Priorov became the surgeon-in-chief of
the Evacuation Hospital of the People’s Commissariate for Health of the R.S.F.S.R. and
also surgeon-in-chief of the Evacuation Hospital of the People’s Commissariate for
Health of the U.S.S.R.

From 1945 till 1947 Priorov was a deputy Minister of Health and at the same time
remained director of the Institute. On his initiative 11 new institutes were founded in
the main cities of the Soviet Union on the lines of the Central Institute.

Priorov is the author of more than 230 scientific papers. His monograph “Amputation
of Extremities and Prostheses” played a great part in the development of the work on
stumps, defects and prostheses. Many of his papers dealt with the treatment of the
sequelae of gunshot wounds and his recent papers with the treatment of pseudoathrosis,
plastic operations on the hand and the forearm and with problems of the organization
of comprehensive treatment of invalids from the Great Patriotic War. He also paid
attention to problems of accident prevention, prevention of deformities in children,
the organization of an orthopaedic service for children, treatment of the sequelae of
poliomyelitis, spastic paralysis, deformities of the feet and scoliosis. Priorov and his
pupils were engaged in work on the physiology and pathology of bones, the treatment
of fractures, bone plasty, burns, injuries caused by electric current and sports accidents.
He worked in research for introducing plastic substances into surgery and also on
questions of transplantation and conservation of organs and tissues for which a tissue
bank was set up in the Central Institute of Traumatology and Orthopaedics. The Institute
was entrusted with the function of state methodological centre for tissue transplantation,
and with Priorov’s cooperation a network of analogous laboratories was founded in
subsiduary institutes.

Professor Priorov, an outstanding organiser, talented surgeon and teacher founded
an outstanding school of orthopaedic surgeons and traumatologists. He took an active
part in All-Union Congresses of surgeons and in conferences, was editor of the journal
“Gospitalnoe delo”, deputy editor-in-chief of the journals “Chirurgiya”, “Ortopediya,
Travmatologiya i Protezirovanyie” and of the journal “Acta Chirurgiae Plasticae” ; he was
also a member of the editorial board of “Opyt Sovetskoy Mediciny v Velikoy Otechest-
vennoy Voyne”, and others.

Priorov also edited a number of collections of papers of the Institute.

In 1950 Priorov became corresponding member of the Academy of Medical Sciences
of the U.S.S.R. and in 1957 an ordinary member.

His entire activity was very wide and many-sided; for a number of years he had
been member of the Scientific Medical Council of the Ministry of Health of the R.S.F.S.R.
and U.S.S.R. In 1946 he became chairman of the Scientific Council of the Ministry of
Health of the U.S.S.R., member of the presidium of the Technical Council, etc. From 1947
Priorov was deputy chairman of the All-Union Surgical Society.

In 1922 he founded the Medical Scientific Society of Traumatologists and Ortho-
paedic Surgeons of the city of Moscow and the Moscow region, and in 1946 the All-Union
Society of Traumatologists and Orthopaedic Surgeons and became its permanent chairman.

As director of the Central Institute and chairman of the commission of the Academy
of Medical Sciences of the U.S.S.R. for questions of accidents, the organisation of trau-
matological services, treatment of accidents and orthopaedic disorders, Priorov ac-
complished extremely important work in coordinating the research work with the existing
problems in the country.




During all his activities Priorov devoted great efforts and attention to helping the
health organisations practically and to popularizing medical knowledge.

He was appointed honorary member of the All-Union Surgical Society, The Moscow
and Leningrad Society of Traumatologists and Orthopaedic Surgeons, etc. He was member
of the presidium of the International Association of Surgeons, honorary member of the
Society of Orthopaedic Surgeons of Great Britain and a number of other societies.

Priorov visited clinics in Austria, Germany, U.S.A., Britain, Canada and other

countries.
The life of Priorov is an example of great love for work, love for his people and

country. He was greatly esteemed and beloved by his collaborators, pupils and patients
to whom he devoted meticulous attention. As a surgeon he was an outstanding expert.
He was clever and successful in finding simple and rational solutions for complicated

operations.
The Soviet Union has lost a foremost scientist and teacher and active builder of

the Soviet health service, a loyal son of the Communist Party, an outstanding doctor,
an attentive, modest and charming person.




Board of Directors for the period 1961.—1962 was elected. This Board is formed as follows:

During the last meeting of the Associacién Mexicana de Cirujanos Plasticos the new
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