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A C T A  C H I R U R G I A E  P L A S T I C A E —• 1, 1, 1 9  5 9

E D I T O R I A L

The editors subm it a new  review  of plastic surgery for in ternational d istri
bution. Is such a journal actually necessary? The answ er to  th is  question w ill 
be found  in the h istory of plastic surgery over the past fo r ty  years, i. e. since  
the  First W orld War. Until then  p lastic  surgery had not existed  as a specific  
branch of surgery. Great surgeons perform ed individual operations perfecting  
or ex tending  long-established m ethods, but that was all. M any achieved consider
able success and som e wrote im portant monographs. They had no successors, 
how ever, and built up no schools w hich m ight have carried on the developm ent 
o f p lastic  surgery as a separate branch.

The First W orld War, w ith  its trem endous num bers of gunshot and shrapnel 
in juries to  the face, jaws and so ft tissues, brought about a radical change, for  
which the arm y m edical corps were com ple te ly  unprepared. Facial injuries put 
all others in the shade and special s ta tions for these were rapidly established, 
w hile  except for fracture and in ternal injuries, the other parts of the body re
ceived com paratively little  attention. Most of the new  sta tions were sta ffed  by 
stom ato logists or otorhinologists, who were ch ie fly  in terested  in their own 
particular branch, i. e. the jaws, nose and ears. W here the director of the station  
w as a surgeon, w ith  an in terest in problem s related  to the reconstruction of d if
fe ren t parts of the body and d iffe ren t tissues, true in stitu tes of plastic  surgery  
developed. The head surgeon form ed a team  in which he included specialists of 
allied  branches, stom atologists, o torhinolaryngologists and orthopaedic surgeons.

Som e of these w artim e sta tions s till rem ained after the  end of the  war, when 
th ey  were usually incorporated into stom atology institu tes.

The repair of the econom ic damage caused by the war resulted  in a rapid 
rate of developm ent in every direction. This m eant an increase in industrial and  
transport injuries and in their sequelae, w ith  w hich only  plastic surgery was 
capable of coping. The victim s dem anded redress and poin ted  out the results 
achieved during the war. A great dem and for specialized  departm ents and in s ti
tu tes of plastic surgery arose, but a hard fig h t had to be waged before th ey  were 
fin a lly  established, or before the need for them  was recognized and the neces
sary public funds were made available. The representa tives of the wider branch 
of general surgery were particularly opposed to the specialization of plastic  
surgery, ufhich th ey  regarded as a sp lit in the branch.



In Czechoslovakia, the Prague in stitu te  established for the  Seven th  A rm y  
Corps of the  quondam  Austro-H ungarian arm y had fo rtuna te ly  not been abolished, 
but had gone over d irectly  from  the trea tm ent of soldiers and war disabled to  the  
trea tm ent o f civilians, w ith  the  support of the  M inistry of Social W elfare and  
the  M inistry of Health. The opposition o f the  surgeons ceased w hen th ey  saw  
tha t their own position was not in danger, but that, on the contrary, plastic  
surgery was o ften  an added support in resolving d ifficu lt problem s. From 1929 on
wards, lectures on p lastic  surgery were perm itted  at the Charles U niversity in Pra
gue and in 1932, th a n ks to  Professor A. Jirásek, the  leading surgeon in the country, 
Czechoslovakia becam e the firs t country  in the  world to recognize p lastic  surgery  
as a special branch o f surgery and to spec ify  the conditions for qualification  in th is  
branch.

In  1948, the  original in stitu te  becam e a clin ic of the M edical Faculty of 
Charles U niversity and dem ands on plastic  surgery grew  to such an ex ten t that 
fu rther clin ics were established in Brno (Doc. V. K arfik ), Bratislava (Doc. Š.D em - 
jen ) and Kosice (Dr. R. E rdélyi). E lsew here the struggle for recognition of p lastic  
surgery lasted  longer, but before the Second W orld War th is question had fin a lly  
been se ttled  in m ost countries, in stitu tes  of p lastic  surgery had been recognized  
and been given support, w ith  the result tha t, a fter  critical analysis, m ethods of 
plastic  surgery could be tested  on a large scale and system atized . W hen the  
Second W orld War started , p lastic  surgery was w ell prepared and perform ed  
very successfu l w ork, leaving no doubt as to the im portance of th is  branch of 
surgery.

The moral value and im portance of p lastic  surgery is now  fu lly  acknow 
ledged. It has its  own literature, w hich is concentra ted  in a num ber of specialist 
review s published in w estern  countries. The best know n o f these  are Plastic and  
Reconstructive Surgery, directed  w ith  adm irable success by Robert H. Ivy  in 
U. S. A. and the  British Journal of Plastic Surgery, founded and directed  by A. B. 
W allace. Later a Latin Am erican, French and Ita lian  Journal appeared, under 
Sanvenero-Rosselli, replacing the  review  founded  in 1934 by Arturo Manna.

Plastic surgeons in the People’s Democracies w ould like  to  ge t in to  closer 
touch w ith  these cen tres in w estern  countries. That is one of the  purposes of the  
new  Journal. I t  is no t in tended  for publication of papers from  the U.S.S.R., 
China and the People’s D emocracies only, but w ill also accept com m unications  
from  w orkers in w estern  countries.

Prague was chosen as the place of publication because Czechoslovakia was 
the firs t country  to  recognize plastic  surgery as an independen t branch. For the  
sam e reason, at the  firs t in ternational congress of plastic  surgeons in S tockholm  
in 1955, the  Czechoslovak delegate was elected  at the suggestion of the  Russian  
delegate as representative of the U.S.S.R. and the People’s Democracies in the  
new ly  founded In ternational Association in S tockholm .

The presen t Journal has an im portant m ission, therefore. It w ill inform  
plastic  surgeons in other countries of the  w ork of specialists in the U.S.S.R. and  
People’s Democracies and w ill in turn in form  the la tter o f advances m ade e lse 
w here. I t w ill encourage peaceful cooperation in th is branch of surgery. This 
is a very great task, since the im portance of p lastic  surgery w ill continue to
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increase, in the  fie ld  o f traum atology, in the  solution o f problem s associated  
w ith  congenita l d e fec ts  and in the  transplantation  o f tissues and organs.

W ith further technical advances, plastic  surgery o f accident injuries and of 
their sequelae w ill increase and the plastic surgeon w ill participate in increasing  
m easure in research on the pathology o f injuries and on their prevention.

The m enacing increase in the  num bers of congenita l d e fec ts  w ill necessita te  
extensive research on their aetio logy and pathogenesis and energetic  m easures 
fo r the  prevention of these d e fec ts  w ill have to  be undertaken. This w ork can be 
successfu l only on the basis of in ternational cooperation. The firs t steps have 
already been taken ; at the  suggestion of the  Czechoslovak representative the  
In ternational Association of Plastic Surgeons has established a com m ittee  to 
investiga te  the  problem s of harelip and c le ft palate.
Questions o f the transplantation of tissues and organs are becom ing increasingly  
im portant and require the  participation of a large number of sc ien tific  workers. 
Plastic surgeons m ust also take part in th is  w ork and be k ep t in form ed of the  
results. The sam e applies to research on cytobiology and cytopathology.

There s till rem ains the question of cosm etic operations. H. Ivy  sta ted  that 
th is  question had already been stud ied  by f . S. Davis, who found  tha t people were 
becom ing universa lly  appearance-conscious and discussed the im portance of 
surgery whose purpose is to raise m an’s social and professional capacity  
and support his se lf-confidence, as seen from  the developm ent of cos
m eto logy in the U.S.S.R. There is no doubt tha t the higher cultural standards and 
the  ligh ten ing  of labour which can be excep ted  from  autom ation in industry  will 
m ake people increasingly sensitive  to cosm etic d e fec ts  and th ey  w ill not be in 
clined  to su ffe r  in silence once th ey  know  th a t rem edy is possible. Measures 
m ust be taken  to  preven t the spread of charlatanism , like  tha t w hich occurred  
a fter the  First W orld War. Associations of plastic  surgeons m ust guard against 
invasion of their ranks by en terprising  quacks  —  signs of w hich are already 
evident.

The presen t journal has se t itse lf the  ta sk  o f s tudying  all developm ents in 
plastic  surgery from  the  sc ien tific  and technical aspect and also w ith  reference  
to its  ethical im plications, w ith  the aim of contributing to progress in th is branch 
of science in particular and to m edical science in general.

Academ ician F. Burian
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Clinic of P lastic Surgery, Brno U niversity (C zechoslovakia)
D irector: Doc. V. Karfik

THE MAIN FEATURES OF FACIAL RECONSTRUCTIVE 
SURGERY IN CZECHOSLOVAKIA

V . K A R F Í K

Several m illennia  of the h isto ry  of p lastic  surgery  have not brought so much 
progress as the two W orld W ars and the period betw een them . The XIXlh century  
m eant m aking use of all h itherto  know n m ethods. The French surgical school 
w ith O ilier and Reverdin in the foreground, laid  the  firs t sc ien tific  foundations 
for the  know ledge of tissue tran sp lan ta tio n . It thus becam e the founder of a new 
science and the firs t fig h te r for the righ ts of a new branch  of surgery. Only the 
m ass occurrence of in ju ries during the F irst W orld W ar gave rise  to the  system atic 
usage of p lastic  m ethods in surgery. Among these injuries, it w as above all facial 
in juries th a t gave the im petus to  our specialised  branch.

Facial reconstruction  im m ediately showed, however, th a t it is the question 
of a b ranch  w hich requires com plex work, based on the special know ledge and 
the experience of experts in several disciplines. As a m a tte r of fac t success was 
achieved already  in the cen tres during the F irst W orld W ar w here a “happy 
q u a rte tte ” met, if I am to use the figure of speech of Sir H arold Gillies. This 
qu arte tte  is m ade up of a p lastic  surgeon, a stom atologist, an  ophthalm ologist, 
and a physician-neurologist. The best resu lts w ere achieved, w here fu rth er ex
perts, i. e. o torhinologist, a derm atologist, a physio therapeu tist, an  anaestho- 
logist, and laboratory  assis tan ts  w ere added, thus m aking  the o rchestra  com plete 
and reaching  com plete polyphony and  harm ony in  work.

On the basis of th is firs t developm ent in  p lastic  surgery, w hich w as con
firm ed and m ade full use of by the w ar-surgery  of the Second W orld W ar it was 
show n for the  firs t tim e th a t m odern m edicine can no longer be a one man 
business. A w orker in  our branch, who quit the  team  or w as deserted , stood still 
in  his developm ent.

The unfortunate  h istory  of some successful team s, set up during the First 
W orld W ar and dissolved a fte r the end of the w ar, give evidence of th is fact. 
Many a ta len ted  p lastic  and den ta l surgeon found him self in iso lation  and had 
to re tu rn  to  his o rig inal specialisation  or continued w ork in a narrow  field, in 
the m ajority  w ithout any possibility  of fu rther w ork in the  broad field  of p lastic  
surgery. W ith adm iration  we look upon the w ork of the  p lastic  surgeons, veterans 
of the F irst W orld W ar who, w ith the  support of the  public, succeeded in  continu
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ing in  peace tim e the  w ork they  had begun. We adm ire the w ork of the oldest 
English departm en ts and the departm en ts of reconstructive surgery  in  the  Soviet 
T raum atological Institu tes. We feel, however, th a t w hat w as done, w as possible 
fo r the  m ost p a rt only through the  g rea t personal enthusiasm  and sacrifice, 
w herever m odern p lastic  surgery  w as born. The w ar m erits of p lastic  surgery 
w ere no t forgotten , but the  possibility  of continuing the w ork begun during the 
w ar w as lim ited in  m ost countries by the econom ic conditions of the difficult 
post-w ar period, no m atte r w hether it w as in  the victorious or in  the  defeated  
countries. In the  m ajority , reconstructive w ork w as done only as a side line of 
the surgeons p rac tice  and often had the ch arac ter of charity , if it w as no t stopped 
due to an  incorrec t understand ing  of social care for the  invalids of the  Great War. 
On the C ontinent m atte rs  w ere worse.

The fu rth e r developm ent of p lastic  m ethods therefore , w as continued on the 
E uropean con tinen t in a few  specialised  centres. One of these  fo rtunate  places 
w as Prague, w here A cadem ician Professor Burian, founded a specialised  
In stitu te  of P lastic Surgery, in  the year 1922. This In stitu te  developed all-sided 
activ ity  w ith  a scope of work, which, for a long time, rem ained  unique on the 
Continent. Prof. Burian succeeded under unfavourable conditions, often only w ith 
irreg u lar support from  the public, in  continuing the  w ork begun during the  F irst 
W orld W ar and built up in  our S tate peace-tim e p lastic  surgery, whose founder 
and teacher he is.

As a resu lt of the  d iscontinuation  of the  m axillo-facial cen tres of the w ar in 
m any countries, the  experiences of the F irst W orld W ar w ere n e ither collected 
and evaluated system atically  nor a t the rig h t tim e, to m ake it possible to lay 
down the m ain p rincip les for peace tim e and w ar-tim e surgery. I dare  to assert 
this, even if the  books by Davis, Gillies, Ivy, Blair, Smith, Pickerill, Lexer, and 
essays of Om bredanne, published shortly  a fte r the end of the  F irst War, rem ain 
the  basic textbooks for our generation . The conception of a lasting  peace made 
th is  evaluation  of the w ar experiences appear unnecessary  and the consequences 
only show ed them selves in  the Second W orld War. The m enace of w ar led to 
the rap id  collection of the w ar experiences, which, however, w ere old and not 
influenced by m odern techniques and recen t know ledge in th is field. In most 
belligeren t s ta te s  the  experiences w ere no t published un til the  last w ar was in 
full swing. Proof of th is  is given by the books by Virenque, Ganzer, Smith and 
Rauer. The experiences of Soviet p lastic  surgeons form ed the g rea test plus for 
Soviet W ar Surgery. These w ere discussed a t the nation-w ide Surgical Congress 
in  1937 in  Moscow and becam e the basis for the  trea tm en t of w ar facial and 
jaw  injuries. It w as no t un til the  end of the w ar th a t the  w ork and  the experiences 
of the d ifferen t team s fo r m axillo-facial and p lastic  surgery  accum ulated. The 
w ork of each bears the  seal of the  d ifferen t p lastic  schools.

The w ork on the reconstruction  of w ar in juries and m utilations, together 
w ith the new branch  of surgical trea tm en t of burns during the Second World 
W ar is based on the  efforts and the resu lts of the  peace w ork and progress 
betw een the tw o w ars. The peace tim e conten t of p lastic  surgery  was the product 
of its time, on the one hand  the  com parative poverty and m onotony of the so- 
called aesthetic  or cosm etic surgery, on the o ther hand  the dram atic progress
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in  the trea tm en t of accidents and th e ir  consequences in  the victim s of the  
ever faste r tem po of life, transpo rt, and  industria l production. A lthough p lastic  
surgery  has grow n and has been stead ily  gain ing  new  fields of occupation, it 
has achieved its  g rea test success in the  region of the  face. Here the  fo rtunate  
a lliance w ith the stom ato log ist has given rise to the  larg est sec to r of peace-tim e 
p lastic  surgery, together w ith ano ther branch of stom ato-surgery, w hich w ithout 
the experiences of p lastic  surgery  would rem ain  a narrow ly  applied speciality .

In the face, all m odern reconstructive m ethods have been used, from  the 
operative technique to all tissue transfers, p lastic  corrections and post-trea tm en t 
m ethods. It w as quite logical therefo re  th a t p lastic  surgery  should become en 
gaged in the trea tm en t of congenita l deform ities and acquire the  sovereign dom i
nation  of cleft deform ities in the  face. It has proved effective in  the trea tm en t 
of m alignan t tum ours of the face, even if for a sho rt tim e it w as overshadow ed 
by the successes of X-ray therapy.

As I have already  m entioned, m axillo-facial surgery  w as dependent on the 
experiences of g rea t personalities as w ell as on the experiences of w orking 
team s in the  d ifferen t p arts  of the  world. U nfortunately, however, they w ere 
no t in  con tac t and often had to  rely  on them selves and th e ir  own experiences 
acquired  th rough hard  work. It is my task  to point out the resu lts  of th is de
velopm ent in our country.

Our p lastic  surgery  is, as I have m entioned the w ork of one m an, who m an
aged to im press his personal ch aracter, h is skill, know ledge and v ersa tility  upon 
it. For m any years he found him self in iso lation  from  the official stream , but 
developm ents proved him righ t in his h isto rica l advance, both in the field of 
operation  m ethods and operative technique, as w ell as in the social function  of 
p lastic  surgery. It is his m erit th a t p lastic  surgery  in  our country, is today 
generally  recognised as an inseparab le p a rt of public h ea lth  care and surgical 
trea tm ent.

Professor Burian also s ta rted  from  his experiences of both Balkan w ars as 
well as the F irst W orld War. The m ain ta sk  w hich he set him self w as the  re 
construction  of faces. W ar-tim e surgery  d iffers from peace-tim e surgery  by its 
urgency, the necessity  for acquitting  oneself of the task  m ore quickly and the 
application  of the sim plest m ethods, often a t the cost of sacrific ing  some esthetic  
considerations in  order to achieve the quickest healing  and resto ra tio n  of func
tion of the dam aged parts. Peace-tim e surgery  can afford a slow er speed to reach 
its aims and can take the esthetic  resu lts  of the trea tm en t into full consideration .

One of the forem ost and perhaps one of the basic featu res of the p lastic  
surgery  of Prof. Burian w as his endeavour to achieve the best form al resu lts  
both in the application  of com plicated and long-term  and even quicker and less 
com plicated procedures using local p lastics. For this purpose he developed his 
own characteristic  operation  technique by w hich he a ttem pts to  achieve a m axi
m al approach to the  idea of physiological operation, a conception w hich is ex
pressed in a continual effort to  refine the technique and elim inate gross in te r
ference, w ith the m axim al sparing  of the tissue. Prof. Burian points out to the 
surgeon how m onstrous an unsparing  instrum ent in the  wound would look under 
the m icroscope. He carefully  places the incision in the n a tu ra l creases or in
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hidden places, often at the cost of m aking the operation  considerably m ore d if
ficult. He uses m ostly local anaesthesia  and allow s the  firm ness and the resistance 
of the in filtra ted  tissue to guide the knife thereby a tta in ing  m ore exact adaptation  
of the wound suture. The se t of instrum ents, according to Prof. Burian, has 
become the stan d ard  of h is school.

Professor Burian never operates according to some schem e, p a tte rn  or 
stereo type. He has perhaps never perform ed any operation  in the  sam e way as 
the previous one. He therefo re  alw ays dem ands of the junior surgeons an  accurate 
analysis of the deform ation, im aginative power, ability to im provise and im 
m ediate inventiveness according to the circum stances w hich may arise in  the 
wound during the operation. Thus, he d islikes the  draw ing of the incisions in 
the operation  area, w hich often leads to stereo typed  w ork and does not tra in  
the im aginative faculty.

A nother charac teristic  featu re  of Burian’s p lastic  surgery is the continual 
evaluation of the operation, as regard  the endurance of the operated  tissue, as 
w ell as the  p a tien t him self. Burian understands the connection betw een the local 
processes and the reaction  of the w hole organism . The re la tion  betw een local 
irrita tio n  and the response in the cen tra l nervous system , was a fact to which 
Prof. Burian drew  a tten tion  in his book before we becam e acquainted w ith the 
physiological teach ings of Pavlov. The hum an re la tion  betw een the person oper
ated  on and the surgeon and favourable surroundings in  hosp ita l are  for Prof. 
Burian fac to rs  in trea tm en t of equal im portance as expert know ledge, sk ill and 
inexhaustible patience on the part of the surgeon.

A th ird  feature, is h is desire to improve results. Burian has never been sa tis
fied w ith the resu lts of his work. Therefore, his school re tu rns m any tim es to 
operative m odelatings and scar-corrections on the sam e patien t.

These princip les of Burian’s facia l operations hold good for all reconstruction  
procedures and the technique of tissue tran sp lan ta tion . The high dem ands m ade 
on the esthetic  resu lt associated  w ith  the m axim al resto ra tion  of function have 
often led to the  m odification of the m ethods of tissue transfer. In only a few 
cases do we conten t ourselves w ith the tran sfe r of th in  skin grafts. A lready in 
1926 Prof. Burian published the w ork in  w hich he coined the term  “sk in -in lay”, 
in con trast to  E sser’s “ep ithe lia l-in lay”, thus po in ting  out the high quality  of 
a free sk in  tran sfe r of the full th ickness according to Wolf-Krause, as against 
the  th in  g rafts  w hich are  deficient in a num ber of qualities.

For the firs t tim e he used skin-in lays as a valuable m ateria l for a non-con
trac ting  lining of the  orbital cavity, to cover the raw  surface of the Indian  fron tal 
flap and for the ep ithelisation  of the  tubulated  flap, tran sferred  to rep lace the 
mucous m em brane of the cheek, to create  a new nasal cavity and a new auditory 
duct. Professor Burian, therefo re  in princip le uses the free tran sfe r of the whole 
skin to the lids and to the sk in  defects a fte r the extirpation  of naevi, fla t scars, 
and m alignan t grow ths, and especially  a fte r skin TB and lues. The derm atom e 
m ethod of sk in  g rafting  m eant an undeniable advance in the  m ethods of skin 
transfers, also in th is country. It im proved some resu lts and extended the use 
of the  free tran sfe r in the  face and in o ther p arts  of the body. However, in our 
cen tres we m ostly give preference to the  free full th ickness skin g rafting  taken
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free hand, often for very extensive areas, at the cost of covering the secondary 
defects by m eans of fu rth er sk in  transfer.

However, w herever he w ants to  achieve a m ore perfect esthetic  resu lt Prof. 
Burian recom m ends the tubulated  flap  plastic . We m ay say th a t even in  Czecho
slovakia, p lastic  surgery  has developed under the  influence of the  discovery of 
the tubulated flap. The records of sam e duplicate Ita lian  arm  and chest flaps 
fo r covering large defects in  the face, w hich Prof. Burian carried  out already 
in the Balkan W ar of 1913, show th a t the procedures of Prof. Burian w ere con
tem porary  w ith the g rea t discovery of the F illatov-G illies flap. In 1921 Burian 
published a rep o rt of the  closure of the  defect of the upper jaw  a fte r a tum our 
resection , an operation, w hich un til no t long ago w as certa in ly  unique.

It is charac teris tic  for Burian to p refe r the  abdom inal flap to the arm  or 
neck flap in  order to p lace the scar of the secondary defect in  a covered site, 
and thus to gain  suffic ien t m ateria l for subsequent corrections. His anxious en 
deavour for the best and m ost perm anen t cosm etic resu lt has led to  an  individual 
m odelling technique of the  sk in  m ateria l of the  tubulated  flap  tran sfe rred  from  
a d istan t place to the face. The fa t tissue of the  flap  is considered to be the 
m ost valuable m aterial, w hich through repea ted  m odellings m akes it possible 
to reach  the  required  form. M eticulous care, the com bating of post-operative 
sclerosis and the prevention of chronic m ild in fection  leads, a fte r m any opera
tions, to a perm anent result, a non-contracting  and stable repair. In nasa l p lastics 
a fte r a period of good Indian and Ita lian  p lastics, we tend  increasing ly  to  use 
the abdom inal flap according to Burian w ith the sam e success as regards the 
colour and the appearance  of the  tran sp lan t. (Fig. 1. a, b, c, d ). Prof. Burian 
has taugh t us to place the kcars bordering on the adjoining in tac t sk in  in  such 
a way th a t they m erge w ith  th e ir  surroundings. This m ay even be done on the 
lips and other movable p a rts  of the  face. It is true th a t such resu lts  can be 
achieved at the  cost of m any operations and  g rea t dem ands on the patience 
of the patien t, as w ell as on th a t of the surgeon. We, however, believe th a t this 
is the only way to reach  lasting  resu lts. (Fig. 2. a, b, c, d).

Burian’s school uses the cartilage  of the patien ts  ribs as basic supporting  
m ateria l for the reconstruction  of the g rea test p a rt of the facial skeleton. He 
devoted a lo t of w ork to the research  and study of cartilage. He developed the 
m ethod of subperiosteal anchoring  of the cartilage  g raft, w hich guaran tees im 
m obility and a firm  union w ith the surrounding tissue and fac ilita tes fu rther 
corrections and reduces the risk  of the  secondary  w arp ing  of the cartilage. We 
prefer the au to tran sp lan ta tio n  of cartilage  to  hom otransp lan ts and re jec t the 
h e te ro tran sp lan t a ltogether. Prof. Burian teaches in  p rincip le th a t the use of 
the p a tien t’s own biological m ateria l is the  only m ethod of reconstruction , and 
therefo re  we use n e ith e r hetero  nor a llop lastic  m ateria l to  rep lace tissue in 
the  face.

W hen tran sfe rrin g  bone into a defect in  the  facial skeleton, m ainly the  low er 
jaw, Prof. Burian never insisted  upon the tran sfe r of any special type of bone 
tissue. We p refer the cancellous bone. In it we see the building m ateria l and we 
th ink  it m ost im portan t th a t the  bone tran sfe r should be done under favourable 
conditions. We therefo re  avoid all foreign fixing m ateria l and try  to effect the
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elastic  w edging of the g raft into the bone defect. The inclusion of the  tran sp lan t 
in to  the functional system  reduces reso rp tion  and excludes subsequent atrophy 
of the  graft. We seldom  tran sfe r bone to  skull defects, w here we alw ays a tta in  
good resu lts  w ith  cartilage. (Fig. 3. a, b, c, d, e).

As an im portan t supporting  m ateria l we use the  free or the  flap  tran sfe r of 
fa tty  tissue. We use the  free tran sfe r of fa tty  tissue, w hich has been m ade safer 
by the use of antibiotics, in  a troph ic  conditions of the  face, especially  in  p ro 
gressive facial hem iatrophy, as m eans of enlivening and rev ita liz ing  the  sk in  
qualities, a fac t w hich has m any tim es proved effective in  p ractice . W hen tra n s 
ferring  fa tty  tissue freely, we use the  corium  as a conductor w hich is often  used 
as sem i-solid re s is tan t filling, in stead  of cartilage, in  saddle  noses, bone de
pressions etc. The fa tty  tissue of the  decorticated  tubulated  flap is used for filling 
extensive tissue defects, especially  in  the  contour of the low er jaw  and chin. 
(Fig. 4. a, b, c, d, e).

Prof. Burian w as one of the firs t to use fascial s trip s  for the  suspension of 
tran sp lan ted  soft parts, as w ell as of p are tic  sectors of the  face. As early  as 
1921 he published, in  French, a m odification of the suspension of the p are tic  face 
in  paralysis of the  facial nerve. He alw ays tries  to a tta in  active m obilisation 
of the face by suspension on the mobile m uscles of m astication . (Fig. 5. a, b, 
c, d).

For local ro ta tio n  and tran sfe r the Czechoslovak school of p lastic  surgery  
often  uses flaps suspended on a subcutaneous pedicle, som etim es reduced to the 
nursing  vessels as in the case of an a rte ria l flap. These frequen tly  large flaps, 
especially  angular, fro n ta l and tem poral flaps, are  used for covering fresh  defects 
follow ing the resection  of tum ours, and  in  em ergency surgery. On the  lips we 
often use E stlander Abbé flaps m ore or less changed into a rte ria l orbicular flaps.

The trea tm en t of m alignan t disease of the  face is not the  subject of th is 
report. However, we wish to  express our view point here. Radical operative 
trea tm en t m ust no t be influenced by considerations of a la te r  repair. W ithout the 
cooperation of the p lastic  surgeon, however, the  lines of the surg ical incisions 
often  reduce the p rospect of repair. T herefore we stan d  for close cooperation 
w herever the  p lastic  surgeon does not feel com petent him self to ca rry  out rad ica l 
extirpation.

In our p lastic  cen tres the  trea tm en t of the sequelae of the  specific in flam 
m ations of lupus and lues is also undertaken . We support the  idea early  
surgical trea tm en t, even in  processes w hich have no t com pletely healed. Here 
Prof. Burian has m ade fu ll use of favourable influence of the  sk in  tran sfe r on 
the trea tm en t of basic d iseases. The successes in  the m odern trea tm en t of lupus 
have rem oved the uncerta in ty  and  the last rem ains of m istru st of early  repair. 
We consider, how ever, p lastic  trea tm en t to be absolutely ind icated  w here the 
function of v ita lly  im portan t auxiliary organs in  the  face has been grossly im 
paired  by the process and its  trea tm en t. (Fig. 6. a, b, c ) .

The trea tm en t of congenita l naevuses, lym phangiom as and haem angiom as 
form s a large chap ter in  the reconstruction  of the  face. Here also Prof. Burian 
has achieved the best resu lts  by m eans of the  tubulated  flap technique, although 
th is laborious procedure is today being increasing ly  rep laced  by the  technique
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of the derm atom e. We divide the area  in to  esthetic  zones w hich place the bor
dering  scars of the  tran sp lan t in to  favourable sites and the expression lines of 
the face. (Fig. 7. a, b, c). W hen trea tin g  haem angiom ata we choose from  con
servative up to rad ica l m ethods. Burian’s school m akes full use of the  m ethods 
of successive p a rtia l excisions, by w hich the  extensive naevoid areas are  
gradually  rem oved, w ith  good cosm etic results. (Fig. 8. a, b, c, d).

Here reconstruction  links up w ith the  group of congenital deform ation due 
to  disturbances in  the  developm ent of and the pathological basis of the  facial 
tissues, w hich leads to a stun ting  of the  grow th of individual parts. Here we have 
in m ind the group of facial dysostoses, w hich som etim es require fine corrections 
and w hich use the know ledge of all techniques of so-called cosm etic surgery.

In our country  cosm etic operations are m ore and m ore frequently  perform ed 
in our D epartm ents of P lastic Surgery, free of charge, as guaran teed  by our 
Constitution and by the N ational H ealth  Insurance Act, w herever the deform ity 
reduces w orking capacity.

Prof. Burian applied  the progressive p rincip les of h ea lth  care by dem anding 
th a t p lastic  surgeons no t only tre a t the sequelae of facial injuries, but also prevent 
them  by trea tin g  fresh  injuries. He him self is the au thor of the  princip les which, 
on the basis of h is experiences during the war, have become the guides for the  
trea tm en t of facial w ounds in  peace as w ell as in  w ar tim e. Our D epartm ents of 
P lastic Surgery today tre a t all facia l in juries occurring in  ch ildren  in  th e ir areas.

In conclusion, we may say th a t facia l reconstructive surgery  in  Czecho
slovakia, .through the m erits of Prof. Burian, has developed in  all b ranches of 
m axillo-facial surgery. It has its charac teristic  features, resu lting  from  the  con
d itions of its developm ent, w hich for a long tim e took place in  isolation, w ithout 
foreign contact, under the  influence how ever of a g rea t surgical personality , 
nam ely its  founder. Today w hen a ll people desire the renew al of personal and 
cu ltural re la tions betw een the  nations, we hope th a t the m ethods of Czechoslovak 
P lastic Surgery w ill be m ore and m ore confronted w ith the  experience of p lastic  
surgical cen tres a ll over the world, and th a t by m utual recognition  it w ill be 
able to contribute to the fu rth er developm ent and success of our surg ical 
speciality .

D E S C R I P T I O N  O F  I L L U S T R A T I O N S

l a b .  D eform ation a f te r  X Rays therapy  of haem angiom a in  childhood. — l e d .  
C orrection w ith  abdom inal tubed flap. — 2 a. Lupus — cancer of the cheek and defect 
of the nose. — 2 b. T ransfer of an abdom inal flap. — 2 c d. A fter reconstruction . —
3 a. Total d efec t of the low er jaw  a fte r  w ar injury. — 3 b c. X — Rays p ic tu re  before 
and a f te r  reconstruction . — 3 d e. A lveolar process reconstruc tion  by m eans of skin-inlay. 
— 4 a. D efect of low er jaw  w ith excessive contour deform ation. — 4 b c. C orrection by 
m eans of decortica ted  tubed flap. — 4 d c. M andibular defec t covered by iliac  bone 
g raft. — 5 a b c d. Facial para ly sis  trea ted  by fasc ia  la ta  suspension on the  tem poral 
m uscle. — 6 a b c. Lupus deform ation trea ted  w ith  abdom inal tubed flap. — 7 a b c. Con
gen ita l naevus trea ted  w ith  successive free  sk in  grafts. — 8 a b c d. Excessive cavernous 
haem angiom a trea ted  by successive excisions.

(Doc. V. K arfík ): Berkova 34, Brno-Královo Pole, Czechoslovakia
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A C T A  C H I R U R G I A E  P L A S T I C A E — 1, 1, 1 9  5 9

D epartm ent of P lastic Surgery, C entral H ospital, Budapest (H ungary)
Chief surgeon: Doc. J. Zoltán

OUR EXPERIENCES AND VIEWS IN THE 
RECONSTRUCTION OF THE FACE

J .  Z O L T Á N

O perations for the reconstruction  of the face and for rep lacing  its skin 
appear as both easy and difficult tasks a t the sam e tim e. The task  is easy, for 
the blood supply of the face is good, its sk in  elastic, thus the “fourth  d im ension” 
as it is term ed by Pick,1) is well utilized. Yet it is at the sam e tim e difficult, for 
functional factors m ust be taken  into consideration, such as the function of the 
eyes, m outh and nose, w hich m ust be secured as well as m im etic function and, 
in addition, esthetic  effect, such as the  course of the  scar lines, the colour of 
the skin, its consistence, structure, the way fits into the contour of the face, the 
preserving of na tu ra l folds etc.

In no o ther region of the body is system ic arrangem ent so difficult as in 
cases of reconstruction  of the face, for the actual solution of the given case 
depends equally on the characteristics of the case and on the abilities and dis
position of the surgeon. In the lite ra tu re  very d ifferen t m ethods and resu lts can 
be found for the solution of sim ilar or alm ost identical cases, w hich arise ra th e r 
from differences in p lanning  the operation and the choice of m ethod, than  from 
differences in surgical skill.

In seeking to carry  out his task  as well as possible, w hich is essen tially  to 
resto re  to norm al, or as near to norm al as possible, both function and appearance, 
the surgeon judges the characteristics of the defects in his individual way and 
determ ines the points of reconstruction  accordingly. His work is individual in 
respect of the p lanning  and not in technical accom plishm ent, which is today 
of a fairly  standard  character.

I should like to m ake a brief survey of some of our view points, illustra ted  
by some case reports. Let us begin w ith the rep lacem ent of skin defects of g rea ter 
extent, w hich cannot be dealt w ith by the u tilization  of the neighbouring skin, 
and therefore  need e ither free g rafting  or a m igrated  flap plastic.

The sp lit or full thickness skin graft is only employed w here specially  ind i
cated, prim arily  for the rep lacem ent of the eyelids, the forehead and the nose. 
In o ther parts of the face, in opposition to the opinion of Byars and o thers,2) 
we find the free g rafted  skin suitable for replacem ent only if the subcutaneous

16



V. Karfík

T H E  M A I N  F E A T U R E S  O F  F A C I A L  R E C O N S T R U C T I V E  S U R G E R Y  I N  C Z E C H O S L O V A K I A



L. B ařinka

C L O S U R E  O F  P A L A T I N E  D E F E C T  W I T H  T U B E  S K I N  F L A P  A F T E R  T U M O R  R E S E C T I O N



J. Pěnkava

V E S T I B U L A R  S K I N — I N L A Y

F ig . 7 F ig . 8



• > ř  ;4 - - #  7! .  •”  • -  -v$šmý@ř‘FSEŴwiž -̂ éfMzk
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M. Chytilová, V. Kulhánek ,  V. Horn

E X P E R I M E N T A L  P R O D U C T I O N  OF  K E L O I D S  A F T E R  
I M M U N I Z A T I O N  W I T H  A U T O L O G O U S  S K I N

Fig. 1. Experim entally  produced keloid a fte r im m unization w ith autologous skin in rabbit
No 69.

Fig. 2. P roliferated , ce llu lar tissue of the keloid w ith inflam m atory  in filtra te s  and 
atrophied  skin appendages. ( H aem atoxylin-eosin 100X.)



fat is com pletely preserved, w hereby the contour of the face guaranteed. It is 
most frequently  used in  extensive operations for naevi. Such a case is illu stra ted  
in Fig. 1, w here a naevus flam m eus located on the left side of the face in 
a 22-year-old woman, extending to the  forehead, the bridge of the nose and the 
upper lip, was ex tirpated  in  such way th a t even the low erm ost layer of the cutis 
was preserved and the defect covered by a derm atom e g raft cut from  the thigh. 
The skin of the low er lid was replaced w ith a full th ickness free sk in  g ra ft from 
the back of the auricle. The result — one year a fte r the operation is shown 
in Fig. 2.

It should be m entioned as a technical detail tha t the free g raft is alw ays 
cut w ith g rea t accuracy, because in our experience w henever g rafts  overlapping 
the m argins are placed on the wound, the suture-line rem ains th ick ly  embossed. 
This can be explained by the fact th a t some edges of the overlapping skin w hich 
does not mummify rem ains a t the m argins of the suture-line.

C a 1 n a n and I n n e s3) in the ir paper suggest the unbandaged, open tre a t
m ent of free grafts. We have also left such g rafts  exposed several tim es and they 
healed uneventfully , w ith good results. In m ost cases, how ever we employ 
bandages even now. The m ain point is to be consisten t in our proceedings: if 
once we put a bandage on the free g raft it should not be removed before 2—3 
weeks, for the difference in pressure w ill bring untow ard consequences to the 
c ircu lation  of the graft.

If the defect is of such a large extent th a t its rep lacem ent needs a tra n s 
plan tation , but free g rafting  is not indicated  (i. e. the subcutaneous fa t is m issing) 
peculiarly  if deep scarring  in the region of the m outh and chin h inders the m ove
m ents of the lips, narrow ing  the opening of the m outh etc., only a pedicled flap 
should be used for replacem ent, e ither as a tubed pedicle flap taken  from the 
trunk or a d irect flap taken  from the upper arm.

We proceeded sim ilarly  in the case shown in Fig. 3 w here scars rem oved from 
the face of a 25-year-old m ale patien t had led to g rea t narrow ing of the opening 
of the mouth. The pa tien t had sustained petro l burns in his face and in the 
ex tirpation  of the scars brought about by the burns, free g rafts w ere em ployed 
w hich led to the bad resu lts show n in Fig. 3. On the left upper arm  we prepared 
a delayed flap, pedicled at the side and a fte r cutting  a longitudinal opening of 
the same size as the opening of the  m outh, used it to rep lace the sk in  a t the 
sites of the  ex tirpated  scars. The donor site  of the  flap w as covered w ith a derm a
tome graft. The m ovem ents of the m outh became quite norm al (Fig. 4).

Free skin g rafting  as w ell as the pedicled flap plastic are procedures of 
necessity  ra th e r th an  procedures of choice, for though they may produce the 
desired contour, they leave a great deal to be desired from  the esthetic  point of 
view on account of the ir conspicuous d ifference in appearance. If possible th e re 
fore, skin of the ear or even m ore d istan t surroundings should be used for re 
placem ent. The question arises as to w hat are the lim itations of this ru le? First 
of all anatom ical facts, the am ount of available skin, the sta te  of the circulation, 
the observance of the princip le “never do harm ” (the avoiding of the  distortion 
of im portan t lines, the prevention of disfiguring scars a t the donor site  and last 
but not least, the  extent of the surgeons intuition. The two of course go together,
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for the reck less fancy of the a rtis t m ust be kept w ith in  bounds by considerate 
and sober m edical calculation.

There is ano ther d ifficult problem , and th a t is the  tim e factor. It m ust be 
taken  in to  consideration , for no pa tien t w ishes to spend a score of w eeks or even 
m onths in  hosp ita l and would like to get rid  of h is d isfigurem ent as soon as 
possible. We should therefo re  invariably apply the  speediest m ethod th a t gives 
a good resu lt. In operations on the  face, how ever, we are alw ays liable to m ake 
concessions for the  sake of a b e tte r re su lt even if it costs tim e. In th is case one 
should alw ays choose the  m ethod giving the best resu lt and if necessary, we 
should enforce patience  upon ourselves as w ell as upon the  patien t.

The scar n ea r the co rner of the m outh, show n in Fig. 5 seem ed to call for 
ex tirpation  and free g ra fting  as soon as possible. N evertheless, the  local opera
tion, accom plished in  tw o stages gave a fa r b e tte r resu lt, though it needed two 
operations and betw een them  several m onths of p a tien t w aiting  (illu stra ted  in 
Fig. 6 and schem atized in  Fig. 7).

In th is  case the operation  w as the com bination of a m ultiple excision and 
an  in terp o la ted  flap. I m ust say in  passing  th a t as apposed to  the opinion of 
G i l l i e s 4) according to w hich: “ . . .  it may be, th a t w hat can be done by seria l 
excision could be done in one sh o t” — on the basis of our own experience, we 
ra th e r  side w ith  D a v i s - K i t l o w s k i 3) and F e r r i s  S m i t h 6) inasm uch 
as we share  th e ir  opinion th a t m ultip le excision, com bined w ith the  Z-procedure, 
perm its com plete substitu tion  of the norm al w ithout subsequent d isto rtion  of the  
eyelids, nose, angle of m outh or ear, in  o ther words, an  end resu lt w hich ap 
proaches the norm al and  cannot be accom plished in  any o ther way. This, my 
opinion w as corroborated  by my experiences at the  Stzrzan-Clinic in Prague.

In connection  w ith  th is I would like to point out th a t we should no t go too 
fa r in  exploiting the  e lastic ity  of the  sk in  of the  face, and  we had b e tte r observe 
the princip le  of B r o w n 7) according to w hich we m ust keep in  view  the fact 
th a t “the medium is woody ra th e r  th an  rubbery”. Thus, individual parts  should 
be fitted  toge ther ra th e r  th an  pulled together, for we not only take  the risk  th a t 
too blank an  expression w ill be produced by stre tch in g  the skin  covering, th a t 
the p a tien t w ill never recognize as h is own, but th a t tension  may also cause 
dehiscence and hypertroph ic  scarring, w hich de trac ts  from  if not to ta lly  destroy
ing the esthetic  effect.

Local m ethods should be based upon careful p lanning. Lines of incision 
should be carefully  p lanned  p rio r to the  cu tting  of the flaps, and the im agination  
used to determ ine w here the su ture  lines of the  incision w ill fall. The flaps 
should be outlined so th a t the g rea tes t leng th  of the  su tured  incision w ill conform  
as closely as possible to norm al sk in  lines, facial folds or creases.

For bandaging, in  addition to  the usual vaseline gauze, the cellophane film 
recom m ended by B u r i a n 8) is very suitable even a fte r operation, but p a rticu 
larly  a fte r the  early  rem oval of the su tures, w hen it proved superior to collodium. 
The cellophane film  should be rem oved afte r two days, since it is no t advisable 
to leave it  in  p lace for a longer period.

For donor sites the sk in  of the  pre- and  postauricu lar as w ell as paro tid  
reg ion  is m ost frequen tly  used e ith er as a slid ing flap  ( C h o l n o k y 9)] or as
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a ro ta ted  flap [K a z a n j i a n 10)]. In the case show n in Fig. 8 the naevus pilosus 
pigm entosus, located  on the  left side of the  face would a t first sight appear to 
require a free g ra ft on account of its g rea t extent. No doubt, the free g raft would 
have given a re la tively  good result, particu larly  on account of the la te ra l situation 
of the naevus. But the excision had  to be re la tively  deep for the sake of the 
reliab le rem oval of the  h a ir roots and th a t could have brought untow ard effects 
to the contour in  addition  to the incalculable changes of colour in the tra n s 
p lan ted  skin.

Therefore, the  sk in  situated  betw een the extirpated  naevus and the auricle 
as w ell as th a t behind the auricle was p laced on to the  defect in the  shape of 
a bi-lobed flap and we succeeded in  even covering of the secondary defect in  the 
re tro au ricu lar region, a fte r broad p repara tion  using sim ple kno tted  sutures. In 
the low er corner of the su ture  lines some scallops of course rem ained, they had 
to be excised a fo rtn igh t la ter. The effect can be said to be ideal [Fig. 9 and 
Fig. 10).

F laps tak en  from  neighbouring sites, can be em ployed w ith good resu lts even 
in the  reconstruction  of extensive defects of the  face, although here  we should 
speak ra th e r  of reg ional th an  of local m ethods, since we have to  do w ith  neigh
bouring p arts  of the  body. For th is purpose flaps can be cut from  the  subm andi
bular region, from  the neck or the forehead, in  extrem e cases even from  the 
back or the chest-w all as is e laborated  in g rea t detail by G o n z a l e s  U l l o a 11) 
in his operation  for the resto ra tion  of the  to ta l skin of the face. All of these 
m ethods have th e ir  advantages as w ell as th e ir d isadvantages. The ideal esthetic  
effect and the good blood supply are in  favour of the use of the sk in  of the 
forehead, the varia tions of which are well illu stra ted  in the  paper of C o n w a y ,  
S t a r k  and K a v a n a u g  h,12] but it has a disadvantage th a t the d isfiguration 
rem aining at the donor site  is ra th e r strik ing . Though we do not share  the opinion 
of F e r r i s  S m i t h 1314) according to w hich “u tilization  of flaps from  the 
forehead  resu lts in  a d isability  w hich can never be co rrec ted” — there  is no doubt 
th a t correction  to satisfy  our esthetic  claim s needs a w it like th a t of G i l l i e s .  
The low er we go below the jawbone, the m ore difficulties we have to encounter 
and the m ore care m ust be tak en  invariably to ensure the blood supply.

The pa tien t shown in Fig. 11 fell upon a petro l cooking range in an epileptic  
fit and suffered  severe burns on the face. Her le ft hand  w as com pletely charred  
and therefo re  had  to  be am putated. After four m onth’s trea tm en t she was brought 
from a neighbouring country to our departm ent in the sta te  shown in Fig. 11. Both 
sides of her face as w ell as the chin w ere covered w ith hypertrophied  scars, 
w hich extended on the righ t side from  the cheekbone, on the left side from the 
mouth to alm ost as low as the m iddle of the  neck. The m outh w as destroyed on 
the righ t side, the  rem nants, of the upper lip w ere displaced into the scar, the 
right side of the low er lip was m issing, the rem nan ts of the lips on the left side 
w ere sw ollen, oedem atous, em bossing like a livid mound from the m asses of 
the scar. In the m iddle of the  scar, on the righ t side, the denuded and m ortified 
surface of the m andible lay paten t. The slobbering caused by the gaping mouth 
kept up a ceaseless u lceration  in  the scar on the right.



Fig. 1. Naevus flam m eus of g re a t ex ten t on le ft side of face. — Fig. 2. The 
p a tien t one y ear a f te r  ex tirpa tion  of naevus and free  g rafting . — Fig. 3. 
D istorting, hypertroph ic  scar caused by free  g ra fting  narrow ing  the m outh. 
— Fig. 4. The m ovem ents of the m outh rendered  free  by pedicle, flap taken  
from  le f t upper arm . — Fig. 5. D istorting  sca r caused by irrad ia tion  beside 
the rig h t co rner of the m outh. — Fig. 6. The p a tie n t a f te r  two local o p era 
tions. — Fig. 7. The sketch  of the operations. la, b: f irs t  stage  Ila , b: second 
stage. — Fig. 8. Naevus pilosus p igm entosus of g re a t ex ten t on le ft side of 
face. — Fig. 9. The p a tie n t six m onths a f te r  operation  w ith  local m ethod. — 

Fig. 10. The sketch  of the operation .



F ig . 13

Fig. 11. D estruction  of the face and m outh caused by burn. The righ t side of 
jaw bone is denuded. — Fig. 12. The incision lines of flaps traced on skin 
of p a tien t. — Fig. 13. The p a tien t two m onths a fte r  tw o-stage operation,

com pletely healed.



It is unnecessary  to say th a t the  p lann ing  of the operation  w as no t an easy 
task . Because of the lack in m ateria l for replacem ent, we thought firs t of a m i
g ra ted  flap plastic. But th a t would have had the g rea t d isadvantage — besides 
the considerable num ber of operations — th a t on account of the continuous fixa
tion of the  rem ain ing  righ t arm, the  pa tien t would have been rendered  u tte rly  
helpless for a considerable time, a t least tw ice for th ree  w eeks. We therefo re  
decided to  use large pedicle flaps, taken  from  both sides of the  neck and the  
chest for covering the defects. On account of the  considerable leng th  of the righ t 
side flap, delay seem ed to be necessary . We began it accordingly by the incision 
and resu tu ring  of the longitud inal lines of the righ t flap, but the ceaseless slob
bering, w hich could not be stopped, caused suppuration  in  the upper su ture  line.

Therefore we decided to m ake the operation  in  a single stage, confident of 
the help of the  rich  blood supply, the abundant p eria rticu la r netw ork  of vessels 
would convey, as both flaps w ere situa ted  in the region of the shoulder jo in ts.

All scars w ere rem oved under n aso tracheal anaesthesia . The m ortified  bone 
surface on the righ t side of the m andible w as chiselled  down. The upper lip w hich 
was d isto rted  into the scar w as re leased  so th a t in  connection  w ith  it a large 
piece of m ucosa flap w as cut, ro ta ted  dow nw ards and u tilized  for the  rep lac ing  
of the inner w all of the cheek. The righ t side of the low er lip w as rep laced  by the  
mobilized rem nan ts of the  low er lip, w hich w ere tran sfe rred  to the right. T here
a fte r the flaps show n in Fig. 12 w hich w ere traced  in advance, w ere cut, p repared  
and a fte r ro ta tin g  upw ards, they  w ere sutured  on to the  face. The secondary  
defect, at the donor side, w as covered w ith  derm atom e g rafts, taken  from  
the thigh.

H ealing w as en tire ly  uneventful, not the  sligh test sign of trouble could be 
seen in the vascular supply. The effect w as sligh tly  spoiled by the reshaped 
low er lip no t being high enough, and the verm ilion being tu rned  over. For the 
correction of th is we m ade a new  operation  a fte r four w eeks: the  verm ilion 
was released, rep laced  and the rem aining skin defect covered w ith a full th ickness 
sk in  graft, tak en  from  the low er-outer quad ran t of the rig h t m amma. At the  sam e 
tim e we broke the scar running  down vertically  from  the righ t side of the  po in t 
of the chin, w hich displaced the chin sligh tly  dow nw ards (th is was the su ture  
line betw een the two large co llar flaps).

We succeeded in the  reconstruction  of the  severely d isfigured face of the 
p a tien t in  p rac tica lly  two stages, om itting  the  tr ia l of the delay due to the 
slobbering. (Fig. 13.)

S U M M A R Y

Author gives a brief outline of h is experiences in  the reconstruction  of the 
face and the rep lacem ent of its m issing sk in  from  the lite ra tu re  and from  his 
experience. He favours the  local or reg ional m ethods and takes the pedicled 
flap or free g ra ft tran sp lan ted  from  d istan t p arts  of the  body for m ethods of 
necessity  ra th e r th an  for m ethods of choice. The cases described illu stra te  the 
effects achieved w ith d ifferen t m ethods.
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THE USE OF FLAPS IN FACIAL PLASTIC SURGERY
H .  P E Š K O V Á ,  J .  S E D L Á Č E K

In p lastic  surgery  of any fac ia l deform ity, it is the  duty of the surgeon not 
only to m ain ta in  or resto re  the  function  of the  given part, but also to  achieve 
the best possible aesthetic  results.

Experiences show  th a t for o ther p arts  of the  body, sim ple tra n sfe r  of skin 
often  gives sa tisfac to ry  resu lts. The sim pler, f la tte r  re lief of o ther areas of the 
body and the deep layer of soft m uscle tissue over the bones m ain ta in  the 
required  contours. The th in  layer of soft tissues and alm ost non-existen t layer 
of fa t on the face, the diverse com bination of form s and the specific shape of 
ce rta in  organs such as- the  nose, the ear, the  eyelid and the lips often  require  
the tran sfe r of tissue in  the form  of d iffe ren t flaps, w hich contain  subcutaneous 
tissue and all accessory elem ents in addition to skin.

Since the soft tissues of the  face have a specific s tructu re , tex ture and pigm en
ta tion , it is obvious th a t the  g rea te s t success is to be an tic ipa ted  from  substitu 
tio n  by facial tissue. W hen p lann ing  a p lastic  operation  of the  face, therefo re , the 
possib ilities of local tran sfe r from  the im m ediate v icinity  are  considered first, 
and afterw ards the possibilities of tran sfe r of tissue from  m ore d istan t parts  of 
the  face, in  the  form  of d iffe ren t types of pedicled  flaps. The size of the  flaps, 
however, is na tu ra lly  lim ited  by aesthetic  considerations. The rep lacem ent of 
loss a t one site  of the face should never be allow ed to be the  cause of new  d is
figurem ent a t ano ther site.

Only flaps of lim ited dim ensions can therefo re  be used in facial p lastic  
surgery  and the p lace from  w hich they  a re  tak en  should be selected  so as to 
perm it the re su ltan t defect to be closed directly , if possible, preferab ly  by a lin 
ear suture. The best so lution  is for the  scars of secondary defects to be situated  
in  physiological grooves or folds, or a t inconspicuous or covered sites. The 
scars m ust never be allow ed to  displace or d is to rt ad jacen t organs. If these 
conditions canno t be fu lfilled  at the  firs t operation, it is best to reduce the size 
of the  orig inal defect by m oving the surrounding tissues and by covering the 
rest of the defect w ith  a free sk in  graft. The la tte r  som etim es rem ains n o tice
able, m ainly because of its  d ifferen t coloration . In tim e, however, both g ra ft and 
scar tissue so ften  and the  tissues can be loosened by m assage. The tem porary  
sk in  covering can then  be rem oved by repeated  partia l excision, so th a t only
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linear scars are  form ed a t the site  of rem oval. This rem oval of a tem porary  
covering is often successful a fte r large-scale p lastic  operations, e.g. a fte r the 
Indian type of operation  for rep lacem ent of the nose.

W here extensive loss of the  sk in  of the  face has occurred, there  is nothing 
left but to tran sfe r skin  from  ano ther p a rt of the body, even at the  price of 
d ifferences in  struc tu re  and coloration. In such cases the com m onest m ethod is 
the tubed flap. This is not, however, the  subject of the p resen t paper, the purpose 
of w hich is to draw  a tten tio n  to the types of flaps m ost frequently  used on the 
face itself.

The g rea t v ita lity  of facial tissues, w hich is due to th e ir rich  supply of blood 
vessels and nerves, m akes it possible to p repare  and safely  tran sfe r flaps from 
m any d ifferen t localizations. This is fu rth er aided by the convenient situation 
of the  stem s of the la rg e r bloods vessels, the endings of w hich can easily  be 
detected  in  the th in  layers of the  soft tissues of the  face by palpation  and are 
surgically  accessible.

N utrition  of a pedicle flap  is ensured by providing a sufficien tly  w ide pedicle, 
w hich need no t con ta in  the ending of a large blood vessel, but contains a plexus 
of sm aller blood vessels in  the subcutaneous tissue, w hich is of prim ary im por
tance in nu trition . At anatom ically  suitable sites, w here the  pedicle contains the 
stem  of a large blood vessel, such as the  supraorb ita l and fron ta l artery , the 
tem poral a rte ry  or the angu lar artery , the pedicle can be narrow  w ithout endan 
gering nu trition  of the  flap. A tissue flap  can be p repared  and moved on a very 
th in  pedicle consisting  only of the vessels and a very sm all am ount of subcuta
neous tissue. These flaps are called  island  arte ry  flaps (Fig. 1—5). In these, the 
skin connection is severed for the  w hole circum ference of the flap. This can be 
done only w hen an  island flap  is tran sferred  to the im m ediate vinicity on 
a pedicle of subcutaneous tissue. The possib ilities of tran sfe r can be g reatly  
increased  — as repeated ly  dem onstrated  by Burian — by repeated  p repara tion  
of the  flap. The flap is cut aw ay in  a num ber of operations, thus ensuring good 
n u trition  w herever it may be localized, even if the pedicle does not contain  any 
large blood vessel stem s in the subcutaneous tissue.

F laps on the  face are  usually  p repared  and tran sferred  from  areas w ith 
sim ple contours and large surfaces, m ainly from the forehead and the cheeks, 
less frequen tly  from  the chin, w here m ore noticeable scars are  form ed. The 
possibility  of the  tra n sfe r  of large flaps is na tu ra lly  g rea te r in  older persons, 
in whom the flabby, soft tissues are  m ore movable and looser.

Forehead flaps can |be variously localized. The m ost common operation  is 
rep lacem ent by flaps of d ifferen t shapes on the basis of the Indian  m ethod of 
p lastic  surgery. These flaps are  used m ainly for loss of p a rt or all of the nose 
(Fig. 6—12), extending into the orbital region (Fig. 13—14). H orizontal flaps 
from  above the eyebrows can also be moved from the forehead. These are gene
ra lly  used for the eyelids (Fig. 15—19). Flaps p repared  un ila tera lly  or b ila te r
a lly  on the  forehead  and  fed by the temporall a rte ry  or its  branches, can be tra n s
ferred  to both lips (Fig. 20—22) or to the chin.

The m ost frequently  used cheek flaps are taken  from  the area ad jacen t to 
the side of the nose and the nasofacial groove, so th a t the resu ltan t scar lies
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Fig. 25 F ig . 26
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Fig. 1. Scarring  and tissue defect below eyelid  a fte r  accident. — Fig. 2. F irst 
stage  — cutting  and ra ising  fro n ta l flap w ith  a rte ria l pedicle. — Fig. 3. Flap 
draw n through tunnel below sk in  of tem ple in to  defect. — Fig. 4. Post-traum atic 
d efec t of nasa l apex and septum . — Fig. 5. R eplacem ent of low er p a r t of bridge 
and apex by arte ry  flap from forehead. — Fig. 6. Severe post-traum atic  d efo r
m ity of root of nose w ith  loss and extensive perfo ra tion . — Fig. 7. R otation 
of flap from  forehead. — Fig. 8. S ituation  a fte r  m odelling of the flap , ad ju s t
m en t of the ped icle  and im plan ta tion  of bone. — Fig. 9. D efect a f te r  carcinom a. 
Flap traced  on forehead, incision  for tu rn ing  sk in  under fo r in n er lin ing  traced  
on nose. — Fig. 10. A fter healing , show ing area  on forehead  covered w ith  skin 
g raft. — Fig. 11. and Fig. 12. D efect of nose a fte r  carcinom a in lupo restored  
by Indian  m ethod. — Fig. 13. Fig. 14. Tissue d efec t on roo t of nose and below 
edge of low er lid rep laced  by flap from  forehead. — Fig. 15. Fig. 16. and Fig.
17. E xtirpation  of carcinom a of low er lid and rep lacem en t by horizontal flap 
from forehead. — Fig. 18. and Fig. 19. R eplacem ent of loss of p a rt of eyebrow s 
and  so ft tissue by flap from  side of fo rehead  w ith  som e of the hair. — Fig. 20. 
Fig. 21. and Fig. 22. D efect of upper lip a fte r  carcinom a. The f irs t illu s tra tion  
show s cutting  aw ay of the tissue  to form  the in n er lin ing  of the upper lip. 
The ou ter surface of the lip is rep laced  by a b ipedicled flap from  a hair-bearing  
part. — Fig. 23. and Fig. 24. D efect of a la  nasi a fte r  carcinom a rep laced  by 
large flap from cheek, w hich w as folded over and the d is ta l p a r t used to 
rep lace  the lin ing  of the nose. — Fig. 25. and Fig. 26. P lastic  covering of defect 
a fte r  carcinom a of upper and low er lip by flap from  cheek. — Fig. 27. and 
Fig. 28. Form ation of sca r on lip w ith  p a rtia l loss of tissue. R eplacem ent by 
flaps from naso lab ial region. — Fig. 29. Am assing of tissue a t site  of pedicle 
a fte r  ro ta tion  of flap. — Fig. 30. and Fig. 31. F irst stage  — flap on forehead 
and sk in  on stum p of nose only freed. Second stage — flap ro ta ted  ,on to nose.



in the groove. Cheek flaps are  used for defect of the alae nasi (Fig. 23—24) and 
for the a rea  of the lips and chin (Fig. 25—28). D ifferent types of flaps transferred  
from  one lip to cover losses on the  o ther are  based m ainly on the princip le  of the 
Sabattini-A bbé-Estlander operation , w hich is discussed in another paper.

The question of the ex ten t to w hich the p repared  flap  can be ro ta ted  w ithout 
endangering  its nu trition  (w hich would resu lt in p a rtia l or com plete necrosis) 
is not the  sam e in  every case. On the face, a flap  can be tu rned  successfully for 
as much as 180 degrees. This is possible particu larly  in the  case of flaps with 
a narrow  pedicle, con tain ing  a large blood vessel stem  or plexus of sm aller 
blood vessels in the subcutaneous tissue. A w ider pedicle cannot usually  be 
ro ta ted  for m ore than  90 degrees w ithout endangering  its nu trition . In cases 
in w hich a w ide pedicle has been selected , tissue am asses a t the  site  of the pe
dicle a fte r the flap has been ro ta ted  (Fig. 29); th is necessita tes secondary 
ad justm ent of the  pedicle a fte r the flap  has tak en  a t the  site  of the  loss and 
the pedicle m ust be disconnected and retu rned  to its orig inal site.

U npleasant episodes such as partia l or com plete necrosis of the flap after 
ro ta tion  are  ra re  w ith correct localization  and m easurem ent and sparing  ope
rative technique.

If, w hen p lanning  rep lacem ent, the  surgeon decides to use a flap from 
the surrounding tissues, it is best, a t the  operation, to  com m ence w ith p rep a 
ra tion  of the flap. If nu trition  of the flap is no t reliable, it can be resu tured  in 
place and  the tissue can be tran sfe rred  some days la te r  (Fig. 30—31). It thus 
follow s th a t facial flaps are  used chiefly for the  correction of chronic defects 
and deform ities, w here such delay is possible. In fresh  loss due to injury, flaps 
from  ad jacen t p a rts  are used only if the wound is not too badly contam inated, 
if safe and reliab le surgical trea tm en t is possible and if the  tissue from  which 
the flap is to be tak en  has not been contused by the injury. Fresh losses of sm all 
dim ensions can thus be covered by local flaps if prim ary ro ta tio n  of a properly 
nourished flap is possible. In the  case of la rger losses and contusion of the 
surrounding  tissue, it is b e tter to cover the defect w ith a tem porary  free graft 
and to postpone final rep lacem ent un til a la te r date.

S U M M A R Y

The covering of an  extensive facial defect by tran sfe r of a carefully  loca
lized flap from  ano ther site  has m any advantages, the m ost im portan t of which 
are  considered to be

1. the good aesthetic  and functional results,
2. rap id  healing  w ith  consequent shorten ing  of the  tim e spent in  hospital,
3. its  convenience for the patien t,
4. the  re liab ility  of the m ethod, w hich en ta ils no g rea t danger of haem o

rrhage or necrosis,
5. the relative sim plicity  of the operative technique, w ith the possibility 

of using local anaesthesia.

(Doc. H. P ešková]: Srobárova 50, Praha 12, Czechoslovakia
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OPERATION OF SABATTINI
Š.  D E M J É N ,  L . Š I M U N ,  B.  D O L E Ž A L

The operation  by w hich a flap  from  one lip is sw ung and  sew n in to  th e  
defect of the  o ther lip is usually  know n in the  lite ra tu re  by the  nam e of the 
Am erican surgeon Abbé. The au thor of th is  o rig inal m ethod, however, is probably 
Pietro S a b a t t i n i  from  Italy , who in  1837 used, w ith  good effect, a pedicle 
g ra ft from  the  low er lip for a defect in  th e  upper lip caused by a sabre cut.

In 1848, Sophus A. V. S t e i n, p rofessor a t Copenhagen, published his paper 
on the filling  of an extensive defect in  the  low er lip a fte r excision of an ep ith e
liom a by using two w edge-shaped flaps from  the  upper lip sw ung into position  
on m edial pedicles. This m ethod is techn ica lly  com plicated  and did no t gain  
w ider usage.

Twenty eight years a fte r Sabattini, the  F innish  surgeon Jacob A. E s 1 1 a n- 
d e r  published a sim ilar m ethod. He asserted  th a t he had perform ed th is  opera
tion  independen tly  of o thers a lready  in  1865. He used a flap  from  the  outer 
m argin  of the upper lip  to cover a la te ra l defect in  the  low er lip. The pedicle 
of the g raft thus form s the new  com m issure of the  m outh. In the years 1872 
and 1877 E stlander w rote a num ber of a rtic les in  various languages on th is  ope
ration , w here he describes in  de ta il the  m ethod and his technique, as no one 
had  done before. Thus it  cam e about th a t th is operation  w as know n for a long 
tim e by the nam e of E stlander. Then, in  1898, the  Am erican surgeon Robert 
A b b é  described his operation  w hich Sabattini, S tein  and E stlander had  described 
and  dem onstrated  a long tim e previously. Abbé ,made a m odification by using 
a flap  from  the low er lip for the correction  of the  upper lip, w hich w as too sh o rt 
a fte r rep a ir of a b ila te ra l harelip . Abbé left p a rt of the flap  uncovered on both 
lips, and only in  the  second phase, a fte r freshen ing  up of the  edges, he severed 
the pedicle and  then  sutured  the ad jacen t edges.

In the  ligh t of these  h isto rica l facts the  au thor of the  a lready  120-years-old 
p rincip le  of th is operation  rem ains Sabattin i. To th is  nam e m ay be added th e  
nam es of those who contributed to it w ith  essen tia l m odifications.

I N D I C A T I O N S

S abattin i’s operation  is a sim ple and clever m ethod of repairing  defects in  
the  upper or low er lip. Such defects arise m ost frequen tly  a fte r the  rad ica l

34



excision of m alignant or extensive benign tum ours, a fte r traum a w ith loss of 
tissue, e. g. a bite by an anim al, a fte r e lec tric  burns, and also a fte r the destruc
tion of a lip by nom a follow ing a system ic or local infection, resu lting  m  necrosis. 
The m ethod is also useful in the  correction  of some secondary  deform ities after 
unsuccessful operations for harelip , w here the upper lip is le ft too short and 
the low er re la tive ly  too long and underhanging.

Fig. 1 a Fig. 1 b

The defect m ust not be m ore th an  h a lf the  length  of a lip in  order to get 
a m outh apertu re  w hich is not too sm all a fte r reconstruction . This depends on the 
size of the  prim ary or secondary  surg ical defect. A loss of less th an  one half 
of a lip is alw ays an indication  for S abattin i’s operation. In m ore extensive 
defects it is necessary  to consider o ther m ethods.

The ind ications are no t very w ide; still, faced w ith the problem  of substitu t
ing for the  loss of a portion  of the upper or low er lip, we alw ays consider in the 
first place correction  by S abattin i’s operation. It is, of course, possible to 
combine th is operation  w ith o ther local p lastic  procedures on both lips.

ME T H O D

The p rincip le  of S abattin i’s operation  lies in  the  transposition  of a flap of 
d ifferen t size and shape from  one lip into the defect of the other. The flap 
consists of the fu ll th ickness of the lip, i. e. of the skin, the m usculature and the 
mucosa. The superior or the in te rio r labial a rte ry  respectively  lies w ell preserved 
in a th in  m uscle-m ucosa pedicle, on w hich the flap is swung by 180° so tha t 
it can  be sutured  into the defect in the  o ther lip. The pedicle w ith  the a rte ry  
is le ft only tem porarily . It supplies the ro ta ted  flap  fo r approxim ately a fo rtn igh t 
and is then  severed.

P L A N N I N G  O F  T H E  O P E R A T I O N

As in a ll p lastic  operations, in S abattin i’s, too, precise p lanning  is im por
tan t. At first the size of the defect is draw n, then  the length  of the lip and of 
those p a rts  of the dam aged lip w hich rem ain  a fte r deducting the defect, are

35







P a t i e n t  b e fo re  o p e ra tio n

The pa tien t healed
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m easured. The half-sum  gives the  length  of each lip w hich should be approxim a
tely  equal. Then, on the donor area  the flap of a w idth, corresponding to th a t 
of the  defect, and  of a leng th  which, m easured at the very base, should am ount 
to ha lf the  length  of the defect, is draw n.

W hen a w edge-shaped flap is used, its pedicle should be in  line w ith the 
cen tre  of the  defect. Both sides of the trian g le  are  p lanned  of equal leng th  so 
th a t on su turing  the donor area no puckering of the longer edge should take 
place. This laborius schem e should fac ilita te  p lann ing ; how ever, it is no t alw ays 
possible to keep to it s tric tly .

The choice of the  flap depends on the shape and size of the  defect. With 
regard  to this, the operation  of Sabattin i has a num ber of m odifications. It is 
possible to  use a flap  shaped as a triang le , rec tang le  or quadrangle . The corners 
may be pointed, rounded or sp lit. The operations according to Stein w ith  tr ia n 
gular flaps is a lready  obsolete. On the o ther hand  the classical operation  of S a
battin i, w hich resem bles th a t of Estlander, m ain ta in s its indications. So does the 
m odification of Abbé. Finally, it can be used in com bination w ith  or as a supple
m ent to local p lastic  operations on both lips.

T E C H N I Q U E  O F  T H E  O P E R A T I O N

A fter excision of an affected  portion  or the ad justm ent into the p lanned 
shape of a fresh  defect in  the upper lip we p repare  to form  the flap. The incision 
is m ade a t righ t angles to the surface of the lip. The sk in  and m uscles are cut 
th rough w ith the scalpel, the  spurting  vessels are  th en  ligated  and the  rem ainder, 
the mucous m em brane, is cut w ith scissors. On one side the red  m argin  of the 
lip is cut through com pletely ; on the  o ther the  cut stops two or th ree  mm. 
beyond the border of the red  m argin  so as to preserve the labial a rte ry  w hich 
lies on the posterio r border of the  orbicularis oris m uscle. This is done so as 
to m ake the pedicle as th in  as possible in  order to fac ilita te  the ro ta tio n  of the 
flap as well as the proper approxim ation of wound edges of the red  m argin. 
After excision of the flap, the secondary  defect on the  donor lip is su tured. Care 
should be taken  to assure the accura te  apposition of each layer. Only then  is the 
flap swung into the prim ary defect and su turing  is s ta rted  in  the  mucous m em 
brane, is continued — w ith accurate  apposition  — through the m usculature, and 
fin ishes in the skin leading from  the m uco-cutaneous junction  tow ards the apex 
of the  graft.

The operation  is perform ed under local anaesthesia  adding ad renalin  to 
the novocaine. Only a ligh t wound derssing  is applied. In ch ildren  a four-tailed 
sling bandage (funda) or an im m obilizing p laste r cast is used.

The pedicle of the g ra ft is severed a fte r about a fo rtn igh t. The edges of the 
thus created  wound are again  accurately  approxim ated and su tured  so th a t there  
is no d ifference in  level betw een the sk in  and the  red  m argin  of the  lip.

C L I N I C A L  M A T E R I A L

In the course of eight years we used th is  m ethod in  our clinic on th irty  
p atien ts, of whom 27 w ere men, 2 women and one a child. The m ost frequent 
ind ication  w as cancer of the  lip — a to ta l of tw enty  cases. In conditions a fte r
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reconstruction  of hare-lip  six cases w ere operated  on, th ree  tim es for scars a fte r 
the  X-ray trea tm en t of m alignant processes and once a fte r traum a.

The m odification  of S abattin i-E stlander w as used in six patien ts , th a t of 
Sabattini-Abbé in 21 patien ts, and combined m ethods in three. The youngest 
p a tien t w as eight years of age, the  o ldest 85.

The results, im m ediate or late, w ere good in  all pa tien ts. Only in  th ree 
cases sligh t gaping of the wound edges occurred a fte r severing of the pedicle, 
but th is had  no influence on the final resu lt. Out of the tw enty  cases operated  
on for carcinom a only one developed a local recurrence  of the  m alignant p ro 
cess, and  in  the  follow ing reconstruction  a flap g raft had to be used. Fourteen 
p a tien ts  had X-ray trea tm en t for tum ours previous to the operation.

A D V A N T A G E S  O F  T H E  O P E R A T I O N

The operation  of Sabattin i has m any advantages. In the  firs t p lace it resu lts 
in  a com plete physiological and  anatom ical rep lacem ent. Since the  flap does not 
con trac t it is unnecessary  to cut it b igger th an  the defect, as m ust be done in 
o ther one-stage flap g ra ft operations w here prim ary  contrac tion  has to be taken  
in to  consideration . The sim ple technique allow s the  use of local anaesthesia  and 
m akes the operation  shorter, w hich is p articu larly  beneficial for the patien t. 
The in te r-opera tional stage  can be shortened  to ten  days, because the blood 
supply of the  flap is alw ays good. The operation, therefore, dem ands only 
a  short s tay  in  hospital. The a fte r-trea tm en t and rehab ilita tion  can be carried  
out in  the ou t-patien ts departm ent.

The secondary  deform ity of the  donor lip is very sligh t indeed. The coordi
n a tion  of m uscle m ovem ent is disturbed and the face a lte red  much less than  
a fte r  correction  of sim ilar defects by o ther p lastic  operations. The only draw back 
of th is  m ethod is the  circum stance th a t betw een the two stages of the  operation 
th e  pa tien t has h is m outh p artly  closed by suture, and can n e ith e r ta lk  nor take  
o ther th an  liquid food through a tube. Therefore, the  firs t stage requires good 
cooperation  on the  p art of the pa tien t w hich cannot alw ays be expected in 
children .

In conclusion it can be ascerta ined  th a t the  operation  of Sabattin i w ith its 
various m odifications is a sim ple, useful and little  dem anding procedure. We 
recom m end th a t every general surgeon should be acquain ted  w ith th is  principle 
so th a t he may be ready to repa ir a d efec t im m ediately a fte r operation  or traum a.

S U M M A R Y

In the in troduction  it is suggested th a t the  so-called operation  of Abbé be 
nam ed a fte r P. Sabattin i according to h isto rica l data . The ind ications for the 
operation , its m ethod, p lanning  and a descrip tion  of its  technique are  then  given. 
It is s tressed  th a t the pedicle of the  ro ta ted  flap  should be as th in  as possible 
so as to include only the labial artery . Clinical experience shows the g rea t 
advantage of S abattin i’s operation  in the correction  of a loss up to two th irds 
of the length  of a lip.
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A C T A  C H I R U R G I A E  P L A S T I C A E  — 1, 1, 1 9  5 9

Clinic of P lastic Surgery, Brno U niversity (C zechoslovakia)
D irector: Doc. V. K arfik

CLOSURE OF PALATINE DEFECT WITH TUBE SKIN 
FLAP AFTER TUMOUR RESECTION

L.  B A Ř I N K A

Closure of defects of the pala te  w ith sk in  flaps is becom ing a common opera
tive procedure in presen t-day  p lastic  surgery. Knowledge of the physiological 
and biological p roperties of the tube flap combined w ith refinem ent of operative 
technique m akes it possible to  perform  these delicate  reconstruction  operations. 
A ntibiotics are  a valuable and often indispensable aid.

The m ost frequen t in ju ries of the pala te  w ith loss of tissues occur in war. 
Entin, in  his w ar sta tistics, p resen ts  a figure of 9—11% of the  to ta l num ber of 
in ju ries to  the upper jaw . In w ar in juries there  is no t only an iso lated  in jury  of 
the pa la te  but also devastation  of the surrounding tissues of the face.

In peacetim e defects of the pa la te  a re  seen in cases of a ttem pted  suicide or, 
very ra re ly  today, of lues. The plastic  surgeon encounters pa la tine  defects more 
com m only a fte r unsuccessful operations for hare lip  and cleft palate . In th is case 
the  defects are  sm aller, usually  located  in the  an te rio r field, and a th in  flap from 
the  arm  is sufficient to  close them . Gillies in  some cases uses a tube flap from 
the abdom en to effect a prim ary closure of the cleft palate.

P artia l or com plete resection  of the  upper jaw  for m alignant tum ours is seen 
much less frequently  in spite  of the m ost m odern clin ical and h isto logical d iag 
nostic  advances. Hence the even ra re  use of flap  closure for such defects. The 
p a tien t dies from  the progressive course of the neoplasm  before a p lastic  repair 
of the jaw  can be attem pted , e ither follow ing an operation w hich was not 
rad ical enough or an  operation undertaken  too late.

In the  Czechoslovak lite ra tu re  there  is only one such case published by Burian 
in  1919 in w hich a fte r resection  of the left ha lf of the upper jaw  for m alignant 
tum our by m eans of a Diefenbach-W eber incision the loss of the pala te  was p rim ar
ily repaired . Burian used a flap  from  the left sternocloidom astoideal region with 
a pedicle for nourishm ent in  the m astoid area. The flap  w as inserted  in to  the 
defect through an incision in the cheek, the  skin p laced nasally  and the bleeding 
surface orally. The la tte r  w as epithelized w ith a folded mucous flap  from the 
buccal region.

In 1954 Professor Khytrov in the Soviet Union published a case in w hich he 
closed half of the  pala te  by m eans of a Filatov flap from the abdomen. The right
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half of the  p a la te  was resected  for sarcom a and the p lastic  reconstruction  was 
perform ed six years la te r  w ith perm anen t functional as w ell as cosm etically 
sa tisfac to ry  result.

Closure of the defect w ith a prosthesis, e ither of a rtific ia l resin  or rubber, 
is used m ore frequently . This type of m echanical closure does no t m eet all the 
physiological and hygienic requirem ents. A large p ro thesis rep lac ing  the upper 
jaw  is a source of continual discom fort for the w earer — the oozing and de
com position of food, the flow ing of saliva in to  the m outh, no t to  m ention the 
necessity  for frequent ad justm ent of the prosthesis. Its advantage lies in th a t it 
is sim ply produced in an average d en ta l laboratory  and in its fixation  on to 
the rem aining tee th  of the upper jaw.

Because of the varity  of these  cases a rep o rt is p ressen ted  of one pf our p a 
tien ts  in  whom we perform ed closure of ha lf of the  upper jaw  w hich had been 
resected  for sarcom a th irty  years previously (Fig. 1, 2). The p a tien t cam e to the 
clinic w ith a request th a t only the deform ed cheek be repaired . He was persuaded 
th a t it w as necessary  to  reconstruct the  depression of the cheek sim ultaneously 
w ith  a closure of the p a la tine  defect. Among his o ther subjective com plaints, the 
patien t repo rted  reduced hearing  on the  left side and a chronically  recurring  
erysipeloid  in fection  on the cheek. N eurological exam ination revealed a n eu ras
thenic  syndrom e.

S tatus localis: Total resection  of the righ t upper jaw. N asal m ucous m em 
brane polypous, sw ollen and congested. The rem aining p a rt of the soft palate  
w as rep laced  by scar tissue and  pulled to  the righ t. The righ t nostril and upper 
lip w ere deform ed. The low er eyelid was ectropic from  scar form ation and 
perm anently  oedem atous. Resection of the righ t m axilla w ith deviation of the 
septum  to the left w as seen in the x-ray p la tes tak en  in the  tw o classic p ro 
jections (Fig. 3). The contours of the surgical defect, inso far as they are  evident, 
w ere sm ooth. Slight m ucous changes in  the  left m axillary  sinus. Strep t .  alfa  haem.,  
Strept.  beta  haem., Staph, aureus haem.,  N eiseria and Escherichia coli  w ere p resen t 
in the  bacterio log ical swabs. O torhinolaryngical exam ination revealed  a dry in 
flam m ation  of the open pa ran asa l sinuses. From a functional po in t of view th e ir 
com m unication w ith the nasa l and pharyngeal cavity w as adequate. Spa therapy  
w as indicated  for the  patien t.

The pa tien t had  been under trea tm en t since the fa ll of 1956 and a to ta l of 
10 operations w ere perform ed. The en tire  surg ical trea tm en t w as carried  out 
according to a previously determ ined plan. A fter the p laste r casts w ere made, 
the ex ten t of the defect w as ascerta ined  and the site  of the  fu ture im plan ta tion  
of the  flap w as decided (Fig. 4). In order to insure the successful closure of the 
p a la te  and rep lacem ent of the tissue defect around the resected  zygom atic bone, 
it was necessary  to mobilize a large tube flap on the arm  (Fig. 5). This was then  
tran sferred  and im planted, in stages, in to  fhe p reauricu lar region. After 5 w eeks 
the arm  pedicle w as severed, and the flap im planted  in  the buccal m ucosa through 
a large incision in  the cheek. The healing  w as com plicated by infection of the 
flap w hich had  to be pulled out of the m outh and shortened  by 1.5 cm. on the 
10th day (Fig. 6). After the oral pedicle of the flap had been pulled out of the 
mouth, it w as fixed w ith bandages to  the  head.
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After healing , the  free  end of the  flap  w as im plan ted  under the old incision 
in to  the  cheek (Fig. 7). A m onth  la te r  the  operation  w as continued by the cutting  
and, a f te r  a week, by sh ifting  of the  cran ial pedicle. The flap  w as placed in  the 
o ra l cavity through a w ide incision in  the cheek w hich cut across the  en tire 
upper lip and im plan ted  in to  the bleeding surface of the  septum 1 and of the left 
ha lf of the  pa la te  (Fig. 8). The size of the  ro ta ted  flap is m arked by the dotted

F ig . 17 a

line; a sufficien tly  large bleeding surface was obtained by tu rn ing  the flap 
through 180°. The lip w as sutured. The flap  healed  w ithout serious com plications 
and rem ained  soft and well nourished (Fig. 9, 10, 11, 12). The p atien t w as able 
to tak e  food w ithout difficulty. Since the flap w as insensitive, it was necessary  
to  p ro tec t it against hot foods. Seven w eeks la te r we continued the closure of 
the  defec t by underm ining the skin  flap  along the periphery  of the defect and 
su tu ring  it  to the oral m ucosa and the sk in  of the  cheek and low er eyelid (Fig. 
13, 14). The narrow  band of soft pa la te  w hich w as re ta ined  during the original 
resection  w as su tured  to  the  flap, under considerable tension  w ith  pulling  of 
the  uvula to one side. During healing  dehiscence occurred in the en tire  soft
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palate . Consequently, th is  operation  w as not definitive. In the subsequent opera
tions in  the oral cavity we d issected  the rem ainder of the vellum  and a w edge 
of sk in  w as sutured. The bleeding su rface w as covered o rally  by m eans of a Ro
sen thal flap  which, how ever, becam e necro tic  in  its  en tire ty  (Fig. 15). The size 
of the wedge flap, w hich w as ro ta ted  180°, and  the po in t of severance are. m arked 
by do tted  lines on the  p laste r cast. H ealing took p lace per secundam  from  the

Fig. 18

edge of the wound. The flap  rem ained  soft even a fte r secondary  healing  and 
continually  re ta ined  the  ch a rac ter of o ral mucosa. By sligh t m odelling of th e  
cheek it  w as possible to elim inate the  ectropium  of the  low er eyelid  and  also th e  
chronic oedem a (Fig. 16, 17). The individual phases of the closure of the p a la te  
are ind icated  in Fig. 18. The p resen t s ta te  of the  p a tien t is rep resen ted  in  the  
last cast. The flap  closure of the defect elim inated  the escape of food in to  the  
n asa l cavities w hich w ere chronically  inflam ed. Furtherm ore, speech w as im
proved, and the appearance  of the pa tien t w as p a rtly  im proved by correction  of the 
facial asym m etry w hich resu lted  from  the  resection  of the zygom atic bone during 
the in itia l operation.

D I S C U S S I O N

Knowledge of th e  physiological and  biological p ro p ertie s  of th e  tube flap  m akes i t  
possible to perform  th e  m ost com plicated p lastic  operations. On the  basis of experiences 
thus fa r w ith  flaps in the oral cavity, the p lastic  su rgeon  recom m ends the use of F ila tov’s 
flap to a g rea te r extent. Its advantage in co n trast to the usage of unsu itab le  o b tu ra to rs  
is beyond doubt.

Rare use of flaps is seen in defec ts of the p a la te  a fte r  tum our resection . In the 
lite ra tu re  accessible to us only two cases w ere found. In  one p a tien t the resected  u pper 
jaw  w as repa ired  prim arily  w ith  a cerv ical flap. In the o ther, a Filatov flap  from  th e  
abdom en w as used. In our case an  arm  tube flap  w as used fo r the closure of the pa la tin e  
defect. Its considerab le  size w as su ffic ien t to close the quite la rge  defect of the rig h t 
ha lf of the pala te . Im plan tation  of the flap  into the defec t w as no t perform ed th ro u g h
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the m outh  but th rough  a w ide incision  in  the cheek. This m ethod w as less troublesom e 
for the p a tien t and he w as ab le  to take  food w ithou t g re a t d ifficulties. The condition 
of the p a tie n t a fte r  opera tion  is satisfac to ry .

1. Functionally , speech w as im proved, the escape of food into the nose w as elim i
nated , and the ectrop ium  of th e  low er eyelid w hich caused chron ic  inflam m ation of the 
con junctiva w as repaired .

2. Cosm etically, th e  asym m etry  of th e  face and  deform ation of the nose w ere 
im proved.

By p resen ting  our p a tien t we w ished to point to several im portan t facts:
A) I t is possible to close even a la rge  defect of the pala te  by m eans of an  arm  flap  

and thereby  sho rten  the tim e staged  reconstruction  w ith  a ca te rp illa r flap from  the 
abdom en.

B) It is b e tte r  to  give p re fe ren ce  to the  Filatov flap  ra th e r  th an  the various ob
tu ra to rs  w hich  by th e ir  continuous irrita tio n  can, needed in  a stigm atized te rra in , cause 
m alignan t grow th, in  addition  to inflam m ation  and decubitus ulcer.

C) We believe th a t sim ilar cases w ould be m uch m ore num erous th an  h itherto  w ith  
the estab lishm en t of good cooperation  w ith  the oncological cen tres. By m ore rad ica l and 
ea rly  opera tion  a t the f irs t sign of tum our it w ould be possible to p reven t the sad fate  
of such patien ts . P erm anen t p lastic  rep lacem en t of the pala tine  defec t substan tia lly  r e 
duces the su ffering  of the p a tien t and enab les him  to re tu rn  to h is fo rm er social life.

S U M M A R Y

P ostoperation  defect of the  upper jaw  resected  for m alignant tum our can, 
w ith  advantage, be closed w ith  a Filatov flap from  the abdom en or arm. The 
superiority  of th is m ethod consists in  its m ore physiological re tu rn  of norm al 
function (speech, deg lu tition) th an  by the  use of obturators. An additional ad
vantage of the  flap  procedure is the  b e tte r cosm etic resu lt in  repairing  the asym 
m etry  of the face resu lting  from  the  resection  of the  palate . A cquaintance of the 
surgeon w ith  the p lastic  technique of closure of pa la tine  defects can favourably 
affect the rad ica l and early  operation  of m alignan t tum ours of the palate , even 
a t the  firs t signs.
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VESTIBULAR SICIN-INLAY
J .  P Ě N K A V A

The app lication  of sk in  g rafts  may be regarded  as a new  era  in reconstruc
tive facial surgery. It has also opened new  v istas in  s tom atoprosthetics and in 
facial p rosthetics. Though stom atoprosthetics has m ade g rea t p rogress in the  
past ten  years as a re su lt of carefu l studies of the  anatom y and physiology 
of the  orofacial system  and  of the  use of new  m ateria ls, conditions s till exist, 
w here the surg ical rep a ir of the  oral cavity m ust be u n d ertak en  in o rder to 
secure the re ten tio n  or adhesion of an  artific ia l denture.

One of the  m ethods used is the app lica tion  of a free sk in -tran sp lan ta tio n  
in  the  shape of skin-inlay. It is com m only used in  the  case of a very atrophic  
a lveolar process in  an edentulous jaw, w ith  m uscle in sertion  p laced under the  
body of the  denture. It is used fu rther, in  the edentulous m axilla w ith  atrophic  
tubers w here the  edge of the m axilla is continuous w ith  the velum and plica 
pterygom adibularis w here it in te rfe res  w ith  the  function  of the  m arg inal closure 
of the  denture. Finally , in  cases of loss of soft tissues and of scar processes in 
the region of the  oral vestibulum , ra re ly  also in  frac tu res w ith loss of bone 
tissue and a fte r jaw  resections.

Reports on the covering of the  raw  surfaces of the  oral cavity go back as 
fa r as 1886 (quoted by Lim berg). The firs t failures, caused by insuffic ien t fixa
tion  and failu re  to prevent in fection  of the  sk in  g raft, resu lted  in  the ra re  use 
of th is m ethod. The poor success was attribu ted  to the uneven th ickness of the 
g ra ft cut w ith a scalpel and to unequal p ressure of the  surrounding  tissues in 
the  course of the healing.

In 1916 Moskowicz proposed the crea tion  of a cavity for the  skin  inlay 
th rough an  ex ternal incision in  order to preven t the  in fection  of the tra n s 
p lan ted  skin. In the sam e year, E s s e r  decided to use a s ten t m old of the 
cavity in stead  of the  tam ponade of Moskowicz and he thus a tta in ed  an even 
pressure on the g rafted  skin.

A fter com plete healing  he opened the  ep ithelized  cavity into the m outh. 
E s s e r  used a th in  derm oepiderm al Thiersch g ra ft for ep ithe liza tion  of the 
cavity and thus becam e the au thor of the ep ithe lia l-in lay  m ethod. The th in  Ollier- 
Thiersch g ra ft is subject to sh rinkage under the  influence of changes in the
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tran sp lan ted  area, w hich is the  g rea ter, the th in n er the  graft. As la te  as in  1932 
R a u e r  spoke scep tica lly  about E sser’s m ethod on account of the  considerable 
re trac tio n  of the  g ra ft w hich often destroyed the  w hole in itia l success of the 
operation . If the  sk in  is sp lit in  the  low er derm al layers it  p reven ts sh rinkage 
and  it gives a b e tte r cover th an  a th in  derm oepiderm al m em brane. B u r i a n ,  
therefo re , as early  as 1920 proposed the use of fu ll th ickness sk in  g ra fts  for 
the  ep ithe liza tion  of the  cavity.

We p refer a ha lf-th ickness sk in  g ra ft and have never observed any substan
tia l changes in  the  volume of the  new ly form ed cavity, no t even a fte r a lapse  of 
some years. The m ain  condition of success is the  im m ediate use of the  denture  
a fte r the  opening of the epithelized cavity. The p rosthesis produces desirable 
pressure  and m assage and  th is  prevents the  re trac tio n  of the  skin-inlay.

Our operative procedure in  as fo llow s: an  vestibu lar incision  is m ade about 
3 mm. from  the  in sertion  of the  mucous m em brane on the  a lveolar process. 
We pen e tra te  as fa r as the  periosteum  and push down the  soft tissues to 
to a desirable depth  w hile the  p erio stea l covering is le ft on the  jaw. An im 
pression of the  crea ted  cavity is m ade w ith  s ten t sterilized  by boiling. The surface 
of the  im pression is tran sfe rred  on to  linen and in  th is w ay we obtain the size 
of the  surface to be covered. The outlines of th e  area  obtained on linen  are  draw n 
w ith  a  scalpel on the  site  from  w hich the g ra ft is to be taken . The donor site  
(the an te rio r region of thigh, the inner surface of the upper arm, the abdomen, 
the g lu teal reg ion) is c leansed only  w ith e th er and alcohol and in filtra ted  w ith 
Vi percen t novocain solution. Whenl using the  Humby knife  the  th ickness of the 
sk in  g ra ft can  be easily  adjusted  according to  the quality  of the  sk in  (Fig. 1—4). 
The tran sp lan ted  g ra ft w ith  the  ep ithe lia l surface dow nw ards is su tu red  to the 
sten t so th a t a f te r  its in troduction  in to  the crea ted  cavity the  stitches lie under 
the su ture  of the mucous m em brane (Fig. 5). The cavity is closed w ith  catgu t 
sutures. A fter seven to eight days the  su tu res in  the  mucous m em brane of the  
sk in-in lay  are  re leased  and the s te n t rem oved. The cavity is usually  com pletely 
epithelized and can hold the denture  a t once.

In our p a tien ts  we w ere in te rested  in changes occurring in  the  tran sp lan ted  
g ra fts  in  the new  site . The tran sp lan ted  tissue is often  g rafted  in  a  chron i
cally  inflam ed a rea  often  encountered  in edentulous p a tien ts  using p ro theses 
w ith  a g ingival tran sfe r of m astica to ry  pressure. The g ra ft is constan tly  m oist
ened by the  saliva. F inally , the p rosthesis causes certa in  changes in  the sk in  
g ra ft due to pressure and chem ical irrita tio n  of the  m ateria l from  w hich the  
p rosthesis is m ade and by a th in  layer form ed from  the  rem ains of food and 
dead ep ithe lia l cells from  the  mucous m em brane.

Our rep o rt is based on observations on 14 patien ts , seven of them  w ere 
follow ed up 2—8 m onths a fte r operation, the  re s t a fte r 1— Syears. In  these  
patien ts  we used a m iddle-sized g ra ft tak en  from  the  an te rio r p a rt of the  thigh.

In four pa tien ts  we took sam ples of the tran sp lan ted  skin. The biopsy exci
sions w ere tak en  from  the  buccal side not subjected to the  pressure of the 
prosthesis, and from  the alveolar side, w hich was subjected to it. As con tro l m a
te ria l we used the sk in  from  the donor area.
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Im m ediately a fte r the  ex trac tion  of the s ten t-ca rrie r considerable desquam a
tion  of the  m acera ted  superfic ia l layers can be seen m acroscopically  on the 
tran sp lan ted  skin. The healed  g ra ft is oedem atous for a certa in  tim e and  a t the 
beginning it has a sk in-like ch arac ter w ith  a tougher consistency and ligh ter 
colour th an  the surrounding  m ucous m em brane. Later an  increased  pigm entation

Fig. 5

can be observed. If the cavity is not tam pooned im m ediately a fte r the  opening 
of the  in lay  or w hat is even b e tte r if it is no t filled  out! by the prosthesis, 
rebased according to the new anatom ical circum stances, a fte r a few  w eeks 
considerable re trac tio n  and  s tiffen ing  of the g ra ft occurs. The pressure of the 
prosthesis p reven ts no t only sh rink ing , but it also fla tten s  the sw ollen edges 
betw een the m ucous m em brane and the  g ra ft to the level of the  surroundings. 
In the  m ajority  of cases th is  zone rem ains th icker, but by its adhesion to  the 
vestibular surface of the  p ro thesis it form s a sort of physiological re ten tio n  
thus com plem enting the function  of the m usculi buccinatorii and the circu lar 
m uscles of the mouth.

If we cut a th icker g raft including sw eat and sebaceous g lands and hairs, 
these  skin  adnexa m ostly  undergo degenerative changes and destruction . Newer- 
theless, we have seen som e hairs grow ing in th is environm ent, but not often. This 
is an  unw elcom e com plication, w hich has m ade the use of th in n er g ra fts  neces
sary, and the tak ing  of ha irless sk in  from  above the h a ir  zone of the thigh, and 
o ther regions. The advantage of a th icker g raft in the  reconstruction  of the  oral 
vestibular cavity is its  h igher resiliency  w hen com pressed by the prostheses. The 
orig inal m ucous m em brane on the alveolar process is thin, however, and strongly  
adheren t to  the  periosteum , the fibres of w hich run  im m ediately into the  pa
pillae of the mucous m em brane. It is therefo re  no t necessary  to  tran sp lan t m ore 
tissues on to the alveoli, th an  w ere form erly presen t, by using a th ick e r graft.

A th in n er g raft m ore easily  changes to become adapted  to the environm ent 
as m ay be seen m acroscopically  in  the  colour changes of the g ra ft w hich som e
tim es does not d iffer from  the surrounding mucosa.

M icroscopically on the buccal side the g raft is covered by high pavem ent



epithelium , the superficial layers of w hich have only sligh t m arks of kera tin isa- 
tion, as in the  pavem ent epithelium  of the  oral cavity. The "epithelium has lost 
all the  signs of the  orig inal epiderm al graft. All com ponents of the stratum  
corneum  (granulosum , lucidum, corneum ) are  absent. A gainst the low er part 
df the  epithelium  the mucous m em brane tissue (the  orig inal corium ) ju ts out in 
the form  of slender, ta ll  and d iffe ren tia ted  papillae, the  surface of w hich is 
o ften  covered by a few  layers of ep ithe lia l cells only (Fig. 6). The fibrous tissue 
of the pap illae  is rich  vascularized and in filtra ted  by a g rea t num ber of lym pho
cytes, p lasm a cells and fibroblasts (Fig. 7—8). These free cells p en e tra te  into 
the epithelium , partly  dissolving its low er layers, destroy ing  the basal m em brane 
the low er s tra ta  of the  epithelium . This sectional dem olishing of the low er ep i
the lia l. layers gives rise to new  fbrous burgeons. Into the spaces w hich have 
arisen  by the destruction  of the  low er ep ithe lia l layers fine cap illa ries pen e tra te  
and new ly form es fibrous tissue, w hich pushes the epithelium  sidew ards and the 
low er s tra ta  upw ards. In the  low er layers of the form er corium  the ducts of the  
sw eat g lands may occasionally  be d iscerned  in  the  form  of ep ithe lia l strips.

A tem porary  sm all-cell in filtra tio n  is a common phenom enon during the 
healing  of the  g rafted  skin  elsew here on the  surface of the  hum an body and 
it  is there fo re  not specific for o ral sk in-in lays. In fluenced by changes in  the 
m ilieu of the m outh th is reac tion  persists for m ore th an  one year, as we observed 
in our cases.

The th icker g ra fts  preserve the orig inal s truc tu re  of the epiderm al layer to 
a h igher degree. The stra tum  granulosum  and the stra tum  corneum  proprium  
may be d iscerned  in  the epithelium  (Fig. 9). The cy lindrical cells of the  s tra 
tum  basale con ta in  a g rea t num ber of fine m elanin  g ra in s in th e ir  cytoplasm  
(Fig. 10). The corium  show s a norm al configuration , is rich ly  vascularized and 
only in filtra ted  by cells to a sm all degree (Fig. 11). H istiocytic and fibroblastic 
cell-elem ents are grouped in  la rg e r num bers around the d isappearing  sw eat 
glands.

S U M M A R Y

From these h isto log ica l findings the follow ing m ay be deduced: Under the 
influence of the environm ent and the  pressure  of the p rostheses th in  sk in  g rafts  
undergo substan tia l s tru c tu ra l changes, w hich are m anifested  by m arked  des
quam ation and a reduction  of the  epiderm al layer. The sm all cell in filtra tio n  
w hich is a sign of an  in flam m atory  reaction  may cause the  pene tra tio n  of g ra 
nu lation  tissue into the basa l m em brane of the  epithelium  and the form ing of 
fibrous burgeons on the surface of the  graft. The reduction  of the  ep ithe lia l 
layer is evident in changes in  the colour of the g ra ft and in  the m acroscopic 
loss of the  ch arac ter of skin. The colour and the glossy surface inj the m oist 
environm ent gives a false im pression (of a transfo rm ation  in to  mucosa.

In th icker sk in  g rafts  and in  w hole th ickness sk in  g rafts  all these  changes 
are  less m arked. There is no doubt th a t the  surface of the  skin  desquam ates and 
becom es m acerated , but it is m ore re s is tan t to p ressure and to inflam m atory  
reactions. The degenerative changes are  som etim es characterized  by a g rea te r 
production of pigm ent, w hich causes a co lour-contrast against the surround
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ing tissue. D eleterious pressure  by a bad pro thesis may cause papillom atous 
grow th, acanthosis and hyperkera to sis  in th ick  grafts.

As w ith g rafts  to o ther places, cold and pain sensation  are  renew ed after 
some period in  vestibular skin-inlays. The renew al of sensation  is influenced 
by the  p reservation  of the  innervation , w hich m ay easily  be destroyed in the 
low er jaw  by .-dissection of the m en ta l nerve.

The follow ing conclusions can be draw n from  the histo logical findings and 
clin ical observations of the changes in the oral sk in  grafts:

1. Oral in lay  by skin  g ra ft rep resen ts the ideal m ateria l for covering defects 
in  the oral m ucous m em brane.

2. The healing  of the  g ra ft as a sk in  in lay  on a subm erged s ten t ca rrie r 
in troduced  in trao ra lly  is a reliab le m ethod w hich reduces the process of healing  
to  a week.

3. The best resu lts  have been a tta in ed  by sk in  g ra fts  of medium thickness, 
taken  from  the  hairless p a rt of the th igh  by a Humby knife. The resu lt is 
ensured by the im m ediate use of a rebased prostheses a fte r  the extraction  of the 
s ten t carrie r.

4. The tougher m argin  of the border of the g ra ft and the buccal mucous 
m em brane supports the  re ten tio n  of the prothesis.

I would like to express my th an k s to Doc. Mazanec, D irector of the H isto
logical and Em bryological Institu te , Brno University for his kind cooperation 
in the  histo logical p a rts  of th is paper.
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FREE DERMAL TRANSPLANTATION
V .  K UB Á Č E K

Free tran sp lan ta tio n  of fa tty  tissue w ith  a layer of derm is from  the  ad jacen t 
sk in  is w ell know n and w idely used in  p lastic  surgery. It ac ts  as a base for a sk in  
covering, w here th ere  is a deep defect in  various p a rts  of the  body. The layer 
of derm is serves th ree  purposes. It ac ts as a conductor in  im plan ting  fa tty  tissue 
in to  a cavity, helps to  m a in ta in  the necessary  shape of the  g ra fted  fa tty  tissue, 
and, in  m any cases, im proves the  quality  of the  sk in  covering a t the  site  of 
im plan tation .

However, free  tran sp lan ta tio n  of derm is alone or w ith  a th in  layer of fa t 
has begun to be used in  p lastic  surgery  only recently , and ra th e r ra re ly  for the 
rep lacem ent of lost skin. It arose out of the  effo rts  w hich are  being expended 
to  im prove the resu lts  of free  sk in  g rafts, p a rticu la rly  in  nonhealing  chronic 
granu la ting  surfaces and chronic u lcers (Hynes and  o th e rs). These chronic 
conditions w ere h ith erto  trea ted  sa tisfac to rily  only by highly  in tric a te  and, for 
the patien t, in capac ita ting  pedicle flap transfe rs , w hether from  the  im m ediate 
v icinity  or from  a d istan t site. Use of sk in  g rafts, p a rticu la rly  th in  g rafts, is 
ra re ly  successful in  chronic u lcers and g ranu la tions and, according to  the  
extensive sta tis tics  of Conway, is perm anen t only in  about 10% of the  cases. 
If, therefore , flap technique, i.e., su itab le sk in  w ith subcutaneous tissue, sa tis 
facto rily  serves to cover chronic g ranu la ting  surfaces and ulcers, the im prove
m ent of free  sk in  g ra fts  would m ean a tta in in g  a quality  closely resem bling th a t 
of flap  sk in ; in  o ther words, to tran sp lan t the th ick est and the  m ost re s is tan t 
g rafts. On the basis of our experiences we believe th a t a sm all step  in  th is  d irec
tion  is rep resen ted  by the free tran sp lan ta tio n  of derm is. (Certain facts and expe
riences w hich we acquired w ith  th is type of g rafting  and  w hich K arfik re ferred  
to in  part, are  repo rted  in th is  p relim inary  com m unication.

By derm al g ra ft is m ean t the  bottom  layer of sk in  free of epiderm is and 
contain ing  an adequate source of epithelium  around the ha ir follicles, the 
excretory  ducts and the rem ains of the in te rp ap illa ry  calyces w hich form  the 
ep ithe lia l isle ts in  the derm is. Dermis in th is  form  w as firs t g rafted  by H arkins 
and  Morel Fatio in  1943 for streng then ing  the abdom inal w all in  the  rep a ir of 
la rge  abdom inal hern ias. The derm is w as obtained by sep ara tin g  the  w hole sk in  
derm atom e g ra ft into epiderm al and derm al layers. We used th e ir m ethods and
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experiences for the  ep ithe liza tion  of large surfaces in  cases of burns, being 
forced to th is  m easure by the  lack  of sk in  m ateria l, and also in  the rep a ir of 
large abdom inal hern ias, as repo rted  from  th is clinic by Chytilová in  1951 and 
1953. It w as only in  1949—54 th a t th e  English p lastic  surgeon Hynes pu t forw ard 
the idea of free tran sp lan ta tio n  of the corium — rep resen ting  the  m ost re s is tan t 
p a rt of the  sk in  w hich from  its own sources is able to produce a m ore suitable 
and  lastin g  sk in  covering th an  epiderm al grafts.

M E T H O D  O F  D E R M A L  T R A N S P L A N T A T I O N

We had  the  opportun ity  in  1954 and subsequently  of observing th a t the 
derm is is the  m ost re s is tan t p a rt of the skin. At th a t tim e we used sk in  hom o
tran sp lan ts  in  covering large g ranu la ting  surfaces in a severely burned boy. 
The ep iderm al layer rap id ly  becam e sep ara ted  and sloughed off w hile the  corium 
survived for a long tim e and in some p laces had  to be surgically  rem oved (Fig. 
1, 2, 3). Following- th is observation w hich we repeated ly  confirm ed and a fte r 
lea rn ing  of the stud ies by Hynes, we began to( use free g rafting  of the derm is 
in  the  trea tm en t of chronic g ranu la tions and  ulcers.

The defect, th a t is, the  chronic g ranu la tion  tissue or chronic u lcer, is alw ays 
p repared  by rad ica l excision of the  en tire  poorly nourished area  as well as the 
sclerosed  tissue, and the surface is le ft under m oist asep tic  dressings to regran- 
ulate. Under these  conditions the  g ranu la ting  tissue is form ed slow ly and 
th erefo re  we have a ttem pted  recen tly  to hasten  th is  process by an  im m ediate 
provisional ep ithelization  w ith  sk in  hom ografts. The hom ograft is rem oved at 
the  la te s t in  10 days. For the  tim e being it seem s th a t th is is one of the ways 
of hasten ing  the fo rm ation  of g ranu la tion  tissue.

The derm is is obtained by firs t cu tting  th in  epiderm al g rafts  w ith  the Humby 
knife  and  th en  in  the sam e spot cu tting  th ick  derm al g ra fts  down to the  fa tty  
layer. The epiderm al layer is in  continuity  w ith  th e  donor bed a t one end and 
su tured  back and the defect is thus closed (Fig. 4).

Recently, derm al g rafts  have been p repared  according to Hynes by leaving 
them , a fte r excision, on the donor bed for 24 hours under a ligh t com pression 
dressing  so th a t they are  supplied w ith  as much n u tr ien t m ateria l by osm otic 
action  as possible before they  are  grafted . Even in  th is case the  epiderm al layer 
is su tured  back in to  the secondary  defect.

The derm al g ra ft is fixed by com pression as in  free sk in  tran sp lan ta tio n ; 
prolonged com pression is avoided, the  com pression being rem oved in 48 hours.

C L I N I C A L  O B S E R V A T I O N S

Of the  num ber of problem s w hich w ill have to be m ore thoroughly studied 
we can, for the tim e being, rep o rt in  de ta il on the clin ical observations of the 
fa te  of freely  tran sp lan ted  derm is, on the changes w hich take  place during 
healing  and fina l ep ithelization  from  in h eren t sources, and on the h isto logical 
study of these  changes, as w ell as objective confirm ation of the clin ical im pres
sions. Furtherm ore, m ention w ill be m ade of the  know ledge obtained in  experi-
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m ental studies, using the dye m ethod, of the d irec tion  of osm otic flow  from  the 
bottom  of the  defect and  surroundings in to  the  g rafted  derm is.

A fter rem oval of the  com pression in  48 hours, it  is possible to  observe 
m acroscopically  fine, regu larly  d issem inated  red  is le ts  in  the form  of sm all 
spots, in  the  derm al strom a. They rep resen t m igrated  ery th rocy tes and the 
vessels of the  derm is filled  w ith  them . These spots grow  from  day to  day and

Fig. 9 Fig. 10

change in to  sm all g ranu la ting  is le ts; sim ultaneously  w ith th is process the  derm al 
s tru c tu res  around the isle ts d isappear u n til only a fine netw ork  rem ains around 
the 10—15th day. At tim es the erroneous im pression is gained th a t we have 
before us only g ranu la tion  tissue just as p rio r to tran sp lan ta tio n . Foci of 
epithelium  begin to  appear in  the  m idst of the  is le ts  of g ranu la tion  tissue w hich 
quickly  grow  and spontaneously  epithelize the  defect in  a few  days (Fig. 5, 6, 
7, 8). The new ly form ed sk in  has the  solid ch a rac ter of firm  hard  sk in  w hich 
is m ore re s is tan t to traum a th an  sk in  resu lting  from  the ep ithelization  of derm o- 
epiderm al g rafts. It is no t so dry, is m ore m oist and mobile. The surface is 
finely  granu lar, and the p its and pro jections are  very uniform ly d istributed  next 
to  each o ther in  the sam e m anner as the ep ithe lia l centres, from  w hich the 
new  epiderm is is form ed in  the final stage  of healing  (Fig. 9, 10). The hardness 
and resistance  of the eplthelized derm is w as especially  m arked  in  one pa tien t 
in whom a m elanotic g ranulom a resu lting  from  an  accident w as excised from  the 
sole of the foot and  the  defec t covered w ith  a derm al graft. The defect healed, 
and the p a tien t is w ithout com plaints for the second year despite  the fact th a t 
the derm al g ra ft on the sole of the foot is subject to considerable functional 
s tra in  (Fig. 11, 12, 13).
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H I S T O L O G I C A L  F I N D I N G S

The clin ica l observations on the  tran sfo rm atio n  of the  derm is into g ran u 
la tin g  tissue w ith  subsequent spontaneous ep ithe liza tion  and form ation  of norm al 
sk in  w ere fully  confirm ed by h isto log ical study. In  Fig. 14 the  corium  is w ithout 
epiderm is, only w ith  the  rem nan ts of the  ducts of sk in  glands. Fig. 15 show s

Fig. 18

the  corium  w here for com parison the  epiderm is is re ta in ed  in  the  v icin ity ; the  
adnexa and ep ithe lia l is le ts  are  w ell illu stra ted  in  th e  derm is. Fig. 16 is the 
sta te  n ine days a fte r operation . T here is m arked  exudation w ith  num erous new ly 
form ed vessels and  round cell in filtra tio n  cha rac teris tic  for g ranu la ting  tissue, 
in to  w hich the  surface of the  tran sp lan ted  derm is is for the  m ost part, tra n s 
form ed. Fig. 17 is the  h isto log ical p ic tu re  four w eeks a fte r operation . New sk in  
w ith epiderm is has been form ed, the  stra tum  p ap illa re  having d isappeared , and 
in  the  derm is th e re  are  traces of the  ce llu lar in filtra tio n  and  a la rge  num ber of 
vessels and connective tissue fibres.

E X P E R I M E N T A L  O B S E R V A T I O N S

In order to  determ ine the d irection  of osm otic flow  of tissue fluid in the  
sk in  defect and  thereby  the  d irection  of the  probable nourishm ent of the  g raft 
in  the firs t 48 hours, we used in traderm al and then  subcutaneous in jection  of 
2%  sterilised  m ethylene blue in  physio logical saline. A fter in traderm al in jections 
a t several po in ts close to  the  g rafted  derm is the  dye did no t appear in  or under 
the  derm is in  24 hours, it appeared  clearly  in  the  derm is, however, six hours 
a fte r subcutaneous in jection  beneath  it.

In an additional experim ent we com pared the seepage of dye from  the  sub
cutaneous tissues and from  the  epiderm is in to  free skin  g rafts  in  th e ir en tire  
th ickness and  also in to  derm al g rafts. Both g ra fts  w ere re im plan ted  in to  the  
donor bed next to each o ther (Fig. 18). A fter rem oval of the  com pression 
dressing  24 hours la ter, the  derm is (was thoroughly  soaked w ith  the dye, the 
dressing over it also being in tensely  coloured. The sk in  g ra ft did no t show  any
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traces  of the dye in its  en tire  th ickness and  the dressing  w as w hite and clean. 
At tw o sites the  full sk in  g raft w as ra ised  by sm all hem atom as w hich w ere 
sligh tly  coloured blue and w hich w ere em ptied (Fig. 19, 20, 21, 22).

D I S C U S S I O N

One of the e ssen tia l fea tu res  of derm al au tog rafts  and  hom ografts is th e ir  high 
res is tance  and  extrem ely  good ability  to  heal. (The p rocess of healing  of fu ll-th ickness 
sk in  auto-and hom ografts is always) accom panied  by early  desquam ation  of th e  ep i
derm is. The desquam ation  a ffec ts  the epiderm is to  vary ing  depths, a t  tim es the en tire  
epiderm is. In  hom ografts the en tire  ep iderm is is alw ays desquam ated  and th e  derm is 
som etim es survives it  th ree  tim es longer. If the en tire  epiderm is is desquam ated  In 
au tografts, i t  m eans th a t the g ra f t has n o t taken . Even in  th is  case, how ever, th e  derm is 
survives for a long tim e and som etim es m ust be su rg ically  rem oved before a new  tra n s 
p lan  tion  is a ttem pted . In  deep second degree  burns w here th e re  is a loss of th e  en tire  
epiderm is, only the deep layers rem ain ing  untouched, the w hite  derm al netw ork  survives 
a long tim e and  d isappears  very slow ly w hen th ere  is e ith e r a spon taneous ep ithe liza tion  
from  the derm al sources o r the fo rm ation  of g ranu la tion  tissue. It is know n from  norm al 
histo logy tha t, a f te r  developm ent of th e  sk in  is com plete th e  derm is is its  firm est layer 
and  is com posed of collagen  and e las tic  fib res and  the so-called  cem ent substance w hich 
is m ade up, fo r the m ost part, of m ucopolysaccharides. The ce llu la r e lem en ts a re  scan ty  
in the derm is. This fa c t also explains its  firm ness and resistance . It is of param oun t 
im portance fo r the healing  of g ra fted  sk in  th a t the vascu lar ne tw ork  be located  only 
in  the derm is and th a t the ep iderm is be devoid of its  own vessels, being nourished  solely 
by the  c ircu la tion  of tissue  flu id  in  its  in te rce llu la r spaces. V ascular connection  of the 
g ra f t w ith  the bed can  tak e  p lace  as early  as 48 hours in  th e  derm is bu t the epiderm is 
still rem ains dep en d en t on osm otic nourishm ent, w hich in  the th icker g ra fts  is inadequa te  
over an  extended  period  of tim e. C onsequently, desquam ation  in the upper lay e rs  of 
the epiderm is resu lts , and, in  th e  p resence  of im paired  healing , also deep desquam ation  
and  necrosis.

It appears  th a t early  desquam ation  of the epiderm is in  hom ografts also  has a deeper 
cause. I t is perhaps due to th e  fac t th a t th e  im m une reac tion  in  the ep iderm is is m uch 
m ore v io len t than  in the derm is. The epiderm is is alw ays sloughed off in  its  en tire  
th ickness, and there  rem ains only a derm al netw ork. I t is possib le th a t th is  phenom enon 
is re la ted  to the fac t th a t  the epiderm is is of ec toderm al and the derm is of m esenchym al 
origin.

In add ition  to g rea t res is tan ce  derm al g ra fts  also  have extrem ely  good healing  
capacity  and  p rac tica lly  a ll of them  take . This is explainable  by the m ore vigorous and 
g rea te r g rad ien t of so-called  p lasm atic  nourishm ent in  the g raft. The g ra f t is nourished 
in the f irs t 48 hours p a rtly  from  its  own sources and p a rtly  by osm osis from  the bed. 
Osmosis, fu rtherm ore, m ain ta ins a m oist env ironm ent in the g ra f t w hich is n o t of less 
im portance for its  vitality . As w as show n by the experim ents w ith  subcutaneous in jec tions 
of dye, th e  osm otic g rad ien t in  derm al g ra fts  is m uch g re a te r  since there  is no im per
m eable derm al layer obstructing  its  pa th . The flow  of p lasm atic  nourishm ent is less 
re ta rd ed  in  the derm is.

The experim ents w ith  in traderm al in jection  show ed th a t the p rincipal and essen tia l 
m eans of nourishm en t is by osm otic supply from  th e  bed and  n o t from  the  edges of 
the graft.

Equally  true is the fa c t th a t excessive and  prolonged com pression dressings m ust 
n o t be allow ed to inh ib it the adequate  flow  of p lasm atic  nourishm ent. For th is reason
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the  derm is is com pressed only w ith  an e lastic  d ressing  w hich is rem oved a t the end of 
48 hours. Early rem oval of the com pression is also a p reven tive m easure aga in s t com pli
ca tions in  healing , particu la rly  the form ation of serom s and hem atom as w hich can be 
em ptied  in time.

Dermal g ra ftin g  led us to certa in  changes in surg ical technique in the p repara tion  of 
the tran sp lan ta tio n  site . Dermal g ra fting  is used only for the tre a tm en t of chronic d iseases 
( chronic g ranu la tion  and chronic u lcer). It is p rec ise ly  in  these cases th a t we see a g rea t 
advan tage  in  rad ica lly  excising  the lesion, deeply and w idely. Chronic p rocesses alw ays 
m ean sclerosis of the affec ted  tissues and, therefo re , inadequa te  vascu lar nourishm ent. 
A g ra f t w ould defin ite ly  heal badly in  a sc lero tic  te rra in . Hence, we rad ica lly  cu t into 
the healthy  tissue, p referab ly  up to  th e  loose connective tissue, w hich according to 
B artoš rep resen ts  the best source of b lastem a for the form ation of g ranu la tion  tissue. 
G rafting, then , is perform ed on w ell form ed and  ste rile ly  m ain ta ined  g ranu la tion  tissue 
w hich appears on an average in  14 days and rep re sen ts  highly vascu lar tissue capable 
of p roviding nourishm en t for the derm is. F inally , as w as show n by h is to logical study, 
th e  g ranu la tion  tissue is changed in to  connective tissue  and  contribu tes substan tia lly  
tow ard  the firm ness and th ickness of the new  skin. The sk in  is m ore perm anen t, re s is tan t 
and  mobile th an  th a t of derm oepiderm al g ra fts . It d iffers from  norm al skin in  its  finely 
g ran u la r surface and lesse r m obility, for i t  lacks the stra tum  pap llla re , w hich has 
d isappeared .

C O N C L U S I O N

Our experiences thus fa r w ith free derm al tran sp lan ta tio n  in  17 p atien ts  
who w ere tre a te d  ;for chronic residual g ranu la tion  or chronic u lcers, ind icate  
th a t the  m ethod is a defin ite  im provem ent leading to  sa fe r and b e tte r resu lts 
in the  trea tm en t of these d iseases. We believe th a t in  the  fu ture it w ill become 
the  m ethod of choice in a num ber of surgical conditions. This is justified  by 
our c lin ical and  experim ental observations and also by the  fac t th a t in  prac tise  
the  sk in  resu lting  from  derm al g ra fts  proved to be m ore perm an en t and resis tan t 
to traum a th an  the  sk in  of derm oepiderm al g rafts. Flap technique w ith full-thick- 
ness skin is certa in ly  superior in quality  to derm al g rafting , but chronic g ranu la 
tions and u lcers occuring m ainly in  the, low er limbs genera lly  require  d istan t 
tran sp lan ted  tissue w hich is m uch m ore tim e consum ing th an  derm al g rafts. In 
a certa in  sense derm al g rafting  resem bles healing  of pinch g rafts  especially  
in  its  ep ithelization . A large quan tity  of ep ithe lia l elem ents w hich are  ideally  
d istributed and abundant is g rafted  w ith the  derm is in to  the g ranu la ting  surface. 
It is also know n th a t previously healing  of in fected  chronic g ranu la tions was 
successful only w ith  Braun g rafts. But th is does no t m ean th a t we w ish to advo
cate the  use of derm al g rafting  to the exclusion of fu ll-th ickness skin. The la tte r  
has its full ju stifica tion  and exact indications, but we feel th a t it is som etim es 
less su itable for the  trea tm en t of chronic diseases.

Our study of derm al g rafting  also led us to re-evaluate our ideas on certa in  
questions of operative technique and tac tics  in  free sk in  g ra fting  generally , 
especially  in re la tio n  to the  p repara tion  of the graft. Our observations are  not 
alw ays new, they being a t tim es a re tu rn  to o lder m ethods used in  ano ther 
form, the essence of which, how ever, takes on added im portance.

In our fu tu re  stud ies we wish to determ ine the  ex ten t to  w hich free  derm al 
g rafts  rep resen t a d istinc t im provem ent in  the trea tm en t of nonhealing  g ra 
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nula ting  surfaces and ulcers. We also w ish to  follow  the  fa te  of derm is g rafted  
w ith  a th in  layer of fa t and a ttem pt to solve the question  of free  sk in  trans- 
p lan tion  w hich would qualita tive ly  approach  p rocedures w ith sk in  flaps.

S U M M A RY

1. Chronic g ran u la tin g  su rfaces and  chronic u lcers w ere h ith erto  success
fully  tre a te d  only by m eans of pedicle flap  tran sp lan ta tio n  of skin. T reatm ent 
w ith  derm oepiderm al free  g ra fts  w as ra re ly  successful and w as perm anen t in 
only about 10% of the  cases. New m ethods w ere therefo re  sought w hich would 
qualita tive ly  approach  flap  techniques and w hich would no t be so tim e con
sum ing. One of these m ethods is free derm al grafting .

2. The derm is is a very re s is tan t p a rt of th e  sk in  conta in ing  a su ffic ien t 
am ount of ep ithe lia l e lem ents capable of form ing norm al skin. In addition, the 
derm is h eals  w ell, for the  g rad ien t of p lasm atic  nourishm ent is m uch g rea te r 
th a n  in  derm oepiderm al g ra fts  since th ere  is no ep iderm al layer in  th e  w ay to 
im pede the  flow  of nourishm ent. Good p lasm atic  nourishm ent is of decisive 
im portance  for the  hea lin g  of g ra fts  in  the  firs t 48 hours. This w as show n in 
experim ents w ith  dyes. It w as found th a t only osm otic nourishm ent from  the 
bed and not from  the edges of the  g ra ft is im portant.

3. In operative technique and  tac tic s  the  necessity  is em phasized fo r the 
rad ica l excision of a ll sclerotic , poorly  nourished  tissue and  the  g raftin g  of 
derm is in to  healthy , vascular and sterile ly  m ain ta ined  g ranu la tion  tissue w hich 
is new ly form ed in  the  defect. On the basis of experim ents to  determ ine the 
direction , velocity  and  vigour of p lasm atic  nourishm ent th e  fo rm er view of 
prolonged co m pression ,w as also m odifed. It is possible to  rem ove the  com pres
sion  by the  end of the  firs t 48 hours w ithout endangering  the  graft. A fter th is 
tim e the  derm is is in  con tac t w ith  the  vascular supply. It is no t necessary  to 
com press it any longer on the bed. On the con trary , excessive and long pressure 
can im pair the  new ly form ed vascular circulation . In addition, early  rem oval 
of com pression is a preventive m easure against com plications of healing, for 
it m akes it possible to rem ove any  coagulum  under the g ra ft and em pty the 
hem atom as w hich are  usually  the  cause of com plications.

4. H istological study confirm ed the  clin ical observation of ap p aren t tra n s
form ation  of the derm is in to  g ranu la tion  tissue during healing  and of the  sub
sequen t ep ithelization  from  the  num erous ep ithe lia l is le ts  in  the  derm is. In the 
fina l stage  of healing  the  g ranu la tion  tissue is changed in to  a strong  layer of 
connective tissue covered by a new ly form ed epiderm al layer w hich is lack ing  
only in  the stra tum  pap illa re . The new ly form ed sk in  is suffic ien tly  mobile, 
strong, perm anen t and m ore re s is tan t to traum a than  sk in  from  derm oepiderm al 
sp lit g rafts.

5. Experiences thus fa r w ith  free derm al g ra ftin g  in  the  trea tm en t of chronic 
g ran u la tin g  surfaces and chronic u lcers in  17 p a tien ts  show ed b e tte r and m ore 
perm anen t resu lts  th an  w ith  derm oepiderm al g rafts. As opposed to pedicle flap 
technique derm al g ra fting  is less tim e consum ing and less in cap ac ita tin g  for 
the  patien t. The free tran sp lan ta tio n  of the w hole sk in  is in  our opinion not
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suitable in  chronic in fec ted  conditions. It appears th a t in  the  trea tm en t of m any 
chronic g ranu la tions and u lcers free derm al tran sp lan ta tio n  w ill become the 
m ethod of choice..

6. In  th is study p relim inary  resu lts  of derm al g ra fting  w ith a th in  layer of 
fa t are  p resen ted  and the d irec tion  of fu rth er study and im provem ent indicated.

The h isto log ical study w as kindly  perform ed by MUDr Konrad Bohuslav, M.D. 
assistan t, L aboratory  for D erm atological Biochem istry, Skin Clinic, D irector: Prof. H orá
ček. T hanks a re  expressed  to  Dr. K onrad on th is  occasion.
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T raum atology R esearch In s titu te , Brno (C zechoslovakia)
D irector: Prof. Dr. V. Novák 

D epartm ent of pathology, M edical Faculty , Brno 
D irector: Prof. Dr. J. Švejda

EXPERIMENTAL PRODUCTION OF KELOIDS AFTER 
IMMUNIZATION WITH AUTOLOGOUS SKIN

M .  C H Y T I L O V Á ,  V .  K U L H Á N E K ,  V .  H O R N

In the course of experim ents in  rabbits, in  w hich the  healing  of au to tran s
p lan ts during autoim m unization disease produced by in jections of autologous 
sk in  w as studied, am ong o ther signs, kelo ids w ere found in  the scars a fte r au to 
tran sp lan ta tio n . The production  of keloids is seen very ra re ly  in  veterinary  
pathology, m ainly  in dogsi and  horses, w hereas in  rabbits it  is p rac tica lly  never 
found (according to consulta tion  w ith Dr. Vendulka, Clinic of Pathological 
V eterinary  M edical College, Brno).

In the p resen t experim ents 14 rabbits w ere im m unized and keloids appeared  
in four.

1. M E T H O D S

a) M e t h o d  o f  I m m u n i z a t i o n
A to ta l of 18 rabbits average w eight 2.5 kg., 10 fem ales and 8 m ales, w ere 

used. Active im m unization w as perform ed in  12, passive in  2, w ith  4 rabbits serving 
as controls.

At the beginning of the experim ent a piece of skin, 10 X 4 cm., w as tak en  
from  the shaved back of each anim al under local anaesthesia  w ith 0.5% novocain 
supplem ented by an in tram uscu lar in jection  of P en to thal (0.2—0.25 g. according 
to the w eight of the  an im al]. The sk in  w as lyophilized and hom ogenized under 
ste rile  conditions. The instrum ent m ade by Zd. Blažek w as used as the  homo- 
genizer based on the  principle of a g ra ter. The blades, finely set next to  each 
other, are located  on the  upper surface w ith sharpened  grooves cu tting  across 
them . W ith th is instrum ent it is possible to g rind  the  lyophilized sk in  in to  a fine 
powder, whose partic les up to  0.2 ^  are  re ta ined  in aqueous solution. The p a r ti
cles of such hom ogenized skin contain  all the  com ponents of sk in  tissue, includ
ing elastic  fibres which, during hom ogenization of fresh  skin  in  the  usual g lass 
hom ogenizer, are  obtained only in  traces.

The autologous hom ogenized skin  w as in jected , in  increasing  doses from 
10 mg. up to 40 mg. in  the  Freund adjuvant, in to  the fem oral m uscle of each
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rabbit once a w eek for a period of 5 weeks. A fter a pause of 4 w eeks the en tire 
im m unization procedure w as again  repeated  for 5 weeks.

b) T r a n s p l a n t a t i o n  T e c h n i q u e

A week before the beginning of im m unization an au tog raft was grafted  on 
the ear lobe of each rabbit. The skin g ra ft w as excised w ith  a c ircu lar knife 2.5 cm. 
in d iam eter. The sk in  w as raised  from  the bed and turned  90 to 180° and  sutured 
back into place. The g ra ft w as fixed sim ply w ith  a sp ray  of p lastic  m aterial. 
Only tw o rabbits of the  to ta l num ber scratched  off the g rafts  a fte r operation, 
in the  rem ain ing  an im als the  g ra fts  healed  by firs t in ten tion  and in  the  3rd 
w eek the grow th of fu r w as evident. The scar w as linear, scarcely  palpable, and 
only from  the reversed grow th of fur w as the  site  of tran sp lan ta tio n  evident. 
In the  2 rabbits w hich th rew  off the  g ra ft the wound w as allow ed to heal by 
spontaneous ep ithelization . In the 3rd week the wound was healed w ith a tra n s
paren t, level scar.

c) S e r o l o g i c a l  M e t h o d  o f  E x a m i n a t i o n

A m odified consum ption technique w ith AGO serum  was used (serum  anti 
globulinum  cuniculosum  — guinea pig serum  against rabbit globulin). AGC serum 
was prepared  by im m unization of guinea pigs w ith  rabbit globulins w hich were 
sa lted  out of mixed rabbit sera  by sa tu ra tin g  w ith a 50% buffered solution of 
am m onium  sulphate. The globulins w ere washed, dialysed against running  w ater 
and lyophilized. The im m unization was perform ed in tram uscularly  once a week 
for 5 weeks, the firs t and last im m unization being supplem ented w ith an in tra- 
card ial in jection . The separa ted  serum  w as inactivated , sa tu ra ted  w ith rabbit 
ery th rocy tes and preserved w it m erth io late.

The in d irec t titre  of an tibodies aga in s t skin in  the serum  of rab b its  w ith  keloids
( 29 . 12 . 1 9 5 8 ).
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The AGO serum  was titra te d  against tann ic  ac id -coated-ery throcytes sen si
tized  w ith  rabbit globulins and  im m ediately  d ilu ted  so  th a t it gave positive 
re su lts  up to the  ten th  degree of d ilu tion  in  the  new -titra tion . A w eighed am ount 
of lypholized hom ogenized substra te  w as then  sensitized  w ith the te s t serum, 
w ashed, and the  consum ption of AGC serum  estim ated. Reduction of titre  was 
determ ined  against tan n ic  ac id -coated-ery throcytes sensitized  w ith rabbit globu
lins. The exact descrip tion  of the m ethod is p resen ted  elsew here.1214)

2. R E S U L T S

a) C l i n i c a l  a n d  S e r o l o g i c a l  O b s e r v a t i o n s
The au toantibodies against sk in  w ere th en  tested  a t th ree  w eek in te rva ls  and 

w ere found only in  the- th ird  w eek a fte r  the  second im m unization, th a t is,,16 weks 
a fte r the s ta rt. A utoantibodies w ere found in  all im m unized anim als, but in  vary 
ing titres.

In the  19th w eek a fte r the  s ta r t of im m unization the scars on the ear began 
to change in 4 anim als (No. 77, 100, 98 and  69). At firs t they  becam e sw ollen, 
and  in  a w eek a ridge w as form ed rising  to 4 mm. above the  surroundings, 
g listening, p ink-coloured (Fig. 1), sm ooth-surfaced, devoid of fur and  extrem ely 
hard  on palpation . In rabbits No. 77, 100 and 98 typ ica l keloid nodules appeared. 
The keloid  m ass w as the  larg est and  form ed typ ica l kelo id  p ro jections in  rabbit 
No. 99 (w hich w as passively im m unized in trap e rito n eally  w ith  a hom ogenate 
of sp leen  ce lls). A uto-antibodies against sk in  w ere found serologically  in  a ll the 
anim als. It w as in te restin g  th a t in  none of the  rabbits w as a keloid sw elling seen 
in  the  scar a fte r excision of the sk in  on the  back.

b) H i s t o l o g i c a l  F i n d i n g s
Exam ination of the keloid a fte r au to tran sp lan ta tio n  of the  ear sk in  was 

conducted by a h isto log ical study of the cross section of the  en tire  ear lobe at 
the site  of tran sp lan ta tio n . In add ition  to haem atoxylin-eosin, the  sta in ing  
m ethod a fte r M allory, the W eigert m ethod for fibrin, Congo red, orcein and 
colloidal iron  a fte r H alle w ere used for detailed  d ifferen tia tion  of the tissue 
changes.

In the  firs t rabbit (No. 77—187 H) the au tog raft w as w ell healed, but a m arked 
keloid  pro liferation  of connective tissue occurred in  the derm is and subcutaneous 
region. In the superfic ia l layers close to the  epiderm is the  p ro lifera ted  connective 
tissue w as quite ce llu lar and contained  num erous h a ir  follicles, around w hich 
chronic inflam m atory  in filtra tio n  w as found. In the deeper layers the  connective 
tissue underw ent hyaline degeneration . The cartilage of the ear lobe w as u n 
altered . The w alls of the arteries, w hether located  w ith in  or outside the keloid, 
w ere th ickened, often  hom ogeneous and show ed necrosis of the fibrinoid type. 
The sm all cap illa ries also had th ickened  w alls which, how ever, w ere sw ollen 
and contained  mucous substances of a m ucopolysaccharide character. The col
lagen  fibres in  the  en tire  lobe w ere considerably dam aged. The collagen fibres 
w ere split, th ere  w as fragm entation , uneven sta in ing  and  som etim es also d is
in teg ra tion . Even though the severest dam age to  the  collagen w as found in  the  
pro lifera ted  connective tissue of the keloid, there  w ere also severe changes in
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the collagen fibrils in  the  o ther subcutaneous tissues of the ear lobe. In the  super
ficial layers of the keloid  there  w as a predom inance of sw elling  of the elastic  
fibre fragm ents w hich in  the  deeper layers w ere genera lly  dissolved. Also the 
e lastica  of the  subcutaneous tissue beyond the keloid as w ell as the  e lastica 
of the sk in  adnexa w as fragm ented  and usually  d isin tegrated . The lam ina e lastica  
in te rn a  of the a rte ria l w alls w as sw ollen in  p laces w ith  the beginnings of lon
g itud inal sp littin g ; generally , how ever, it w as dissolved in  the necro tic  mass. 
In addition  to  fibrinoid necrosis of the  a rte ria l walls, substances sim ilar to fibrin 
w ere found in  the  collagen fibres of the subcutaneous connective tissue, and, 
hence, it is possible to  speak  of a fibrinoid degeneration  of the  collagen. These 
substances w ere no t found in  the connective tissue of the keloid. S tain ing  for 
am yloid substances w as negative, ap art from  certa in  artific ia l findings in the 
hyalin ised  connective tissue. (Fig. 2.)

The second rabbit (No. 98—188 H) also had  a w ell h ea led  sk in  autograft. 
The subcutaneous tissue pro lifera ted  just as profusely as in  the  firs t anim al. The 
changes in  the  subcutaneous tissue, keloid, blood vesels and the  o ther tissues 
of the  ear w ere sim ilar to the  changes in  the  previous anim al. The only difference 
w as th a t eosinophil leucocytes w ere found in  the  inflam m atory  in filtra tio n  around 
the ha ir follicles.

In the  th ird  rabbit (No. 100—189 H) a m arked  production  of th in  as w ell as 
th ick  lam ellae  of cartilage arising  from  the subcutaneous tissue w ere seen at 
the site  of tran sp lan ta tio n . The cartilag inous lam ellae  resu lted  from  the m eta 
p lasia  of fibroblasts in  the  subcutaneous connective tissue, and transitio n a l form s 
betw een fibroblasts and cartilage  cells w ere seen in  the periphery . W hile elastic  
fibres w ere c learly  dem onstrable in  the  norm al cartilage of the ear, none w ere 
found in  the in trace llu la r substance, w hich show ed considerable degeneration, 
or in the  new ly form ed cartilage, ind icating  th a t the  la tte r  is m em branous 
cartilage. Only in  thef cen tre  of the la rg e r lam ellae of new ly form ed cartilage 
did the  elastica  begin to s ta in  in  sm all areas. The orig inal cartilage of the  ear 
lobe w as sw ollen at these sites, p ro jections into the surrounding tissue w ere 
formed, and the  cells w ere degenerated . There w ere foci of m ore or less cellu lar 
connective tissue betw een the lam ellae of cartilag inous tissue. The ectasia  of 
veins and m ainly of lym phatic vessels in  the connective tissue w as m arked, 
probably resu lting  from  th e ir blockage by the new ly form ed cartilage. A rela tively  
narrow  layer of cellu lar connective tissue, in  w hich num erous new ly form ed 
cap illaries and p ro life ra ted  h istiocy tes w ere found, w as seen betw een the lam ellae 
of new  cartilage  and epiderm is. The sk in  adnexa w ere found to be m issing at 
these sites in the  subcutaneous tissue. The changes in the  collagenous fibres in 
th is  case w ere even m ore severe than  in the  previous anim als. P articu larly  in  the 
p ro lifera ting  connective tissue of the au tograft fibrinoid substances w ere found 
in  the  collagen fibrils w hich w ere often dissolved. The ground in te rs titia l sub
stance w as increased  at these sites, and mucous substances of the ch arac ter of 
m ucopolysaccharides w ere dem onstrated  in  them. The changes in  the vessels and 
elastica  of the en tire  ear lobe w ere much m ore extensive than  in the preceding 
case. The in tim a of the la rger arte ries  pro lifera ted  into the lum en of the vessels



and  th is p ro lifera tion  w as accom panied by sp litting  of the lam ina elastica  in te rn a  
insofar as it w as no t dissolved.

In the fourth  rabbit (No. 69—190 H) extensive new ly form ed cartilage  
tissue w as seen  in  the  sk in  au tograft. The cartilage  w as of the sam e ch arac ter 
as in the  previous case. Lam ellae w ere found w hich w ere som etim es in  continuity  
w ith the orig inal cartilage  of the  ea r lobe, at o ther tim es they w ere d irectly  
in  the  subcutaneous tissue com pletely deprived of con tac t w ith the  orig inal 
cartilage. In con trast to the  previous cases the  new ly form ed cartilage  w as lo 
cated  in  a th ick  layer of p ro life ra ting  connective tissue w hich in  p laces was 
highly cellular, in  o ther p laces hyalin ised . H air fo llicles w ere no t found in  the  
subcutaneous tissue above the new  cartilage, and  the  epiderm is in  these  p laces 
was atrophic. E ctasia of the  lym phatic vessels, although of lesser degree than  
in  the  preceding  case, w as likew ise found in  the connective tissue betw een the 
lam ellae of cartilage. On the periphery  of the  g ra ft in  the  p ro life ra ting  connective 
tissue an extensive granulom a w as found surrounding  the rem ains of the  suture 
m ateria l and contain ing  g ian t cells of the  sam e kind as seen around foreign 
m atter. The changes in  the  vessels, collagen and elastic  fibres, and in  the ground 
substance of the  connective tissue w ith in  and outside the keloid w ere sim ilar 
to  those of the previous case.

Severe degenerative changes in  the  collagen and elastic  fibres of the  con
nective tissue, often including d isin tegration , w ere seen  in  the ear lobe of au to
im m unized rabbits. S im ilarly, the changes in  the in te rfib rilla ry  ground substance 
of the connective tissue as w ell as the changes in  the  a rte ria l w alls w ere iden tical 
w ith  the findings described in  the  sensitized  anim als. Even though it healed  
per prim am  before autoim m unization, the  au tog raft behaved quite d ifferen tly  
from  the o ther connective tissue of the  body. There w as a m arked  p ro lifera tion  
of the subcutaneous tissue in  the, g raft, being j of k e lo id  ch aracter. W hile 
reg ressive  degenerative changes — hyaline transfo rm ation  w ith  loss of 
cellu lar e lem ents — occurred in  the  o lder p a rts  of the  keloid, the  younger areas 
w ere highly cellular. The fibroblasts show ed m arked  p ro lifera tion  and very often 
they developed into biologically  m ore d iffe ren tia ted  chondrocytes w hich produce 
the in trace llu la r substance of fibrous cartilage. The non-cellu lar com ponents 
of the keloid, the  collagen and elastic  fibres, as w ell as the  in te rfib rilla ry  ground 
substance underw ent the sam e changes as the o ther connective tissues of the 
autoim m unized organism , a t tim es to a m uch g rea te r extent. The hyalin ization  
of the  older p a rts  of the kelo id  is in  our opinion a non-specific change dependent 
on the inadequate  vascular supply in  the  hyperp lastic  tissue, to  w hich the specific 
dam age of the a rte ria l w alls in  autoim m unization also contributes.

3. D I S C U S S I O N

A ccording to the p re sen t s ta te  of re sea rch  on kelo ids we m ay say w ith  certa in ty  
th a t though they  alw ays appear w hen  the connective tissue is traum atica lly  in ju red  
(L argrot e t a l.) ,2 0 ) they  a re  a system ic d isease in  w hich the local facto rs, a lthough  still 
unknow n today, play  th e ir p art. It is in te restin g  in  our p resen t experim ents th a t keloids 
did no t app ea r in any rabb it in the scar on the back, occurring  only in the tran sp lan ta tion  
scar in the ear.
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The s tru c tu ra l changes in  the connective tissue w hich a re  observed in kelo ids place 
th is d isease in  the group  of collagen  diseases, w hose unifying fea tu re  is the system ic 
dam age of the connective tissue, especially  of its  non-cellu lar com ponents. The basis for 
th is  concep t w as g iven by Klinge,16) and  the comm on term  “co llagenosa” , by( 
K lem perer.15) This! group  includes a ll d iseases in  w hich changes i. e. fib rino id  necrosis 
and  degenera tion , a re  found in  the collagen  fibres. On th e  w hole they  a re  d iseases of 
unknow n etiology w hich essen tia lly  d iffer from  each  o th er in th e  clin ical p ictu re .

D uring the la s t 10 years the s tru c tu re  of fibrinoid  substance w as sub ject to carefu l 
study, h istochem ically  and  biochem ically . The problem  w as w h eth er fibrinoid  is 
degenera ted  collagen  of the g round  substance of the connective tissue or w h eth er it is 
deposited  m ate ria l w ith  c h a rac te r of blood fib rin  (GitlinJ.S) New fac ts  have accu 
m ulated  and it  w as discovered th a t the fibrinoid substance is no t a chem ically 
hom ogenous substance  bu t th a t it is com posed of severa l substances w hich a re  deposited, 
in  pa rt, in the vascu la r w all and, in  pa rt, in  the connective tissue and  w hich  d iffer from  
each  o ther in  th e ir  sta in ing  p ro p e rtie s  (de B rux).3) F u rtherm ore , I t  w as found (V asquez 
and  D ixon)26) th a t fibrinoid of the so-called co llagenosa is r ich e r in  gam m a globulin  than 
fibrinoid  of inflam m atory  effusions w hich contains m ore album ins. F u rth e r stud ies con
firm ed (de B rux)3) th a t fibrinoid  is a substance  w hich is deposited  betw een  and on the 
co llagen  fib res bu t w hich can be separa ted  from  the fib res  by the action  of irypsin, 
revealing  collagen fibres. The o rig inal concept of K lem perer w as thereby  considerably 
a lte red .

More recen tly , using fluo rescen t technique, a  num ber of investiga to rs such a s  Craig, 
Gitlin, Coons, K aplan and  o thers6 5) have show n th a t fibrinoid in the so-called  collage- 
nosis is a p rec ip ita te  of a lpha  and gam a globulin  w ith  fibrinogen and th a t it rep re 
sen ts th e  m orphological evidence of a previous an tigen-an tibody  reaction . The w hole 
field  of re sea rch  w as th en  sh ifted  into  im m unology and the so-called collagen d iseases 
in to  the group  of auto im m unization  d iseases. I t ap p ea rs  th a t the production  of keloids 
w ill be based  on an  endogenous im m unological conflict. This concept is also  confirm ed 
by our experim ents w here the kelo ids appeared  in  rab b its  in  sca rs  a lm ost 5 m onths old only 
w hen clinical, sero log ica l and  h is to log ical signs of autoim m unization  d isease w ere evident. 
This idea is supported  by th e  findings of o ther w orkers. W inkler27) p roduced an  
a lle rg ic  response by in tracu tan eo u s  in jections of keloid e luate  in  p a tien ts  w ith  keloid 
d isease. The response  w as no t obtained w hen an  eluate  of hypertroph ic  scar w as used.

The Third Congress of P lastic Surgery  in  Paris in 1955, w hich had as one of its  main 
them es “The B iological and  T herapeutic  Study of Keloids” , had  some in teresting , though 
no t fully  form ulated , fac ts  to rep o rt w hich can  only now be in te rp re ted  im m unologically. 
M orel-Fatio and  Pales22) observed th a t p roduction  of keloids occurred  in  a large 
p recen tage  of N egros su ffering  from  goitre . Today the m ost recen t stud ies by Blizard 
e t a l.2) have show n th a t au to-an tibodies w ere  found ag a in s t thyrog lobulin  n o t only 
in chronic H ashim oto thy ro id itis  but also in ce rta in  cases of m yxoedem a, cretin ism  and 
thyrotoxicosis. H ere th en  is a g en e ra l d iso rder of reac tab ility  and adap ta tion , the re su lt 
of w hich can also  be keloid form ation, ind icating  an  im mune reac tio n  as w ell a s  au to 
aggression  in the thyroid. Ducourtioux also repo rted7) th a t fam iliar kelo ids w ere 
re la ted  to the incidence of go itre  in coun tries w here the la t te r  is endem ic. If keloids are  
reg ard ed  as  an  expression of au to -an tigen  — auto-antibody reaction , it  w ill be necessary  
to a lte r  some of th e  th erapeu tic  m ethods recom m ended by certa in  w orkers, such a s  the 
local in jection  of hyalu ron idase  into th e  keloid. By increasing  perm eability , hyalu ron idase 
can also  increase  the p ene tra tion  of an tibodies in to  the vascu lar w alls and  tissue fluid 
and thereby  ag g rav a te  the  condition of the non-cellu lar com ponents of the connective 
tissue a s  a re su lt of th e  im m une reactions, a s  w as clin ically  confirm ed by K renar.18)
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Inso far a s  th e  use of ACTH and co rtisone th erap y  fo r kelo ids is concerned , the 
rep o rts  of various w o rk ers  d iffer. Some see d is tinc t im provem ent in  th e  disease and 
recom m end th e ir adm in is tra tion , especially  as a p reven tive m easure  in  b u rn s  (L argo t).19) 
A ccording to o th e rs  th e  p roduction  of kelo ids is  unaffec ted  by cortisone. C larkson4) 
observed recu rren ce  of kelo ids a f te r  cortisone. Both w o rk ers  a re  p robably  co rrec t. 
A ccording to th e  la te s t s tud ies by S cheiffarth23) the production  of an tibodies is not 
in fluenced  by ACTH or cortisone. The horm ones ac t on the ce llu la r level of m etabolism  
and  th rough  the pro teo ly tic  p roduc ts  in  th e  connective tissue. They can, how ever, a t  tim es 
cause the d is in teg ra tion  of plasm a cells in  w hich  the an tibodies a re  form ed (O rtega, 
M ellors),223) th u s re leasing  a la rg e  am ount of an tibod ies in to  the  c ircu la tion  and  thereby  
prom oting the fo rm ation  of keloids.

From  a th e rap eu tic  po in t of view it  w ill be necessary  to  re v e r t to  substances w hich 
inh ib it th e  an tigen-an tibody  reac tio n  and  to te s t them  to see w h e th e r or no t they  can, 
especially  in  th e  f irs t stages, a ffec t th e  fo rm ation  of keloids. Just a s  in  o th e r au to 
im m unization d iseases, th e re  a re  also  in  th is  field  a num ber of problem s to  be stud ied
before i t  w ill be possib le to tre a t kelo ids, the Gordian p la s tic  surgeons effectively .

S U M M A R Y

In experim ents on rab b its  the healing  of au to g ra fts  w as investiga ted  in  th e  course 
of autoim m unization  d isease produced  by th e  rep ea ted  in jec tion  of lyophilized  au tologous 
sk in  in F reund’s ad juvant. In  four of 14 rabb its a  kelo id  appeared  in th e  scar a fte r  
au tog rafting . In  a ll fou r cases th e  kelo id  tissue w as dem onstra ted  bo th  clin ically  and 
histo logically .
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P R E L I M I N A R Y  I N F O R M A T I O N  F O R  C O N T R I B U T O R S

O riginal p apers  on all aspec ts of p las tic  surgery  can be accep ted  fo r publication  in 
Acta ch irurg iae p la s ticae  in Russian, English, German and French. Two c learly  legible 
copies of the m anuscrip t a re  requ ired . Each a rtic le  m ust be provided w ith  an adequate  
resum é in a t le a s t th ree  copies. The head ing  should include the nam e of the in s titu tion  
a t w hich the w ork d ea lt w ith  h as  been carried  out, i. e. nam e of in s titu tion , nam e of the 
head  of the in s titu tio n  w ith  fu ll academ ic title , in  the case of a un iversity  c lin ic  the 
nam e and p lace  of the university . R eferences should be lis ted  in  the  in te rn a tio n a lly  
accep ted  m anner. Illu stra tio n s: pho tog raph ic  docum entation  — black  and  w hite, not 
retouched, glossy. D raw ings and g raphs m ust be c lea r and su itab le  for reproduction . 
In th e  case of a ll illu s tra tio n s a vertica l a rran g em en t is w elcom e. Illu stra tio n s m ust be 
c lea rly  m arked, w ith  the  low er edge ind ica ted  on the reverse  side. S im ilarly  the an n o ta 
tion of photographs and  g raphs on the reverse  side m ust include th e ir  num ber and the 
au th o r’s nam e to g e th e r w ith  the title  of the a rtic le . The p ro p e r position  of each illu s tra 
tion  should be c lea rly  ind ica ted  in the m anuscrip t so th a t i t  m ay be co rrectly  p laced  
in th e  text. The ed ito ria l board re lies on au thors to lim it th e ir  a rtic les  to a reasonable  
length.

V O R L A U F I G E  I N F O R M A T I O N E N  F 0  R U N S E R E  M I T A R B E I T E R

Zwecks Publikation  in  der Z eitsch rift A cta ch irurg iae p la s ticae  w erden  O riginal- 
arbeiten , die sam tliche Problem e d e r p las tischen  Chirurgie b e tre ffen  in russischer, engli- 
scher, deu tscher und franzQ sischer Sprache angenom m en und in  den ang efu h rten  Spra- 
chen publiz iert. Die A rbeiten m iissen  in  2, gu t lese rlichen  Exem plaren, an g e fe rtig t sein. 
Jeder A rtikel m uss ein genugend langes Resumé, w en igstens in 3 E xem plaren en thalten . 
In dem  Titel is t d e r A rbeitsplatz, dem  die A rbeit en ts tam m t d. i. d e r L etter des Arbeits- 
p latzes m it vollem  akadem ischen  T itel und sow eit es sich um eine U niversita tsk lin ik  
hande lt ebenfa lls  d eren  Sitz und B ezeichnung anzufiih ren . L ite ra tu rangaben  sind nach  
den in te rn a tio n a len  Gebrduchen anzufiihren. B ildbeilagen: photograph ische  D okum enta- 
tion  schw arz-w eiss, un re touchiert, auf G lanzpapier. Zeichnungen und G raphe sollen  k la r 
und rep roduk tionsfah ig  sein. Bei a lien  B ildbeilagen is t  eine 'vertikále A nordnung er- 
w iinscht. Die Bezeichnung der B ilder m uss deutlich , der U nterrand  auf der R uckseite 
bezeichnet sein. Die Bezeichnung d e r Photographien  und der G raphe m uss auf der Riick- 
se ite  ebenfalls eine O rdnungsnum m er, N am en des A utors und Titel der A rbeit en thalten . 
In d e r H andschrift m uss ann ah ern d  die S telle  bezeichnet sein , w ohin die Abbildung 
logisch gehdrt, um sie im Text rich tig  e inordnen  zu konnen. Die R edaktion erw arte t, 
dass sich die A utoren m it Ihren  B eitragen auf einen  en tsp rechenden  Umfang beschrSnken 
w erden.
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