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ON THE QUESTION OF THE INDICATIONS FOR PRIMARY
AND DELAYED SUTURE AND FOR TENOPLASTY
OF FLEXOR TENDONS OF THE HAND AND FINGERS

V.LROZOV

Among the various injuries of the hand and fingers the injuries to the flexor
tendons, particularly those in the region of the synovio-aponeurotic structures
take a special place. The repair and the functional restitution of these tendons
still remains an unsolved problem as is being proved by numerous observations
of Soviet and other authors (Dzhanelidze I.1., Rozov V.I., Vaynshteyn V.G,
Nikolayev G.F., Dubrov J.G., Komrachev A.G., Pugachev A.G., Bunnell St., Bloch
I., Zagadoun, J]., Dubs ]., Iselin M., Lier H., Watson A., Morley G., and others}).

Hitherto, attention was centred on the primary suture of these tendons, but
this involves numerous problems of great practical significance.

The efficacy of the primary suture of flexor tendons at the level of the
forearm or the palm is, today, probably beyond any doubt, but the question as to
the suture at the level of the synovial sheaths and aponeurotic ligaments still
remains disputable.

Recently, Watson (1955) spoke against the primary suture of tendons at
this level and Morley (1956) takes a similar view. Both authors regard an early
tenoplasty using one extensor tendon of the toes as a free graft to be better
than primary suture. Watson presents the results of this type of reconstruction
of flexor tendons of digits in 51 patients whose treatment — as was stated by him
— he was able to complete.

When considering the suture of flexor tendons it is necessary to distinguish
between primary suture performed at the latest 20 hours after injury, and delayed
suture performed within 10 to 20 days after injury provided the wound has healed
by first intention.

For the proper appreciation of the advantages and disadvantages of either
suture it is necessary to note a number of questions connected with the charac-
teristic features of both operations.

1. In primary suture of tendons after trauma the danger of an infection
of some kind despite the use of antibiotics is always present.

2. The conditions in an emergency operation are always less favourable than
in an operation performed by a qualified surgeon calmly and according to

a preconceived plan.
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3. In view of these circumstances the chance of subsequent scar formation
in the synovio-aponeurotic bed is greater in primary than in delayed suture.

4. When the tendon is severed at the level of the synovio-aponeurotic
structures the tendon fragments part, the tendon sheath then remains empty
and partly fills with blood. Experiments (Nikolayev, Rozov and others) have
proved that obliteration of the tendon sheath starts 20 days after injury whilst
the tendon fragments still remain ununited. Delayed tendon suture of the primary
type can, therefore, be realized 10 to 20, and sometimes even 30 days after injury
without the danger of complications, i. e. purulent infection of the post-operative
wound.

5. The surgeon, who intends to perform delayed tendon suture, applies first
aid by the surgical treatment and suture of the skin wound and the local
application of antibiotics.

In other words: Delayed suture has certain advantages over primary suture
in the treatment of tendon injuries at the level of the synovio-aponeurotic
structures.

As far as tenoplasty is concerned the following types can be distinguished:
Primary tenoplasty (Foss Hauge 1955; Torékovéa 1959), early tenoplasty, i. e. 20 to
30 days after trauma (Rozov, Watson, Morley and others} and late tenoplasty
performed a longer period after the injury (Bunnell, Iselin, Rozov, Nikolayev and
othersj.

Primary tenoplasty will hardly find many adherents because any injury brings
with it the danger of purulent infection, and this must be reckoned with parti-
cularly in tenoplasty where the operation field is quite extensive.

Late tenoplasty is a suitable method for the reconstruction of flexor tendons
of the palm and fingers a long time after injury. According to the majority of
authors, however, this operation gives good results only in about 25 to 50%.
This is not to be wondered at since any injury, open or closed, is followed by
scar formation. These scars develop on the basis of necrotic and granulation
tissue always present in an open tendon injury. Cicatrization of the tendons
and the surrounding tissue is, therefore, the unavoidable sequence of every injury,
and the longer the period that has elapsed since the trauma the bigger and tougher
the scars and the more marked the morphological changes in the teno-aponeurotic
apparatus. Hence the difficulties in surgical technique which is itself traumatizing,
and, therefore, causes scar formation alongside the repaired tendon.

It is, therefore, not surprising that increased attention has recently been
paid to early tenoplasty (Watson, Morley, Rozov and others) performed 10 to 20
days after the trauma when the wound has already healed.

On evaluation of the advantages and disadvantages of tenoplasty performed
after different time intervals it follows that:

1. Primary tenoplasty entails the great danger of post-operative com-
plications and can be performed only under particularly favourable circum-
stances.

2. Early tenoplasty, when performed by an experienced surgeon according
to a well conceived plan and provided the wound has healed by first intention,
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is relatively little traumatizing, because the exposure of the ununited tendon
fragments from the synovio-aponeurotic tunnel does not require much effort.

3. Late tenoplasty — as was said before — depends on the dissection of the
tendons from the scar tissue which leads unavoidably to the formation of new
scars impeding the movement of the repaired tendon.

Of all these three types of tenoplasty early tenoplasty has, decidedly, the
greatest advantage.

Speaking generally of tenoplastic operations it is necessary to mention one
difficulty which must be reckoned with, i. e. assessing the length of the trans-
plant. As a rule, the length of the graft is chosen so that after its fixation by
suture in the finger and the palm the operated finger regains the position of
a normal finger. This, however, does not permit account to be taken of the indivi-
dual tendency of the patient for a certain degree of shrinking of the transplant.

The main cause of unsatisfactory results in the reconstruction of tendons
by primary, delayed and late suture, or by tenoplasty, are, as is well known,
scars which form at the site of the tendon suture and alongside the graft.

The problem of preventing the tendons from adhering to the surrounding
tissue at the site of sutures and alongside the transplant, still remains unsolved.
Some authors tried to use artificial materials, homo- and autoplastic tissue
(arteries, veins, fascia and others] but these experiments did not show any
positive results.

Recently, at the surgical and pathological department of California Univer-
sity Centre experimental and clinical studies were made on the application of
monomolecular cellulose filter tubes for the creation of artificial tendon sheaths
in digits (Ashley, Stone, Alonso Artieda, Syverud, Edwards, Sloan, Mooney). The
material of these filter tubes does not prevent diffusion of tissue lymph required
for the healing of tendons, but, at the same time, it prevents the ingrowing of
fibrous cells. The author unfortunately is not acquainted with the clinical results
of the application of this special material.

What should, therefore, be the surgical tactics in solving this problem?

The main objective of surgical treatment of an injured tendon is to achieve
the smallest possible formation of scar tissue in the surroundings of the suture
and the graft and, at the same time, a scar sufficiently tensile.

For this purpose the following main conditions must be created:
1. A tenoplastic operation as well as the suture of tendons must in their
respective indications be performed atraumatically with sharp, fine and special

instruments.

2. In the post-operative treatment rational exercise and application of heat
bring about a gradual loosening of fresh adhesions so that the tendon or the
transplant remain sufficiently mobile.

3. Both the surgeon and the patient must realize that postoperative reha-
bilitation after the reconstruction of a tendon takes several months. The final

functional result ist obtained after approximately one year.
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Based on reports in the literature and on his own experience the author
was recently guided in practice by the following indications for primary and
delayed suture and for early tenoplasty:

1. In injuries to tendons in the region between the distal palm and the meta-
carpophalangeal flexion grooves:

Fig. 1. Typical damage areas of flexor tendons of the hand and the recommended methods
of reconstruction. — 1. and 3. area — primary suture until 20 hours, or delayed suture up
from the 10th to the 20th day. — 2. area — early tenoplasty from the 10th to 30th day.

a) if the distal fragments of the tendons appear in the wound on passive
flexion of the finger, it is necessary to place a primary suture through the pro-
fundus tendon and resect both ends of the sublimis tendon. It must be recalled
that such a situation arises most frequently when the hand was in the position
of extension at the moment of injury;

b) if the ends of the tendons cannot be found in the wound in full flexion
of the fingers it is better to sew up the wound and book the patient for an early
tenoplasty 10 to 20 days later.

2. In injuries to flexor tendons at the level between the metacarpophalangeal
and first interphalangeal flexion grooves:

a) if the distal fragment of the profundus tendon can be found at the level
of the middle phalanx on extending the wound distally primary or better still
delayed suture of the profundus tendon is indicated. In this instance the tendons
of the injured finger are uncovered by an additional incision in the palm and
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threaded under the skin into the original wound; the sublimis tendon is resected
and the proximal fragment of the profundus tendon threaded through theg, teno-
aponeurotic tunnel by a special guide to reach its distal end, to which it is then

sutured;

Fig. 2.

b) if the distal end of the profundus tendon is found at the level of the
proximal phalanx it is better to sew up the wound and book the patient for an

early tenoplasty.
3. In injuries at the level of the first interphalangeal flexion groove the

distal end of the profundus tendon can usually be found at the level of the middle

phalanx. Therefore:

a) it is necessary to find the proximal end of the profundus tendon by
applying pressure to the muscles of the forearm and at the same time keeping
the radiocarpal and finger joints flexed. By this manoeuvre the proximal e_nd
of the profundus tendon as a rule appears in the wound and is temporarily
caught by an auxiliary suture which serves to apply the necessary pull whilst
both ends of the tendon are sutured. The sublimis tendon is also pulled out of the
wound and resected through an incision in the palm;

b) if on the above-described manoeuvre the proximal end of the tendon
cannot be found it is necessary to make a semi-circular incision in the palm,

separate the severed ends of both tendons and pull them out of the wound. Thgn
with the aid of a guide the profundus tendon is threaded through the synovio-
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aponeurotic tunnel into the original wound on the finger for suturing. The sub
limis tendon should be resected;
c) both operations can be performed as primary or better delayed suture.

4. In injuries at the level of the middle phalanx only the profundus tendon is
severed. In such a case:

a) the proximal fragment of the profundus tendon can usually be found
in the wound of the finger by the above-described method. The aponeurotic
annular ligament is slightly incised on one side in order to make tendon suture
possible;

b) if it is not possible to find the proximal end of the profundus tendon in
the wound it is necessary to make an incision in the palm to separate the pro-
fundus tendon and thread it through the tunnel with a guide so that it can be
sutured to its distal end.

Here it is necessary to draw attention to a very important technical detail.
On threading the proximal fragment of the profundus tendon through the apo-
neurotic tunnel it must be led in its bed underneath the sublimis tendon and
through the fork of the sublimis insertions.

In injuries to the thumb in the region of the phalanges and the thenar with
severing of the flexor pollicis longus tendon primary or delayed suture is indi-
cated. Here it needs to be pointed out that the proximal end of this tendon can
nearly always be found lying in its bed between the insertions of the flexor
pollicis brevis when the wound is extended towards the palm.

According to the indications described above the following operations were
performed at the Institute in the last three years:

1. Primary suture in 27 patients on 35 fingers

2. Delayed suture in 18 patients on 23 fingers
3. Early tenoplasty in 18 pat. on 24 fingers

A total of 63 patients and 82 fingers

For the control of the functional results after operation on tendons it was
necessary to use a rather simple method of evaluation, because in a number of
cases the author had to evaluate the results only from written replies.

a) A good result was recorded when the operated finger could be flexed
actively at all joints or if there was certain limitation of flexion in the distal
interphalangeal joint. i

| Number | Number Results

of of
| patients fingers good

satis- unsatis-
factory | factory

Primary suture 17 21 13 1 7
Delayed suture 10 13 j 9 3 —
Early tenoplasty 13 16 | 13 - 3




b} A satisfactory result was recorded where in the presence of a flexion con-
tracture not greater than 140 to 150° of the proximal interphalangeal joint,
flexion of 90° could be attained, and the patient was satisfied with the result.

c) An unsatisfactory result was recorded where the finger remained con-
tracted in flexion or extension with only slight mobility of the proximal inter-
phalangeal joint.

The results obtained by a check-up of patients with injuries to flexion ten-
dons of digits are shown in the table on page 266.

From the presented data it emerges that in suitable indications primary
Suture as well as delayed suture and early tenoplasty give quite satisfactory
results, but that delayed suture and early tenoplasty have evident advantages
over primary suture which confirms the author’s assumption made above (Fig. 1

and 2).
SUMMARY

The reconstruction of flexor tendons of the fingers of the hand at the level of
the synovio-aponeurotic structures is still an unsolved problem.

On the basis of his own experience and reports in the literature the author
deems it expedient to distinguish three levels of injuries to the tendons on the
palm and the fingers. In dependence on the level of injury to the tendon, primary
or delayed suture, or early tenoplasty is indicated. I

In primary or delayed suture the main point is that during the period of
healing (20 to 21 days) the suture of the tendon should not come to lie at the

so-called “mute” middle level.
When comparing the results of primary and delayed suture the author

prefers delayed suture.
In cases where neither primary nor delayed suture is indicated, early teno-
plasty which results according to the author’s experience are quite satisfactory,

is advisable.
Adhesions at the site of the suture and alongside the graft are an intricate

biological problem requiring comprehensive study by surgeons, biologists, bio-
chemists and other specialists.

Under the present circumstances efforts to prevent adhesions are aided by
well-tried means, such as atraumatic technique and rational post-operative treat-
ment comprising both favourable conditions for the healing of the tendon and

rational exercises for a long period.

BBIB O I Bl

K pompocy o moxazaHmax K INEpBHYHOMY, OTCTPOYEHHOMY HIBY
H TEHIOIJIACTHKe CYXOXHJIUA

B. U Pozos

Boccranosnenue CYXOXHJIHH crubareseil NanblLEB KHUCTH B npegegax CHHOBHAAbHO-ano-
HEBPOTHYECKHX oﬁpaaonaanu IO HACTOANICro BpPEMEHH COCTaBJAET HE BIIOJHE Dpa3pEUHIEHHYIO

npobnemMy.
Ha ocHoBaHHM Hamero OnblTa M JHUTEPaTyPHBIX J1aHHBIX MHl CYHMTaeM leaecoofpa3sHbIM

BLIIEJIHTh TPH 30HB MOBPEKIEHHH CyXOXKHJIMH Ha JNaAOHH M naiasnax. B 3aBHcuMOcTH oOT
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TNOBPEXIOEHUWH CyXOXXHJAHM B TOM MNAM JAPYTOH 30HE CTABATCA IOKAa3aHUsA K NEPBUYHOMY, OTCPO-
9eHHOMY IIBY MJH paHHed TeHAOIJACTHKE.

IIpy mepsBMYHOM, OTCPOYEHHOM IUBE OCHOBHAA 3adada 3aKJIOYaeTcs B TOM, YTOBEI OB
cyxoxunua no cpamenus (20—21 meHs) Haxomuics B nNpenesax KpauHUX 30H CHHOBMAJIBLHO-
aMOHEBPOTHYECKMX 06pa30BaHHUM, NPUMEPHO BHe TaK Ha3blBAaEMOH (HEMOM» CPeIHEH 30HHBI.

CpaBHuBasg TEPBUYHBIA ¥ OTCPOYEHHEIM WIOB CYXOXUJIHKU, MbI CKJIOHHEI OTHATH mpel-
TIOYTEHHNE OTCPOYeHHOMy IBy. ITo HammM JaHHBIM NEPBHYHLIM mOB Ha 2] maibile fai XOPOUIUM
peaysnbraT Ha 13, ymOBJETBOPUTENBHBIM Ha 1 u mnuoxonm Ha 7. COOTBETCTBEHHO OTCPOYEHHBIil
moB Ha 13 manesmax — Ha 9 xopomo ¥ 3 yIOBJETBOPUTENLHO.

Tam, rne nepBUYHBIM HIM OTCPOYEHHLIM INOB He IIOKa3aH, Lenecoob6pasHo IPUMEHHTh
pPaHHOIO TEHNONJACTHKy, KOTOpas N0 HalmMM INAaHHBIM [aeT BIIOJNHe yIOBJETBOPDUTENBHEBIA pe-
3yNBTAT: X3 10 ONEPUPOBAHHEIX ManbklieR B 13 TONy4eH XOPOIIMH pe3yabTart.

Bonpoc o cpamjeHussx B MecTax IIBOB CYXOXHUJIHK M N0 XONLy TPAHCIJIAHTATOB IPENCTARIACT
cobor cnoxHyl Guosorudeckyimo mnpobnemy, koropas Ttpebyer rnyb60KOTO H3y4eHHsA C ydacTUEM
XHpPypros, 6HONOroB, OMOXMMMKOB M APYTHX CHELMaTHCTOB.

B macrosamux ycnoBusx B 6opbbe co cpalleHMsAMu [OMOTAIOT MCMLEITAHHEBIE CDEICTBA B BUJE
aTpaBMATUYHOM TEXHHKH, DAlNUOHalIbHOM IIOCHEONEPAllMOHHOM Tepamu#, BKIouaollen B ceba
couertanue OIATONPUATHBIX YCIOBUU LJNA CPAl[EHUA CYXOXHJIHA, B BUIEe MMMOOMIN3AaIUU KHCTH
B TeyeHHe 3-X Hedeldb C [AO3UPOBAHHBEIMU BO3MOXHBIMH AKTHBHBIMU ILCMXEHHUAMHU TAJNBLEB,
TENJOBBIX HIPOLENyp M CHEelManbHOM TUMHACTMUKH B TEYeHUE NJUTEJLHOTO HEpHOIa.

RESUME

Contribution a la question de la ténoplastie primaire et secondaire dzs
fléchisseurs de la main

V. 1. Rozov

La réconstruction ues fléchisseurs des doigts de la main au niveau des formations
synovio-aponeurotiques reste toujours un probléme ouvert.

A la base de nos propres expériences et de celles des autres auteurs nous considé
rons résonable de reconnaitre 3 régions d’endommagement des tendons de la paume de
la main et des doigts. A I’égard de la région, ol c'est déroulé le traumatisme des tendons,
on indique la suture primitive, secondaire, ou la ténoplastie précoce.

Le principal dans la suture primitive ou secondaire — c’est de la situer de la man-
niére qu’elle ne se trouve pas dans la soit-dite zone muette moyenne au moment de la
soudure, c’est-a-dire a partir du 20—21er jour de la guérison.

Faisant comparaison entre la suture primitive et secondaire, nous préférrons la
secondaire.

Dans des cas oll il n’y a pas de préférence ni pour la suture primitive ni pour la
secondaire, la ténoplastie précoce, dont les résultats sont assez encourrageants quand
4 nos propres expériences, reste la méthode de fait.

Les adhésions autours des pigure et le long de la ténoplastie représentent un pro-
bleme biologique trés important, exigeant du travail expérimental sous la collaboration
des chirurgiens, des biologues. des biochimistes aussi bien que d’autres spécialistes envi-
sages.

A l'état actuel du combat contre les adhésions nous n’avons 3 nos aides que des
moyennes jusqu’alors éprouvés, c'est-a-dire la technique atraumatique et les soins post-
opératoires faisants favorables les conditions de la guérison du tendon, les exercices ra-
cionnaux a la longue y compris.

268




ZUSAMMENFASSUNG

Zur Indikationsfrage der primiren und sekundfiren Fingerbeuge-Sehnennaht
und Plastik

V. I. Rozov

Die Wiederherstellung der Fingerbeuge-Sehnen in der Hohe der synovial aponeuroti
schen Gebilde ist bis heute ein ungeldstes Problem.

Auf Grund von eigenen Erfahrungen und Literaturangaben glauben wir als zweck-
massig 3 Gruppen von Sehnenverletzungen an der Handfldche und an den Fingern zu
unterscheiden. Die Indikation einer primaren, sekunddren Sutur oder friihzeitigen Sehnen
plastik ist von der Zone abhangig in der es auch zur Sehnenverletzung kam.

Die Hauptaufgabe der primaren und sekundaren Sutur beruht darin, dass die Sehnen-
Sutur bei der Adhasion (20.—21. Tag) nicht in der sog. ,stummen* Zone vor sich geht.

Vergleichen wir die priméare Sutur mit der sekundédren Sutur, geben wir der sekun-
ddren Sutur den Vorzug.

In Fédllen, wo weder eine primdre noch sekunddre Sutur indiziert ist, ist die Durch-
fiilhrung einer fruhzeitigen Tendoplastik zweckmdssig, deren Ergebnisse, unseren Erfah-
rungen nach, vollig befriedigend sind.

Die Frage der Adhdasionen in der Sutur und dem Sehnentransplantat entlang ist ein
kompliziertes biologisches Problem, das ein tieferes Studium in Zusammenarbeit mit Chi-
rurgen, Biologen, Biochemikern und anderen Fachleuten erfordert.

Bei dem heutigen Stand sind im Kampf mit Adhédsionen bewédhrte Mittel, wie atrau-
matische Technik und eine rationelle postoperative Behandlung behilflich, die einerseits
glnstige Bedingungen zur Sehnenheilung, andererseits auch langfristige Ubungen ein-

schliessen.
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OUR TECHNIQUE OF PEDICLE SKIN FLAPS AND ITS USE
IN THE SURGERY OF THE HAND AND FINGERS

J. HOLEVICH

Free skin grafting and grafting of skin attached to a nutrient pedicle are
frequently used in reconstructive surgery of the hand and fingers. Many in-
vestigators have dealt with this problem (Parin, B. Blokhin, Bunnell, Iselin,
Karfik, Demjén, Morel-Fatio, Vilain, Marcer, Bonola and others]).

The subject of this paper is the description of a modified pedicle skin flap
technique which we developed in 1953. Until then we had been using methods
which are well known in the literature: the Italian method, pedicle flap followed
by coverage of the donor area, free skin grafting, bridge flap, tubed flaps, and
pocket-graft.

An analysis of the results revealed that none of the methods cited above
fulfils all the requirements of reconstructive surgery of the hand. Each has its
shortcomings. The disadvantage of the Italian method is the formation of granula-
tion tissue on the exposed surface of the pedicle base. Bunnell considers it an
inevitable evil. The exposed area becomes dried, which causes thrombosis of
the veins and impairs the blood supply to the flap, leading at times to necrosis.
Infection easily gains access to the wound, particularly if the ligaments and
joints are exposed. Covering the donor area with a free graft does not do away
with this danger since in almost every case a narrow granulating surface
remains at the base of the covering flap. Tension as a result of involuntary
movements or of the weight of the hand itself is transmitted to the covering flap.
The base of the pedicle is raised and a cavity forms beneath it. At times partial
dehiscence of the sutures may occur.

Maceration and infection originating at the exposed base are the most
common features of the bridge flap and the pocket-graft.

The Filatov flap eliminates the basic shortcoming of the Italian method, but
it is not always possible to cover a large surface 30 cm. or more in length in one
stage. In such a case Bunnell recommends excision of only part of the scar in
the first stage. In cases of extensive scarring he advises surgery only in the
most severely deformed areas. With such a method it is not always feasible to
cover large defects in cases of recent injuries. A wedge-shaped graft can only
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cover a not-too-large surface on the fingers or part of the hand. The many stages
and the long period of treatment are also disadvantages of the tubulated flap.
For these reasons the tubulated graft is used for large defects of the hands and
forearm. Its importance, however, remains undiminished as a universal method
in reconstructive surgery.

Fig. 1. Method of incisions on the wall of thorax and abdomen.

The operative technique of the modified Italian method developed by us
is as follows:

Two skin flaps are cut on the appropriate side of the thoracic and abdominal
wall, one on a top and the other on a bottom pedicle. The flaps may be 30 to
35 cm. wide, depending on the distance from the medial to the axillary line, and
12 to 15 cm. long. The width of the flap at the top pedicle should be about a fourth
greater than the length of the defect. This is especially important in covering
defects on the dorsal surface of the hand as a large excess of skin is imperative
for insuring full movement of the fingers. In order to insure nutrition for the flap,
its width should not be less than its length. Triangular flaps with an angle of
90° are made from both sides of the flap at the bottom pedicle (Fig. 1 and 2).

After the flaps are cut, the edges of the resulting triangular defects are
sutured together. Thus a flap is shifted to the site of the flap on the top pedicle
without the slighest tension. The lateral projections of the lower flap may be re-
moved later by partial excision. To prevent a pocket or an exposed wound sur-
face from being left, the upper free edge of the bottom pedicle flap is sutured
in the following manner: At first the subcutaneous tissue is sutured tor the sub-
cutaneous tissue or to the superficial fascia in the extension of the upper pedicle
flap (Fig. 3). The edges of the skin of the flap are then sutured to the edge of
the defect in the hand (Fig. 4). The skin on the hand is incised for a distance of
several millimeters for better adaptation, and incisions less than 0.5 cm. are
made on the sides. The sutures are made with the knots lying on the outer side.
Donati-Blair sutures are often used in these cases. It is advisable to use perlon
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as the suture material so as to prevent maceration. This suture is the key to the
operation because it makes it possible to attain complete coverage of the wound
and healing by first intention. Furthermore, it fixes the hand to the. abdomen,
and the covering flap is placed on the wound surface without the slightest
tension, without cavity formation due to raising of the flap, and without danger

Fig. 2. Cutting the flap.

of necrosis. Finally, the flap of the top pedicle is used (after removal of excess
subcutaneous tissue) to cover the defect on the hand (Fig. 5).

Artificial syndactylia is performed before covering the defect if the scarring
extends over to the fingers.

In other cases depending on the shape and localization of the skin defect,
the flaps may be fashioned in such a way as to permit exchange. Usually, the
flaps do not extend beyond the midline cf the abdomen.

In cases of small skin defects such as on the dorsum of the finger, this
technique is combined with a donor graft from the isolateral inguinal region
or from the contralateral axillary region.

Plaster cast fixation was not used in the postoperative period. A Velpeau
dressing was found to be sufficient. In certain instances the forearm is fixed
by a suture to the thorax, as an additional measure to prevent separation of the
hand from the abdomen. In the first few hours after operation it is extremely
important to insure proper positioning of the hand, by means of a bandage, t_o
prevent acute angulation of the covering flap. Dermatol or sulphonamide is
applied under the flap, and the wound is dressed daily from the fourth day on.

The nutrient pedicle is severed after 20 to 25 days.
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Our method has been used in 59 patients, in whom 62 operations were per-
formed, for the following causes:

1. cicatricial contracture of the hand due to burns — 35
2. cicatricial contracture due to severe injury — 11
3. contracture due to electrical burns — 2

Fig. 3. Flap on lower pedicle has been shifted and covers donor area. The sutures may
be seen in the subcutaneous tissue.

. X-ray damage — 2
. parakeratosis of the palm — 2

. large skin defects in fresh injuries of the hand — 1
. tuberculosis of the skin — 1
. coverage of nail defect of the hand in cineplasty of the forearm.

Our technigue was used most commonly in the treatment of severe ramiform,
cicatricial contractures of the hands and fingers (32 cases). This type of injury
has certain peculiarities which have been described by different workers and also
by us (damage or complete destruction of the ligaments, deformity, pathological
dislocation, ankylosis etc.}. In order to preserve the shape and function of the
hand in such cases it is absolutely necessary, firstly, to have a large reserve
of skin which is sufficiently elastic and mobile and, secondly, to reconstruct
carefully the damaged ligaments, veins and so forth.

In injuries of a different character and localization our method was used only
for large, multiple and severe damage. Only in the case of one patient, who had
parakeratosis of the palm, was a pedicle flap used even though the pathological
process had not gone very deep.

The method was used only once for fresh injuries. We are of the opinion
that the use of our method is indicated in tissue destruction combined with large
skin defects.

The postoperative period was uneventful in 41 patients. In the remaining
patients the following complications were observed:

274




1. Small areas with venostasis and necrobiosis of the flap folds. This com-
plication is almost invariably due to bad positioning of the hand in the post-
operative period with consequent puckering at the base of the flap.

2. Dehiscence of the sutures at the base of the flap. In two patients almost
all of the sutures were excised in this area, and in several other patients, only

Fig. 4. Suture between flap covering donor area and corresponding side of defect.

in part. This complication usually arises asaresult of inadequate adaptation (the
Donati-Blair stitches have only recently been used), unsuitable suture material,
or maceration from inadequate postoperative care. On the other hand, it should
not be forgotten that the sutures are stretched by the weight of the hand or
movements of the patient. The sutures on the covering flap have the purpose of

reducing the tension.
3. Subcutaneous haematomata. This complication occurs quite often. To cir-
cumvent it a perfect haemostasis, and a light compressive dressing are necessary

for the first 24 hours.
4. Partial suppuration was seen only once.

The complications described did not have any important effect on the final
result of the operation. Plastic repair was successfully completed in all of the
paiients. Only in complications connected with dehiscence of the sutures at the
flap base (which, incidentally, made possible the use of the Italian method) was
the skin less elastic. In all other cases the skin of the flap preserved its normal
elasticity and its mobility on the tissue layers beneath it. Moreover, it was not
raised above the neighbouring skin. Deformity was eliminated even in the most
severe cases. The functional results varied according to the degree of damage
to the deeper tissues and mainly according to the condition of the joints. Re-
construction of both methods of grasping objects was achieved in patients in
whom contractures and pathological dislocation were not accompanied by bonz
ankylosis. In patients with multiple bone ankylosis, grasping was achieved only

with the finger tips.
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The introduction of our method enabled us to carry out bolder reparative
operations combined with skin grafting in one or two stages.

The following procedures were combined with skin grafting:

1. osteotomy — 3
2. osteoplasty — 2

Fig. 5. Defect of the hand covered by the flap on upper pedicle.

metallic osteosynthesis — 3

free ligament grafting — 3

plastic operation by means of a pedicle flap of the paratenon —
neurolysis or suture of nerves -— 2

extension of ligaments — 6

capsulotomy — 13

arthroplasty — 2

10. muscle shifting — 4

11. shifting of fingers — 1

12. cineplasty of the forearm muscles — 8.

© ® N U w

All of these procedures were performed somewhat in opposition to the com-
monly accepted view that the deep tissue layers should be reconstructed a month
or more after skin grafting. Our experiences have confirmed not only the possi-
bility but also the superiority of comprehensive reconstruction in a single stage
with the method described.

The technique and results of the operations on the deeper tissue are not the
subjects of this paper. Only the pedicle flap of the paratenon described by us will
be discussed here. The loose epifascial tissue of the abdominal wall is used. At
first, the epifascial tissue is cut together with the skin flap, then it is divided
and the ligaments are covered. With the pedicle flap method for covering the
paratenon it is less likely that necrotic changes will occur (Fig. 6—8).
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The following reparative procedures were performed in two stages:

1. arthrodesis — 1

2. shifting of ligaments — 3

3. free transplantation of ligaments — 6
4. phalangization — 2

Fig. 7. Fig. 8.
Fig. 7. The ligaments may be seen without their paratenon covering, after excision of
scars on dorsal surface of hand. — Fig. 8. Ligaments covered by epifascial capsule. The

skin flap is prepared to cover the defect of the hand.

division of fingers — 7
arthroplasty — 1
torsion osteotomy — 1
osteoplasty — 2.

NSO

Analysis of recent and previous results shows that our modification of the
Italian method is the method of choice for covering large skin defects of the
dorsum or palms of the hand arising from excision of large scars. This method




Fig. 9a. Patient 1. M. T. before operation.

Fig. ob. Flg. 9

Fig. 9d.

Fig. 9b, c, d. Patient I. M. T. after operation.



also permits the covering of defects in severe fresh injuries and in other diseases
of the hand.

The advantages of the method are:

1. the possibility of covering large skin defects, in one stage, and reducing
the duration of treatment

Fig. 10a. Photograph of patient B. D. I. before operation.

Fig. 10c. Fig. 10d.

Fig. 10c, d. The same patient after operative treatment.

2. complete coverage of the entire wound surface, whereby it becomes
feasible to reconstruct the ligaments, joints and so forth simultaneously with the
skin grafting.

3. lack of tension of the covering flap and the absence of cavity formation
at the base

4. it does away with the necessity for immobilization by a plaster cast.

The following cases are presented from our series of patients.

1. Patient I. M, T. (protocol number 30/55) came to the Institute with dis-
figuring scars from burns on the neck and upper right limb. He had severe ex-
tension contracture of the hand. The thumb was drawn towards the palm. The ex-
tensor ligaments were destroyed. X-rays showed ankylosis of the metacarpopha-
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langeal joints on the first, second and third finger and the interphalangeal joints
of the first and second finger. The patient was not able to grasp any objects. The
following was performed: excision of the scars, multiple capsulotomy, arthro-
plastic resection of the second and third carpo-metacarpal joint, followed by
covering of the large defect on the hand and forearm by means of the method

Fig. 11 a. Fig. 11c.
Fig. 11a. Photograph of the hand of B. T. M. hefore operation.

Fig. 11d. Fig. 11e.
Fig. 11d, e. The same patient after operative treatment.

described. Plastic repair of the ligaments of the extensors of the fingers was
done in the second stage together with shifting of the m. flexor carpi radialis.
The result of the operation was the reconstruction of the appearance and function
of the hand and fingers. Only limited mobility of the second interphalangeal
joint remained. The interphalangeal joint of the thumb remained immobile (Fig.
9a,b,cd).

2. Patient B. D. 1. (protocol number 6053} 15 years old. At the age of six
months he fell into a fire and as result of the burns acquired a severe deformity
of the left hand and fingers. Four fingers had severe extensor contracture. There
was also a pathological dislocation of the metacarpophalangeal joint. The distal
parts of five fingers were missing. Grasping of objects of any kind with the hand
was impossible. Operation was performed on October 10, 1958 and consisted
in the following: excision of the scars, skin grafting with a pedicle flap, tenolysis
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and extension of the ligaments and shifting the m. extensor carpi brevis in place
of the m. extensor digitorum communis. The little finger was amputated. As
end result was the correction of the deformity of the hand and fingers. Flexion
of the fingers was not perfect, however. The patient was able to grasp objects with
the ends of his fingers as well as large objects (Fig. 10, a, b, c, d}.

‘3. Patient B. T. M., 15 years old (protocol 849/1956). At the age of a year
and a half his left hand was scalded by boiling water. Treatment then consisted
simply of dressings. The patient came to the Institute with severe cicatricial
deformity of the hand and fingers. He had pathological dislocation of the meta-
carpophalangeal joints of the first, fourth and fifth fingers. Grasping of objects
was impossible. On May 17, 1956 the scars on the dorsal and palmar surface
of the hand and fingers were excised. The m. extensor pollicis was extended by
means of a small incission on the forearm. Capsulotomy of the metacarpopha-
langeal joint was carried out. Two month later scars on the dorsal side of the hand
were excised in order to overcome the severe contracture of the remaining
parts of the fourth and fifth fingers. The basal phalanx of the fifth finger was
removed and the basal phalanx of the fourth finger was put in its place. The de-
fect was covered by skin grafting. After two years there was complete restitution
of function of the first three fingers and good cosmetic appearance. The patient
is at present doing heavy physical work (Fig. 11a, b, c, d, e].

SUMMARY

After an analysis of the advantages and disadvantages of the usual methods
of skin grafting used in reconstructive surgery of the hand, the author presents
his modification of the Italian method. He states that the modification is suitable
especially for covering large skin defects of the dorsal or palmar surface of the
hand and forearm. The important points of the operative technique are described
and illustrated (Fig. 1—8).

The advantages of the modified Italian method are:

1. the donor area is covered with full skin without tension on the sutures;

2. no granulating surface is formed, which insures healing by first intention
and reduces the danger of infection or necrosis of the flap;
3. the flap is attached without tension to the defect on the hand, and no

cavity is formed beneath it;
4. it is not necessary to immobilize the limb with plaster casts;

5. if the ligaments are deprived of their paratenon apparatus, the author
supplements his skin grafting with an original method of pedicle grafting of the
paratenon surface;

6. the smooth healing of the wound by first intention makes it possible to
perform, in a single stage, skin grafting, suture positioning, surgery of the liga-
ments, shifting of muscles, arthrotomy of the joints, arthroplasty and so forth.

The modified Italian method has been so far used in 59 patients (62 opera-
tions), particularly in cases of severe extensor cicatricial contractures of the
hand. All of the patients successfully completed the treatment. Slight com-
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plications arose, such as subcutaneous haematomas, small areas of necrobiosis.
of the flap, dehiscence of some sutures and so forth which had no effect on the
final result. Only once there was partial suppuration of the wound.

B BI B O I BI

Hama TexHmka mJIacTMKM KOXXHBIM JIOCKYTOM Ha HOKKE M ee IPHMEHEHHE
B XMPYPruM KMCTH M HaJbHEB

A Xoneswuu

Ananusupys npeuMyilecTBa M HENOCTATKKH M3BECTHHIX B JIHTEpPaType CIOCOBOB KOXKHOIL
[J1aCTMKHM, NPHMEHAEMBEIX B BOCCTAHOBHUTENBbHOM XUPYPTrHMM KHCTH PYKH, aBTOp NHpPeNJaraer CBOK
MOIuPHMKALMIO HTAaNbAHCKOTO Meroma. OH cuuraer, uTo STOT cmOcOb ABIAETCA yHOGHBIM, IIpEXIe
BCETO, IJS 3aKPLITHA OONBIINX KOXHBIX IePEeKTOB THUIBHOM MM JANOHHONK IOBEPXHOCTEH
KHCTH M mnpenniedbs. OnucaHsl M HAJIOCTPUPOBAaHBI OCOGEHHOCTM ONEPATHBHOM TeXHUKHU
(puc. 1—8).

TIpeuMymjecTBa ONHMCBIBA€MOTO cIocoba IIIACTHMKH CAERylollue:

. JIOHODCKHY y4YacTOK KOXXHM 3bLIKDHIBAETCA INOJHOLEHHON KOKen 6e3 HaTAXKEHHUA IIBOB;

. B OCHOBAHMH 3aKPBIBAOUIETO MAePeKT JOCKYyTa HET HHUKAKOH TpPaHYJHPYOIEH HOBEPXHOCTH,
yeM ofecneynBaercs 3a)KMBJEHHE INEPBHYHBIM HaTAXEHHEM M yMEHBIIA€TCs OINAacHOCThb
HHPEeKI MM MJM HeKposa JIOCKYTa;

. JOCKyT HakJaiwsiBaercsa 6e3 HaTAXeHMs Ha NepeKT KUCTH H NOJ HHM He ofpasyercAa HH-
KaKOH IOJOCTH,;

. HEeT Heob6XOZMMOCTH NPOM3BOLUTh KHMMOOHMAMSALHI0 IpY NOMOLIM THIICOBOH MOBAS3KH;

. €CJAH CYXOXKHJUA JMILIEHB CBOETrO CKOJb3AILIEro anmnapara, aBTOp HONOJHAET CBOIO TEXHHKY
KOXHOU TINACTHKM OPUTHHAJbHBIM CIOCO60M MJIACTUKH CKOJBb3AMmei OOONOYKH Ha HOXKE;

. THajgKoe 3aXHUBJEHMEe paHbl MNEPBUYHBIM HATAXKEHMEM CO37JaJI0 BO3MOXHOCTR IIPOM3BECTIZ
B OOHOM 3Tane KOXHYK IJACTHKy, HaJOXXeHHe IIBAa ¥ IUJIACTHKY CyXOXHJIHH, IepeMelleHHE
MBI, apTPOTOMHIO CYCTABOB, apTPONJAcCTHKy M T. II.

ITpennoxeHHas MORMOMKAIMA HTANbAHCKOTO METOZa RO CHMX NOp 6blla mpuMeHeHa y 59
GoabHux (62 omepammu), Npexae BCEeTO, NPK TAXENbX pasrubarTenbHpix Py6LOBEIX KOHTpPakK-
Typax KuCTH. Bce 6OnbHBIe 3aKOHUMJIM JedeHHe ycrmemHO. Habnmonanuce HE3HAYHTENbHDLE
OCTIOXHEHHA, KaK IONKOKHasg remMaTroMa, HeGOJbIIHe yJacTKH Hexpobuo3a JIOCKYTa, pacxoXiIeHye
HEKOTOpPHIX IIBOB M IpPyTHE, KOTOPble, ONHAKO, He OTPAa3MIMCh Ha pe3yJbTare Onepanuu. Toabko
OOHH pa3 HMEJ0 MEeCTO YaCTHYHOe HaTHOEHHE paHHL

RESUME

Notre technique de plastie avec le lambeau pédiculé et son emploie dans la
chirurgie de la main et des doigts

J. Holevich

En analysant les avantages et les mésavantages des méthodes employées en plastie
de la peau, telles sont décrites dans la litérature pour la réconstruction de la main,
I’auteur nous décrit sa modification de la méthode italienne. Il est d’avis que cette
méthode est surtout convenable pour la couverture des grands défauts de la peau du
dos de la main ou de la paume et de l'avant-bras. En méme temps il décrit et dessine
les finesses de la technique opératoire {fig. 1--8).

Les avantages de la plastie citée ci-dessus sont suivants:

1. La surface perdue se couvre par de la peau saine sans que la sutture se trouve sous
tension.




2. Ce lambeau pédiculé ne donne naissance & aucune granulation, ce que nécessite la
guérison per primam intentionem, en annulant le danger de Yinfection et de la necrose
du lambeau.

3. Le lambeau couvre le défaut de la main sans tension et aucune cavité ne se forme
au-dessous.

4. 1l n’est pas nécessaire d’immobiliser a I'aide du platre,.

5. Au cas que les tendons sont dépourvus de fleur appareil glissoir, I’auteur compléte sa
méthode de plastie de la peau par une méthode tout-a-fait originale avec une plastie de
I'appareil glissoir en pédicule.

6. La simple guérison de la plaie per primam intentionem rend possible de réaliser dans
une €tape la plastie de la 'peau, la sutture et la plastie des tendons, le remplacement
des muscles, ’arthrotomie des joints, I’arthroplastie etc.

La modification de la méthode italienne fut employée chez 59 des malades (ce que

représente 62 opérations}, surtout chez les contractures en extension des graves

cicatrisations de la main. Tous les malades sont guéris parfaitement. De petites com-
plications, telles que les hématomes sous-cutanés, les petites necrobioses du lambeau,
les ruptures partielles de la sutture etc. n’ont point endommagé les résultats de

I'opération. I1 n'y a gu’une seule fois qu’'une suppuration de la plaie survint.

ZUSAMMENFASSUNG

Unsere Technik der gestielten Hautlappenplastik und deren Verwendung
in der Hand- und Fingerchirurgie
J.Cholevié&

Bei der Analyse der aus der Literatur bekannten Vorztuge und Mangel der Haut-
plastiken, die in der rekonstruktiven Handchirurgie verwendet werden, unterbreitet der
Autor seine Modifikation der italienischen Methode. Er teilt mit, dass diese Art vor allem
fur Deckung grosser Hautdefekte des Handriickens oder der Handflache und des Vor-
derarmes geeignet ist. Eigenheiten der Operationstechnik werden beschrieben und abge-
bildet (Abb. 1—8].

Die Vorzlige der beschriebenen Plastik sind:

1. Die Hautflache wird mit vollwertiger Haut gedeckt, ohne dass sie gestreckt wird.
2. Bei der Bildung des den Defekt deckenden Lappens besteht keine Granulationsober-
fldche, wodurch eine Einheilung per primam sichergestellt und eine Infektionsgefahr

oder Lappennekrose herabgesetzt wird.
3. Der Lappen wird ohne Zug an den Handdefekt angelegt, wobei es unterhalb zu keiner

Héhlenbildung kommt.

4 Die Durchfithrung einer Immobilisation mittels Gipsverband ist nicht notwendig.

5. Soweit die Sehnen des Gleitapparates entledigt sind, ergdnzt der Autor seine Technik
der Hautplastik durch eine origenelle Methode einer gestielten Plastik der gleitenden
Oberflache.

6. Die glatte Wundheilung per primam erlaubt die Durchfithrung der Hautplastik, Anle-
gen der N#hte und Sehnenplastik, Muskeltransfer, Gelenksarthrotomie, Arthroplastik
usw. in einer Etappe.

Die beschriebene Modifikation der italienischen Methode wurde bisher bei 59 Kranken

(62 Operationen], vor allem bei schweren extensorischen narbigen Handkontrakturen

durchgefiihrt. Alle Patienten beendeten erfolgreich die Behandlung. Es kamen unwesent-

liche Komplikationen, wie subkutane Haematome, kleine Lappennekrose Flachen, De-
hiscenz von einigen Nahten und andere vor, die das Operationsergebnis nicht beeinflussten.

Nur in einem Falle kam es zu einer Eiterung.
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V. N. Blokhin

RECONSTRUCTION OF THE HAND AND FINGERS BY MEANS
OF FILATOV'S TUBED FLAP WITH TRANSPLANTATION OF BONE,
CARTILAGE OR PLASTIC MATERIAL

Fig. 3. Fig. 4.

Fig. 3. Patient S., aged 24 years. Loss of fingers on one hand following gunshot injury

and burn. Reconstruction of thumb by bone and skin transplantation (1949). Rtg-vaso-

graphy — P. N. Mazayev's method — 5 months following transplantation of Filatov flap,

4 months after the bone grafting from tibia. Blood vessels in soft tissues are evident (our

observation}, — Fig. 4. Patient E., aged 16 years. Congelation of all fingers of both hands.

Rtg vasography 6 months following transplantation of Filatov's flap (1948) to the stump
of the hand. We can see the blood vessels entering the skin flap quite distinctly.




]J. Holevich

OUR TECHNIQUE OF PEDICLE SKIN FLAPS AND ITS USE IN THE

SURGERY OF THE HAND AND FINGERS

Fig. 10 b. X-ray of patient B. D. 1. before operation

Fig. 11 b. X-ray of the hand of patient B. T. M. before operation.




A. S. Imamaliyev

EXPERIMENTAL AND CLINICAL TRANSPLANTATION

OF HEMI-JOINTS










V. D. Golovanov, M. E. Tkacheva

PROBLEMS OF PRIMARY ALLOPLASTY

OF SKULL DEFECTS

Fig. 2. The same patient. X-ray of the skull after operation.



Fig. 3. Polyethylene implant.

Fig. 4. Patient D-in. X-ray before operation,



Fig. 5. The same patient. X-ray after operation.

Fig. 6. Polyethylene implant.



—

ACTA CHIRURGIAE PLASTICAE — 2, 4, 1960

Institute of Reconstructive Surgery, Prosthetics and Rehabilitation, Sofia (Bulgaria)
Director : Doc. ]. Holevitch

SEVERE BURN FLEXION CONTRACTURES OF THE HAND
IN EARLY CHILDHOOD. -- THE CHILD’S HAND EN CUIRASSE

I. MATEV

The highest incidence of burns involving the volar surface of the hand occurs
in Bulgaria mostly among children under 3—4 years of age.

The severity of burn deformities depends as a rule on the extent of the area
affected, the depth of the lesion, type of causative agent, time elapsed after the
burn and the adequacy of early treatment. Among children the degree of defor-
mity does not correspond to the depth of the lesion. The manifested turgor and
joint hypermobility of the child’s hand account for complete flexion contracture
of the fingers even after slight and superficial burns.

Contractures originate in the reflex flexion of the digits aimed at the reduc-
tion of pain and are fixed by the development of fibrosis. Deformity increases
and rapidly becomes rigid. The child’s hand en cuirasse is inhibited its normal
rate of growth. The possibilities of anatomical and functional restoration by
means of surgery decrease in proportion to the elapse nf time.

On the basis of six years’ experience with 120 patients operated upon at
various ages, we are in a position to draw a definite conclusion that the burn-
contracted hand requires early surgical treatment, during the third month after
the accident at the latest, despite the age of the patient and even in infancy.
The age of 4—5 years, emphasized by Iselin as the most suitable for surgery,
estimated from personal experience, seems to be high. It is very easy t0 gain
full extension of the flexed digits of a child aged 2, by performing a radical
excision of the cutaneous and subcutaneous scars, owing to the fact that the
muscles and tendons with their sheaths, as well as the vessels and articular
capsules do not present any resistance. The condition changes considerably
among children aged 4—5. The muscle-tendon-joint contracture which leads
to bone and joint alterations is already a severe obstacle. We have very often
faced this fact which alone is sufficient to justify immediate operative treat-
ment, i. e. during the early period when skin retraction is still not complicated
by the muscle-tendon-joint contracture.

In fact there is a certain analogy between the emergency treatment of the
burn-contracted hand and that of congenital dislocation of the hip joint. In both
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months decide the final outcome. The considerations concerning maturation of
the fibrosis or the growing up of the child are not sufficiently convincing. The
most suitable age for operating on sucklings that have sustained burns is the
second year of life.

Fig. 1. Fig. 2.
Fig. 1. E. B. S. aged one and a half years. Hot stove burn sustained two months previously.
— Fig. 2. Two years after the operation. Complete recovery is obtained.

In this country the problem of the surgical treatment of the burn-contracted
hand among children was studied for the first time by Chervenakov in 1941 and
1942 in several excellent papers and a detailed monograph (1948—19349).

This paper is based on our personal experience in the operative treatment
of 20 children (23 hands) most of them aged 1—4, with severe flexion con-
tractures of the hands. One, several or all fingers were completely clesed. The
contractures were as a rule combined with syndactyly. The causative agents of
the burn were hot stoves, fires and boiling water. The burns had occurred without
exception during the first 2 years of life. The operative treatment was performed
2 months to 4 years after the accident. The longest follow-up period is 4 years.

Two main problems require solution: 1. the operative correction of de-
formities followed by plastic covering of skin defects and 2. preservation of
correction achieved during the long period of the child’s growth.

The first problem proved to be the easier. A radical excision of fibrosis in
width and depth is the most important condition for the easy and full straighten-
ing of the fingers and for obtaining permanent results. It is characteristic that
conditions which at first seem hopeless (Fig. 3—8) such as fingers firmly
adherent to the palm, high syndactyly and the absence of distal phalanges prove
only to be fibrosis of the skin and subcutaneous tissue. Intact vessels and nerves,
tendons and tendon sheaths with almost normal elasticity lie beneath them. In

286




the present series we have not seen destructive alterations of the deeper tissues
excepting the distal phalanges of the fingers. The vascular-nervous bundles are
usually bent along the flexed phalanges and prove to be slightly shortened. If
they still show some resistance when the fibrosis is excised and the fingers are

Fig. 3. Fig. 4. Fig. 5.
Fig. 3. I. S. G. — aged one year and three months. Fire burn occurred three months
previously. — Fig. 4. 8 months after the first operation — correction of wrist contrac-

ture and syndactyly of the thumb. Full-thickness graft a little larger than the wound
was used. — Fig. 5. A full restoration of the wrist is attained and thumb web is normalized.

straightened out, blunt subcutaneous separation proximally relaxes them com-
pletely. The lateral bands of the dorsal aponeurosis are very frequently displaced
to the volar aspect of the fingers and should be incised around the proximal joint.

Relieved of the fibrous armour, the hand acquires its normal volume and
form. The skin defect is always found tc be more extensive than was expected.

Full thickness or only 3% thickness skin grafts are used to cover the wounds.
Grafts are usually taken by the free-hand technique from the lower parts of the
abdomen and the donor areas are sutured directly. Not withstanding the well
known advantages of local plasty, it was used only three times and always in
combination with free grafting. It was never necessary to employ a pedicle flap.

It is generally accepted that free grafts, when placed on the recipient areas
need some tension for their “take”. Tension is usually attained with grafts of
equal size or a little smaller than the wound.

Personal observation on the evolution of the free skin grafts used in repairing
burn-contracted hands in small children shows that secondary graft shrinkage is
very slight and recurrence of finger deformities due to skin deficiency is not
observed during the next four years, if the skin grafts are taken a little larger

(}/s—1/¢) than the wound.
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Full thickness skin grafts taken in excess survive well both on a sub-
cutaneous recipient area and on the loose connective tissue, covering tendon
sheaths and neurovascular bundles. Such a graft needs compressive dressings and
immobilization for a period of 20 days. Sometimes segments of the epithelial laye:

Fig. 6. Fig. 7.
Fig. 6. The fingers are operated on at a second stage. Fibrosis involves only the skin
and part of the subcutaneous tissue. — Fig. 7. Full-thickness skin graft taken in excess

covers the wound. Numerous perforations of the graft are made as suggested by Chien,
Saito and Morotomi.

Fig. 8. The hand on the 20th postoperative day.

288




peel off in the form of crusts, beneath which a normal epithelium is found. With
a view to increasing the osmotic-nourishing surface, as suggested by Chien, Saito
and Morotomi, numerous perforations of the graft are performed with a syringe
needle (Fig. 7). Grafting with a skin transplant wider than the defect is in

Fig. 9. Elastic splinting of the fingers is applied during the daytime.

accordance with the usual conception that the growth of free skin graft lags
behind that of the remaining skin and the body of the child.

On the basis of a series of preliminary experimental investigations carried
out jointly with Tzanev during the last two years on guinea pigs, using the quality
and quantity of nuclear mitoses and changes in the graft and the body, sizes as
basic indicators, we have obtained data that full thickness skin grafts grow
equally with the remaining skin and body of guinea pigs. It is only the operation
scar, its size and type, which gives the discrepancy in this simultaneous growth.
It is too early to draw final conclusions and that is why we adhere to the generally
accepted opinion.

The behaviour to the borderline between the dorsal and volar skin (the
so-called neutral lines of the palm and fingers) is of major importance in the
operative treatment of the disorder in children. When the scars are excised we
cross the neutral lines dorsally (Fig. 10), though at the expense of narrow strips
of normal skin. Secondary graft contraction displaces the operation scars to the
neutral lines, thus preventing keloid formation and recurrence of the contractures
for the next 3—4 years, the longest follow-up period in our small patients.

The second problem which must be solved in the operative treatment of the
contracted hand in children is to maintain the correction achieved.

Provided fibrosis is radically excised, the skin graft taken with a sufficient
size (in excess) and the neutral lines are crossed dorsally, during the first post-
operative year physiotherapy must overcome two pathologically acting forces:
the tendency for the recurrence of muscle-tendon-joint contractures and the
normal retraction of the newly-forming connective tissue. Among the numerous
vrocedures employed the most effective and satisfactory prove to be: 1. Elastic
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splinting of the fingers, so as to allow active movements, for several hours in the
daytime (Fig. 9) and firm splinting for the night. 2. Remedial exercises of the
hand, submerged in water at a temperature of 37° C. 3. The slight massage of
the grafts.

*30‘[%1
P

Fig. 10. Fig. 11.
Fig. 10. When fibrosis is excised, neutral lines of the fingers and palm must be crossed
dorsally at the expense of narrow strips of normal skin, as shown on the diagram. —
Fig. 11. Lateral flaps for the fingers and exchange of triangular opposing flaps for the
wrist region are used for correction when operative scars displace volarly. Donor areas
{for finger flaps} are usually closed by direct suture.

If there is later a certain tendency towards flexing of the fingers, physio-
therapy and splinting only during the night must be continued, tenaciously and
patiently for a long time. In this respect mothers are the best collaborators.

If the operation scars become displaced volarly they turn into Kkeloids
causing a recurrence of the contractures. In these cases an additional operative
correction should be performed using local flaps. On the wrist, excision of the
keloids is followed by the exchange of opposite triangular flaps (Limberg) at best
at an angle of 30—40° for the surrounding skin and 90° for the graft. Lateral
pedicle flaps are used for the fingers, from local skin. The grafts are cut trans-
versely exactly along the natural volar creases of the fingers and the contractures
are corrected. Then lateral flaps are rotated at about 90° and placed on the defects
created (Fig. 11).

Up to now three children have undergone reoperation. Two of them were
not treated radically at the first operation — neutral lines were not crossed
dorsally and a split skin graft was used. In the case of the third child only an

exchange of triangular flaps was carried out as the old operative scars were dis-
placed volarly.
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Local plastic procedures in some fingers aimed at the correction of slight
flexion contractures needs to be carried out in another three cases in the near
future (Fig. 12—14).

All the remaining children are in an excellent condition (Fig. 1 and 2).

Fig. 12. Fig. 13. Fig. 14.
Fig. 12. G. V. 1, aged one year. Hot stove burn occurred 6 months previously. — Fig. 13.
3% years after the surgical treatment; neutral lines were not passed dorsally at the
operation and a local plasty of the fingers and palm aiming at correction of slight
flexion contractures should be performed in the near future. — Fig. 14. The functional
‘ recovery of the hand is complete,

We carry out a continual follow-up on our treated children. Many years of
observations are undoubtedly necessary. The future will show whether our reason-
ing and technique are correct and will throw more light on the difficult problem
of the treatment of severe burn flexion contractures of the hand in small children.

SUMMARY

The highest incidence of burns involving the volar surface of the hand
occurs in Bulgaria among children under 3—4. The manifested turgor and joint
hypermobility of the child’s hand account for the complete flexion contracture
of the fingers even after slight and superficial burns. It is characteristic that con-
ditions which seem hopeless at first sight, such as fingers completely adherent
to the palm, high syndactyly and the absence of distal phalanges, prove to be
merely fibrosis of the skin and subcutis.

The child’s hand en cuirasse is inhibited in its normal rate of growth. The
possibilities of anatomical and functional recovery by means of surgery decrease
in ratio to the lapse of time. Despite the early age of children, operative treatmeflt
" must be undertaken during the third month after the burn at latest, before skin
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retraction is complicated by the muscle-tendon-joint contracture. The most
suitable age for the operation of the burn-flexed suckling’s hand is the second year
of life.

Provided fibrosis is radically excised in width and depth, the neutral lines
of the palm and fingers are crossed dorsally at the expense of narrow strips of
normal skin, and full-thickness (or % thickness) skin grafts slightly larger
(1/5—1/¢) than the defect are used; a recurrence of the contractures during the
next four years is not observed.

Rehabilitation must be carried out for a long time: 6—12 months, and in
some cases more than one year after the operation.

Local plasty must be performed for the correction of operation scars dis-
placed to the volar surface of the palm and digits.

The author’s experience is based on 120 patients operated upon at various
ages, and in particular on 20 children {23 hands) aged 1—4 with severe flexion-
contractures resulting from burns. The follow-up period for the childrens is four
years.

BEIB O I Bl

Tsokensle crubaTerbHble KOHTPAKTYPhl KMCTH PYKM TOCJ€ OXKOra B paHHEM IETCTBE
(«6poHUpOBaHHAasA pyKa»)

Usau MarTtesn

Oskory NaNOHHOM NMOBEPXHOCTH KMCTH PyKM B bonrapuu dame BCEro BCTpeualoTcs y IeTed
B Boapacte 3—4 mner. XOpDOWMHA TYyprop TKaHHM M uYpe3BHYaMHAas MMOABWXHOCTh CYCTaBOB KHCTH
pyku y pefeHka ABNAIOTCA NPHYMHON NOJHOK CrubaTeJbHOH KOHTPAKTyPhl BCEX Masibles HaKe
mocjie JEerKUX M TIIOBEPXHOCTHBIX OXOIOB. XapaKTepHbIM SBJISETCA TO OOCTOATEALCTBO, UTO
COCTOZHMA, KOTOphle Ha IEPBHIR B3TAAL KaXyTCAd Oe3aHaNeXHEIMH, KaK HalpUMEp, NPOYHO
NpHUpPOCIIHE K JAfOHK TalbUbl, BHICOKHE CpamleHHWs mnajibleB (CHHAAKTHIMA) M OTCYTICTBHE
HOTTEBHIX (anaHr, GbIBAIOT BBHI3BAHEI JUIIE PUOPO3OM KOXKHM M MOLKOKHOH KJETYATKH.

HopManeHbIE pOCT mOpa)X€HHOH KOHTPaKTypaMu («6DOHMDOBaHHOHY») KHCTHM Dyku pebeHka
6riBaer 3aMelsieH. BO3MOXHOCTh AHATOMUYECKOTO M (YHKIMOHANBHOTO BOCCTAHOBIEHHH MpPH
IIOMOIIHN XprprquKOrO BMeENIATEJNbCTRBA yMeHhmaeTCﬂ C YIOJHHEHHEM Iepuoia, I'Ip()TeKIIIBI’O
CO BPEMEHH YBEYbS.

HecMorpss Ha paruup Bo3pacT pefeHKa, omepallMi0 HeOOXOIMMO MNPOHM3IBECTH HE MO3XKE
Tpex MECALIEB IOCJe TPaBMAaTHM3aIUM, T. €. L0 TOIO, [0KAa CMODIIMBAHHME KOXU HE OCIOXHUTCA
KOHTPaKTypaMH MEINL, CYXOXHAUM U cycraBoB, CaMEIM NPUTOIHBIM BPEMEHEM NIJA ONEpalul
CBENEHHON KOHTPAaKTypaMH KHCTH DYKM IOCJE OXKOTa y HOJ3yHKa ABJISAETCA BTOPOW TOX >XH3HH.

3a npennocenky, 4ro $uGpOab OBLTM palMKaibHO MCCEYEHRI B WMPHHY M B TaybuHY,
laJjiee, 4TO pa3pe3 Obln NpOM3BelNeH 3a IPAHHUIy THUILHOW M JANOHHOWN IIOBEPXHOCTER NaIOHH
¥ TaNbleB B HalpaBJEHHMH K ThIIBHOH CTOPOHE, Ha)ke 3a CYET TOTEPH Y3KUX NOJOCOK 340POEBOI
KOKM M 4YTO BbIIH NPMMEHEHBl JOCKYTEl BO BCIO TOJAILLY KOX¥ (MAM ¥4 TOAIIMHEI KOXM) M pas-
Mepor HemHoro Gonemux (Ha /5—1/s), uem 6min nedext, He mabnonanock HOBOTO o6pasoBaHuUA
KOHTPaKTypP B TEYEHME YEThIpeX JeT MOCJe OMNepalKH.

BoccranoBuTENnbHas Tepanus NOMKHA NPOU3BONUTHCA B TEYEHHE NOJNLOTO BpPSeMEHH, T. €.
6—12 Mecsaues, a B HEKOTOPHIX cAyyasx naxke fonee roma mnociae Onepauyy.

MecTHy0 NJaCTHKy HY)XXHO NPOM3BECTH AN KOPPEKIIWHM ONEPALMOHHBIX PyOLOB, KOTOpEIE
6hiJIM MEPETAHYTH B JANOHHYIO CTOPOHY JAZOHU U IalliblIeB.

OnniT aBTOpa OCHOBBIBaeTcs Ha 120 cayuasx, onmepMpOBaHHBIX B pa3HOM BO3pacTe, HO,
rnasHeiM ofpaszoM, Ha 20 zerax (23 pyku) B BO3pacTe OT OAHOTO HO 4 ner c TsAXenrMu cruba-
TeTbHBIMKM KOHTDAKTYpPaMH IOCJe OXOTa. STH LETH HaxONMJAMCh MOL HabNIoONeHWEeM B TeYeHHE
4eThIpEeX JIeT.
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RESUME

Graves rétractions cicatricielles des mains briilées chez les tout petits enfants —
»La main enfantine en cuirasse*

[. Matev

En Bulgarie les brilures palmaires des mains se rencontrent le plus souvent chez
les enfants jusqu’a 1’dge de 3 ou 4 ans. La turgescence des tissus et la motilité exceptionelle
des jointures des mains infantiles causent des contractures en flexion complétes de doigts
aussi aprés des briilures superficielles. Il est carctéristique pour ces situations a premiere
vus désesperantes — doigts en poing serré, doigts soudés (en syndactilie) et des phalanges
manquantes — qu’elles sont souvent causées par des fibroses cicatricielles de la peau
et du tissu soucutané.

Une main infantile ,en cuirasse“ avec des cicatrices pareilles est bien retardée
dans son évolution. La possibilité d’une réparation anatomique et fonctionelle a l'aide
d’une intervention chirurgicale diminue autant que I’on retarde l’opération.

Sans tenir compte a ’age des enfants, il est nécessaire d’opérer au plus tard trois
mois aprés la brilure. C’est-2-dire, avant qu'il se produit une contraction durable des
muscles des tendons et des joints comme complication des rétractions cicatricielles de la
peau. En supposant que toutes les fibroses ont été radicalement enlevées en profondeur
et en largeur et que les lignes neutres de la peau des doigts et de la paume ont été dé-
passées vers le dos (aussi au détriment d’une perte des bandes étroites de substance

de peau intacte) et qu'on a placé des greffes épaisses (peau totale ou en %) avec les
dimensions surpassantes de '/s—!/s la plaie, on n'a observé aucun renouvelement des
contractures pendant 4 années aprés l’opération. La réhabilitation doit se faire pendant
un long temps, c’est-d-dire de six jusqu’d douze mois, et en certains cas aussi plus
gu’une année.

Il est nécessaire de performer des plasties locales pour corriger ces cicatrices opé-
ratoires qui étaient titrées vers la face palmaire de doigts et de la paume.

L’expérience de l’auteur et basée sur 120 cas opérés d’age divers mais principalement
sur 20 enfants (23 mains) de 1 a 4 ans avec des graves rétractions cicatricielles par

brulures. Ces enfants ont été surveillés pendant 4 années.

ZUSAMMENFASSUNG

Schwere beugende Handkontrakturen nach Verbrennungen im frithen
Kindesalter — (,Panzerhand®)

. Matev

Verbrennungen der volaren Handfldéche kommen in Bulgarien am haufigsten bei
Kinder unter 3—4 Jahren vor. Der gute Gewebsturgor und die Gitbermdéssige Gelenksbeweg-
lichkeit der Kindeshand verursachen eine vollkommene Flexionskontraktur der Finger
auch nach leichten und oberflachlichen Verbrennungen. Es ist charakteristisch, dass Zu-
stdnde, die auf den ersten Blick als hoffnungslos angesehen werden, wie z. B. fest zur
Handfldche adhédrierende Finger, hohe Fingerverwachsungen (Syndaktilien), fehlende
Fingerendglieder sind nur durch Haut- und subkutane Gewebsfibrose verursacht.

Der normale Wachstum einer durch Narben kontrahierten (,gepanzerten”) Kinder-
hand ist verlangsamt. Die Moglichkeit einer anatomischen und funktionellen Wiederher-
stellung durch einen chirurgischen Eingriff ist von dem verflossenen Zeit abhangig.

293




Trotz des frithen Kindesalters ist es notwendig die Operation spatestens bis zu 3 Mo-
naten nach dem Unfall durchzuf@thren, d. i. bevor die Hautschrumpfung durch Muskel-,
Sehnen- und Gelenkskontraktionen kompliziert wird.

Die zweckmassigste Zeit zur Operation der kontrahierten Hand nach Verbrennungen
beim Sauglingen ist das zweite Lebensjahr. Wenn die Fibrose radikal breit und tief exzi-
diert wird, die Neutrallinien der Hand und Finger in Richtung zum Handriicken {iber-
schritten werden und Hauttransplantate in voller Dicke (oder % Dicke) mit etwas gross-
eren Ausmassen (!/s—'/s) als der Defekt verwendet werden, haben wir im Verlaufe von
4 Jahren nach der Operation keine Recidiven beobachtet. Die Rehabilitation muss im Ver-
laufe einer langen Zeitdauer d. i. 6—12 Monate und in bestimmten Fallen mehr als 1 Jahr
durchgefuhrt werden.

Notwendigerweise muss eine Lokalplastik zur Korrektur der Operationsnarben durch-
gefuhrt werden, wenn die Narben auf die Volarseite der Handflache und Fingern ver-
zogen sind.

Die Erfahrungen des Autors stiitzen sich auf ein Krankengut von 120 Fallen, die
in verschiedenem Alter operiert wurden, besonders auf 20 Kinder (23 Hédnde) im Alter
von 1—4 Jahren mit schweren Flexsionskontrakturen nach Verbrennungen. Die Kinder
wurden im Verlaufe von 4 Jahren verfolgt.
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Director : Prof. N. N. Priorov, Member of the Academy of Medical Sciences of U. S. S. R.

EXPERIMENTAL AND CLINICAL TRANSPLANTATION
OF HEMI-JOINTS

A.S.IMAMALIYEV

The problem of the transplantation of joints has, for a long time, claimed the
attention of experimental investigators and surgeons all over the world. This
interest is understandable in view of the importance of joint transplantation not
only from a biological point of view but also for its immense practical aspects.

In 1893 Prof. Pensky of Kharkov University performed auto- and homo-
transplantation of joints in sheep and dogs for the first time in the history of
experimental surgery, with good results. Unfortunately, the period of observation
of the animals was not sufficiently long.

In 1901, the French surgeon Tuffer performed the first clinical autotrans-
plantation of hemi-joints in a patient by replacing the distal end of the radial
bone with the proximal phalanx of the thumb.

Buchman (1907) performed a clinical autotransplantation of an entire joint
by replacing the elbow with the first metatarsophalangeal joint.

The German surgeon Lexer devoted a considerable part of his time to bone
plastic operations and transplantation of joints. He carried out the first homo-
transplantation of an entire joint which was removed from a cadavar. He later
performed a total of 23 such operations, 12 of which with good results.

Transplantation of whole and hemi-joints has been performed by other
surgeons as well: Judet (1906), Axhausen (1912), Heinz (1911), Kitter (1910),
Pavlov-Silyvansky (1914) and Meyer (1929].

In spite of the number of studies on the transplantation of joints, there still
remain many unsolved problems. On the suggestion of Prof. Nikolai Nikolayevich
Priorov, member of the USSR Academy of Sciences, we have begun to study
some of .them.

The suggestion made to us was to study the possibility of transplantating
parts of joints (distal articulating end of the femoral bone) from one animal

to another, the possibility of preserving grafts at low temperature (—70° to
—60° C), implantation at various time intervals and observing the changes in

the tissues.




Soon after transplantation (in 7, 14, 21 and 28 \days} it is possible to follow
the process of vascularization and the complete renewal of vascular supply may
be seen even later {more than a year).

The use of antibiotics prevents suppuration of the wounds (penicillin and
streptomycin) which increases the chances of a successful take.

Fig. 1. Fig. 2.

Special attention was paid to the devising of a suitable surgical technique
as one of the most important problems. |

Up to the present there has not been any universally accepted technique of
joint transplantation. Various technical errors occur in the course of surgery.

From the point of view of healing and the ultimate fate of the graft, trans-
plantation of hemi-joints is the most acceptable because the condition of the
articulating surface is the closest to normal.

We have performed experiments with transplantation of the distal end of
the femur. The principle is the grafting of the hemi-joint from one dog to another.
The grafting is done either immediately on the operating table or subsequently
after preservation of the graft at a temperature of —70° to —60° C for several
days.

The skin around the knee joint is incised by means of a longitudinal incision
along the upper edge of the outer surface of the limb (Fig. 1). The knee joint
capsule is then opened only along the inner edge of the ligamentum patellae
and the patella itself (Fig. 2). This approach prevents the overlapping of the skin
and the capsular stitches, and the area of the open wound is reduced, thus lower-
ing the danger of infection of the deeper layers. By means of a spatula inserted
into the wound the patella together with the ligamentum patellae is brought out
(Fig. 3) and the lateral ligaments are cut at their point of insertion into the
knee bone. The ligamentum cruciatum is cut with a scalpel. All of these manipu-
lations are done with great care in order not to damage the meniscus. The
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muscles inserted into the posterior surface of the lower third of the femoral
bone are bluntly dissected. The implanted graft is fixed to the bed with two
stainless-steel pins. The stumps of the lateral ligaments are attached to their
original points of insertion with silk stitches (Fig. 4). The muscles on the
posterior surface of the femoral bone are firmly fixed with catgut to the graft.

Fig. 3. Fig. 4.

The patella and the ligamentum patellae are replaced to their original position.
The capsule and the skin are sutured with catgut. Penicillin (200,000 — 500,000
units) is injected into the wound. The knee is immobilized in a plaster cast with
the joint flexed at an angle of 100—110° so that the flexor muscles are approxi-
mated to their points of insertion. Subsequently, the dog receives antibiotics and
glucose solution every other or every two days as well as more liberal amounts

of food.
With this method it has been possible for us to fix grafts firmly to the bed

with two pins without injuring the different parts of the bone (periosteum,
endosteum and marrow), and to preserve the patellar and lateral ligaments which
are sutured together during the operation. The graft consists of the joint caFti-
lage, the epiphyseal cartilage and part of the metaphysis. Freeze preservation

makes it possible to use the graft in clinical practice.
The transplantation technique which was worked out has been shown to be

satisfactory and given good experimental results. '

The experiments were divided into groups depending on the duration of tl.1e
freeze-preservation of the grafts. Before use, the graft was placed for an hour. in
a solution of penicillin (400,000 units). The manner of freezing and p_rf':servat?on
was of the utmost importance for the ultimate fate of the grafted joint. Quick
freezing does not cause the formation of ice crystals in the tissges and thereb_y
the possible danger of mechanical damage to the cellular microstructure is
reduced to the minimum (Schmidt 1935). It is known that a graft perserved at
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a low temperature loses its antigenic properties and such a graft upon trans-
plantation evokes a weaker immune reaction. In our opinion preservation of the
graft at a temperature corresponding to —60°C to 70°C played a major role
in the ultimate success or failure of the transplantation experiments.

On the basis of the experiments it appears that the most favourable period
of preservation is three to four weeks. Grafts preserved for less than three weeks
are resorbed soon after transplantation. Preservation for one to two months
produces a high percentage of postoperative complications.

Thus, in the group of experiments in which grafts preserved for periods
up to 25 days were used, there were eight cases of postoperative wound sup-
puration out of a total of 68 operated dogs, while for grafts preserved for 31 to
60 days the figure was six out of ten.

Table 1.

R Period of Number of ’ Number of

N <EDly Preservation Experiments Suppuration
1. I \ 1— 5 days 15 2
2. 11 6— 8 days 15 2
3. 111 11—15 days 12 * 1
4. v 16—21 days 12 ‘ 2
58 \Y 21—25 days 14 1
6. VI 26—30 days 10 3
7. VII 31—60 days 10 6
8. VIII Control 16 3
Total 104 ‘ 20

Wound suppuration is of the utmost importance in the transplantation of
joints. Suppuration of the soft tissues is very easily carried over into the graft
itself. According to reports by various workers (Savin 1903, Michelson 1943, Vino-
gradov 1944 and others) and also our own results, it appears beyond doubt that
suppuration acts destructively on the joint cartilage and disrupts its integrity
and thereby its function. If the inflammation subsides, then the whole process
at best terminates in ankylosis.

With regard to the age of donors, we selected three to six-year-old dogs
for the experiments. We consider this age group to be the most suitable for
transplantation.

If the age of the donor was such that skeletal ossification was not complete
and if the epiphyseal zone was not ossified, the graft was quickly resorbed along
the growth zone of the epiphysis.

The early resorption of grafts (obtained from puppies) is due to the fact
that the growth zone is not yet ossified but is still in the cartilaginous stage. In
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this period the epiphyseal zone easily succumbs to resorption and collateral vessels
do not appear. This is in agreement with studies of Prives (1938), who excludes
the possibility of growth of collateral vessels in the epiphyseal cartilage prior to
its ossification. The process of resorption is therefore not replaced by bone
production because of the lack of vascular supply in this zone.

In studying the changes accompanying the transplantation of unpreserved
joints, the violent periostal reaction around the graft is interesting. According
to several workers (Golovina 1956 and others), fresh unpreserved bone grafts
are easily resorbed. But as a result of active periostal proliferation there occurs
a simultaneous replacement of the graft with newly formed bone. This bone, in
the presence of the graft undergoing resorption, causes deformation of the
joint.

Our experiments also showed that in the transplantation of unfrozen joints
rapid resorption of the graft takes place and that functional strain leads to
deformation of the joint. We had the opportunity to study this in the experiment
with dog No. 34 in whom, in the first few months after grafting, impairment of
the integrity of the graft could be seen in the X-rays. Subsequently, there was
a violent periostal reaction which caused a change in the shape of the bone
(Fig. 5). ’

For purposes of comparison the results of transplantation experiments with
frozen joints (dog 36) are presented. In this case there was resorption of the
graft without replacement by newly formed bone. The shape was not deformed
and the periostal reaction was slight. Three years after operation the graft, on
the X-rays, has a normal configuration typical for the joint. The joint space is
intact and the grafted bone does not in anyway differ in structure from the bed
(Fig. 6—7).

Satisfactory results obtained in the experimental transplantation of joints
made it possible for us to introduce the operation into clinical practice.

Transplantation of joints was performed in patients with bone tumours. In
those cases where it was impossible to preserve the articulating surface of the
bone because of the tumour, resection was carried out. In replacing the resected
joint with homotransplant, anatomical relations were restored and attempts
were made to preserve function. In three cases we were successful in restoring
function (follow-up for one year) after transplantation of the metacarpal bones.

Short summaries of the cases are presented as examples of transplantation

of large joints.
1. Tul... The patient, a 48-year-old man, ill from 1953, was admitted on

Jan. 31, 1959 to the Central Institute of Traumatology and Orthopaedic Surgery
with a diagnosis of osteoblastoma of the distal end of the left femoral bone
(Fig. 7). Pathological fracture in the lower third of the bone was noted in the
case history. The patient received X-ray therapy, but the disease progressed.
There was complete ankylosis.

On March 24, 1959 operation was performed (Imamaliyev): resection of
the distal end of the femur and removal of the tumour (Fig. 8), the defect was
filled in with frozen-joint graft which was fixed with two pins to the bed. The
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lateral ligaments, ligamentum patellae and the capsule were restored. Passive
movements were attempted seven months after operation.

2. V... The patient, a 35-year-old man, was admitted to the Institute on
March 1, 1959 with a diagnosis of fibrous dysplasia of the distal end of the radial
bone (distal two-thirds), with deformation of the hand (manus vara). Movement
at the radiocarpal joint was limited to a considerable extent (Fig. 9).

Operation was performed on March 15, 1959 {Imamaliyev): resection of
the diseased part of the radial bone, resection and shortening of the ulna for
correct positioning. The defect in the radial bone was replaced with a frozen
homotransplant. The radial bone was fixed with intra- and extramedullary bone
wedges, and the ulna with Bogdanov metal spikes nailed through the olecranon
(Fig. 10). Passive movements were started seven months after operation.

3. A..., 25 years old. The patient was referred to the Institute for a defect
of the upper third of the right femoral bone caused by fibrous dysplasia (Fig. 11).

Operation was performed on Sept. 8, 1959: removal of the diseased bone
and replacement with homotransplant frozen at low temperature (Fig. 12).

The short period of observation (half a year at the longest) of our clinical
cases {16) does not permit us to make any definitive conclusions. Nontheless,
it is absolutely clear that the good experimental results and the clinical obser-
vations make it possible to extend the usage of hemi-joint grafting in clinical
practice.

SUMMARY

1. The best results in experimental transplantation of hemi-joints were
obtained with grafts preserved for 20—30 days at a temperature of —60° to
—70° C.

Transplants should be taken from animal donors after the completed ossi-
fication.

2. The method of transplantation of frozen hemi-joints provided us with

good results, enabling us to apply and widely use the method in clinical practice.

BEIB O BI

Ilepecanka monxycycraBa B 3KCHEPHMEHTe M B KIHHUKe

A C. UHmMmamanues

1. Haunyumu# MCXON mpM SKCTEPMMEHTANLHEIX Tepecaikax MOJYCYCTABOB HAaMu NOJNydCH
TpM HCHOMB30BAHWM TPAHCITAHTATOB, KOHCEPBMPOBAHHEIX NpH TeMIepaType MuHyc 60 —
muryc 70°C, B teuenne 20—30 nHeit.

Tpancnnaa’ra‘rm NONAYCYyCTaBOB HOOJXHBEI Gpa'rbc;{ Y JKMBOTHBIX JOHOpPOB C 33KOHYEHHBIM
NEPHUOAOM OKOCTEHEHMUA.

2. Meronuka mnepecajok 3aMOpPOKEHHBIX TIIOJyCyCTABOB J[aja HaM YIOBJETBOPHUTENbHEIN
peaynbTaT B JKCHEPHMEHTE, 4TO IajJl0 HaM BO3MOXHOCTh NPHMMEHUTH M KPS WKCNOJb3IOBATh
NPUMEHAEMYI0 HAaMU METOAMKY B KJIMHUKE.
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RESUME

La transplantation des semiarticulations expérimentale et clinique

A.S.Imamaliev

1. Au cours de la transplantation des semiarticulations les meilleurs résultats obtenus
par l'auteur représentaient les greffes conserves a la temperature de —60 degrés C.

a —70 degrés C. a la durée de 20—30 jours.
2. Les greffes des semiarticulations doivent étre relevés des animaux-donneurs au

stade de l'ossification terminée.
3. La méthode aux greffes des semiarticulations congelées nous a donné d’excellents

résultats dans l'expériment, ce qui a facilité ’emploi et la large utilisation de cette
meéthode en clinique.

ZUSAMMENFASSUNG

Experimentelle und klinische Transplantation von Halbgelenken

A.S.Imamaliev

1. Bei der experimentellen Transplantation von Halbgelenken erzielten wir die
besten Ergebnisse mit der Verwendung von Transplantaten, die im Verlaufe von 20—30
Tagen bei einer Temperatur von — 60 bis — 70° C konserviert wurden.

2. Halbgelenks-Transplantate sollen von Tierspendern mit abgeschlossener Ossi

fikationsperiode abgenommen werden.
3. Die Transplantationsmethodik der gefrorenen Halbgelenke zeigte gute experi-

mentelle Ergebnisse, die eine Verwendung und breitere Ausnutzung dieser Methodik in

der Praxis ermoglichten.
(Dr. A. S. Imamaliyev) : Teplyi per. 16 (C. I. T. 0.], Moskva G 21, U.S. S.R.
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ACTA CHIRURGIAE PLASTICAE — 2, 4, 1960

Medical Institute, Omsk (USSR)

ON THE DYNAMIC EQUILIBRIUM OF THE FORKED
FOREARM STUMP

G.D. SHUSHKOV

In 1953 the author elaborated and performed an operation for the sparing
forking of a long forearm stump. Contrary to the usual methods a fork was
obtained with short branches (12 to 14 cm.) separating only little (5 cm.) but
gripping with great power (19.5 kg.]. The author considered such a fork to be
useful in an unilateral amputation where the patient is able to perform every
complicated manipulation and the grasping of large objects with his sound hand
and use the forked stump for fixing the object for a considerable time.

The operation is performed as follows:

The skin incision is made so that the volar flap, which is to cover the radial
branch of the fork, is 1 cm. wider than the dorsal destined for the ulnar branch
(Fig. 1). The marking of the skin prior to incision guarantees the exact perfor-
mance of this part of the operation. On the volar aspect of the stump all flexors
are then resected as far as the proximal end of the skin incision, and on the dorsal
aspect the tendons of extensor digitorum communis and extendor carpi ulnaris.
The tendons of flexor pollicis longus and brevis, abductor pollicis longus and
extensor indicis proprius are not resected since they are usually adherent to the
end of the radius stump (Fig. 2). The interosseal membrane is divided in the
distal portion of the stump under visual control, in the proximal portion with
a narrow osteotome. Then the radius is pulled away from the ulna to a distance
of 7 cm. After this the radial branch of the stump is covered with the volar and
the ulnar branch with the dorsal skin flap.

The results of this operation are somewhat unusual:

1. On the eighth day, i.e. before the removal of the stitches, the capacity
for gripping (adduction of the radial branch of the fork towards the ulnar branch
in a plane lying between pronation and supination) becomes evident and rapidly
improves. As is well known in other methods this requires about one to two
months.

2. The power of gripping steadily increases until, on discharge of the patient,
it reaches 19.5 kg. (which is 2.5 times more than the greatest power of gripping
measured in a forked stump of the usual type).

The following observations confirmed that this was no accidental result,
but that it was the merit of the new surgical procedure.
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Case 1: A male patient P-v V. L. aged 21. The function of the left hand is
undamaged. The right forearm has been amputated at the level of the junction
of the middle and proximal third. The stump, 21. cm. long, is in good condition
with a terminal and linear scar. Pronation and supination are not restricted.
Prior to operation the skin of the stump was systematically stretched every day.

Fig. 1. Diagram of skin incision in the careful forking operation of a forearm stump.
The uninterrupted line marks the incision on the flexor side of the stump.

Operation, performed on August 5, 1955: Ether-oxygen anaesthesia; tourni-
quet on the arm. First the skin was marked as shown on fig. 1. Then an incision
was made through the skin and the subcutanous tissue coming up to about 10 cm.
distance from the proximal end of the stump. On the volar aspect the fascia was
incised along the ulnar border of the palmaris longus tendon to a length of 10 cm.
Within the extent of the operation wound the following structures were resected:
on the volar aspect the flexor profundus and sublimis, the flexor pollicis longus
and — after injecting novocaine — also the median nerve; on the dorsal aspect
the extensor digitorum communis, the remnants of the extensor indicis propr.iL%s
and the extensor pollicis longus and brevis. The origin of the abductor pollicis
longus on the ulna and its insertion into the end of the radius stump 'were left
intact (Fig. 3). The distal portion of the interosseal membrane was divided near
the radius under visual control, the proximal portion was separated from the
bone for its entire length by a narrow osteotome. Then the radius was pull?d
away from the ulna to a distance of 10 cm. Bleeding was controlled. The skin
suture on the radial branch of the fork was performed without tension; on the
ulnar branch incisions had to be made to loosen the tension. Healing proceeded
by first intension (Fig. 4). Active capacity for gripping appeared already on the
sixth day after operation and on the tenth day, when the sutures were removed,
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it was quite evident, the range of movement being about 3 cm. The power of
gripping increased rapidly. Condition on discharge: depth of fork — 11 cm., se-
paration of branches — 3.5 cm., power of grip — 30 kg. (Fig. 5).

Case 2: A male patient (M-v), aged 27, blind. There was a stump of the left
hand after amputation of all fingers at the level of the carpo-metacarpal joints

Fig. 2. Diagram of muscle plasty in the careful forking operation. 1 — m. brachioradialis,
2 — m. pronator teres, 3 — m. flexor carpi radialis, 4 — m. palmaris longus, 5 — m.
flexor carpi ulnaris, 6 — flexors of fingers, 7 — m. supinator, 8 — m. abductor pollicis
longus, 9 — m. extensor pollicis brevis, 10 — m. extensor pollicis longus, 11 — m. ex-
tensor indicis proprius, 12 — m. extensor carpi ulnaris, 13 — extensor digitorum com-
munis, 14 — m. extensor carpi radialis brevis, 15 — m. extensor carpi radialis longus.

and the thumb at the level of the proximal phalanx; the stump of the thumb was
fully mobile in all preserved joints. The movements of the radio-carpal joint were
not limited. The right upper extremity was amputated at the level of the meta-
physis of both bones of the forearm, the length of the dorsal aspect of the stump
being 26.5 c¢cm. The scar was terminal and linear. The musculature was little
developed. The psychic condition of the patient was defective; psychopathia of
a considerable degree with frequent decompensation supervened. Disregarding
the expected difficulties the author decided to carry out a reconstructive operation
in the hope that the patient would use the forked stump in moments of clearer
consciousness. Special preoperative treatment of the stump appeared unneces-
sary. The patient was frightened of the operation, and several times previously
pre-operative treatment, carried out in other hospitals, caused a violent re-
currence of the psychic disorder.

On August 25, 1955 10 ml. of 10% Hexenal instead of glucose was admi-
nistered intravenously to the patient in the dressing room. Anaesthesia was then
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continued in the operating theatre with a mixture of ether and oxygen. The in-
cision was calculated so that the skin of the stump could be divided evenly be-
tween the radial and ulnar branch of the fork, and reached a level of about
15 cm. from the proximal end of the stump. Within the range of the operation
wound all flexors, the extensor digitorum communis and the median nerve

Fig. 3. Diagram of the operation on patient P-v. 1 — resection of m. extensor pollicis brevis,
m. extensor pollicis longus, m. extensor indicis proprius; 2 — m. abductor pollicis longus;
3 — m. supinator.

were resected. The dorsal muscle group of the thumb was preserved (the ten-
dons of these muscles were adherent to the end of the radius stump). The inter-
osseal membrane was divided along its entire length and the branches of the
fork pulled apart to a distance of 9 to 10 cm. The ulnar branch was covered by
skin without tension. On the radial branch incisions had to be made on the
skin to loosen the tension. Healing proceeded without complications (Fig. 6].
On the 15! day the radial branch was adducted to the ulnar branch with po‘wer
as in true gripping. The elaboration of function was retarded because the patle'nl
did not comprehend what he was supposed to do in order do abdgct the 'radlal
branch of the fork. Only after one month was he able to abduct satisfactorily. —
Condition on discharge: length of fork branches — 8 cm., separation of branches
— 3.5 cm., power — 20 kg. (Fig. 7).

The question arises of why these patients develop the'capacity of active
gripping so speedily. The answer lies obviously in the speglgl'arrangement of
muscles acting on the radial branch of the fork. The careful division of a forearm
stump differs from other methods in the fact that it pres?rves the dorsal. muscle
group of the thumb which from the anatomical point of view forms ¢ji solid block
with a common source of blood supply and innervation. The action of these
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muscles on gripping is realized by their particularly advantageous grouping
within the fork (all muscles, except the extensor brevis of the thumb, have their
origin on the proximal and middle third of the ulna and their insertion after
amputation on the end of the radius stump]. The entire group constitutes a power-
ful synergist to the supinator; the insertion of these muscles onto the fork always

Fig. 4. Patient P-v after operation.

Fig. 5. Abduction and adduction of radial branch of fork in patient P-v on discharge from
hospital.

counter-balances the more powerful muscle group acting in the direction of pro-
nation. The fork is dynamically balanced and thus the necessary conditions for
the realization of active gripping are created.

In the methods of Krukenberg, Albrecht, Povolocky and others the group of
muscles effecting pronation of the radial branch is always more powerful than
the group of supinators, and the abducting muscles are more powerful than the
adductors. Active gripping by a dynamically unbalanced fork is possible only

306




by mobilising mechanisms of physiological compensation and for this con-
siderable effort on the part of the patient as well as time are needed. The dyna-
mic equilibrium of the fork which is the advantage of the careful division of the
forearm amputation stump, may be affected by an alteration of the muscle supply
systems to the radial branch, as is shown in the following case.

Fig. 7. Function of fork in patient M-v.

A male patient [M-v), 24 years old: The left hand was undamaged. The

stump of the right forearm was 25 cm. long on the extensor side and in good

condition. After the usual pre-operative treatment of the skin and special exer-
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cises, operation was performed on November 1, 1955 under combined inhalation
anaesthesia. A tourniquet was applied to the arm. The incision was made through
the skin and the fascia so that two flaps of 14 cm. length were formed, the one
for the radial branch was 1 cm. broader than the one for the ulnar branch. Then
mobilisation of the flaps was effected. The flexor sublimis of the fingers wa:z

Fig. 8. Deviation from usual muscle plasty in operation on patient M-v G. 1 — m. flexor

pollicis longus, 2 — m. flexor digitorum sublimis, 3 — m. flexor digitorum profondus,

4 — m. extensor carpi ulnaris, 5 — m. extensor digitorum communis, 6 — m. extensor

carpi radialis brevis, 7 — m. extensor carpi radialis longus, 8 — dorsal muscle group for
thumb.

resected at the level of the proximal corner of the wound and the rest sutured
to the flexor digitorum profundus. The median nerve was resected with the
utmost care. The interosseal membrane was divided down its entire length, the
radius then abducted to a distance of 7 cm. At the level of the proximal corner
of the wound a tunnel between the radius, the brachial muscle and the radial
extensor of the hand was formed in a volardorsal direction. The tendons of
flexor digitorum profundus and pollicis longus were separated and led through
the tunnel onto the dorsal side of the forearm and sutured to the tendons of the
extensor digitorum communis above the radius. The dorsal muscle group of the
thumb was not resected, only their origins on the ulna were partly separated
and shifted proximally by 1.5 cm. (Fig. 8). After controlling the bleeding the
skin-fascia flaps were wrapped around both branches of the fork and incisions
made to loosen the tension.

Healing proceeded without complications. In this case the entire musculature
of the stump with the exception of the ulnar flexors and extensors of the hand
was used for ensuring the gripping capacity of the fork. Rapid appearance of
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active gripping and a maximum power were, therefore, expected. The result,
however, did not come up to expectation. The patient was incapable of per-
forming abduction of the radial branch after three weeks and the training of
active gripping, which first appeared after one and a half months, required great
patience, effort and time on the part of the rehabilitation workers. On discharge

-

Fig. 9. Patient M-v G. after operation.

7\
|

Fig. 10. Diagram of the operation on the right forearm fork in patient Z-k. 1 — m. extensor

. i i — arpi radialis brevis
carpi ulnaris, 2 — m. extensor digitorum communis, 3 — m. extensor carp :

4 — m, extensor carpi radialis longus, 5 — dorsal muscle group for thumb.
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the separation of the fork branches reached 5 to 6 cm. and the power was 30 kg.
(Fig. 9).

The peculiar development of the gripping capacity in ‘this case undoubtedly
depended on the alteration of the principle of dynamic equilibrium: 1. it became
evident that the muscle group acting in the direction of adduction was more

Fig. 11. General diagram of Russian method of forking a forearm stump. 1 — m. biceps
brachii, 2 — m. brachioradialis, 3 — m. pronator teres, 4 — m. flexor carpi radialis,
5 — palmaris longus, 6 — m. flexor carpi ulnaris, 7 — m. extensor carpi ulnaris, 8 — m.
supinator, 9 — m. extensor carpi radialis brevis, 10 — m. extensor carpi radialis longus.

powerful than that effecting abduction {abduction of the radial fork branch did
not appear for a long time); 2. the flexors of the thumb after transposition became
pronators so that the pronators predominated over the supinators. Despite the
concentration of muscles for the function of adducting the radial branch, the
power of gripping was not greater in this case than in case No. 1 (P-v), where
the sparing type of operation was performed. This proves that the assumption
that the power of gripping is also dependent on the dynamic equilibrium of the
fork, was correct. In other words: where the dynamic equilibrium has been
preserved the power of gripping is greater.

In his monograph on “Reconstructive Operations on Upper Extremity Stumps”
(1956) the author expressed his idea about the development of the gripping
capacity of the fork. Under normal circumstances this function is alien to man
and, therefore, without the genetic foundation of the respective reflex mechanism.,
It requires the creation of new conditioned reflex associations, i. e. of a new
dynamic stereotype. The described cases, however, show that the'capacity for

active gripping can be developed without any training on the basis of the old
dynamic stereotype.
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Particularly instructive in this respect is the following case.

A male patient (Z. L. G.), 30 years old, with bilateral amputation of the
forearm: on the right in the distal third, on the left between the distal and
middle third, after frost-bite of all four extremities eight months previously.
September 1, 1958 operation for the careful forking on the right forearm stump
to a depth of 12 cm. was performed. On the volar aspect all flexors of the fingers
were resected to the limit of the operation wound. On the dorsal side all muscles
were preserved and the abductors of the thumb and the index finger together
with the tendons of the extensor digitorum communis were left with the muscle
group of the radial fork branch (Fig. 10). The ulnar branch was covered with
the skin of the stump. To cover the radial branch with skin it was necessary
to make incisions to loosen the tension. The thus created defect of 3 X6 cm. was
covered by an autotransplant. Healing proceeded without complications. On the
eleventh day active gripping function was evident which rapidly improved. Much
time was needed for the treatment of a trophic ulcer on the right foot.

November 17, 1958 operation was performed on the left forearm. During
dissection it was seen that dorsal group of musclés had been already partly
resected in the first amputation and had partly undergone scaring, so that it
was impossible to use it for the fork. The remnants of the muscles for the thumb
and of extensor digitotorum communis were removed. On the volar aspect the
flexors of the fingers were resected (Fig. 11). The fork became dynamically
unbalanced with an evident predominance of the flexors and pronators. Healing
proceeded by first intension. With the exercises usually practised at the Clinic,
active capacity for gripping of this stump developed very slowly and it took two
months before the patient mastered the movement.

In this patient, therefore, the function of active gripping developed in the
right, dynamically balanced fork eleven days, and in the left, dynamically
unbalanced fork not until two months after the operation.

SUMMARY

The author’s observations prove that the principle of the dynamic equilibrium
of the fork is by no means an abstract conception. It must not be neglected when
planning an operation for forking a forearm stump. Without considering this
principle no results of this reconstruction can be properly analyzed. The dynamic
equilibrium of the fork means the optimum physiological proportion both between
adductors and abductors, and between pronators and supinators of the radial
fork branch. This proportion can be changed not only by the transposition of
muscles by operation, but also by special exercises of individual muscle groups
prior to operation. In practice it is important to achieve harmony among all
participating muscle groups so that the function of the fork would not require
the bringing in of additional, compensatory mechanisms which is always con-
nected with loss of time and further effort. The results of the careful forking
of a forearm stump show the practical way of applying the principle of the
dynamic equilibrium of the stump in the reconstructive surgery of the forearm.




BELB O A BI
«O nMHAMMYECKOM PaBHOBECHMM PAaCIIEIIEHHOH KYJbTH INpeAIIedbs»
I I. lymkos

Knuuuyeckas npoBepka HOBOTO CMOCO6a 3KOHOMHOTO pACIIENJIEHMA KyJAbTH MpEXIJaeubs,
paspaboranHoro asTtopoM B 1953 roay, mokasana, 4ro coxpaHeHHMe B COCTaBe JydeBOM OpaHLIN
KJEWHH ThIIBHOM IPYNNel Meiuil GOJNBMIOTO DHadblia PE3KO H3MeHAer AMHAMHKY KJELIHH:
NpAMOM IJIOCKOCTHOM CXBaT, Ha pa3paboTKy KoToporo ofbiuHO HeobxomMmo 1—2 Mecsua, ocy-
mecTBaseTca GONBHBIME Cpasy e MOCJe CHATHA UBOB. JTO 3aBUCHUT OT YCHJEHHA TPYIIIBL
paarubaresneir JayueBoir OpaHmIM M [IKWHAMHUYECKOIO YDaBHOBEMIMBAHHA CHJLl pasrubarenein
u crubaTtened KJEUIHH.

«/IaHaMudecKOe paBHOBECHE KJIEIIHMY», KOTOpOe TIOHHMAeTCA HaMy KakK ONTHMaJbHOCe
$H3HOJIOrHUECKOE COOTHOUIEHHE MEXKIYy NPHUBOAAIIEH ¥ OTBOIAIEH MyCKyJaaTypO#, MEXIy Ipo-
HaTOpaMHM ¥ CyNHHAaTOPaMK Jiy4eBON OpaHINM KJEIIHHM, MOXHO HM3MEHAThL IyTeM IepeMellleHHs
M HCCeYeHWs MBI, BO BPEMs OMNepallMM, a TaK)Xe IjeJieHalpaBJIeHHOH TPEHMPOBKOH omnpene-
JIEHHBIX MBI KyJbTH TpeNnjedybs OO ONepamHH.

IIpuHIKUN OHHAMHYECKOTO PaBHOBECHA NOJIKEH CTAaTh OCHOBOM JIOOOM omepanuy pacmiernje-
HHS KyJbTH NpeNNJjeybsA; NMPH COONIONEHHM €ro CXBAT KJEIMHHM GOPMUpYyeTcs odeHb OwICTpO, 6e3
3HAUUTENbHBIX YCHJIHH CO CTOPOHBI GOJBHOTO.

3HaHMe YIOMSHYTOTO IPHHIIMIIA [IOMOTaeT paIUOHANbHOMy IJIAHHPOBAHHUIO OIEPALHH
U II03BOJIAET aHAJU3KPOBATh pE3yJbTAaThl e€.

RESUME
L’équilibre dynamique du moignon dédoublé de I’avant-bras
G.D. Shoushkoff

Les expériences cliniques avec la nouvelle méthode physiologique du dédoublement
du moignon de l'avant-bras, élaborée par l'auteur en 1953, nous montrent que la conser-
vation du groupe dorsale des muscles du pouce destiné pour la branche médiale de la
fourchette est capable de changer la dynamique de la fourchette. La prise directe en plan,
dont I'acquisition n’est guére possible en une période de moins d’'un & deux mois, devient
réalisable les piglires une fois prises, ce qui dépend de la force aggrandie du groupe
des fléchisseurs de la branche radiale de mé&me que d’équilibre dynamique de la force
des fléchisseurs et des extenseurs de la fourchette.

L’equilibre dynamique de la fourchette, c'est-a-dire le rapport physiologique entre
les muscles adducteurs et abducteurs entre les pronateurs et les supinateurs de la branche
radiale de la fourchette, peut étre changé a 'aide de la transposition et de la résection
des muscles au cours de l'opération, mais de méme a l’aide des exercices envisagées des
muscles eux-mémes du moignon de 1’avant-bras au temps préopératoire. Le principe de
I’équilibre dynamique devrait constituer la base de chaque opération du dédoublement du
moignon de 1’avant-bras, en le conservant, la possibilité de la prise de la fourchette se
forme bien vite, sans effort considérable pour le blessé. La connaissance du principe cité
ci-dessus nous aide & rendre le bilan de l'opération rationel le plus que possible et nous
permet de juger raisonnablement les résultats obtenus.

ZUSAMMENFASSUNG
Uber das dynamische Gleichgewicht des gespaltenen Oberarm-Stumpfes

G.D. Schuschkoff

Die klinische Uberpriifung einer vom Autor im jahre 1953 ausgearbeiteten neuen Art
von schonender Spaltung des Oberarm-Stumpfes ergab, dass die Erhaltung der dorsalen
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Muskelgruppe des Daumens auf den radialen Gabelschenkel die Gabeldynamik wesentlich
andert: Eine direkte Ergreifung mit der Handflache, zu deren Ausarbeitung man gewohn-
lich 1—2 Monate benotigt, kann der Kranke sofort nach Entfernung der Néhte durch-
fihren. Dies hangt von der Verstarkung der Flexorengruppe des radialen Schenkels und
von dem dynamischen Gleichgewicht der Flexoren- und Extensorenstarke der Gabel ab.

Das ,dynamische Gleichgewicht® der Gabel, was wir als optimales physiologisches
Verhaltnis zwischen Adduktoren und Abduktoren und zwischen Pronatoren und Supina-
ren des radialen Gabelschenkels verstehen, kann sich durch Versetzung und Muskelre-
sektion im Verlaufe der Operation, sowie durch zielbewusste Ubung der einzelnen Muskeln
des Oberarm-Stumpfes vor der Operation andern.

Das Prinzip des dynamischen Gleichgewichtes soll die Grundlage fiir jede Operation
des gespaltenen Oberarm-Stumpfes bilden; unter Beibehaltung dieses Prinzips bildet sich
die Fahigkeit der Gabelergreifung sehr rasch aus, ohne den Patienten wesentlich anzu-
strengen. Die Kenntnis des angefiihrten Prinzips verhilft zu einer rationellen Operations-
planung und gestattet eine richtige Beurteilung der Operationsergebnisse.
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,» DIVIDED NAEVUS*“ OF THE EYELIDS
(With an analysis of 14 operated cases)

CHU HUNG-YIN, WANG TA-MEI, KUNG FAN-HU, HAO CHU-JEN

“Divided naevus” of the eyelids is a pigmented mole of congenital origin,
situated partly on the upper and partly on the lower eyelid. Fuchs, in 1919, first
described this disease, and called it “divided naevus” because the naevus is
divided by the parpebral fissure into two halves. The lids are closed by epithelium
during the early part of foetal life and open at the end of the 5t month of
gestation. Presumably such a naevus is formed before the lids are separated.

“Divided naevus” of the eyelids is a rare disease. Following A. Fuchs’ reportf,
Collenza (1937, 2 cases), Sugar (1944, 1 case], Callahan (1946, 1 case], and Fuchs
{1948, 3 cases) made similar reports. In China, Lo reported three cases in 1931

Fig. 1. Fig. 2.

and in his report he mentioned that Chan had also seen two other cases. Among
the previous communications, except for those of Collenza, Sugar, and Callahan,
there are merely clinical reports of a rare case without treatment.

3ince 1952 we have operated on 14 such cases (see table) II being in men
and three in women. The naevus was located on the left lids in seven cases, and
on the right eyelids in seven cases. The naevus invariably involved the skin and
the conjunctiva of the lid. It may be located on the nasal side, the middle portion,
or the temporal side of the lids. Among these 14 cases, in four cases it was
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located on the nasal side (Fig. 1, 2}, in four cases in the middle portion (Fig. 3),
and five cases near the temporal side (Fig. 4, 5) of the eyelids. In one case the
whole lids were involved.

The naevi of these 14 cases can be roughly divided into two clinical types.
In type 1 (8 cases), the naevus was black in colour, elevated from the normal

Fig. 4. Fig. 5.
skin, having a rough warty surface and also coarse hair {see Fig. 1}. The nagvu's
was usually large in size, consequently, it interfered with vision and caused irri-
tation to the conjunctiva and cornea. The configuration of th_e eyelashes was
disturbed, resulting in trichiasis. According to location, naevi in type I (':an be
further divided into two groups. In one group the naevus involves the skin ar?d
conjunctiva of the eyelids, while in the other group it involves chiefly the lid
mari;ntgleg.z?iile naevus was brownish-black in colour, flat or fslightly glevate'd
from ‘the normal skin, and having a smooth surface with or without thick hair
(5 cases, see Fig. 2). Although a naevus belonging to this ty'pe does not produce
any functional disturbances, it affects the patient psychologically.
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Case Histories.

Condition of

conjunctiva, cornes |

Congestion
of conjunctiva,
scar of cornea

Congestion
of conjunctiva

Congestion
of conjunctiva

Congestion
of conjunctiva

Scar of cornea.
Congestion
of conjunctiva

Cornea claudy,
congestion
of conjunctiva

Normal

Normal

Normal

Congestion
of conjunctiva

Normal

Normal

Normal

Scar of cornea

Functional
disturbances

Pathological
examination

Junctional
naevus

‘ Interference of vision.
Irritation from trichiasis

Interference of vision, ;
chiefly on the nasal side.
Itching sensation

| Dermal naevus

No | Dermal naevus

Interference of vision of

{ Not d
| the temporal side (Not done)

Difficulty n opening eye. | permal naevus
Interference of vision

Por.

Difficulty in opening eye.

! Not don
| Vision blured (Not done)

| .« e
| Interference of vision

1
~ | (Not done
when looking down ward | ( )

Dermal naevus

Interference of vision

Not done
on the nasal side e )

| Ttching sensation.
| Interference of vision on
the femoral side

(Not done)

(Not done)

(Not done)

Dermal naevus

Interference with vision (Not done)
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Fig. 6. Fig. 7.

In most cases, the naevus on the upper and lower eyelid belonged to the
same type. There was only one case (Fig. 7} in which the naevus on the upper
eyelid belonged to type I and that on the lower eyelid to type 2.

Following the advancement of technique in plastic surgery, this disease
can be satisfactorily remedied by surgical means. The chief problem involved
in the treatment lies in the repair of the defect resulting from excision of the
tumour. From the surgical point of view, the lid is considered to be composed
of two layers. The part in front of the tarsus belongs to the outer layer, and that
behind and including the tarsus constitutes the inner layer. “Divided naevus”
largely occupies the outer layer, and in part the inner layer. Thus, after the
removal of the tumour the outer layer losses more tissue than the inner layer.
We use a sliding tarsoconjunctival flap to repair the inner layer, and a split-

Fig. 8a Fig. 8 b. Fig. 8c.
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Fig. 9a. Fig. 9 b.

Fig. 9. Case 1. a, b, Preoperative. Fig. 9 ¢. One month after the treatment was completed.

Fig. 9d. Fig. Se.
Fig. 9 d, e. 7 years later.




Fig. 10a. Fig. 10b,
Fig. 10 a, b. Preoperative.

Fig. 10 c. After the second stage of operation is completed, showing the condition of hair-
bearing graft taken from the eyebrow.

Fig. 10d. Fig, 10
Fig. 10 4, e. End result.
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thickness skin graft to repair the outer layer, and finally implant a strip of hair-
bearing skin graft taken from the eyebrow to construct the eyelashes.

The whole course of treatment is divided into three stages. In the first stage,
after the tumour has been completely excised, the inner layer of both lids is
mobilized, their free margins are aproximated and sutured with interrupted sub-
conjunctival stitches. The raw surface is covered by one piece of split-thickness
skin graft taken from the inner surface of the upper arm (Fig. 8 a. b. c. d.). In
the second stage, usually three to four months after the first stage, when the
grafted skin becomes soft and pliable, an incision is made along the future
palpebral fissure down to the tarsus. A strip of hair-bearing skin graft of suitable
length and with ‘three to four rows of hair is inserted into the narrow space,
and anchored with stiches (Fig. 8, e.). Third stage: one to two months after the
second stage, the eyelids are cut open in such a way that there are “eyelashes”
on the margins of both eyelids (Fig. 8, f.J.

In cases where the naevus chiefly occupies the lid margins, the treatment is
carried out in two stages. First stage: excision of the naevus, mobilization and
suturing of the inner layers of the lids, a strip of hair-bearing skin graft is used
for the outer layer. Second stage: the eyelids are cut open.

We operated upon 14 cases according to this scheme. Thirteen cases have been
completed, one case is now under treatment. The longest follow-up is seven years
(Fig. 9). A recently finished case is shown in Fig. 10. The results of the cases
treated were satisfactory both functionally and cosmetically. So far there is no
evidence of recurrence of the naevus.

Pathological examination of the excised specimen was made in six cases. Five
were (case 2, 3, 5, 8, 13) naevi of dermal type (Fig. 11), the remaining one
(case I) junctional naevus (Fig. 12}.

SUMMARY

In reconstruction of full-thickness loss of the eyelid with the eyeball intact,
the Peking Medical College Hospital treated 14 cases of divided naevus of the
eyelids. The naevus was excised en block, the remnants of the conjunctivae and
tarsi of the upper and lower lids were sutured together after thorough mobili-
zation, and the defect in the skin was replaced by one piece of split thickness
skin graft. Two to three months afterwards a narrow strip of composite graft of
skin and subcutaneous tissue with 3—4 rows of hair was cut from the eyebrow
nf hair line to make eyelashes. One month later the reconstructed lid was cuf
open. The result was satisfactory both functionally and cosmetically.

BB BCABL

Pasnene}moe POAHMOE€ HATHO BEK

YUy Xymr-us, Bawr Ta-ment, KyMmr ®an-xy, Xao Uy-nxeH

B ¢akyansrerckoil 6onpHuLe B IlekMHe monseprajock nedeHUI0 14 GONBHEIX ¢ pasHeieHHBIM
POIMMBIM HOATHOM BeK, IPH4YEM DeKOHCTPyKUus nedpeKTa BeK, 3axXBATHIBAIOUIETO BCe CJOH,
NpoM3BOAMJIAChk TakKuM o006pa3oM, 4Tofbl TiIa3HOe sAGKOKO OCTAaJOCh He3aTPOHYTHIM, Pozumoe
NATHO 6bLIO mccedeHO nennkoMm. anee 6rina npovaBeseHa ofluupHas MOBHIM3AaUMA OcTaloleics
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KOHBIOHKTUBBl M XPAIIA BEPXHETO M HIDKHEIO BEKa, MOCJKE Yero OHM OblIM CIHTH W HepexT
KOXU MNepeKpHT OAHUM TpaHcmaaHratoM no Tupuwy. Yepes 2—3 Mecsala 6blua HccedeHa yakas
MONOCKa KOXM C NMONKOXKHOH KJETYaTKOH U3 6pOBeit MM M3 IDAaHMULL BOJIOC, HA KOTOPOU GbLiu
ocraBjieHsl 3—4 psijla BOJOC LJs PEKOHCTPYKLUMM pecHHH., Uepes manbHeHIIHE MeCAll BOCCTAHOB-
JIeHHBIE TaKUM 06pa3oM BeKu Oblny pasneneHsl MOMEepeYHBIM Da3MepoM. PeaynbTaTel OKasanuch
YIOOBJETBOPUTENBHBIMU KaK C QyHKIIMOHANBLEON, TAK M C KOCMETUYECKOH TOYEK 3PEHMI.

RESUME

Le naevus doublé des palpébres

Chu Hung-yin, Wang Ta-mei, Kung Fan-hu, Hou Chu-jen

14 cas du naevus doublé des palpébres ont €té soignés en Hotel-Dieu de la Faculté
de Meédicine de Peking. La réconstruction fut pratiquée a la maniére de rétablir toutes
les couches laissant le bulba indemne. Le naevus fut totalement extirpé, les restes de la
conjonctive et du tarsus de la palpébre inférieure aussi bien que supérieure ont été
largement mobilises, cousus apres, et le défaut de la peau couvert par la greffe de Tiersch.
En suite de 2—3 mois une partie mince de la peau et du tissu sous-cutané, comprenant
3—4 rangs des cheveux et servant a la réconstruction des cils, fut excidé des sourcils ou
de la partie chevelue de la téte. Un autre mois passé, les palpébres réconstruites de cette
maniére furent divisées par une incision en largeur. Les résultats ont été favorables

guant & la fonction de méme qu’a 1'égard esthétique.

ZUSAMMENFASSUNG

Geteilter Augenlider-Naevus

Chu Hung-yin, Wang Ta-mei, Kung Fan-hu, Hou Chu-jen

Im Fakultatskrankenhaus in Peking wurden 14 Falle von geteiltem Augenlider
Naevus behandelt. Der Defekt im Augenlid, der alle Schichten einschloss, wurde in der
Form rekonstruiert, dass der Augenbulbus unberiihrt blieb. Der Naevus wurde im ganzen
exzidiert, die restliche Bindehaut und Ober- und Unterlidtarsus breit mobilisiert und ge-
niht und der Hautdefekt durch einen einzigen Thiersch-Lappen gedeckt. Nach 2--3 Mo-
naten wurde ein schmaler Hautstreifen und subkutanes Gewebe aus den Augenbrauen
oder der Haargrenze ausgeschnitten, an dem 3—4 Haarreihen zwecks Rekonstruktion der
Augenwimpern verblieben. Nach einem weiteren Monat wurden die auf diese Weise re-
konstruierten Augenlider durch Querinzission geteilt. Die Ergebnisse waren sowohl in
funktioneller, als auch kosmetischer Richtung befriedigend.
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PROBLEMS OF PRIMARY ALLOPLASTY OF SKULL DEFECTS

V.D. GOLOVANOV, M. E. TKACHEVA

Our experience with primary covering of skull defects by alloplasty is pre-
sented in this communication.

Our method of using polyethylene implants has given such satisfactory
results that we considered it worth while to publish it.

It is well known that surgeons have devoted great attention for a long
period to the various types of plastic repair for covering skull defects. All types
of plastic operations suggested hitherto, however, are related to the period a long
time after the occurrence of the defects. The operations are usually carried out
at the earliest one year after trepanation of the skull for the treatment of a de-
pressed fracture of the vault.*) Primary plasty, however, i. e. the covering of
the skull defect immediately after trepanation of the skull, was hitherto used
only rarely and represents one of the tasks of contemporary plastic surgery.

Before continuing with the description and justification of the method of
primary alloplasty for covering of skull defects employed by us to day, we think
it advisable to give a short survey of the methods of auto- and alloplasty most
frequently used for late secondary operations.

Every more or less experienced surgeon knows that autoplasty comprises
the use of ribs, bone from the iliac crest, cartilage and bone grafts from the right
costal arch and also cadaver cartilage. For small skull defects rib chips are used
which are levelled into the defect, or chips from the iliac crest, which are taken
according to the size of the defect and inserted into the defect with their con-
vexity upwards. Cadaver cartilage is used much more rarely for covering skull
defects (V. S. Semenov, Jakutsk].

Autoplasty employing 3 thickness bone and cartilage grafts from the right
costal arch according to the method of N. N. Burdenko may be considered as
useful for large skull defects. Such a graft can be fairly easily modelled and
gives favourable results with firm covering of the defect. A. S. Melkumov in her
dissertation explained the use of this method as the final stage in an operation
for herniae of the cerebral ventricles due to gunshot injuries to the skull and brain.

*] B. ]. Jegorov's report on the 25th Soviet Congress of Surgeons.




All the above kinds of autoplastic covering of skull defects require special,
rather complicated preliminary operations to obtain the autograft. This is certain-
ly a negative aspect of autoplasty. It is also known that results of autoplasty are
not always favourable, because the grafts are frequently absorbed and replaced
by connective tissue.

During the last ten years alloplastic methods have begun to be used most
frequently for the late covering of skull defects.

It is known that in the USA tantalura has been used for this purpose.

In the USSR the most frequently used alloplastic materials are plexiglass
(V. A. Goykhman - Leningrad) and polymethylmeta-acrylate (N. D. Leybzon -
Moscow]).

The use of polymethylmeta-acrylates for skull defects after gunshot injuries
was successfully described by the second author in his extensive study of experi-
mental clinical work (dissertation) at Burdenko’s Neurosurgical Institute of the
Academy for Medical Science in the USSR. :

Turning now to the question of primary plasty of skull defects, one cannot
say, that this is completely new.

The endeavour of surgeons to cover skull defects immediately after trepa-
nation has always been natural and taken into consideration.

It is only in recent years, however, that this question has become actual,
being brought about undoubtedly by the great progress in plastic and recon-
structive surgery especially the development of alloplasty.

Up to recent times only the covering of small defects was performed
immediately after trepanation of the skull for injuries to its vault causing com-
pression and then only under favourable conditions.

In depressed fractures of the cranial vault for example, where one or more
fragments had not lost connection with their original site, they could be raised
to the level of the cranial vault and left there to reduce or completely cover the
bone defect.

Under specially favourable conditions one may even use free bone frag-
ments for the same purpose of covering bone defects. We have cases, where
fragments were laid like tiles and the results were very satisfactorily. At the
same time there must be no doubt with regard to the basic fact that any frag-
ment could cause pressure on the dura mater lying underneath.

Very small skull defects formed by trepanation, can be covered by mobilising
the external lamina of the skull bone in the vicinity of the defect and rotating
it into the region of the defect according to the method of A. L. Polenov. Such
kinds of autoplasty, however, have only a very restricted application and only
the use of alloplastic implants allows the covering of skull defects of larger
dimensions.

During the last three years we have been concerned with finding methods
for the primary covering of skull defects by alloplasty. We chose polyethylene
for this purpose because C. V. Gruzdkov, an older.scientific worker, hald obtained
very good results with this particular plastic substance in the treatment of defects
and deformities of the facial regions. She studied the use of modelled implants
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of elastic plastic substances (egmass-12, polyethylene} for many years both
experimentally and on a large number of cases at the Maxillary and Facial
Surgical Unit of the Central Institute for Traumatology and Orthopaedics. The
results were so favourable that there could be no doubt as to the suitability of
employing polyethylene for the purpose of primary plasty in the covering of
skull defects. E. V. Gruzdkov showed that the polyethylene implants became well
encapsulated by a fine connective tissue and infection was not observed as
a complication.

Our technique of employing polethylene plates for skull defects convinces
by its simplicity. A polyethylene plate of appropriate shape and size is prepared
in advance according to the shape and size of the depressed fracture of the
cranial vault and allowing for the probable enlargement due to trepanation.
For this purpose we first take a plaster impression of the defect and then make
the plaster model of the implant required. A wax model of the implant is pre-
pared from the plaster model and according to this a plaster form (shaped under
pressure) for the modelling of the prosthesis. The polyethylene plate is heated
and pressed. The prepared implant is then cooled, mechanically treated and
cleaned. The prosthesis is gradually bevelled out from the centre to the peri-
phery. On the convex side of the plate a prominence is left in its central part,
which, when laid on to the cranial vault is turned to the cavity of the defect.
The prominence must not have sharp edges and its height should not exceed
the thickness of the bone in the region of the defect; the prominence of the plate,
cannot therefore, touch the dura mater. Holes are drilled into the margin of the
prosthesis for the insertion of a needle, because after it has been placed over
the bone defect the margins of the plate are fixed to the galea aponeurotica by
several catgut stitches. The plate is laid on to the skull defect so that its thinned
margins lie closely upon the borders of the defect. This greatly assists the use
of the implanted plate, because it makes it unnecessary to fit it into the defect
as is usually done with autografts. The basic component of polyethylene is
neutral ethylene, an inert neutral product, which is processed for this purpose
under high pressure (Laboratory for Plastic Substances CITO — V. A. Marsky).
It is necessary to have a number of plates of different sizes and shapes in
store for emergency operations which can be altered in size and shape before
or during the operation. The prostheses are sterilized by simple boiling for
25—30 minutes.

In the postoperative phase the implant does not cause any inflammatory
reactions of the cranial tissues. The only not infrequent complication, is a small
quantity of reactive tissue transudate in the region of the wound — under the
skin flap over the plate. To avoid stagnation of the transudate it may be necessary
to aspirate it twice or three times with a syringe with the simultaneous injection
of a small quantity of penicillin solution (50,000—100,000 units) as a prophy-
lactic measure.

All wounds under our observation healed per primam. The fact that the
margins of the plate are laid upon the borders of the bone defect does not have
aa unfavourable effect on the cosmetic results.
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No painful sensations are observed after the use of the plate. Finally, it
can be said that the polyethylene implant is a harmless endo-obturator, which
is well fixed. From our experience with 12 cases we would like to give two
two examples:

Patient S-kov, 31 years old, reg. No 854: !

He was treated at the Central Institute for Traumatology and Orthopaedics
from the 26. 4. 1957—22. 6. 1957. He was admitted with the diagnosis: depressed
fracture of the right frontal and parietal bone (after gunshot injury}, Jacksonian
epilepsy. He was injured in 1944 by a missile fragment which penetrated into
the right fronto-parietal region, causing tangential injury to the skull with
compression. He became unconscious. Epileptic attacks oppeared 2—3 days after
the injury. Operation was not performed. Since January 1950 he had severe
headaches.

Local findings: retracted skin scar in the right frontal region, 8 X0.5 cm.

On the X-ray pictures of the skull a defect of 5X1 cm. was found, on the
right frontal bone small spinters were evident in this region. (Fig. 1.)

CSF analysis: protein 0.165%, cytosis 4/3, positive Pandy, reaction Nonne —
An. +, Takata — Ara reaction within normal limits.

Neurological findings: slow reaction of pupils to light, central paresis nerv.
facialis, hemihypaesthesia on the left. Reduced abdominal reflexes on the left,
memory poor.

After operation for the depressed fracture of the cranial vault, performed
on May 15, 1957, a defect of the skull of 7X2.5 cm. (Fig. 2) was created, which
was covered by a polyethylene plate prepared beforehand. The plate was put into
position so that its thin margins overlapped the borders of the bone defect for
1—1% cm., and was fixed by 3 catgut stitches through holes specially drilled for
the needle (Fig. 3).

The post-operative course was uneventful.

One month after the operation the patient was discharged from hospital.

It is two years from the operation. The headaches have disappeared. Epi-
leptic attacks have not recurred.

Patient D-in, 26 years old, reg. No 519. He was admitted to the Central In-
stitute for Traumatology and Orthopaedics on the March 4, 1958 with the dia
gnosis of compound depressed comminuted fracture of the right parietal bone.

The accident happened at the factory on March 4, 1958 (he was crushed
by ferro-concrete slab). The accident was followed by loss of consciousness,
headache followed immediately, giddiness.

Local findings: contused wound in the right parietal region.

The X-ray of the skull showed a depressed fracture of the right parietal bone.

Neurological findings: retrograde amnaesia. Sluggish reaction to light. Central
paresis of the right n. facialis, weakness of the left hand. Patellar reflex and
Achilles’ tendon reflex on the left increased. Slight Babinsky reflex on the left.
The eye fundus normal. CSF — normal.

On the day of the accident — 4. 3. 1958 — operation was performed: trepa-
nation of the skull with removal of comminuted depressed bone fragments. After
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the operation a defect of 4X5.5 cm. was formed. The defect was covered by a
polyethylene plate, the margins of which were laid upon the borders of the defect
and fixed by 4 catgut stitches. The patient was discharged from hospital after
one month and 11 days in good of health. The operation was performed one
year and 5 months ago. Headaches have disappeared.

Some illustrations of this case are given on the following page (4, 5, 6).

In conclusion it must be noted that our method of primary covering of skull
defects by polyethylene plates does not exclude the use of other kinds of allo-
plastic operation. But the success of our observations allows us to recommend
it as a rational method.

SUMMARY

Primary covering of skull defects is of great importance and is today being
done by various methods. During the last two years we introduced the method
of primary alloplastic covering of skull defects immediately after trepanation
of the skull vault, performed for depressed fractures of the skull.

In chosing the alloplastic material we decided on polyethylene, which had
previously been adequately tested in experiments at the CITO and proved satis-
factory (E. V. Grudkov).

In 12 cases treated by us no complications were observed.

Technical possibilities of modelling the implant in our method convinces
by its simplicity. The implant in this case really represents an end-obturator.

For emergency operations it is necessary to have different sizes and forms
of plates in reserve.

BBl B O I Bl

K mompocy o nepBuuHOIl annonnacTHke gedeKra yepema

B. . Toanorauos, M. E. Txauena

3anaua NnepBUYHOrO 3aKpPHITHA ledeKTa yepema uMeeT GOabUIOE 3HAUEHHE, ¥ B HacTOAllee
BpEMA OCyIIECTBAAETCA NPH MOMOIY Pa3JMYHBIX METOAUK.

B TEUYECHUE llByX IIOCJIEIHMUX JIeT HaMH OCBOEHaA METOAHKa HepBH‘IHOfI aJJOIIJaCTHKHN 3a-
KPbITHUA ,IIed)eKTOB yeperna HEINOCPEACTBECHHO IOoCje Oonepalylny TPEIaHAIIMHA CBOIA qepena I10 HOBOIly
€r0 MMIIPSCCHOHHOTO MepesioMa.

Ilpn BHIGOpe anJIONAACTHYECKOIO MaTepualia Mbl OCTAHOBHMJIHCH Ha INOJUITHJIEHE, KOTOPBIH IO
atoro B onsite IIVITO 6rin yxe mocrarouHo anupobuposan (E. B. I'pysnxosa).

B namem onwite 12 HabnloZeHMH He OTMEUAJOCh HUKAKHUX OCJAOXHEHUH.

Ilpy TexHHUYECKO! BO3MOXXHOCTH H3TOTOBJEHHA HMIIJAaHTaTa Hamla MeTOAHKAa NOAKynaeT
CBOEH NpocToTOi. VIMMnJaHTAaT Npu 3TOM ABJIAETCA, IO CYUIECTBY, 3HIOOOTYpaTOpPOM.

Ins SKCTpEHHBIX ONepauui CJIeLyeT HMeTh 3amnac HMMIJIaHTaTOB Pa3iMYHOM BeJIHYHHBI
U GOpMEI.

RESUME
Contribution a la question d’alloplastie primaire du défaut du crane

V.D. Golovanov, M.E. Tkacheva

La couverture primaire du défaut du crane joue un rdle important et, de nos jours,
elle est pratiquée a l’aide de divers méthodes. Dans les deux années qui viennent de
passer, nous avons pratiqué ’alloplastie primaire du défaut du créne immeédiatement aprées
la trépanation du crane nécessitée par la fracture par invertissement du créne.
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Quand au matériel de I’alloplastie, nous avons choisi le polyethyléne, aprouvé pac
de maints expériments en CITO (E. Gruzdkova).

Aux douzes des cas soignés chez nous, il n'y avait pas de complications.

Due a la facilité technique de la fabrication de cet implant, notre méthode est celle
de préférence. L'implant lui-méme sert d’endo-obturateur.

Pour des cas d'une opération immédiate nécessaire il est récommendable d’avoir en
réserve de divers implants quand a la forme si bien qu’a la grandeur.

ZUSAMMENFASSUNG

Zur Frage der priméren Alloplastik des Schiddeldefektes
V.D. Golovanov, M. E. Tkafeva

Die primdare Deckung des Schéddeldefektes hat eine grosse Bedeutung und wird heute
mittels verschiedener Methoden verwirklicht. Im 'Verlaufe der letzten 2 Jahre haben
wir die Methode der priméren Alloplastik der Deckung des Schadeldefektes unmittelbar
nach der Trepanation der Schaddelwdlbung eingefiihrt, die infolge eines eingedriickten
Schadelbruches durchgefiihrt wurde.

Bei der Wahl des alloplastischen Materials entschieden wir uns far Polyaethylen,
das bereits vorher bei der experimentellen Prufung im CITO (Zentralinstitut fur Trauma-
tologie und Orthopadie begutachtet wurde (E. V. Gruzdkova].

Bei den 12 von uns behandelten Fallen wurden keine Komplikationen beobachtet.

Besteht die technische Moéglichkeit zur Anfertigung des Implantates, so besticht
unsere Methode durch ihre Einfachkeit. Dabei ist das Praparat eigentlich ein Endo-

obturator.
Bei einer unaufschiebbaren Operation ist es notwendig einen Vorrat von Implantaten

verschiedener Grosse und Form zu besitzen.
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ACTA CHIRURGIAE PLASTICAE — 2, 4, 1960

Chair of Maxillary and Facial Surgery of the State Postgraduate Medical School
Department of Maxillary and Facial Surgery of the Leningrad Institute of Traumatology
and Orthopaedics Leningrad (USSR)

LOCAL PLASTIC METHODS OF DISCISION OF SMALL
DORSAL AND VOLAR INTERDIGITAL SKIN FOLDS

A. A.LIMBERG

After burns, contracting scars develop which form prominent ridges stretched
above the concave parts of the body surface, e. g. in the region of the interdigital
skin webs, the antecubital fossa, the axilla, etc. At the moment of thermal injury
the skin of these parts remains covered up by the surrounding skin. The con-
tracting scars therefore develop on the anterior or posterior border of the axilla,
on the dorsal or volar border of interdigital pits, etc. This fact gives sufficient
reason for distinguishing between dorsal and volar interdigital scar ridges. The
differentiation is the more important since some peculiarities in the structure
and function of the skin of the dorsal and volar aspect of the hand make it
necessary to perform the local plastic discision by different methods on the

dorsal and the volar scar ridge.

The undamaged skin of the axilla, cut by a Z-plasty into symmetrical, asym-
metrical or combined flaps, may be transposed to the side of the breast as well
as of the back. The undamaged skin of the interdigital pit, however, can only be
successfully transposed to the dorsum of the hand, i.e. it is suitable only for
the discision of dorsal scar ridges. In volar scar ridges it is better to use a flap
of palm skin and transpose it to the interdigital pit.

These rules arise from the endeavour to achieve the reconstruction of the
normal anatomical shape of the interdigital pits (of the second, third and fourth
interdigital space), the volar border of which is normally formed by a slightly
raised skin fold. The fold consists of skin which, on its volar aspect, is of the
same kind and the same structure as that of the palm, but on the side, facing the
pit, is similar to that of the dorsum of the hand.

From the dorsum of the hand the skin slopes into the interdigital pit by an
even slant. Here only transverse scar ridges develop after burns.

The interdigital webs may undergo pathological changes in shape and di-
mension by contracting scars of the palms and the volar aspect of the fingers.
When contractures develop on the volar aspect of fingers the skin of the palm
is drawn towards the interdigital web. Plastic discision of contractures on the
volar aspect of fingers is aimed at permitting the skin of the palm to return to

331




its natural position. Sometimes, however, operation of the web itself appears
indicated if the skin on the side of adjacent fingers requires lengthening in order
to deepen the interdigital space.

All congenital interdigital membranes of the syndactyly type are but
variations of the normal interdigital web. All interdigital webs together may

60° 60° 20° 150¢ 20% 150°+ 20%150°

Fig. 1—3. Plastic discission of dorsal interdigital scar ridges. — Symmetrical pattern of

the Z-plasty with equal mobility of both flaps (Fig. 1); asymmetrical pattern with better

mobility of the narrower flap. (Fig. 2); two asymmetrical pattern with a common incision

cutting across the scar ridge (Fig. 3). Below the diagrams the approximate degrees of the
angles, at which the individual section of the incision meet, are given.

form a continuous fold limiting the spreading of fingers, a function quite indis
pensable, e. g. for playing musical instruments (Tab. 2, Fig. 7].

DISCISION OF DORSAL INTERDIGITAL SCAR RIDGES

On the dorsal border of the interdigital pit contracting scar bands or
bulging scar ridges may develop from scars involving the whole dorsum of the
hand, which make the dorsum of the hand contract in a transverse direction and
impede the spreading of the fingers. In dependence on the shape, the location
and the quality of the skin of such scar ridges, located on the interdigital gradient,
it is possible to attain complete or partial improvement by using one or the other
of the following typical patterns of local skin plasty by the exchange of opposing
triangular flaps (Fig. 1—3).

If the changes in the skin of both gradients of the scar ridge or the bands
are approximately the same, a pattern of triangles with the cut sides running
at angles of 60 and 60 degrees to the base respectively and of a length of about
15 mm. each, depending on the length of the crest of the scar ridge, is recom-
mended (Fig. 1}.

If the dorsal surface of the scar overhanging the interdigital pit from the
dorsal side, is rough and thickened, an asymmetrical pattern with side incisions
of 20 mm. length each running at angles of about 20 and 150 degrees respectively,
is recommended. The middle portion of the serrate incision leads along the
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crest of the ridge. A narrow and well mobile flap is thus dissected from the un-
damaged skin on the concave gradient of one side wall of the interdigital pit
(Fig. 2}. The flap is then swung by considerable rotation into the gap which has
opened on the dorsum of the hand between the wound edges of the incision

through the scar.

O

¥

Fig. 4. Postoperative result of multiple discisions of dorsal interdigital scar ridges approx-
imately of the same degree of contracture.

If the crest of such a coarse scar ridge is overhanging both fingers equally
and the concave gradient on both opposing walls of the interdigital pit is lined
with undamaged skin, it is advisable to use a pattern of two flaps with incisions
at angles of about 20 and 150 degrees each, joined by the common incision
cutting through the thickened scar down its dorsal gradient (Fig. 3). The two
narrow and well mobile flaps are rotated so that they meet along one margin
and thus fill the gap on the dorsum of the hand which has opened after the
wound edges of the incision made through the scar have parted. When the two
flaps, originally separated by a wide angle, are rotated, their bases are raised
and take on the shape of an upright cone. In order to inverse this cone and
deepen the dorsal gradient of the interdigital pit still further, the incision
through the scar must be made sufficiently deep, and after the operation a pres-
sure dressing must be applied to make the flaps adhere to the thus deepened floor.

If similar changes also exist in the region of other interdigital pits, plastic
discision can be performed in the same or similar way by successive operations
with appropriate alterations as to the length and angles of the side incisons

(Fig. 4).
PLASTIC DISCISION OF VOLAR INTERDIGITAL WEBS

First of all the author wishes to point out that he does not intend to deal
with the independent and extensive chapter of syndactyly. This report is only
concerned with the new and typical method of plastic discision of the web which
is particularly suitable is cases where it is naturally a little bit too prominent,
or slightly lifted or contracted by a scar, but where the normal interdigital pit
is preserved. Even a small, seemingly unimportant change in the shape of the
interdigital web significantly impedes abduction of the fingers and thus the
functional efficiency of the hand. In such cases large discision followed by
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a free skin graft is not sufficiently indicated, and so it is particularly useful to
be able to perform only a local plasty. Such a plasty becomes inevitable for the
completion of repair after a previous large reconstructive operation.

1. Plastic discision of the interdigital web in order to deepen the inter-
digital space and thus enhance abduction of fingers in a piano player (Fig. 5,

Fig. 5. Pattern of plastic discision of the interdigital web: VII palm of hand, V—VI volar
gradient crest of web, II1—IV gradient of interdigital web, I—II interdigital pit.

6, 7). A man of 22 complained of being unable to spread his fingers sufficiently
when playing a musical instrument. Both hands looked almost normal, only the
fingers were somewhat shorter and on spreading them as wide as possible an
obstacle in the form of considerable tension in the skin at the border of the
palm and the interdigital webs became discernible.

Plastic operations were performed on the interdigital webs for deepening
the interdigital space and thus lengthening the basal phalanges, the length of
the individual components of the incisions amounting to §—10 mm. The sub-
cutaneous tissue and partly also the transverse fascia bundles were carefully
dissected by a raspatory, and then a triangular volar skin flap cut to cover the
wound gap in the interdigital pit. The sides of the basal phalanx of each finger
were thus lengthened by the length of one component of the incision. As a result
of the operation the skin no longer impeded the movements of the metacarpo-
phalangeal joints.

A year later the patient sent the following letter: “I am studying the cello
and piano at the musical school. The operation was of great advantage to me.
With so small a capacity for spreading the fingers I would never have been able
ot play the cello, not to mention the piano. The scars have already been absorbed.
I can now span more keys more easily.”

2. Plastic discision by various patterns of two scar ridges on the fingers
(Fig. 7). A boy, one-year-old, scalded his left hand with boiling water, and the
resulting scars caused a flexion contracture of the 20d, 3rd and 4th finger. He was
operated on once in Moscow and, in 1954, four operations, in which transplan-
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tation of skin to the palm of the hand was performed by the Italian method, were
carried out in Leningrad.

In 1955 the patient was admitted to the Clinic at the age of 10, because of
a scar effecting a flexion contracture of the index finger. In addition to this
an enlarged interdigital web had developed on the edge of the graft between

Fig. 7.

Fig. 8.
Fig. 6—8. Plastic discision of interdigital webs. Tension of the skin on the edge (?f the
palm, manifesting itself by the lifting up of a fold, impedes abduction of fingers (Flg_. '6.]
Pattern of incisions in situ and the results after operation (Fig. 6 and 7). Discision
of a scar-ridge on idex finger in flexion contracture and discision of an interdigital
web (Fig. 8).

the 3 and 4t finger. Under local anaesthesia plastic discision of both folds

was performed by the full use of all cicatrized skin.
The length or the normal index finger of the right hand was 63 mm., the

length of the volar aspect of the contracted index finger of the left hand was
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40 mm.; the shortening amounted, therefore, to 23 mm. The crest of the scar
ridge involved the basal and middle phalanx and was 16 mm. long. On this
stretch it was necessary to perform the lengthening by 23 mm., i.e. by 145%
in relation to length of the crest. The side gradients of the scar ridge were quite
broad, the crest ran somewhat obliquely to the axis of the finger. The shape of
such a ridge requires a double pattern of opposing triangular flaps with sides
running at angles of 60+60 degrees each (see report in “Ortopediya, Travmato-
logiya i Protezirovaniye” 3, 1956 {Fig. 17 and 19). The index of the total increase
of length is equal to 164% of the length of the central portion of the incision.
The individual components of the incision were chosen at a length of 16 to 14 mm.

The interdigital scar ridge on the volar aspect was repaired by plastic dis-
cision as described above, the individual components of the incision being 10 mm.

3. Plastic discision of a contracted scar ridge for the deepening of the first
interdigital space and discission of a scar band on the radial aspect of the index
finger (Fig. 10 to 12). The scar developed after burns in childhood.

In 1959, the boy was admitted to the Clinic at the age of 15 and complained
of limitation of movements, particularly in abduction of the thumb of the right
hand. Discision of the contracting scar and deepening of the interdigital space
was indicated. Plastic discision with transposition of a triangular flap, the
length of the components of the incision being 10 mm., was performed. The flap
was then placed into the floor of the interdigital pit and thus the sides of the
adjacent digits were lengthened by 10 mm. [operation performed by A. T. Titova].

The scar band on the radial ‘aspect of the index finger was repaired by
a plasty of two opposing triangular flap pattern with the cut sides of one
triangle both being 6 mm. long and running at angles of 30490 degrees, and
those of the other 8 mm. and 60 +60 degrees respectively.

Healing proceeded by first intention, the scar bands were removed and thus
abduction of the thumb was increased sufficiently.

The minor plastic operations, described above, are destined for severe
functional disorders of the interdigital space which previously found little
attention both in the literature and clinical practice.

The author, however, wishes to point out that the importance of the hand
in the life of man places as high, a demand for functional and structural repair
on the reconstructive surgery of the hand as on that of the face.

SUMMARY

Scar contractures and prominent skin folds on the dorsal surface of the
interdigital pit, which develop after burns, impede the movement of fingers,
particularly abduction. If there is enough skin on both sides of the prominent
fold its repair may be attained by a local plasty using opposing triangular flaps
with side incisions of various angles the degree of which depends on the shape
of both gradients. In the region of the interdigital pit well mobile, narrow
triangular flaps of healthy skin may be cut from opposing surfaces of the con-
tracted fingers and rotated dorsally by a considerable range so as to cover the
raw bed of the gaping wound left after discision of the scar. For this purpose
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single or double pattern are used, the latter by exchanging two opposing triangular
flaps with the two cut sides running at angles of about 20 and 150 degrees
respectively.

On the volar aspect of the interdigital pit scar contractures are observed
on the border of the palm forming skin folds which narrow the interdigital space
and considerably tighten the interdigital web on abduction of fingers, impeding
this movement, so important, e. g. when playing a musical instrument. For re-
leasing the tension of the skin, and in this way enhancing abduction of the
fingers, it is necessary to use quite a different method of plastic repair: a trian-
gular flap is cut from the volar aspect of the web. After this discision of the
dorsal gradient of the web and the interdigital pit is performed by two sectional
incisions. The flap is then placed onto the foor of the interdigital pit and thus
makes it wider. In this way also the interdigital space is deepened by the length
of one sectional incision.

BEIB O I Bl

MecruonnacTuueckue cmocofbl pacceyeHUsi HEGOIBMIMX THIABHBIX M JaTOHHBIX
MEXIIAAbIEBBIX CKIANOK KOXKH

A. A Jumbepr

Ha ThiABbHOA crOpOHE MeXTNaJbleBbiX BIAAUMH KHUCTH pyBIOBbIE CTAKEHHA U BBINYKJbIE
CKJaJKK KOXK IIOCJEe OXOTOB HaBMCAalOT Hal BNAAMHOHW, 3HAYUTENBLHO Hapyllags pasBeleHue
A 06u[yl0 TONBMKHOCTE NAaNbleB. [Ipu HAaTHYUM 3aNaCOB KOXM B DOKOBBIX CKAaTax BBIMYKJIBIX
CKJIAaJ0K paccedeHue MX BO3MOXHO MECTHOM TMJIACTHKOH BCTPEYHLIMH TPEYrOJBbHEIME JOCKyTaMK
C paaJMYHON BEJUYMHOHA yriO0B OGOKOBEIX pa3pPE30E B 3AaBHCHMOCTH OT QOPMBI cKaroB. XOpowWo
TIONBMIKHEIE Y3KHE TPEyroJbHEE JOCKYThl 3HOPOBOM KOXXH MOTYT 6hITh 3aHMCTBOBAaHEI M3 GOKOBOU
OBEPXHOCTH CTAHYTHIX TanbUeB B O6JacTH MEXNaNbli€BOd BUAIMHEI M NOBEPHyTh Ha GONBIIOH
YyrOX B CTOPOHY ThINAa KMCTH Ha SHALIYI0O PAHEBYK INOBEPXHOCThL IOC/Ae paccedeHHs pybuoson
koXu. Jns 3TOTO NpUMEHAIOTCA OLHWHOYHBIE MM CABOEHHEE ¢UTYpBI IIJIACTMKH BCTPEYHBIM
06MeHOM IByX TpeyTonbHBIX JOCKYTOB mpu yriax 6okomsix paapesos okono 20 u 150°.

Ha nanoHHO# cTOpOHe MeXNajibleBhX BNAaIMH HabawnawTcs pyOLOBhiE CTAXEHHA Kpas
JIaNOHHOU KOXH, 3aKphIBAOLIHMEe IPOCBET BX0Ja B IHPOMEXYTOK, X UYPE3MEPHO HATAHYTHIE BPOX-
HEeHHBle KOXHblE CKAaIKH IPH YCHJIEHHOM pa3sBeNEeHHM Nanbles, HeoOXONMMOM, HamnpuMep, npH
HTpe Ha My3HIKaJEHEIX MHCTPyMEHTaX. [Jin ycTpaHEHHA HATAXKEHUA M yBENHUYEHHA pa3BeleHus
nanbUes Heo6XO0AHMMa COBEPIIEHHO APYyraa ¢urypa mJaacTHKu: TPeyTOABHBEIH JIOCKYT BhIKDAMBAWOT
M3 JNAIOHHOI'O CKaTa CKJIAXKH, 3aTeM pacceKamT JBYMs COCTABHBIMH 4YaCTAMuU pas3pesa CKar
CKJNAIKM Ha CTOPOHe BHANMHEI M AHO BhaiuHbi. JIOCKYT JOXHUTCA Ha AHO BMNANMHEI ¥ paculdpser
ee. Ilpx aToM Tak>Xe yIOMHHAETCA IOBEPXHOCTh KOXKH OCHOBAHUA nNanbUEB Ha BEJAHYHUHY OIHOH

COCTABHOI YaCTH Daape3os.

RESUME

La correction chirurgicale des plis interdigitaux palmaires et dorsaux a I'aide
de la méthode de la plastie en Z

Les contractures cicatricielles et les plis tendus de la peau, résultant des brilures
sur la surface dorsale des parties interdigitales de la main font obstacle a I'abduction
et anéantissent les mouvements des doigts. Au cas du surplus de la peau aux cdtés des
plis tendus, la correction peut étre faite a I’aide de la plastie en Z aux différents lambeaux
cutanés dont les angles des incisions d'a coté dépendent de la forme méme de ces cdtés.
Des minces lambeaux cutanés, capables du glissement, peuvent étre coupés de la peau
saine de la surface latérale des doigts en contracture, aux allentours de la partie inter-
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digitale. Ils sont capables d’'étre glissés a4 'angle grand en dirrection du dos de la main
et de couvrir ainsi la surface sanglante résultant de la dissection de la cicatrice. Pour
arriver a ce but, on se sert de figures plastiques simples ou doublées en forme de I’échange
en avance de deux lambeaux triangulaires dont les angles des incisions latérales com-
portent a peu-prés 20—150 degrés.

Au cOté palmaire de la main on observe des contractures des bords de la peau de
la paume, formant des plis qui amoindrissent la partie interdigitale et allongissent les
plis primaires de la peau au cour de l'abduction des doigts telle que nécessaire par
exemple pour jeu des instruments de la musique. Pour abolir cette tension de la peau
et pour agrandir 1'abduction des doigts on se sert d’'une toute autre technique: le lambeau
triangulaire se forme de la surface palmaire du plis, lequel se divise par une incision en
deux parties intégrantes sur la surface dorsale du plis et au fond de l’'espace interdigital.
Le lambeau se pose au fond du plis et le prolonge de cette maniére, ainsi que la surface
de la base des doigts devient plus long correspondant a la grandeur d’une partie inté-
grante de l'incision.

ZUSAMMENFASSUNG

Die chirurgische Korrektion volarer und dorsaler interdigitaler Falten von nicht
zu grossem Ausmass mit der Methode der lokalen Hautplastik

A.A Limberg

Narbige Zusammenziehungen und Bildung von angespannten Hautfalten nach Ver-
brennungen an der dorsalen Seite der interdigitalen Flachen der Hand stellen ein bedeu-
tendes Hindernis fur die Abduktion der Finger dar und storen deren gesamte Bewegungs-
fahigkeit. Wenn an den Seitenfldachen der derart gebildeten Falten Haut in genugendem
Masse vorhanden ist, kann die Korrektion der Falten durch ortliche Plastik mit Hilfe
einander gegeniiberstehender dreieckiger Hautlappen, deren Seiten verschiedene Winkel
einschliessen, die von der Form der Faltenseitenflachen abh&ngen, durchgefihrt werden.

An der seitlichen Oberflache der in Kontrakturstellung befindlichen Finger konnen in
der Gegend des interdigitalen Raums gut bewegliche schmale dreieckige Lappen gesunder
Haut entnommen werden, die um einen bedeutenden Winkel {in der Richtung zum Hand-
riicken auf die nach Durchschneiden des narbigen Gewebes verbliebene blutige Wundflache
gedreht werden konnen. Zu diesem Behufe benlitzt man einzelne oder doppelte plastische
Figuren bei jeweiligem Abwechseln zweier einander gegeniiberstehender dreieckiger
Lappen mit einem von dem Schnittflachen eingeschlossenen Winkel von etwa 20° und 150°%

An der palmaren Seite der interdigitalen Raume gelangen narbige Zusammenziehun-
gen am Rande der Handfldchenhaut zur Beobachtung, die zur Faltenbildung und einer
Verkleinerung der Interdigitalflachen fiihren, ebenso wie ilibermé&ssige Anspannung der
angeborenen Hautfalten, die bei bedeutender Fingerabduktion, wie sie zum Beispiel
beim Spielen auf Musikinstrumenten notwendig ist, in Erscheinung tritt. Zur Beseitigung
der angespannten Haut und Vergrosserung der Fingerabduktion muss eine vollstandig
verschiedene Art der Plastik angewandt werden: Der dreieckige Lappen wird aus der
palmaren Seitenflache der Falte ausgeschnitten, hierauf wird die Oberflache der Falte
von der Seite des Interdigitalraums und die Haut in der Interdigitalfurche selbst durch
zwei zusammenhangende Schnitte zerschnitten. Der Lappen wird auf den Grund der
Interdigitalfurche gelegt, wodurch diese verbreitert wird. Dabei verlangert sich auch die
Hautoberflache an der Fingerbasis um die Lange eines Teilschnittes.
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PRELIMINARY INFORMATION FOR CONTRIBUTORS

Original papers on all aspects of plastic surgery can be accepted for publication in
Acta chirurgiae plasticae in Russian, English, German and French. Two clearly legible
copies of the manuscript are required. Each article must be provided with an adequate
summary in at least three copies. The heading should include the name of the institution
at which the work dealt with has been carried out, i. e. name of institution, name of the
head of the institution with full academic title, in the case of a university clinic the
name and place of the university. References should be listed in the internationally
accepted manner. Illustrations: photographic documentation — black and white, noi
retouched, glossy. Drawings and graphs must be clear and suitable for reproduction.
In the case of all illustrations a vertical arrangement is welcome. Illustrations must be
clearly marked, with the lower edge indicated on the reverse side. Similarly the annota-
tion of photographs and graphs on the reverse side must include their number and the
author’s name together with the title of the article. The proper position of each illustra-
tion should be clearly indicated in the manuscript so that it may be correctly placed
in the text. The editorial board relies on authors to limit their articles to a reasonable

length.

INFORMATIONS PRELIMINAIRES AUX AUTEURS

Pour la publication dans la revue Acta chirurgiae plasticae seront acceptées les
oeuvres originales concernant tous les problémes de la chirurgie plastique en langues
russe, anglaise, allemande, frangaise et seront publiées dans ces langues. Les oeuvres
doivent étre rédigées en 2 exemplaires trés lisibles. Chaque article doit contenir un
résumé suffisamment long, au moins en trois exemplaires. Dans l’en-texte doit étre in-
diqué le lieu du travail duguel V'ouvrage provient, c’est-a dire le titre du lieu du travail,
le lieu du travail dirigeant avec les titres académiques en entier. Dans le cas, ou il
s'agit d’une clinique universitaire le nom et le siége de l'université doivent éire également
indiqués. La littérature doit étre intitulée d'aprés les usages internationaux. Annexes
illustrées: documentation a photographies noir sur blanc, non retouchées, brillantes. Les
dessins et graphiques doivent étre clairs et aples a la reproduction. Pour toutes annexes
illustrées le rendement vertical est recommandé. La description des illustrations doit
étre bien distincte, la limite inférieure doit étre marquée au verso. De méme la description
des photographies et graphiques au verso doit contenir le numéro d'ordre et le nom de
I’auteur avec le titre de l'article. Dans le manuscript doit étre indiqué d’une fagon tres
visible l'endroit o la reproduction doit figurer, afin qu'il soit possible de la placer
exactement dans le texte. La redaction serait reconnaissante aux auteurs de limiter leurs

contributions & une longueur normale.
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VORLAUFIGE INFORMATIONEN FUR UNSERE MITARBEITER

Zwecks Publikation in der Zeitschrift Acta chirurgiae plasticae werden Original-
arbeiten, die sdmtliche Probleme der plastischen Chirurgie betreffen in russischer, engli-
scher, deutscher und franzosischer Sprache angenommen und in den angefiihrten Spra-
chen publiziert. Die Arbeiten miissen in 2, gut leserlichen Exemplaren, angefertigt sein.
Jeder Artikel muss ein gentigend langes Resumé, wenigstens in 3 Exemplaren enthalten.
In dem Titel ist der Arbeitsplatz, dem die Arbeit enistammt d. i. der Leiter des Arbeits-
platzes mit vollem akademischen Titel und soweit es sich um eine Universitatsklinik
handelt ebenfalls deren Sitz und Bezeichnung anzuftihren. Literaturangaben sind nach
den internationalen Gebrduchen anzuftihren. Bildbeilagen: photographische Dokumenta-
tion schwarz-weiss, unretouchiert, auf Glanzpapier. Zeichnungen und Graphe sollen klar
und reproduktionsfahig sein. Bei allen Bildbeilagen ist eine vertikale Anordnung er-
wilnscht. Die Bezeichung der Bilder muss deutlich, der Unterrand auf der Riickseite
bezeichnet sein. Die Bezeichnung der Photographien und der Graphe muss auf der Ruck-
seite ebenfalls eine Ordnungsnummer, Namen des Autors und Titel der Arbeit enthalten.
In der Handschrift muss annahernd die Stelle bezeichnet sein, wohin die Abbildung
logisch gehort, um sie im Text richtig einordnen zu konnen. Die Redaktion erwartet,
dass sich die Autoren mit Ihren Beitrdgen auf einen entsprechenden Umfang beschranken
werden.
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