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Successful Application of Ultrasonic Therapy
(Die praktische Bewahrung der Ultraschalltherapie)

By Dr med. K. STUHFLAUTH

Ultrasonic  th erap y  developed from  an idea o f  the  physi
cist Pohlman  in 1939 to  u tilize m echanical v ib rations 

o f high frequency fo r the  trea tm en t o f  rheum atic  diseases.
A fte r th e  w ar an  ap p ara tu s  fo r applying this type o f 

th erap y  was developed, an d  its use spread  w ithin a few 
years from  G erm any, via Sw itzerland, Ita ly , F ran ce  and 
Spain  to  a lm ost all the  countries o f the  w orld . D uring  th is 
tim e con trad ic to ry  op in ions were expressed by the  G erm an 
m edical public  concern ing  u ltrason ic  therap y . A fter th e  
first en thusiasm  subsided, a  tim e follow ed in  which this 
m ethod  was lo o k ed  upo n  sceptically and  often  even m et 
w ith a negative a ttitu d e  w hich in m any cases was u n 
founded . T he ap p raisa l o f u ltrason ic  th erap y  by the 
m edical w orld follow ed thus exactly th e  sam e p a tte rn  as 
th a t o f  X -ray therapy . A fter X -ray th erap y  had  been 
enthusiastically  received it w as a lm ost declared  illegal 
du ring  th e  1920’s on  accoun t o f  th e  dangers involved.

As a  resu lt o f  th e  negative a ttitu d e  tow ards u ltrason ic  
th erap y  th e  G erm an  H ealth  Insu rance  C om panies refused 
to  re fu n d  paym ents fo r it. T his decision was am ended 
only in  A pril 1954 w hen u p o n  th e  suggestion o f Professor 
von Braunbehrens the  p revious decision was reversed 
because a num ber o f E uropean  countries h ad  in troduced  
u ltraso n ic  therapy  and  acknow ledged it as acceptable  fo r 
In su ran ce  C om panies.

T he exaggerated  fears o f the  so-called u ltra so n ic  therapy  
— which by the  way, u n til today  did no t cause one single 
dea th — was the  resu lt o f  observations o f undesirab le  effects 
in  an im al experim ents, in trea tm en t o f p a tien ts with an 
overdosage and  in  cases w here such trea tm en t was c o n tra 
indicated .

R esu lts from  research w ith u ltrason ic  v ib rations using 
iso lated  tissues o r living anim als can n o t as such be applied 
to  th e  hum an. They will only p ro v id e  an  in teresting  
insight in to  th e  action  o f this therapy . T h e  ped ia tric ian  
Adam  fo r instance rep o rts  1500 single app lications o f  
u ltrason ics in children  w ithout any case o f  the  bone 
dam age being observed even though  Buchtala, Barth  and 
Btilow  clearly describe bone dam age and  in terference of 
grow th w hen trea tin g  young dogs. In  all an im als dosages 
were used w hich by fa r surpassed  the  th erapeu tic  safe 
m argin , and  w hich usually , w ere app lied  w ith  th e  s ta tionary  
m ethod  o f app lication . T he follow ing tests show  how  im 
p o r ta n t it is to  consider th e  type of app lication  fo r accurate  
evaluation  o f  th e  resu lts : M aibauer  repo rts app lication  o f 
u ltrason ic  therapy  on guinea-pigs using th e  m assaging 
m ethod  w ith dosages used in trea tm en t o f h u m an  beings. 
In  no t even one single case did he observe skin dam age. 
Baumann  an d  Presch using th e  sam e dosage, how ever, w ith 
the  sta tio n ary  m ethod, observed edem a, blisters and  finally 
even tissue destruction . Klinkm iiller observed th e  effect of 
u ltrason ic  th erap y  on a leg which was scheduled fo r am p u 
ta tio n . D efinite tissue dam age was only found  in  those  
spots which were exposed fo r 2 0  m inutes to  s ta tio n ary  sonic 
v ib rations.

T h e  em pirically  de term ined  dosages now  used  are  fa r 
below  those  used from  1947 to  1949. H intzelm ann  fo r 
instance lists in his dosage tab le  rad ia tin g  in tensities from  
0,2 to  a m axim um  o f 3 w a tt-c m 2. A n increase  o f th is 
dosage fo r th e  pu rp o se  o f o b tain ing  a  b e tte r therapeu tica l 
effect o ften  resu lts in untow ard-effects, such as p a ins and  
spasm .

I m entioned  already in 1950 th a t irrad ia tio n  w ith the 
previously used high dosages caused an  im balance o f  the 
au tonom ic  nervous system  in  very sensitive persons and 
th a t c ircu la to ry  d istu rbances such as ang ina pectoris 
a ttack s, dizzy spells caused by d ro p  o f b lood  p ressu re  etc., 
m ay occur.

T he findings were confirm ed repeated ly  by Pezold, Bunse 
and  co-w orkers, as well as Leicht and  co-w orkers. I t  is 
fu rth erm o re  o f in te res t th a t such sym ptom s, as rep o rted  by 
o th er a u th o rs , can  also be observed afte r X -ray therapy , 
w hen larger vegetative nerve cords o r  ganglia are  d irec tly ' 
affected by th e  rad ia tin g  energy (A rku ssy , Giinsel and  
Stefanow ). W ith  the  low u ltraso u n d  dosages now  used, 
one does no t have to  refra in  from  trea tin g  o ld er or 
c ircu la to ry-lab ile  persons with u ltra so n ic  therapy . W e can 
rep o rt from  experiences gathered  a t o u r clinic th a t  with 
a  m axim um  rad ia tio n  in tensity  o f  2 W a tt-c m 2 an d  an  
average rad ia tio n  in tensity  o f 0 ,3—0,5 W att-c m 2 such 
sym ptom s no longer occur. A d irec t sonic trea tm en t 
how ever, o f  th e  p reco rd ia l a rea  a n d  th e  cervical ganglia 
should  b e  avoided w hen trea tin g  persons w ith a  h isto ry  of 
h eart discease.

I t  is im p o rtan t to  use th is  newly developed therapy  
d iscrim inately  a n d  to  apply  only in cases w here it is indi
cated . M any  erro rs  have been m ade in th is respect, partly  
due to  exaggerated  claim s, p a rtly  due to  unjustified  con
clusions from  an im al experim entation . A n o th er e rro r was 
m ade by theoretically  com paring  this form  o f therapy  
w ith o th e r  m ethods o f physical therapy .

A good  exam ple o f  th is is th e  question  o f  sonic trea tm en t 
o f tu m ors. F ro m  b iological experim ents we can sta te , th a t 
sim ilar results were o b ta ined  w ith X -ray and  u ltrasound , 
while th e  effectiveness differed greatly . A ccord ing  to 
in fo rm atio n  o b ta ined  from  Wallace, Bushnell and  N ew 
comer th e  effectiveness o f  u ltrason ic  waves m ay be r ig h t
fully com pared  w ith th a t o f electrom agnetic  o r corpuscu lar 
ionizing  rays. T he sam e dam age curve was p lo tted  with 
u ltrason ic  an d  X -ray trea tm en t o f  d ro so p h ila  melano-( 
gaster. Newcom er and  Wallace observed m u ta tio n  p ro 
cesses w hen trea tin g  corn , while Asche  c learly  discovered 
“ C olchicin effects”  on  p lan t cells when in  th e  process o f 
cell division, and  Woeber found  w ith th e  W alk er- 
C arcinom a caryorhexis and carolysis which destroy the 
tum or tissue. However, the fact th a t in spite o f all th is know
ledge tum ors have never been treated successfully in hum an 
beings is due to  th e  to o  low  u ltraso u n d  in tensities used 
w hich also  m ay lead  to  an  opposite-effect. W e fo und  it to. 
be true  th a t to o  low  in tensities —  n o t only o f  u ltrasound  
bu t also o f ionizing rays — can  ra th e r lead  to  an increased 
grow th in  p a tien ts w ith tum ors in areas w hich were no t 
read ily  accessible to  a  sound  beam  o f sufficient strong 
in tensity . We therefo re  suggest to  re fra in  from  sound 
trea tm en t o f  tum ors, since rap id  grow th  o f  m etastases was 
observed a fte r so und  trea tm en t. U nless such trea tm en t 
could  be com bined  w ith sim ultaneous X -ray  therapy, 
w hich— according to  tests by W oeber—results in  sensi
tizing  o f th e  cells to w ard  X -rays.

U n p e rtu b ed  by the  heated  discussion p ro  and  co n tra  
th e  effect o f  u ltrason ic  therapy , we find th a t m any clinics 
and  a lm ost a ll institu tes o f  physical therapy  have included 
u ltrason ic  therapy  in to  their arm am en tarium  of m edical 
trea tm en t, as well as sh o rt wave therapy , X -ray, u ltrav io le t
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light trea tm en ts , etc. C linical experience now  perm its 
fairly exact ind ica tions o f  ultrason ic  therapy  fo r successful 
treatm ent o f various diseases. S tatistical d a ta  were com 
oiled during  the  last year by th e  “ Scientific A ssociation 
for Ultrasonic R esearch . ” 285 p ractitio n ers and  specialists 
and also 27 clinics pa rtic ip a ted  in  th is survey, and  o f  the
1 2 0 ,0 0 0  individually  treated, cases a to ta l o f  103,000 were 
evaluated ( W u lff). T he follow ing ind ications a re  listed 
acco rd in g  to  the  effectiveness o f  u ltrason ic  th erap y : 
Statistics o f  recovery o f  the group including more than 100 
cases treated, (T o ta l nu m b er o f cases trea ted  103,360) 
arranged according to tresult obtained in

Recovery groups 

Lum bago
M yalgia
C o n tu s io n s 
D is to r tio n s
In flam m ato ry  sk in  lesions 
S ciatica 
[P e riarth ritis  
H e rp e s  z o s te r  
T en o sy n o v itis  .
C h ilb la in s 
S to m ach  U lcers 
A rth ritis
R aynaud’s D isease , 
Epicondylitis 
Sudeck’s A trophy  
Plexus N euralg ia  
Buerger’s D isease 
A rthrosis def,
B rach ia lg ia  n o c t,
Stum p N eurom a 
Spondylarthrosis 
Ulcus cruris 
W arts 
P rostatitis 
Scleroderm ia 
M arie-S trum pell D isease 
C holecystopathy 
A sthm a

I =  very good success
I I  =  good success.

III  =  no  o r  rare ly  success.
IV =  d e terio ra tion .

rain indications for Ultrasonnic Therapy.
A rthrosis and spondylarth rosis w ith rheum atic  and  neu

ralgic m anifestations such as sciatica, lum bago, m uscular 
rheum atism , p e ria rth ritis  hum eroscapularis, p lexus neu 
ralgia, m yalgia etc ., are  the  m ain ind ications fo r u ltrason ic  
therapy. O f 103,000 cases trea ted  and  evaluated , 55%  
showed very good results and 38%  good results. T he 
physicians rep o rted  th e  application  o f  u ltrasound  the 
m ethod o f  choice in these cases. O n the  o th e r hand we 
find th a t acu te  inflam m atory  a rth ritis  an d  advanced cases 
o f Bechterew  disease react less favourably  to  u ltrasound  
treatm ent. Excellent results a re  fo r instance reported  by 
Reichel in trea tin g  contusions and  sprains, d islocations 
etc. (60%  very good resu lts; 30%  good  results). Frey, o f 
Bern, Sw itzerland, successfully trea ted  th e  Swiss O lym pic 
team  during  th e  Olympic games in H elsinki w ith u ltra 
sound. E dem a and  o th er swellings resu lting  from  sprains 
and fractures (Zauner) d isappear m uch faster w ith u ltra 
sonic trea tm en t. In flam m atory  skin conditions, such as 
furuncles, o r g landu lar abscesses can be  trea ted  success
fully. T he reso rp tio n  o f  inflam m atory in d u rations, fo r 
instance a fte r to o th  extractions, is g reatly  accelerated. 
A ccording to  o u r ow n experiences and to  rep o rts  given by 
others, rad icu lar u ltrasound  trea tm en t is very effective, 
especially in  cases o f  severe p a in  in herpes zoster, even 
when o th er therapeu tic  m ethods have failed. U ltrasound

I II II I IV

74 25 1 _
72 26 2 --
62.5 35.5 1 1
58.5 34.5 7 _
57.5 41 1.5 --
55.5 42 2.5 .-
41.5 48 10.5 -
39 ' 44 14.5 2.5
36.5 58 5.5 —
34 61 5 —
32.5 44.5 23 —
32.5 56 9.5 2
30.5 31.5 38 —
30 36.5 33.5 —
28.5 53.5 18 —
28 54.5 16.5 1
23.5 36 36 4.5
27 61 1 2 —
21 50.5 28.5 —
21 53.5 25.5 —
2 0 58.5 21.5 —
18.5 52 18.5 1
18 2 2 60 —
16 53 31 —
14.5 31 54.5 —
14.5 62.5 23 —
13 70.5 16.5 —
11.5 51.5 35 2

here  m ay be considered the  m ethod  o f choice. S im ilar 
good results were rep o rted  by clinics and p rac titio n ers  in 
causalg ias (Chateau), coccygodynia (Forestier), p o s t
op erativ e  neuritis and neuralg ia  o f  the jaw  (Herrmann). 
Behrend  o f  N ew  Y ork em phasizes d im inu tion  o f rigo r, 
spasm  and  p a in  in hem iplegia, P a rk in so n ’s disease and 
m ultip le  sclerosis after rad icu lar sound  trea tm en t, Less 
good results in sp ite ,o f in itially  enthusiastic  rep o rts  can  be 
ob ta ined  in Sudeck’s a trophy , u lcus cruris, b ronch ia l 
asthm a and  scleroderm ia. These good  results rep o rted  from  
G erm any, Sw itzerland and  Ita ly  a re  now confirm ed by 
large ststistics o rig inating  in U .S .A ., where Aides a lone 
trea ted  m ore th an  170 cases o f  subdelto id  bursitis and 
Behrend  rep o rted  a  to ta l o f  m ore th a n  10,000 treatm ents . 
M ost o f  th e  indications fo r u ltra so n ic  therapy  m entioned 
above are  also  valid fo r th e  use o f  o th er o rth o d o x  m odal
ities o f  physical therapy . M any o f  the  diseases quoted  
have a lready  previously been successfully trea ted  w ith 
analgesic dosages o f X -ray  therap y , fo r instance a r th 
ra lg ia  and  a rth ritis , inflam m atory  conditions o f  the  skin 
and  inflam m ation  o f  the  lym ph g lands. X -ray  rad ia tio n  o f 
th e  sym pathetic  chain an d  o f th e  ganglia for trea tm en t o f 
angio-spastic  sym ptom s has been used fo r a  long  tim e and 
is considered  to  replace  th e  d rastic  sym pathectom y 
accord ing  to  Leriche. T h is invites com parison  with p a ra -  
vertabral sound  trea tm en t which according to  Stuhlfauth  
and  associates has alm ost the  pharm acolog ical effect o f a 
m ild novocain-block.

Painful rheum atic  afflictions o f  th e  m uscles and n e u 
ralg ia a re  successfully trea ted  by p ractitioners with sh o rt 
wave therapy. I t  is now  up  to  th e  physician to  choose from  
the  m any therapeu tica l m ethods offered, to  which u ltra 
sonic therapy  has recently been added . H is final decision 
will depend on the  prevailing  circum stances in each ind i
vidual case.

C om para tive  tests were m ade by Dalicho in trea tin g  
jo in t diseases. Dalicho com pared u ltrasound  therapy  with 
X -ray therapy, in trea tin g  a rth ra lg ia . H e  fo u n d  th a t the  
results ob ta ined  w ith u ltrason ic  therapy  are  alm ost iden ti
cal w ith those o f  X -ray  therapy. T his com pares w ith a 
rep o rt by Wallace and  associates o n  anim al experim ent
a tio n  w ith d rosoph ila  m elanogaster. On th e  o th er hand  
th e  results o b ta ined  are  m uch m ore  favourab le  as when 
only therm al th erap y  was used. W hen trea tin g  larger 
jo in ts  w hich a re  no t so readily  accessible to  u ltrasonics 
results a re  less favourable. T he percentage o f  hip jo in ts  
trea ted  successfully w ith X -ray th erap y  is 73 %  com pared  
to  only 44%  when trea ted  with u ltrasound  (Pannewitz). 
O ne advan tage  o f u ltrason ic  therapy  over X -ray  therapy  
is its low cost which perm its its use  by any physician. I t  
fu rth er perm its well localized trea tm en t o f  sm allest areas 
and  it is specially recom m ended fo r trea tm en t o f  the 
read ily  reac ting  au tonom ic  nervous system  (Stuh lfau th , 
Zach).

T h e  advan tage o f X -ray  therapy  consists in its g reater 
intensity  and  degree o f  p en e tra tion . T he choice betw een 
these  tw o therapeu tic  m odalities therefore  depends on  
w hether superficial o r  deeper located  areas o f  the  body o r 
deep-seated  centres, jo in ts  o r  inflam m atory foci are  to  be  
trea ted .

The action o f Ultrasound.
T he action  o f  u ltra so u n d  is n o t yet fully understood , 

which also  holds tru e  fo r  m any  o th e r m odalities o f physical 
therapy . I t  is still under discussion w hether o r  no t the 
prim ary  effect o f u ltra so u n d  is m erely a th erm al one, and 
to  w hich ex ten t o th er m echanical o r  chem ical effects en te r 
in to  the  p ictu re. Lehm ann  from  th e  very beginning offered 
th e  theo ry  th a t  u ltra so u n d  has m erely a well localized 
th erm al effect. H e  is supported  in  his theo ry  by m any 
scientific experim ents. M eanw hile Schm itz  and  associates, 
H albach, S tuhlfauth , G oelkel and M eyer  claim  m echanical' 
physical effects, especially on  th e  m uscle and  its m em brane-
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A ccording to theories established so fa r we find th a t the 
decisive fac to r fo r  release o f  the  p rim ary  processes which 
p roduce  the  rad ia tio n  lies in the  local accum ulation  of 
energy which releases chem ical reactions. C om pression  
and  decom pression  o f tissue leads to  pow erful energy- 
concen tra tion  in localised areas which in  tu rn  release 
various reactions. N um erous physical processes take place 
such as division, synthesis, ox idation , red u ctio n  and po ly
m erization .

T he X -ray  effect is explained by a m echanism  which can  
be experim entally  confirm ed (W eis, Dale  and  o thers, 
Barron and  his colleagues). W hen irrad ia tin g  w ater, bo th  
O H -rad icals and  H -a tom s are  generated  w hich com bine 
to  H 20 2 (Langendorff])■ Such reactive groups lead  to oxi
d a tio n  o f th e  SH -group in the cell p ro te ins thereby 
b locking enzym es. In  serious cases, a  denaturatio ri o f  
album en m ay set in. A  sim ilar m echanism  could  be 
responsible fo r  the p rim ary  effect o f  u ltrasound  on  the cell 
struc tu re .

T he th erapeu tic  effect, however, principally  results from  
secondary effect w hich is transm itted  via the  au tonom ic  
nervous system . A pplication  fo r an  ap p ro p ria te  dosage 
results in re laxation  o f the  sm ooth  and  stria ted  m uscles, 
in  an  increased b lood  c ircu la tion  and  a locally effective 
re lief o f  pain . O th er long know n facto rs a re  th e  heating  
effect o f the tissue (Pohlman), th e  increase o f the b lood 
c ircu la tion  o f th e  skin (Stuhlfauth) and  th e  electrom yo- 
g raphically  recorded  decrease o f  the  m uscle tone 
(Tschannen).

Ultrasound combined with other therapeutic measures.
Since u ltra so u n d  m ust no t be considered a panacea, 

physia trists com bined u ltrasound  w ith o th er therapeutic  
m ethods. Kowarschick  com bines u ltrasound  w ith m assage, 
H intzem an  w ith m assage o f the connective tissue, Ladeburg 
w ith underw ater massage, Foresthr with therm al baths, 
Gross with steam  baths, Koeppen with short wave treatm ent, 
thereby obtaining m uch better results. Sound treatm ent after 
local application o f ointments, such as Finalgon (Ohlig) and 
Venostasin (M aennel) contributes to the subjective relief o f 
pain.

In  very painfu l conditions o f the jo in t an d  afflictions o f 
the spine (such as lum bago and sciatica) we em ploy a 
com bination  o f  several m odalities, especially designed fo r 
easy use by the p ractitio n er. H a lf  an h o u r  p r io r  to the 
first u ltra so u n d  trea tm en t an  Irgapyrin  in jection  is given 
which assists in  p rocuring  cen tra l analgesia and  relaxation . 
S im ultaneously, a  series o f injections w ith the  G T  50 (one 
vial 1—2 tim es p e r  week) is started , the h igh vitam ine D 2 
co n ten t in com bination  w ith o th er effective substances 
(vagom im etica, horm ones) evidently helps to regenerate 
the  o steochondro tic  and  deform ed jo in t to  a  certa in  extent.

R elaxation  o f the jo in ts , sim ultaneously  results in a 
troph ic  influence on  the  regeneration  o f the  supporting  
connective tissue. Success o f  u ltrason ic  therapy  depends 
on  correct ind ica tion  and  dosage, com bined w ith patience. 
I have received en thusiastic  rep o rts  from  m edical husband- 
wife team s w here the  wife assisted w ith skillful hands and 
great patience in  the  trea tm en t o f patien ts . N ervous and 
rushed  physicians who hardly  have the  tim e to supervise 
th e ir thchnicians will no t o b ta in  good results, and  will then 
blam e u ltrason ics ra th e r th an  its fau lty  app lication  and 
technic  fo r th e ir failures.

Conclusion
D evelopm ents in u ltrason ic  therapy  during the  p ast 7 
years a re  reviewed in o rder to  p ro m o te  b e tte r apprecia tion  
o f this type o f therapy  which may be classified under 
v ibratory-m assaging procedures.

A  period  o f g reat enthusiasm  was soon  follow ed in 
G erm any by an  actually  too  sceptical a ttitu d e  which la te r 
was reversed by including u ltrason ic  th erap y  in to  the  list

o f trea tm en ts accepted  by H ealth  In su rance  Com panies. 
In  co n tra st to X -ray  therapy  which in  the  1920’s under
w ent a  sim ilar course  o f developm ents, u ltrason ic  therapy 
is n o t know n yet to  have caused any dam aging effect. 
R eactive effects, such as pa in , exacerbations, spasm  of 
b lood  vessels d isappeared  a fte r  p ro p e r ad justm ent o f the 
dosage. W hereas during  th e  p ast few years p ractitioners 
in  G erm any  refra ined  from  using u ltrason ic  therapy, it has 
now  becom e widely accepted  a ll over E u ro p e , in South 
A m erica  and  finally in  N o rth  A m erica  w here it is consi
dered an  effective m ethod  o f trea tm en t fo r rheum atic  and 
trau m atic  d isorders an d  in reh ab ilita tio n  procedures. 
E xtensive E u ropean  and  In te rn a tio n a l Congresses and 
rep o rts from  A m erica  testify to  this effect. G erm an Insti
tu tes o f  physical therapy, clinics and  hosp itals as well as 
p ractitio n ers have now  fam iliarized  them selves throughly 
w ith th e  m anual m ethod  o f  trea tm en t an d  have reported  
very favourab le  results. Based on  G erm an sta tistics ofj 
m ore th an  1 2 0 ,0 0 0  trea ted  cases and  based on statistics 
rep o rted  by the U .S .A ., a  list o f  ind ica tions was com piled. 
In  conclusion , th e  a u th o r dem onstra tes how o th e r m odal
ities o f  physical and  drug th erap y  in  com bination  with 
u ltrason ic  therapy  speed up  recovery, especially in cases 
o f  ch ron ic  rheum atic  diseases and  in reh ab ilita tio n  p ro 
cedures. Such a com bined m ethod  no t only accelerates the 
process o f healing, bu t a t the sam e tim e prevents any 
possib le relapses.

Deliverance . . .
from pain . . . .  the humanitarian function of 
of the practitioner  now accomplished 
with greater speed, more economy and with a 
higher degree of safety than ever before.

Full details and clinical notes on 
the use of

R E N O T I N
in the treatment of Migraine,
Neuritis, Lumbago, Sprains and 
Myalgia may be obtained from

Exclusive Distributors fo r  Southern Africa

P H A R M A C E U T I C A L S  LTD.

P.O. BOX 7 7 9 3  J O H A N N E S B U R G
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