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A survey o f the recent increase in f requency o f p h o c o m e l i a based on 
the number o f cases obse rved at the Univers i ty Cl in ic and Po lyc l i n i c , Muenter, up to the end o f 1961 , is conta ined in this report . A d v i c e to b e given 
to the parents of afflicted chi ldren is out l ined; and steps necessary for the 
prosthetic care o f these chi ldren in o rde r to prepare them, as far as possible , 
for s c h o o l and a profess ion are also presented. 

In the last two years the number o f chi ldren b o r n with severe congenital 
deformit ies o f the extremities has risen b y leaps and b o u n d s in the Federal 
Repub l i c o f Germany . Al ready , the damage d o n e is so catas t rophic as to 
require a serv ice o f ex t raord inary magni tude . W h i l e the full extent o f the 
damage cannot b e estimated as yet, the known number of afflicted chi ldren 
is a lready so large that one can predict which measures will be necessary and 
in what manner the m a n y parents conce rned should be advised. 

Based on the number o f chi ldren examined at the Or thoped ic Universi ty 
Clinic and Po lyc l i n i c up to the end o f 1961 , this study p rov ides the first 
survey as to the k ind and f requency o f the present extremity deformit ies 
which, in c o m b i n a t i o n with other anomalies , presents a situation far exceed
ing other p rev ious exper ience . T y p e s o f congeni ta l extremity deformit ies 
o n c e rarely seen are n o w very prevalent and constitute a m u c h higher p r o 
por t ion o f the total popula t ion . 

T h e o p i n i o n has been frequently expressed that the anomal ies were 
caused dur ing the first weeks o f p regnancy b y one or m o r e drugs or other 
substances which were put on the market in the Federal Repub l i c in recent 
years and used extensively. This v iew is p r o b a b l y cor rec t , but has not yet 
been p r o v e n in detail. It is not appropr ia te for m e to quest ion the causes 
in this study, since many others are n o w w o r k i n g ferverishly to determine 
the poss ible causes. 

H o w e v e r , it appears certain that our initial p resumpt ion that the anom
alies were caused b y rad ioac t ive fallout f rom a tomic b o m b tests was in
correc t . N o similar accumula t ion o f severe extremity deformit ies have been 
observed in the fallout reg ions o f the rest o f the wor ld . Thus we are 
apparently conf ron ted with some u n k n o w n f a c t o r ( s ) X , Y o r Z as toxic 
a g e n t ( s ) . 

Table One Discussion 
Tab le 1 indicates the extent o f the damage a m o n g the respective patients 

in ou r c l in ics . T h e number o f chi ldren with extremity anomal ies is shown 
in squares per case a c c o r d i n g to year o f birth. A n o m a l i e s o f the extremities 
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TABLE ONE 1 4 8 DEFECT-ANOMALIES OF THE EXTREMITIES 

have been registered, but other o r thoped ic cond i t ions such as c lubfoo t , dysplasy o f the hip joints , a r th rogrypos is mult iplex, vertebra deformi ty , etc., 
are not shown . A triangle represents a pe romel ia : a defect of the extremity 
which resembles an amputat ion, even though bud-like, rudimentary parts 
o f the peripheral l imb segment somet imes exist in great variety. A square 
represents amel ia ; comple te absence o f an extremity at shoulder o r pelvic 
girdle . A c i rc le represents p h o c o m e l i a : seal-hands o r s tump-limbs o f var ious 
lengths with p redominant defects o f the medial l imb part and o f the thumb 
side. A r h o m b u s represents peripheral hypoplas ia of the type invo lv ing split 
hands and split feet. 

Only seven cases o f these types o f extremity deformit ies were seen in 
our c l in ic dur ing the individual birth years o f 1948-58 . Of these, the quasi-
amputations, amelia and peromel ia were predominant . Since 1960 , however , 
a large number o f p h o c o m e l i a extremity stumps, wh ich had appeared only 
ten t imes between 1948-1959 , with six in 1 9 5 8 - 1 9 5 9 a lone , suddenly ap
peared. A m o n g our 148 cases of extremity deformit ies , there were 27 cases 
o f p h o c o m e l i a in 1 9 6 0 and 65 in 1 9 6 1 . 

T h e avalanche o f p h o c o m e l i a s is thus recognizab le at a g lance . The 
c l imax o f 1961 m a y not have been reached at this t ime, s ince m a n y o f the 
babies m a y no t yet have been presented for c l inical consul ta t ion. T h e 
increase between 1960 and 1961 is therefore p r o b a b l y cons iderab ly higher . 
What the bi r th year o f 1 9 6 2 will show cannot b e anticipated. Even if a 
drug is found to b e the cause and el iminated f rom the market, figures similar 
to 1961 are expected . 

The un ique rise o f p h o c o m e l i a indicates that something absolutely new 
has occur red . One cannot assume that perhaps the research and development 



efforts o f our c l in ic in the field o f fabricat ing prostheses was responsible for 
the increased admit tance o f chi ldren with extremity deficiencies s ince other 
c l in ics have shown similar increases. 

One hundred and twenty-five o f our cases are in the Nordrhein-Westfalen region. Ninety similar cases w h o were seen b y Professor Imhaeuser in 
the Department of Or thopedics o f the City Hospi ta l in Dor tmund , and 
numerous children who were presented in Wupper ta l , Dusseldorf , Kneln and 
Bonn , should also be added to the total, and new patients are be ing presented 
dai ly in increasing numbers as a result o f instructions g iven to the State 
Health Departments in the repor t ing o f such cases. 

Cons idera t ion o f the files o f D r . Pfeifer o f the Univers i ty Children 's 
Clinic in Muenster and o f Dr . Herb ig , State Phys ic i an for Disab led f rom 
Westfalen-Lippe, p lus the r eco rds of our o w n c l in ic , indicate there are 
m o r e than 2 0 0 chi ldren with defect anomalies o f the extremities at the present 
t ime. A total o f 1,000 cases in the Nor th German reg ion m a y be a conserva
tive estimate. 

Table Two Discussion 

Tab le 1, as stated earlier, indicates the f requency o f the cases and their 
distr ibution between four kinds o f deformit ies , with a r is ing increase in 
p h o c o m e l i a cases since 1960 . Tab le 2 represents the distr ibution o f extremity 
involvements in the 148 cases. The b lack corner o f the case-square represents 
a mal format ion , and a c c o r d i n g to the di rect ion, shows left or right, upper 
or lower extremity. In this Tab le , the severity o f the mal format ions in 
each o f the four g roups is subd iv ided in o rde r to demonstrate the magni tude 
o f the rehabil i tat ion task in general and fo r the affected individuals . 

A s no ted in Tab le 1, cases o f amelia, peromel ia , and split hands and 
feet have been obse rved in a fairly even p r o p o r t i o n over the years . Thus in 
Tab le 2 , our attention is focussed on the fo rms o f p h o c o m e l i a which have 
recently appeared in such large numbers . 

T h e mos t frequent cases are those with seal hands in which a m o r e 
or less comple te e l b o w j o i n t is inserted in the intercalary p iece . Occur r ing 

TABLE TWO 148 DEFECT-ANDMALIES OF THE EXTREMIT IES 



almost as frequently are those cases with seal hands and short intercalary 
p ieces , f o l l o w e d b y the seal hand and l o n g intercalary p i ece g r o u p , bo th of 
these be ing wi thout an e l b o w jo in t . A l l three o f these p redominan t subdivi
sions are dis t inguished b y the absence o f the thumb and in longer extremities 
b y m o r e o r less large radius defect . T h e y consistent ly lead to s o m e cases 
o f c lub hands wi thout thumb with or wi thout partial radius defect , and club 
feet with fibula defect, part ly also with t ibia defect . 

Therefore , we have intentionally inc luded as a g r o u p o f the phocome l i a 
deformit ies those cases with loss of thumb and a radius o r fibula defect, 
wh ich is usually cons ide red a special g r o u p of anomal ies . T h e symmetr ic 
bilateral occu r rence o f these cond i t ions in the upper extremities o f the 
recent bir th g roups indicates clearly that this de formi ty pattern should also 
be evaluated as a r educed f o r m o f p h o c o m e l i a . 

Cases o f seal hands with comple te absence o f an intercalary p iece 
occur red less frequently than those invo lv ing an intercalary segment. H o w 
ever, this g r o u p o f twelve patients inc luded four with quadrilateral defects. 

T h e number of cases character ized b y a b u d extremity, o r individual 
finger buds at the shoulder girdle , we re least frequent of all and verge on 
the amelia classif ication. 

There is n o clear dist inction between the peromel ia and the p h o c o m e l i a 
g roups . In our classifications we had to determine whether a l imb defect 
m o r e greatly affected the midd le part o f the l imb o r whether the distal part 
o f the l imb was so severely underdeve loped that an amputation-like cond i t ion 
obta ined. In our classification, therefore, w e k n o w i n g l y p laced the amelia 
between the peromel ia and the p h o c o m e l i a because there are consistent 
transitions to either side. 

It w o u l d b e difficult to specify the multi tude o f variat ions, especially 
since the transitory fo rms are less c o m m o n than the typical p h o c o m e l i a cases. 
Fur thermore , a study o f the data reveals that the upper extremit ies are 
afflicted m o r e frequently than the lower , and that only two cases o f p h o c o 
melia o f bo th legs a lone ( c lub feet with short intercalary p i e c e s ) , were 
found in our series. A m o n g the total number o f 102 cases o f p h o c o m e l i a , 
there were just seven cases in which one or both legs a lone were involved. 
T h e arms were de fo rmed in 95 cases—only three times unilaterally. 

A m o n g the 9 2 a rm p h o c o m e l i a cases, the left side was shorter and 
afflicted m o r e severely than the right s ide o n six occas ions . T h e r ight s ide 
was m o r e de fo rmed than the left in only two cases. It has been k n o w n for 
a l ong t ime that there is a p reponderance o f left side deformit ies a m o n g 
the amputation-like b e l o w - e l b o w peromel ia cases. Our data reveal thirteen 
left side pe romel i a cases, c o m p a r e d with nine right side casees. 

A pathetic sight is presented b y nine chi ldren with p h o c o m e l i a o f all 
four extremities, five with short deformit ies , four with longer o n e s ; and five 
others with triple deformit ies ( o n l y one l eg not aff l ic ted) . 

Comparison With U.S. Cases 

The impact o f the current crisis in Wes t Ge rmany is mos t strikingly 
illustrated b y a compar i son of the 148 classified cases o f defect ive extremi
ties at ou r c l in ic in Muenster with the distr ibution o f extremity in 273 
chi ldren c o m p i l e d at the M i c h i g a n Cr ippled Children C o m m i s s i o n ' s Cl inic 

T h e fact that the types o f deformit ies , despite a difference in classifi
cat ions , were d iv ided and sub-div ided into the same g roups a c c o r d i n g to 
photographs , as our o w n cases, greatly a ided the c o m p a r i s o n . A l t h o u g h 
the A m e r i c a n series was on ly twice as large as the Muenster sample, their 
data shows approximate ly five t imes as m a n y peromel ia and amelia cases 



as o u r s ; o n the other hand, the ratio o f p h o c o m e l i a cases in the t w o samples 
is approximate ly 1:1 despite the difference in total numbers , with the Muen
ster upper extremity sub-group outnumbering their Amer i can counterparts 
b y approximate ly 3 : 1 . 

The differences in the t w o samples are even m o r e clearly illustrated b y a 
c o m p a r i s o n of the percentage of total cases falling in the ma jo r ca tegor ies 
of defects. T h e pertinent figures a r e : 

Muenster U S A 
Peromel ia -Amel ia 2 5 % 7 0 % 
P h o c o m e l i a 

U p p e r Extremity 6 2 % 1 1 % 
L o w e r Extremity 1 3 % 1 9 % 

(Frantz, Charles H. , M . D . , and O 'Rahi l ly , R o n a n , M . D . , "Congeni ta l 
Sketetal L i m b Def ic ienc ies" , The Journal of Bone and Joint Surgery, 4 3 - A , 
8, D e c e m b e r 1961 . ) 

T h e increased f requency o f upper extremity symmetr ica l (bi la teral) 
p h o c o m e l i a cases is perhaps best indicated b y the f o l l o w i n g : the relation of 
the bilateral to the unilateral cases in our p h o c o m e l i a g r o u p is in the 
p ropo r t i on o f approx imate ly 5 : 1 , c o m p a r e d to the Uni ted States ratio o f 1:3. 

Besides the extremity deformit ies , the present s y n d r o m e frequently shows 
haemang ioma , especially o n the forehead and upper l ip , saddle-nose, de fo rmi 
ties o f the external, perhaps also of the inner ear, s tomach—intest inal atresia 
and heart deformit ies . In the event that the latter two are severe, the 
chi ldren d ie early o r cannot l ive at all. On ly an accurate study o f the 
still-born and o f abor t ions w o u l d reveal the total e m b r y o p a t h y caused b y 
one o r m o r e t o x i c factors . 

Other deformit ies o f the skin, the ear and the internal o rgans have not 
yet been surveyed. H o w e v e r , a careful pedia t r ic and o to log ica l examinat ion 
is indicated even if the superficial symptoms d o not imp ly c i rcu la tory and 
nutri t ional d isorders . 

In the last two birth years, hydrocepha lus was noted o n c e in a chi ld 
w i t h extremity deformit ies . A marked mental defect was also noted o n c e 
dur ing this pe r iod . H o w e v e r , m o s t ch i ldren have alert, pret ty and kind 
express ions . Ear deformit ies and h a e m a n g i o m a are, o f course , disfiguring, 
but intel l igence does not appear to b e affected. A three-year-old gir l with 
a four- fo ld deformi ty (bilateral upper extremity amelia , p h o c o m e l i a with a 
l o n g intercalary p i ece at the right leg and per ipheral p h o c o m e l i a o f the 
left l e g ) is advanced for her age in intel l igence and deve lopment and is 
the special favori te o f the ward. 

Inquir ies to col leagues in the countr ies b o r d e r i n g Germany—e.g . , Den
mark, England , Hol land , Be lg ium, France , Switzerland, Austral ia and in 
the Sovie t o c c u p i e d areas o f Germany , revealed that n o special increase 
in f requency of p h o c o m e l i a cases has been observed . Several cases in the 
vicini ty o f Basel and in East Berlin, however , indicate a spread ing o f the 
tox ic agent across the bo rde r . V e r y recently w e learned o f an accumula t ion 
of embryopa th i c cases in England and Austral ia , f rom areas into w h i c h one 
o f the drugs in quest ion has been expor ted in sizable quantit ies until 
recently. 

Immediate Action Required 

This catastrophe in the Federal R e p u b l i c requires that immediate steps 
be taken to l imit the damage o r to el iminate it. T h e popula t ion , the physi
cians, and the authorities should act immedia te ly , without red tape. 

1. Husbands and wives , in the event that a p regnancy is poss ib le o r 
p robab l e , should avo id all drugs and poss ib ly toxic new preparat ions which 



have been on the market for on ly the last three years. Preferably , they 
should use o ld , p roven drugs, detergents, etc., until the tox ic agent has been 
correct ly identified. 

2 . Phys ic ians should prescr ibe preparat ions p laced o n the market within 
the last three years for on ly as long a pe r i od as is necessary and with utmost 
re luctance until fac tor X , Y o r Z has been established as the certain cause 
o f the anomaly-rate. Informat ion about possible damage before and dur ing 
early pregnancy is urgently required for patients in the chi ld-bear ing age . 
Even if the p robab le cause o f the catastrophe should be limited eventually 
to one toxic factor, the publ ic should be made aware of the danger of the 
thought less misuse of drugs. 

3. P r e g n a n c y tests with h o r m o n e tablets should b e halted until the 
harmlessness o f the tests a lone or in combina t ion with other med ica t ion has 
been p r o v e d . T h e A Z R at present yields sufficient and harmless possibil i t ies 
fo r p r o o f o f p regnancy . 

4 . A l l k n o w n poss ible causes o f damage before and dur ing p regnancy 
should be avo ided , such as X - r a y examinat ions , treatment with radio-act ive 
preparat ions , o r with the proto-plasma p o i s o n s f rom the g r o u p o f the 
zytostatica. If X- ray o r radio-act ive treatments are essential for a w o m a n ' s 
health, she should avo id p regnancy fo r an adequate pe r i od of t ime. H o r m o n e 
treatments and agents p r o m o t i n g menses in treatment o f an undefined 
amenorrhea should involve on ly drugs wh ich have p roven to be safe fo r 
many years. 

5. Phys ic ians and authorities should coopera te c losely in o rde r to 
d i scover the causal factors as rapid ly as poss ib le . Labora tor ies o f the chem
ical industry and universit ies are already coope ra t ing v igo rous ly on this 
p r o b l e m . 

Phys ic ians and authorit ies should repor t all cases of abor t ions and 
stillborn babies , as well as normal bir ths with co r r e spond ing anomalies , It 
is m y o p i n i o n that when a crit ical situation exists, such as the present one , 
there is an ob l iga t ion to repor t wi thout cons idera t ion o f the fundamental 
law, since c o m m o n welfare requires it fo r pro tec t ion o f future generat ions. 

W e are conf ron ted with a new and terrible situation in wh ich physic ians 
and the chemica l industry are c o n c e r n e d about their l iabil i ty. Th i s c o n c e r n 
is unjustified until a substance in con t inuous use is p roven harmful or if 
it is found that a substance has been marketed without t ho rough p r io r 
research regard ing toxic i ty . Neither c o n d i t i o n has been demonstrated to date. 

The five suggest ions listed a b o v e are des igned to l imit the damage , but 
emergency measures are also necessary to ease the distress o f patients and 
parents. T h e number o f chi ldren with severe extremity deformit ies , espe
cial ly o f the arms, is so great that insufficient institutions are avai lable to 
train the chi ldren to attain their full possibi l i t ies as valuable member s o f 
the c o m m u n i t y . 

Chi ldren up to the age o f six and seven years, with normal intelligence 
and character , should b e prepared for general or special schools . The devel
opment o f their mental abilities is o f great impor tance , since they will be 
unable to p e r f o r m many manual activities dur ing their life spans. M a n y of 
them will on ly b e c o m e independent of ca re at great cos t . 

Parental Consultation 

The immedia te steps for rel ieving the p sych i c and physica l distress of 
the parents and chi ldren conce rned are as f o l l o w s : 

6. T h e parents should b e reasonably and carefully in fo rmed about the 
future situation o f their ch i ld . T h e y should b e advised o f the p rope r ro le 



they must play in the care o f the chi ld . T h e first thoughtless, i l l-advised 
statement to parents or nurs ing personnel in the presence o f the parents 
somet imes dec ides whether the chi ld receives the essential "nest -warmth" o f 
an unders tanding h o m e , o r whether he will b e c o m e an outcast left to the 
care o f the c o m m u n i t y . 

T h e parental consul tat ion should include the f o l l o w i n g : 

a. T h e parents are not to b e b l a m e d ; no r should they exper ience guilt 
fee l ings ; o r feel that they have been subjected to a " G o d l y punishment fo r 
sins commi t t ed . " The p o i s o n i n g o f the p regnancy was an outside event 
unforeseeable up to n o w . 

b . A s far as we k n o w at this t ime, these chi ldren are amiable individuals 
un impai red f rom the standpoints o f character and mental abil i ty. Character 
and spirit will determine their fate m u c h m o r e than the defect o f their ex
tremities and internal organs ( insofar as the defect will not shorten their 
life e x p e c t a n c y ) . 

c. Character , spirit and personal i ty have enabled peop le without arms 
to b e c o m e painters of artistic accompl i shment and were vital factors in 
helping hand icapped peop le in other profess ions to lead full, useful l ives. 

d. In the age o f automatizat ion technical aids o f all k inds are n o w avail
able or can be manufactured in order to secure a full life for these chi ldren, 
a c c o r d i n g to their abilities. 

e. If the p h o c o m e l o u s arms in bilateral cases have the length to touch 
each other at the ends, grasping funct ions will p r o b a b l y exist to make 
eating, wr i t ing and a large part of b o d y care poss ib le without technical help. 

f. In extremely short bilateral a rm stumps the feet will b e able to take 
over the funct ion o f the hands in m a n y cases, even if they are m a l f o r m e d but 
have sufficient leg length. 

g. In the initial stages the chi ldren should b e ca red fo r , reared and 
handled in the same manner as all other bab ies and small chi ldren. The i r 
extremity stumps should be activated in order to attain efficient development 
fo r future funct ions. The i r shape is not o f consequence . 

h. Splints and bandages have n o posi t ive influence on g rowth but 
rather hinder activity and functional development . 

i. These chi ldren g r o w up a c c o r d i n g to their mental abil i ty in the same 
rhythm as normal chi ldren. T h e y " t o u c h " their w o r l d in the second half 
o f the first year in life as d o other chi ldren. In the second w a r o f life they 
"under s t and" and from the third to the fourth years they really learn to 
" c o m p r e h e n d . " It is absurd to p r o v i d e aids or instructions to children 
afflicted with phocomel i a before they have reached the p rope r age to 
understand and menially digest the training measures. All training p r o 
cedures should be in accordance with the chi ld ' s age and should be adjusted 
to his degree o f maturity. 

j . Operat ive treatments should b e pos tponed until the chi ld has reached 
p rope r maturity. A n extremity s tump should never b e amputated until it is 
absolutely certain that it is and will remain obstruct ive. It is poss ib le that 
within a few years a slightly m o v a b l e fingerbud at the shoulder can con t ro l 
a prosthesis wh ich is operated b y s o m e external energy-source . 

7. Shortly after birth, the chi ldren should be admitted to a special , 
p roper ly equipped o r thoped ic c l i n i c , erected as a center for the reg ion , 
where medical consul tat ions will take p lace . T h e general situation and future 
possibil i t ies should be discussed with the parents pr ior to the child 's admis
sion to a ne ighbor ing chi ldren ' s c l in ic . A comple te examina t ion and a 



t ho rough anamnest ic research o f the poss ib le cause should be conduc ted at 
the c l in ic . It is also helpful when the parents can b e shown another patient 
as an example o f the deve lopment w h i c h can be expected o f their ch i ld . 

Treatment 

Central izat ion o f treatment centers in to a f e w areas o f the Federal 
Repub l i c is desirable . T h e inqui ry per ta in ing to a ch i ld ' s his tory should be 
l imited to a few interrogators if dependable in format ion about the poss ib le 
causes o f the mal fo rmat ion is l o be secured. A large number o f cases w o u l d 
be necessary for statistical s ignif icance. If useful results are to b e obtained 
a ve ry exper ienced staff is required to formulate remedial plans, exploi t 
educational possibi l i t ies and arrange for the applicat ion of prosthetic and 
technical a ids for phocomel i a cases. Close contact between the attending and 
consul t ing phys ic ians in the Federal Repub l i c is essential in order to establish 
an effective defense against this catastrophe. 

T h e chi ldren should b e sent to kindergarten at an early age so that 
they wil l learn to m o v e a round and adjust to soc ie ty . A t the same t ime 
society should learn to associate with them and to respect them. 

A construct ive p r o g r a m fo r chi ldren with amputat ions and peromel ia 
has been conduc ted and p romoted in the United States for many years with 
large funds. W e in the Federal Republ ic are just beg inn ing to fill the gap 
which exists in the fabr ica t ion of prostheses for ch i ldren . A lmos t all chil
dren's prostheses here are fabricated with adult c o m p o n e n t s which are either 
too large or t o o heavy. Individual parts must o f necessity b e reduced or 
constructed a c c o r d i n g to the special requirements of chi ldren . L e g prostheses 
for children are relatively easy to fabricate. Art if icial arms with grasping 
h o o k s and jo in t s were p resc r ibed in p rev ious years on ly in puber ty o r to 
unilateral amputees w h o had b e c o m e accus tomed to their one-armed status 
and were rarely able to learn anew. 

T h e exper iences of the Amer i cans has demonstrated that chi ldren should 
be p r o v i d e d with prostheses which can assist them to pe r fo rm functions in 
acco rdance with their age g r o u p and degree o f maturi ty. Chi ldren between 
one and one-and-a-half years o f age with unilateral be low-e lbow pe romel i a 
are p r o v i d e d with s imple aids so that they can c rawl with arms o f equal 
length. W h e n the chi ld wants t o grasp at the age o f three, he receives simple 
grasp instruments wh ich h e operates with the muscles o f the shoulder girdle . 
M o r e compl ica ted prostheses are p rov ided dur ing the later stages which 
help to set h igher standards fo r the chi ld . 

F r o m a pract ical standpoint, this relatively s imple p r o g r a m f o r uni
lateral and even fo r bilateral pe romel ia cases cannot b e appl ied to the 
great number o f newly-born chi ldren with bilateral severe p h o c o m e l i a in the 
Federal Repub l i c . 

T h e 148 cases in ou r c l inic presented in T a b l e 2 are so severely damaged 
that 40 ( a lmos t 30%) have bilateral arm deformit ies f rom amelia to seal 
hands with short intercalary pieces which do not permit c o m b i n e d grasp-
function with both extremity buds. This fact indicates that without aid they 
must depend on their feel, which are de fo rmed in the same way in five cases. 

These extremity buds, which are often grotesque, d o not fit into any 
convent iona l prosthesis. M a n y cou ld be utilized to cont ro l and make use 
o f prostheses with grasp instruments b y mot ion and sensation. Extended 
research and development studies are necessary, however , to construct these 
instruments and make them safe for use. 

In many cases it is also an extensive task to gu ide the chi ldren to learn 
substitute pe r fo rmances with mouth o r feet or trunk and shoulder mot ions . 



T h i s p r o b l e m was prev ious ly handled only in specif ic cases in the large 
German institutions fo r the educa t ion o f the disabled but w e n o w must 
cons ider the p rob lems o f several hundred a rm amputees w h o should not b e 
a l lowed to waste away as nursing cases. 

Conclusions 

Let us suppose that all o f the chi ldren with p h o c o m e l i a with a l ong 
intercalary p iece o r with lesser degrees o f bilateral arm deformit ies will 
be able to attend regular school but that 1 0 of the 148 cases with severe 
bilateral a rm deformit ies in our small statistical survey will require ca re 
in institutional and special schools . T h i s means that two o r three g roups o f 
chi ldren will be ready to enter special s c h o o l s in live or six years. T h e 
number o f chi ldren is so great that our large institutions for the disabled 
are already making the necessary preparat ions. 

M a n y of these chi ldren will require var ious k inds o f technical a ids 
dur ing the c o m i n g years : a rm prostheses which will b e opera ted b y their 
own physical strength or by external power f rom other energy resources, a ids 
for eating, wri t ing and b o d y care , t oys for exercises , leg prostheses and 
walking apparatus, self-propelled wheel chairs which will he developed for 
chi ldren with severe quadrilateral extremity deformit ies . These are tasks 
which the German or thoped ic mechanics trade cannot handle proper ly as a 
sideline. T h e p r o b l e m s can on ly b e mastered by a large-scale research and 
deve lopment p r o g r a m with training workshops . 

A system o f artificial arms has been deve loped and improved for a 
number o f years at the Or thoped ic Universi ty Cl inic Schl ierbach near Heidel
be rg . These arms are operated b y compressed gas as an energy source—the 
Heide lberg pneumatic prosthesis. O u r research w o r k s h o p and s c h o o l f o r 
the disabled has tried over a pe r i od o f many years to fabricate artificial 
a rms which would b e useful for chi ldren . It is desirable that both c l in ics 
con t inue their c lose coope ra t ion in a sustained effort to so lve these acute 
p r o b l e m s . 

In the major i ty o f cases, chi ldren with p h o c o m e l i a are given initial 
t raining in the use o f their l i m b stumps. A n attempt is then m a d e to p r o m o t e 
funct ion with assistive apparatus. Later, a final apparatus or prosthesis 
wh ich is individual ly pract ical can b e fabricated. 

Chi ldren g r o w up and require revisions in their prosthetic devices from 
time to t ime. It may be assumed that the second and later p rov i s ions can 
b e handled by local o r thoped ic mechan ics . T h e developers o f special c o m p o 
nents and those who train o r thoped ic mechanics should work together c losely 
in the construct ion o f these aids. 

A s chi ldren mature, their requirements regarding technical a ids fo r 
daily life and professional needs b e c o m e more demanding . For many years 
to c o m e , intensive work will be required from all profess ional g roups con
cerned with the rehabilitation of disabled y o u n g peop le and, at the same 
time, institutions arc greatly needed to assist the children to b e c o m e accepted 
and p roduc t ive members o f socie ty . 


