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f STUDIES I N  P LANTAR U LCER 

VII . The Res u l ts of Treatment  of Plantar U lcer 

By E .  W. PRI CE, F.R.C.S . E. 

(formerly orthopaedic surgeon, Leprosy Service, Eqstern Nigeria) 

I n  March/A pri l  1 962, the leprosari um at Oj i River, Eastern 
N igeria was revis ited by me in order to assess the val ue of the curative 
and prevent ive measures for plantar ulcer begu n i n  1 938,  and des­
cri bed in Lep .  Rev. ( 1 960) 3 1 , 1 59 .  

Briefly, th i s  cons isted i n  the heal ing of ulcers, fol lowing a stated 
classificat ion ,  by bed-rest or walk ing-plaster sp l in t ; and an endeavour  
to  prevent  recurrence by  the  provision of rigid-soled footwear. At the  
same t ime ,  regular foot-i n spection was  undertaken i n  order to  
recognise the  pre-u lcerative state and  i n  particular the  necrosis 
b l ister, and to t reat these by appropriate measures . 

It was fo und that, d ur ing the past fou r  years, t reatment and 
prophylaxis have been carried out ,  with vary ing intens i ty, but  with 
fai r  persistence in  the c ircumstances (common to such leprosaria) of 
changing medical and assistant staff. The quant i t ies of plaster used 
and footwear provided annual ly show that a cons iderable amount of 
standard treatment has been carried out.  The records of c l in ical 
findings were also pursued and enable the natu ral h i story to be 
fol lowed during the period, except for 1 960 when unfortunately notes 
were scanty. 

No other treatment was consistently employed so that such 
resul ts  as were obtained are l i kely to be due to these methods.  

Of 1 00 fu l ly-documented cases seen in  1 958,  45 have been traced 
and re-examined, and this  is  considered satisfactory in the circum­
stances of vi l lage l i fe in rura l  Mrica ; for many had left the lepro­
sarium either as arrested cases, or  to cont inue care under the ru ral 
Leprosy I nspector. 

The selecti on  of cases covered a w ide range, and i ncluded early 
u lceration,  u lceration of short duration (6 months to a year) or of 
long duration (5- 1 0  years), as wel l  as cases known to have complica­
t ions such as thrombo-phlebit is ,  i nfective disorganisat ion of the foot, 
osteoarthrit ic change, or  foot drop. The cl in ical history s ince 1 958 
also varied widely-some rema in  in the leprosari um,  others were 
d ischarged from leprosy t reatment ulcer-free or with a small u lcer, 
with or without rigid-soled wear, and some were old patients with 
advanced m uti lat ions in  whom the leprosy dated back before exist ing 
records .  

There are not sufficient records i n  any one category to make val id 
numerical comparisons, and i t  has been thought best to presen t  the 
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over-a l l  effect of the measures ·taken on the u lcer-s ituat ion 1 11 the 
leprosar ium,  and then to g ive deta i l s  of  typical cases .  

The organisation of leprosy treatment in the region i s  such that 
treatment is  given either at rural  cl in ics or at the leprosari u m  where 
patients are i n  res idence. The present pol icy is to reserve admission to 
the leprosari um to lepromatous cases, and to those with lesions due 
to nerve involvement .  

I n  1 958,  there were 6,372 pat ients under treatment, of whom 560 
were i n  the leprosari u m ; in 1 96 1  ( December) there were 4, 530, of 
whom 439 were i n  the leprosari um .  

The  decrease i n  total leprosy populat ion under treatment does not 
affect material ly the i ncidence of plantar u lcer at the moment ,  
because of the number of cases found among those who are "arrested 
cases" and who would not therefore figure in the count of those under 
t reatment .  There are 26,000 discharged cases i n  the region,  at presen t .  

Ulcer-situation in the Leprosarium 1958-1962 

Plantar ulcer is controlled i n  the leprosari u m  by an u lcer-shed and 
by an  ulcer-ward ; i n  add it ion there is an " infirmary" for the care of 
derel ict cases. 

I n  ru ral areas, ulcers are d ressed by the local I nspector at his 
regular vis i ts and he sends in to the leprosari um patients who he 
considers need special care .  

Ulcer-situation in 1958 

A survey at the begin n ing of the present management of ulcers in 
early 1 958 showed that 1 50 of 560 patients had ulcers of which 1 22 
were plantar.  

The ulcer-shed treated 1 1 9 of these, as wel l  as those in the 
"infirmary" and some ex-pat ients who had encamped nearby on 
discharge . Treatment  was by frequent eusol dressings, and two 
nursing attendants were employed ful l - t ime for th is  purpose. 

The ulcer-ward, of 35  beds, was reserved for those whose ulcera­
tion was aggravated by compl icat ions, or by patients who were there­
by unable to look after themselves. During 1 958,  553 ulcer-patients 
were warded, of whom 3 1 8  were leprosarium patients, many spending 
more than one period in hospital . In the later part of the year, some 
were warded for the pre-ulcerative state. 

Ulcer-situation in 1962 

The situation was reviewed i n  April  1 962 and it was found that on 
the day of survey, 38 of 439 patients in the leprosari u m  had u lcers of 
various types of which 19 were plantar ulcers ; a further 22 were 
wearing walking-plasters for the same lesion. 

The ulcer-shed had been closed f.)r three years . The dressing of 
cases that needed i t  was done outside the p laster-room and occupied 
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part of the t ime of the plaste.r-room staff. The p lantar  u lcers not i n  
plaster were i n  pat ients who were unsu ited for plaster treatment 
because of psychosis ,  sk in  sens i t ive to plaster, or  refusal to accept 
plaster .  

The most obvious difference in  the ulcer-ward i s  the absence of the 
strong smell  on  first  entering, an absence wh ich i nd icates the low 
incidence of bone infect ion .  In 1 96 1 ,  3 50 patients were admitted of 
whom 200 were leprosar ium cases, but on the day of su rvey only 8 of 
the beds were occupied by leprosar ium pat ients .  Admiss ions i ncl uded 
those wi th the pre-ulcerative state. 

The S ister-in-charge, who was also in  charge in  1 958,  states that 
the reduction in hospital ised cases is  grea ter than the figures ind icate, 
because patients are now adm itted with lesions that would not h ave 
been considered serious enough then ; also a longer t ime is now 
allowed before d i scharge for heal ing to consol idate. The fal l  in 
leprosarium cases in  the wards was off-set by the admiss ion of more 
from rural c l inics, or ex-patients. 

The cost of Treatment 

An analysis has been made of the cost of ach iev ing th i s  improve­
ment by examining receipts for plaster-of-paris, fel t ,  etc. si nce the 
in it iation of t reatment .  This also i ncludes paster used for other 
purposes such as post-operative care of hands and feet, and some 
t reatment of factures i n  healthy v i llagers nearby. With this proviso, 
the total cost of t reatment over four years was £ 1 , 1 1 0  for plaster-of­
paris,  £ 1 05 for felt ,  but this includes material used in  a general 
dispensary treating 60-70 new cases a day, i ncluding fractures. As 
much was used i n  the  first s ix  months,  as was used i n  each year 
subsequently. Against this cost will be put the amount saved i n  
daily dressings (bandages, wool,  etc . ) .  

During the same period, the work-shop produced 575 pairs of 
rigid-soled footwear, mainly wooden-soled sandals .  For deformed 
feet, these were carved to the shape of a cast of the foot.  Experience 
suggests  that the latex boot if used with toes completely covered is  
not as  satisfactory in Africa as Ross found i t  to be i n  Ind ia .  

Effect of Plaster and Rigid-soled Wear on  Plantar U lcer 

1 958 1 962 

No. of patients in the leprosari um 560 439 
Patients  with ulcers (all types) on day of 

survey 1 50 39 
Plantar ulcers on day of survey . .  1 22 4 1  
Leprosar ium admiss ions t o  the  ulcer-

ward 3 1 8  200 
( 1 96 1  ) 
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Comments o n  the above Table 

This shows the effect of treat ment pursued with varying pers ist­
ence for four  years . The reduct ion in total ulcers i s  partly d ue to 
t herapy and partly to  foot- inspect ion .  Not al l  admissions to the 
u lcer ward had u lcers ; some were admitted for the pre-ulcerative 
state (see text) . 

Summary of Results 

The statist ics i ndicate that a reduction of plantar ulcer of 
more than half has occurred during  the period under study. It is 
the general opin ion of the staff and pat ients that such ulceration as 
does occur i s  of smal l  s ize ; there are no longer the large, acute smelly 
feet  with wh ich they were fami l iar. The "foot- inspector" has been 
the same ind ividual throughout the period . He does not have exact 
numbers of his weekly find ings, but he states that whereas h i s  weekly 
examination of the whole leprosari u m  yielded from 30-40 cases of 
all types of foot-damage in 1 958,  his present findings vary from 5- 1 0  

per week .  
I t  i s  concl uded t hat t he  methods  of  management pract i sed during 

th i s  period have contributed to a reduction of more than a half in  the 
i ncidence and also in the gravity of plantar u lcer. 

Ulcer-situation in Rural Areas 

No attempt has been made to treat ulcers i n  rural areas other 
than by dressings, but a random sample was made dur ing the vis i t .  

A rural  leprosy cl in ic  had been examined i n  1 958,  when i t  was 
found that of 7 1  patients seen, 9 patients had 1 8  plantar ulcers 
among them . In the present survey, 37 patients were seen, of whom 
10 had 1 7  plantar ulcers . The observation underl i nes the magnitude of 
the rural problem, at present  untouched, where there are 4,500 

pat ients i n  treatment and 26,000 ex-patients;  many of whom have 
permanent neuropathy of the feet .  

The Long-Term History of Plantar Ulcers 

The study of the clin ical history of various types of plantar u lcer 
during the past four  years has revealed interesting features of the 
lesion. 

Some of these are presented in  the fol lowing type-cases .  Certain 
tests used in  the fi nal assessment in 1962 were not available in  1958, 
i ncluding the dynamic footprint (DFP) and the "mis-localisation" 
test (M LT). 

The following cases are described : 

A .  Simple plantar ulcer healed by the primary use of r igid-soled 
wear. 

B .  The uncontrolled plantar ulcer. 
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C. Control of u lceration in anaesthet ic feet by i nte l l igent pat ient .  

D.  Cont rol of recurrence by rigid-soled wear. 

E .  Avoidance of recurrence by recogn i t ion of the pre-ulcerat ive 
state. 

F .  U lcers compl icated by thrombo-phlebit is  of lower leg. 

G.  The val ue of care i n  derelict cases. 

H .  The u nexplained success and the u nexplai ned fai l u re .  

F i nal ly ,  reference i s  made to two unsolved problems i n  l eprosy-
the d ischarged pat ient with permanent neuropath ic  feet, and the 
derel ict cases for whom amputat ion  i s  the only hope of rehabi l itation . 

Case A 

Simple Plantar U lcer healed by primary use of rigid-soled footwear 

O.S. No. Z269 M ale- Tuberculoid leprosy since 1 952 

2 3 . 6 . 5 8  RM Hs 2 cms of 4 months' d u rat ion.  Treated by simple dressing and 
r igid-soled wear. 

2 . 7 . 5 8  1 ' 5 cm. 
1 2 . 7 . 5 8  I cm. 
2 1 . 7 . 5 8 0 ' 5  cm. 
1 1 . 8 . 5 8  "only a pin-hole remains".  Rigid-soled wear con t i n ues.  

Commelll : Several patients have shown t hat si mple cases of ulcer wil l  heal i n  this 
way, provided t h at the pat ient is sufficiently co-operative not to walk at any 
t i me without wearing the sandals. 

Case B 
The uncontrolled Plantar Ulcer 

E.N. No. Z2642 An old dimorphous case, d ischarged as arrested in 1 952, but  
relapsed i n  1 956.  The patient steadi ly  refused help by plaster or footwear. 

The fol lowing resume i ncludes the lesions as they occurred : 
1 95 7  Rt 3rd and 4th MT heads removed for chronic u lcers. 
1 958 U lcers at R PP H , R m id M H ,  R M H 5 ,  L P P H . 
1 959 RPPH, Rmid M H  persist .  
1 960 RPPH and L M H J .  
1 96 1  R M H J  R M H 4  L M H J  LPP H .  
28 . 3 .62 L M H J  1 c m ; R P P H  1 cm ; Rmid M H  1 cm.  
Left sole  completely anaesthetic. 
R ight forefoot i s  anaesthet ic, but right heel displays ML T. 

Commellt :  This patient is  probably an example of t he "leprosari um complex". 
Heal ing of the u lcers would entai l  the risk of discharge, and return to viUage 
l i fe from which he had been separated for some years. It serves to enable us to 
observe the natural history of untreated u lcers, and presents a lesson to be 
learnt. 

Case C 

Control of Ulcer in anaesthetic feet by intelligent patient 

B.E. Z2465-Male-discharged as arrested case of dimorphous leprosy in Decem­
ber, 1 95 8 .  An intel l igent, co-operative hospital attendant .  
8 .58  R M H J  inspite of previous removal of metatarsal head.  Healed after 3 

months in wal king plaster. Rigid-soled wear. 
1 959 No ulcer. 
1 960 No u lcer. 
1 96 1  No u lcer. 
27 .3 . 62 No u lcers. 
Right foot : complete anaesthesia. 
Left foot : M LT. 
H e  now wears ordinary sandals, but keeps rigid-soled wear with him for the 
t i mes when "he feels  he needs them". 

Comment:  This  case demonstrates t he recognised fact that the outcome of treat­
men t  depends on the inte l l igence of the patient.  For this reason, comparative 
figures of cases are apt to be mislead ing.  
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Case D 
Control of recurrence by Rigid-soled Wear 
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F.E. Z93- Mal who was considered as an arrested case of leprosy before the 
records which go back to 1 950. 

3 . 5 8  L H  L u lcer, present for 5 years without heal in�. Wal k i n g  plaster. The leg 
is  swollen from old thrombo-phlebit is .  

8 .58 Plaster off ;  ulcer healed . Elastoplast stocking applied.  Rigid-soled wear. 
1 959 N o  ulcer. 
1 960 No u lcer, but began to abandon rigid-soled wear. 
3 . 6 1  Lmi d-sole u lcer and L H L. Wal king plaster 3 months.  Both u lcers then 

healed. Rigid-wear renewed . 
1 . 62 No ulcers. 

5 .4 .62 No u lcers, but he has a necrosis b l i ster of L M H I  o n  medial border 
of foot .  Bed-rest .  
Left sole : complete anaest hesia. 
Right  sole : complete anaesthesia. 

Comment: It  is  not always poss ib le to discove r whether or not pat ients real ly use 
their  footwear. H owever, the ready response to rigid-soled wear {plaster or 
sandal} shows that i n  th is  case control is  related to the use of it .  

Case E 

Avoidance of recurrence by recognition of pre-ulcerative state 

0.0. ZS246-Female-lepromato/./s leprosy since 1 942 at age 1 2. No record of 
feet before 1 958 .  

5 . 5 8  U lcers R M H J  Rmid M H ,  L M H I  L M H2 Bi lateral walking p laster for 
four  months. A l l  u lcers healed . 

1 0. 5 8  L M H I  L M H 2  Refuses r igid-soled wear. 
1 1 . 58  Necrosis blister med ial side R M H I .  Bed-rest for 20 days. B l ister 

absorbed, al l  u lcers healed . St i l l  refuses footwear. 
1 . 5 9  Necrosis b l ister : medial side L M H 1 •  Bed-rest 1 0  days ; b l ister subsided . 
2 . 59 Necrosis b l ister Lmid M H .  Bed-rest 20 d ays. Bl ister subsided. 
3 . 5 9  [nfected L M H 4 .  Bed, penici l l i n  the plaster for 4 months. All u lcers 

healed . 
7 . 5 9  R M H I  and R M H 2 u lcers. Plaster 1 2  weeks.  A l l  u lcers healed . 

1 2 . 59 Necrosis bl ister Rmid M H .  Bed-rest .  Bl ister subsided in 8 days. 
( 1 960 : scanty notes.) 

2 .6 1 U lcers L M H J  L M H2 R M H I  R M H 4 .  Plaster for 4 months. AJI healed 
except R M H4 0 ·25  cm. rigid-soled sandals accepted . 

9 .6 1 No u lcers. 
1 2 . 6 1  No u lcers. 

4.4.62 A l l  scars dry except L M H I  scar which seems precarious.  
Right sole : M L  T a l l  over.  
Left sole : Anaesthesia of forefoot, elsewhere M LT. 

Comment :  This interest ing case shows the fight between the foot-inspector and 
the tendency to ulceration,  which at t i mes breaks through the i nspector's net . 
The success of rigid-soled wear is obvious.  

Case F 
Ulcers complicated by Thrombo-phlebitis 
G.M. No. ZS038-Female with lepromatolls leprosy since 1 944 at age 9 .  

( N o  record of feet before 1 957 .)  
4 .57  "Thrombo-phlebit is  of r ight leg".  No record of ulcer. Hospital ised . 

1 2. 5 7  " U lcer left foot (sic) for s ix  months".  
1 . 5 8  L M H 3  and swollen left lower leg. Bed, antib iotics, then elastoplast 

stocking.  
3 .58 L M H 3  persists, wal k ing plaster for 8 weeks.  Healed . Rigid-soled wear. 
5 . 5 8  Swollen ankles, but no u lcers. 
6.58 Necrosis b l ister R M H  I .  Bed, then e lastoplast stocking.  Blister sub­

sided. 
7 . 5 8  No u lcers. Tender RPPH and tender L M H 3  scar.  
9.58 R PPH " nearly an ulcer".  Bed . 

1 0. 5 8  Ulcer of both tendo achi l les due to straps. Bed t i l l  healed . 
1 2. 5 8  R P P H  u lcer with oedema of foot . Bed, then walk ing cast 6 weeks. 

Healed . 
1 . 59 U lcers healed . 
8 .59  Left tendo ach i l l i s  again u lcerates. Viscopaste dressing.  Bed . 
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1 1 . 59 N o  ulcers.  
( 1 960 no notes. )  

3 . 6 1  U lcers at R PP H ,  LPPH and L M H s . 
4.6 1 R M H s . Left foot healed . R igid-soled wear. 

1 2. 6 1  Relapse of R P P H .  Wal k i n g  plaster. 
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29. 3 . 62 No ulcer on e i ther foot, both lower legs swol len.  
Left sole : s low M LT. R ight sole : s low M LT med ial  half, anaesthesia 
lateral side. 

Comment: The occurrence of  t h rombo-phlebit is  i s  a major set-back,  and every 
effort should be made to control early i n fect ion of the foot.  The ease with which 
the foot u lcerates after thrombo-phlebit is  i s  well i l l ustrated above . 

Case G 

The value of care in derelict cases 

A.D. No. Z l 091 -Tuberculoid leprosy si nce 1 944 at age 1 2 . 
5 . 5 2  "St i l l  has u lcers of feet".  H ospital ised for fo ur months .  
6 .53  "St i l l  h as u lcers".  
4.54 H ospital for u lcers. " Dead bone removed".  U lcer healed . 
8 .54  R ight 3rd MT head removed . 

1 2. 5 5  H ospital with ulcers both feet. 
3 . 5 6  " Dead bone removed to try and heal u lcer".  
1 . 57  " More dead bone removed from u lcers. Eventual ly healed" . 
3 . 5 7  St i l l  u lcers both feet .  
8 .57 " Dead bone removed" . 

1 0. 5 7  " U lcer of both feet stil l  i n  spite of a l l  treatment." 
2.58 Bi lateral walking plasters applied for left mid-medial and RM H J 

Rmid M H  u lcers. 
1 7 .4. 58  Plasters off. Both feet healed. 

30. 5 . 5 8  M H I  and Lmid-med recur.  Plaster 3 months. All  healed . Rigid-soled 
wear. 

1 0. 9 . 5 8  Necrosis b l i ster R M H I .  Bed-rest . B l i ster absorbed in 10 days. 
1 0 . 5 8  Left mid-sole b reaki n g  down. Plaster cast t i l l  2 .59 .  U lcer t hen a s l i t .  
9 . 59 Lmid-sole a dry s l i t ; L M H3 L M H4 u lcers. Rmid-sole ulcer. Refuses 

plaster cast. 
( 1 960 no notes. )  

1 . 6 1  R M H I  R M H2 R M H 3  R M H4 Lmid-sole u lcers. Plaster cast for 3 
months. A l l  r ight foot  healed.  Left mid-sole a s l i t .  

1 1 .6 1  Large u lcers both feet .  Plaster cast three months. Al l  u lcers healed . 
27 . 3 . 62 Both feet badly deformed, b u t  no ulcers except two small raw spots on 

left sole. Complete anaesthesia of both feet. Is wearing tyre-sole 
sandals, which "suit h i m  better" than rigid-soled wear. 

Comment: It appears that further deteriorat ion of the feet i s  being avoided. But  
it  i s  problematic whether a more pract ical resul t  would not be to amputate if  
adeq uate prostheses were avai lable.  Note that rigid-soled wear i s  not ind icated 
for feet that are r igid from chronic i n fect ion,  damage, arthritis,  or other cause . 
I t  is not yet certai n  whether sandals with moulded soles (to distr ib ute the weight) 
or si mple soft-soled protective sandals are best for this type of case . U n for­
tunately, every leprosy settlement has only too many of them. 

Case H 
The unexplained success and the unexplained fai lure 

G.N. Z2479-a male case of lepromatous leprosy, in t reatment si nce 1 957 .  
1 95 7  Right  5th MT head excised for chronic ulcer. 
1 95 8  No u lcers, but  LMH I and L M Hs have tender callosit ies.  
4 .59 R M H s necrosi s  b l ister. Bed. S ubsided after 1 5  days. Rigid-soled wear. 
1 .60 Necrosis b l i ster of left foot (? s ite).  Bed ; su bsided i n  6 days. 

(No further notes in 1 960. )  
6. 6 1  R M H s  ulcer, treated with dress i n gs.  Patient not wearing rigid-soled 

wear. 
1 . 62 R M H s  st i l l  present.  Patient rel uctant to accept p laster cast . 

1 .4.62 R M Hs 1 cm. R ight sole : complete anaesthesia. 
Left sole : complete anaesthesia, except for M L T at heel . 

Comment: The fai l u re of excision of the metatarsal head is a common observa­
tion. rt is puzzl ing to understand why in two feet of s imilar sensory l oss, one 
foot should continual ly u lcerate and the other never-though u lceration was 
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once avoided by recogn i t ion of the pre-u lcerat ive state . The first u lcer should 
be avoided at al l  cos ts  . . .  and this can only be ensured by regular foot­
i nspect ion .  

The Discharged Patient 

There is a tendency i n  leprosy statistics to present on ly cases that 
are under treatment ,  and not those who have been d ischarged ; 
altern atively, no dist inct ion  is made between the d ischarged case 
without ser ious neuropathy and the case with a permanent  neural loss.  
General medical serv ices i n  many leprosy areas are scanty, and those 
that exist are often i nexperienced in the care of neuropath ic l i mbs.  
I t  is  l i kely that "arrested" cases who are exposed to the hazards of 
permanent sensory and motor loss wil l  need con t i nual  care . This 
work , unfortunately, i ncreases the ca l ls  on the a lready over-burdened 
leprosy services, but the fact remains that for many thousands the 
cessat ion of bacterial act ivity is i n  no way an i nd ication of the end of 
their troubles. 

The Derelict Case 

The futu re for cases of advanced foot damage l ies i n  t he provis ion 
of cheap and satisfactory prostheses for use after amputation of foot 
or lower leg. This problem remai ns to be solved though there is 
promise i n  the use of polyester resi ns ; a sol ut ion is  a pressing need if 
advanced cases are to be rehabi l i tated . 

Summary 

1 .  A survey of the results of t reatment in Oj i River Leprosarium 
of plantar ulcer by plaster and r igid-soled wear has been made after 
four  years. 

2 .  In a s i t uat ion with varying medical staff but with no other 
method used, there is a reduction of more than half in the i ncidence 
of the les ion in leprosari um patients, and a notable d im in ut ion in the 
gravity of those cases that remain .  

3 .  I n  a l l  exist ing  cases, a reason for pers istence of  the  u lcer i s  
apparen t  and i ncludes lack of pat ient co-operat ion or the  presence 
of a known compl ication  such as i rreversible venous blockade. 

4.  The natural history i s  given of eight types of cases t reated 
during  the period under review. 

S .  The problems of the discharged patient and the case of 
advanced foot-damage are underl ined .  

Acknowledgements. 

Gratefu l  acknowledgement is made to the Brit ish Leprosy Relief 
Association  by whose generosity the visit was made possible ; to the 
Director of Medical Services, Eastern N igeria, for permission to visit 
the leprosarium ; and to the N igerian and ex-patriate staff whose 



20 1 LEPROSY REVIEW 

patience and skill has achieved the results described. The Settlement 

is under the direction of Dr. W. F. Ross. I am particularly indebted 

to Dr. W. F. Ross and Dr. Fern who continued the methods of 

treatment initiated in 1958 up to the present day. 




