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CYSTIC FIBROSIS OR 

FIBROCYSTIC DISEASE
T H E  SW E A T  T E ST F O R  FIB R O C Y ST IC  D ISE A SE  

By T . D R E Y E R , B .Sc., M .B .C h.B ., D .P hys.M ed .

This condition  w hich is also know n as mucoviscidosis is 
an inborn or genetic disorder and show s a high fam ilial 
incidence. D ifferent m anifestations o f  the condition  m ay  
affect siblings— for exam ple, in one child o f  a fam ily the 
lungs m ay be m ore affected and in another, the sm all bow el 
and pancreas.

T he earliest m anifestation o f  the condition  know n as 
meconium ileus in the new -born, m ay present as intestinal 
obstruction and necessitate surgical intervention. T he cause  
o f  the obstruction is the presence o f  viscid, sticky m ucus in 
the sm all bowel. In the infantile type and in young children, 
chronic pulm onary fibrosis is m ore com m only seen. There 
is marked viscidity o f  m ucus and sputum . D yspn oea  is 
com m on and repeated attacks o f  pneum onia, often with  
fatal results occur. Som etim es cavities occur in the lungs or 
bronchiectasis develops. In the older child the condition  
m ay resem ble coeliac disease and the occurrence o f  bron
chiectasis in this group is com m on. Children suffering from  
cystic fibrosis are often  sm all and under-developed, although  
m entally norm al.

Physiotherapy plays an im portant part in the treatment 
o f  these cases and the earlier it is started, the better; 
treatment m ust continue for the rest o f  their lives, and  
consists o f  intensive coughing and draining o f  the lungs to  
get rid o f  the viscid sputum . This m ust be carried out at 
least three tim es a  day. T he m others o f  sm all children should  
be show n how  to  drain the lungs and so be o f  assistance to  
the physiotherapist.

The sodium  and chloride content o f  the sw eat, tears and  
saliva is increased and the m other will often  report that the 
kiss o f  the affected child tastes “salty” . T his increase in 
sodium  and chloride form s the basis o f  the “sweat test” , 
the details o f  w hich are given below . It is said to  be diagnostic  
o f  this condition . W hen involvem ent o f  the pancreas occurs, 
the stools are o ily  and foul sm elling.

T he prognosis o f  the cond ition  is poor-pneum onia or 
som e other intercurrent infection are the usual causes o f  
death at a  very young age. W ith intensive physiotherapy, 
children have been know n to  survive to  fourteen or seventeen  
years or older— the o ldest surviving individual in England  
today, w ith this condition , is twenty-five years— but perhaps 
with the developm ent o f  aerosol penicillin and drugs to  act 
on  the sticky m ucus, the ou tlook  m ay becom e m ore hopeful.

T H E  T E C H N IQ U E  O F  T H E  SW EA T  
TE ST

B y A IN S L IE  I. B U R R , C .S .M .M .G ., M .E ., L .E .T .

Physiotherapist in Charge, Transvaal M em orial H osp ita l for  
Children, Johannesburg.

T he technique o f  sweat testing by ionotophoresis used at 
the Transvaal M em orial H ospital for children in Johan
nesburg, is based on  that used at G reat O rm ond Street, 
L ondon, w ith certain m odifications.

T w o m etal electrodes are used, one 2 by inches and the 
other 2 }  by 1J inches, w ith leads firmly attached. T he elec
trodes are covered by 16 thicknesses o f  lint, folded as usual 
for constant current, each pad is 1  inch larger than the 
electrode all round. T he sm aller o f  the tw o electrodes is 
the anode.

T he anodal pad is soaked in a 0 -2  per cent solution o f  
pilocarpine hydrochloride. T he solution is stored in a 
refrigerator w hen not in use. T he cathodal pad is soaked in

warm water. B oth  pads are squeezed out until damp only 
and the smaller pad placed over the sm aller electrode.

T he sensory test and further preparation o f  the patient 
and apparatus is done as usual for constant-current treat
m ents.

T he anode (active) m ay be placed on the flexor surface o f  
the forearm , adductor surface on the thigh, or lower back 
according to  the size o f  the child. These are the skin areas 
which sweat m ost profusely. T he cathode is placed opposite  
on  the lim bs but higher up between the shoulders on  the back.

The pads and electrodes are bandaged on  with a firm even 
pressure throughout. The leads are connected to  the ter
m inals o f  a  m achine which produces a  direct (galvanic) 
current taking care that the sm aller electrode is connected  
to  the positive term inal.

T he apparatus is turned on  and the intensity slowly 
increased, taking one m inute to  reach four m illiam ps.

It is m aintained at this level for six m inutes and then 
slow ly  reduced to  zero, taking one m inute to  do so (8  minutes 
in all).

T he m achine is sw itched off and the electrodes and pads 
rem oved. T he area o f  erythem a under the anode should be 
cleaned using distilled water and dried w ith clean, dry 
gauze. T he area should not be touched by hand. This area 
is then covered w ith a  piece o f  gauze which has previously 
been weighed in the laboratory. T he gauze is covered with a 
piece o f  polythene a  little larger than the anodal pad. The 
polythene should a lso  be cleaned, using distilled water, and 
thoroughly dried. T he polythene is held in place and the 
edges sealed all round w ith strips o f  zinc plaster to  prevent 
air from  entering. T his “patch” is left on for an hour, and 
then rem oved by the laboratory technician for analysis.

L A B O R A T O R Y  A N A L Y SIS  

By A . C A E N A Z Z O ,

Senior Technician, P athology Laboratory, 
Transvaal M em orial H osp ita l for Children, 

Johannesburg.

A  strip o f  gauze four layers thick is well w ashed in double 
glass distilled or deionized water and allow ed to air dry in a 
clean, covered container. A  15 m l conical centrifuge tube, 
25 m l conical (Erlenm eyer) flask and rubber bung to fit are 
well w ashed as above and allow ed to  drain dry overnight.

A  section o f  the clean, dry gauze, approxim ately 1 |  by H  
inches in area is cut out and placed in the flask by means o f  
a  pair o f  clean forceps. T he rubber bung is inserted and the 
flask is weighed to  the fourth decim al place in grams.

A fter iontophoresis the sw eat-soaked gauze is removed 
from  the patient w ith clean forceps, replaced in the flask and 
the rubber bung re-inserted im m ediately to  prevent evapora
tion.

T he flask is accurately weighed as before. 5 -00  ml deio
nized water is added to  the flask, the rubber bung re-inserted 
and the flask swirled vigorously to m ix the sweat with the 
water. W hen com pletely m ixed, the diluted sweat is decanted 
into the centrifuge tube which is centrifuged at 3000 r.p.m. 
for a  few  m inutes to  sedim ent any gauze fibres present.

D uplicate am ounts o f  1 -00  m l o f  the fluid is pipetted 
into test tubes, 0 -0 2 5  per cent nitric acid (1 m l) and diphenyl- 
carbazone indicator (0 • 3 m l) added and the chloride flitrated 
by Schales and Schales m ethod, using half-strength mercuric 
nitrate. A  further am oun t o f  1 -00  m l o f  the fluid is pipetted 
in duplicate into 5 ml volum etric flasks, which are then 
diluted to  volum e with deion ized  water. T he flasks are 
vigorously shaken to  m ix the contents and the sodium  and 
potassium  content estim ated by flame photom etry, em ploying  
standards to  cover the full range o f  possib le readings e.g. 
sodium  0 -1 , 0 -2  etc. up to 2 -0  m.Eq/1.
C alculation: Chloride:
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W eight o f  sweat +  5 m l water (5 gram s) v  
' W eight o f  sweat

titration o f  test 
fftration o f  standard

S odium  (or p otassiu m ):

W eight o f  sweat +  5 ml water (5 grams) 
weight o f  sweat 

e au iv a len ce  o f  above standard values ,,  100  _  „
£2------------------------jo---------------------------- X 1 “  mE^ L

A n increase in the sodium  and chloride content o f  the 
sw eat is present in cases o f  fibrocystic disease.

T he Versatility  o f  F a r ad o -G a lv a n ic  
C u rren ts

To the E ditor:  M edical workers o f  all categories accept that 
there are a lso  fash ions in the field o f  treatm ent. W orld War I 
did m uch to  popularize m edical electricity, and m any will 
remember that at the Radcliffe Infirmary, O xford, 50,000 
electrical treatm ents were adm inistered to w ounded soldiers.

A fter 1917 exercise therapy becam e increasingly popular 
and has apparently reached its peak at the present time. 
This is very com m endable, because it is m ost desirable for 
the patient to  use his ow n m uscles actively, whenever pos
sible. But the relative disuse into which m any o f  the older 
techniques have fallen  is regrettable.

The exponentia lly  progressive treatment units have given  
a new im petus to the use o f  electrical stim ulation in the 
treatment o f  enervated m uscles.

W ith the recent advances in electronics, the use o f  tran
sistors, e tc ., w e now  can build m achines capable o f  achieving  
far m ore than could  have been anticipated by the pioneers 
in electrotherapy.

In this connection  it is interesting to recall that these 
techniques (progressive m uscular stim ulation) were practised  
by Lapicque1, using the m ost prim itive apparatus.

This short contribution draws attention to several uses to  
which faradic and galvanic currents can advantageously be 
put. T um brell F isher, M ennel and m ore recently Cyriax have 
developed, co-ordinated and popularized treatm ent by 
m anipulation. It is largely due to  these and other workers in 
this field that orthodox practitioners o f  physical m edicine  
and physiotherapy are able to  provide an effective and safe 
alternative to  the often  drastic and dangerous procedures 
carried ou t by exponents o f  the various m anipulative cults. 
These rational system s o f  m anipulation w ithout general 
anaesthesia are gaining the prom inence and usage they  
rightly deserve.

It has been observed that in som e cases in which faradic 
stim ulation had been given, an anticipated m anipulation had 
been rendered unnecessary, an  alleviation o f  the ailm ent 
having resulted. It is, o f  course, possible that such cases 
were not due to  spinal nerve pressure and exercise therapy 
has been know n to  produce a  similar result.

H ow ever, if  careful techniques o f  placem ent o f  electrodes 
are w orked out, som e excellent results m ay be anticipated.

T hese considerations m ay be applied not on ly  to the 
spinal, but a lso  to  m ost other jo ints o f  the body. In particular, 
the articulations o f  the hand and fo o t appear to  respond  
very w ell to  electrically stim ulated rem edial m ovem ents.

M any o f  the m ost useful m oves o f  the m anipulative  
systems can be stim ulated, not as a replacem ent for straight 
m anipulation, but as ancilliary to  such m easures.

A t the sam e tim e several other aim s are achieved:
1. Im provem ents o f  m uscle tone and strengthening o f  

weak m uscles.

2 . A ssistance to arterial and venous circulation; pro
m otion  o f  lym phatic drainage.

3. Stretching o f  adhesions w ith  resulting im provem ent 
in jo in t m ovem ent where restricted.

For these treatm ents a reciprocating current m ay som e
tim es be desirable, bringing about alternate contractions o f  
flexor and extensor m uscles.

4. G ynaecological Conditions. It is com m on to  give 
strengthening exercises to  the abdom inal and pelvic floor 
m uscles. R e-education  in the use o f  these m uscles m ay be 
usefully assisted by skilful use o f  surged faradism . C on 
tractions o f  the levator ani, the gluteal m uscles and hip 
abductors m ay be stim ulated.

Labour. T he tim e to  prepare w eak m uscles for the rigors 
o f  childbirth is before the confinem ent. T he num ber o f  
patients referred for ante-natal classes is negligible com pared  
with the n e e d ; here again faradism  in certain cases can play 
a  part.

M uch experim ent m ay be necessary before w e can assess 
the possib ilities o f  faradic assistance during labour. This 
field should certainly be explored.

M achines w ith m ultiple outputs are now  available, som e  
with as m any as 15 or m ore pairs o f  electrodes. D esigned  for 
use prim arily as an aid to  weight reduction, such m achines, 
suitably m odified and im proved, should prove invaluable in 
the fields outlined.

Sum m ary

F ashions in therapy influence the choice o f  treatment.
A fter 1917 exercise therapy tended to replace electro

therapy in som e fields.
E xponentially  progressive treatm ent units have revived  

interest in therapeutic electro-stim ulation.
T he techniques o f  L apicque (1915) and m odern advances 

in electronics, are com pared. Farado-galvanic w ave forms 
as an adjunct to  m anipulative procedures are m entioned. U se  
o f  these wave form s for ante- and post-natal treatment are 
outlined.

It is suggested that the use o f  electro-stim ulation during  
labour in special cases should be investigated.

R eference

1. Lapicque (1915): A cad. Sci. C om pr. R end ., 22 
N ovem ber.

C . B. Sroka, M .S .A .S .P .
103, M edical Tow ers,
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