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Introduction 

Paraffin can be very usefu l  in t he management of symptoms 
secondary to l eprosy . Yet the observat ions of th i s  a u t hor  made 
while a staff member of the National Leprosari um , Carv i l le ,  Lou i s i ­
ana ind icate that  there i s  not  w idespread use by med ical miss ionaries 
in  this field . 

Severa l read i ly  recognizable circums tances may con tr ibute to  
this void, such as budgetary problems , lack of l i brary faci l i t ies or  
professionally trained personnel . I t  i s  not  the  purpose of th i s  paper 
to deal with these aspects. 

. 

It is hoped that this paper wi l l  serve as a guide for the use of 
paraffin in leprosy . The i nformation contained here in has been 
written in the l ight of the modern paraffin un i t  as it is k n own i n  the 
U nited States of America. A l though these may not be ava i l ab le or 
pract ical in many locat ions,  l i tt le  need be said about the ingenu i ty, 

resourcefulness or ability to improvise of those workers found in  
these areas. Specific information regarding one means of subst i tution 
of equipment wil l  be found in  reference 5 of the bib l iography. 

FIG. A.  The paraffin u n i t ,  showing a thermometer in  the bath at far corner. 
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H istorical 

The use of paraffin  for therapeut ic purposes dates back to 1 8291• 
I ncorporated into gauze to form what was then called a paraffin 
dressing, i ts major use was in the treatment of burns. During the 
early 1 900's the formula  for the mixture was a closely guarded secret. 
Today, pure paraffin is used of a specific melt ing point (MP) ranging  
from 48°-58° C.  To th i s  is added a specific amount of pine o i l  or  
l ight petrolatum.  Origi nal ly the baths  were heated by gas.  Since 
1 926 a thermostatical ly cont ro l led electrical heat ing unit has been 
commonly u sed . 

Frequency of use 

At the Nat ional  Leprosari um  paraffin is used extensively. More 
than 4,000 t reatments were admin i stered during 1 957, which i s  an 
average of 337 per month. As many as 22 t reatments have been 
administered from one u n i t  in a s ingle day. 

Sanitary aspects 

During such i n tens ive use one might justly be concerned with 
the sanitary aspects. Culture samples taken from our unit for upper 
extremities i mmediately fol lowing i mmersion of an extremity and at 
ten- minute i n tervals for a total of six samples, all proved negative. 

The temperature of operation (53°C.) is above that at which bacteria, 
with few exceptions, wi l l  grow. I n  th i s  regard, two practices are 
worthy of mention. 

1 .  Prior to immersion, the part to be treated is  washed with 
soap and water and then thoroughly dried . 

2. At  the close of each work day, the temperature of the bath is 
i ncreased to 82°-93°C. 

Techniques of application 

I .  Continuous immersion : The extremity is immersed to th� 
desired level and is kept immersed throughout the treatment. 
A thin layer of paraffin congeals over the surface of the partj 
forming a "glove" or "stocking" . The joints and djgits are 
not moved during treatment as this would cause the glove to 
tear or crack.  Such cracks allow melted paraffin to leak into 
the glove causing a hot spot on the skin .  For this reason some 
persons prefer to remove the part at least once prior to con­
t inuous immersion. The congealed layer is of l ower tempera­
ture than the melted paraffin, thus allowing treatment withou� 
burning the sk in .  

2 .  Dip immersion : [n this method a th icker glove is  formed by 
repeated brief dips. The patient is instructed not to move the 
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join ts i n  order not to �rack t h i s  glove. Followi ng a min imum 
of s i x  d ips, the part i s  immersed for t he  durat ion of the treat­
ment .  

3 .  Dip wrap : The extremi ty j s  d i p ped i n  and o u t  of  t he bath  t o  
produce ten to twelve layers of paraffi n ,  bej ng  carefu l not  to  
crack these layers as they are appl ied. The  part i s  then 
wrapped in a thin sheet of clear  plastic (20" X 24").  This 
prevents the paraffin from ad hering  to  the towel ,  a common 
compla in t .  A large bath towel i s  then wrapped over the  
plastic to reta i n  heat, and i s  secured by means  of a two- inch 
spr ing cl ip .  This  prevents the towel from work i ng  loose unt i l  
treatment i s  completed . When t he 20-m inute  treatment  dura­
t ion has e lapsed , the plastic sheet i ng  is removed and rinsed . 
After dry ing  i t i s  ready to be used aga i n .  

4.  Brush wrap: Occas ional ly the part be i ng  trea ted i s  not eas i ly 
immersed . Then the paraffin may be "pajnted" on  with an 
ord inary one- or  two-inch paint brush . Fol lowing appl ication 
of ten to twelve layers of paraffin ,  the area i s  covered wjth 
towels or a blanket for the prescrj bed treatment t ime.  

Physical findings 

U pon immers ion of an extremi ty i n to the mol ten paraffin,  
sol id ificat ion occurs on the  immersed part . This i s  a resu l t  of heat 
loss from that layer of paraffin in contact with the sk in .  LAMPERT2 
measured the temperature d ifferences of this  layer of congealed 

FIG. 1.  Clear plastic sheeting is wrapped about the treated extremity. 



FlO. 2. A large bath towel is then wrapped over the plastic to retain heat . 

FlO. 3. The towel is secured by means of a two-inch spring clip. 
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paraffin as compared to the melted paraffin.  The findings of h is  
study bear out the t heoretical explanation of why the appl ication of 
melted paraffin produces no burn. 

ACTUAL TEMPERATURES OF ApPLIED PARAFFIN (LAMPERT) 

Time (of application) 

few seconds 

2 minutes 

3 minutes 

Temperature of paraffin· 

·Applied in the form of paraffin packs.  

There i s  on record a treatment given with paraffin at 82°e.  wi th 
no burn resulting3, however, th i s  report states that the bath was too 
uncomfortable to tolerate cont inuous immersion of the part. The 
sJcin temperature of the part during treatment has been studied1 ,3 
�sing a galvanometer and thermocouple. ZEITER reported sk in tem­
perature as found in various techniq ues of paraffin applicat ion. In 
d ip  wrap, the skin temperature fel l  from 48 .8°C. (the average tem­
perature during the first 60 seconds of appl ication) to 43.3°e. at 
five minutes and 40. 5°e. at ten minutes. 

VOGEL and WEI NSTEI N  report a skin temperature rise of I l . l  to 
1 3 .9 degrese i mmediately following conventional paraffin pack tech­
nique and then slowly decreased in temperature as the treatment 
pro gresses1• 

SEDWITZ made similar studies on the reflex effect upon t he 
untreated extremity. He found paraffin applications to one extremity 
caused the opposite extremity to react at once wi th  an elevation of 
skin temperature of 1 .4 degrees .  Even though a slow decrease in  the 
temperature followed, it  remained elevated by 0 .47 degree for th irty 
minutes from the time of the in i t ial application4• 

LAMPERT2 suggests that the heat prod uces sweat, thus forming a 
protective layer between the skin and paraffin, and preventing 
significant contact between the two . As the temperature of the 
paraffin rapidly drops following applicat ion, and as the circulatory 
system disperses heat from the extremity, temperature of the paraffin 
during most of treatment is well within tolerance. 

Still another theory is related to the low specific heat of the 
paraffin1, 3 ,  4, 5. The contention is that heat yielded per unit mass 
is significantly less than that produced by water (specific heat of 
1 .0°) of the same temperature. However, upon application, the 
temperature of paraffin i s  lowered to the hardening point, a signifi­
cant amount of heat is released (heat of fusion) and transferred to 
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the skin .  Sol idified paraffin i s  a poor thermal cond uctor, and acts as 
an insu lator to the part being treated . In immersion type treatments 
this prevents the melted paraffin of high temperat ure from actually 
contact ing the sk in .  

Ingredients 

With regard to the formula used , several variations  of the pro­
portions of o i l  to paraffin are in use. However, the one which has 
been used for several years at the National Leprosari um is  as follows : 

Paraffin of 53°C. M P-seven (7) parts (53 Ibs.) . 
Oi l  ( l ight petrolatum)-one ( I )  part (1 gallon). 

This formula offers a mixture with an operational MP of 53°C. The 
MP of any mixtu re may be lowered by the addit ion of a greater 
proport ion of o i l  than in the above formula .  

FIG . 4. The congealed paraffin forms a glove . 

Indications 

Paraffin may be prescribed when local heat is desirable. The 
l iquid immersion t reatment has the asset of affect ing all the convolu­
tions, folds, and angled surfaces of an extremity s imultaneously. 
Although not conclusive, heat is  said to have a sedat ive effect and 
may help to relax muscle spasm6• In addition to use in general 
medical and surgical conditions, several operative procedures and 
secondary symptoms common to leprosy may be treated by paraffin 
applicat ions. This  may be the sole t reat ing agent or it may be 
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coupled with other modal it ies of physical med icine, namely massage 
and exercise. 

Dyshidrosis 

Dyshidrosis ,  commonly seen in leprosy, leaves the sk in  dry, 
tight, and prone to crack on ord inary movements .  Paraffin may be 
used regularly to i mprove skin texture and prevent cracking. Sat is­
faction is freq uently expressed by the patient following this treatment. 

Neuritis 

At Carv i l le, paraffin has been the treatmen t of choice for chron ic 
and sub-acute neuritis .  

Nerve transposition 

Should a surgical transposition of a nerve be carried out,  paraffin 
is again employed following complete healing of the incised area. 
Its use usually precedes massage and exercise, which are directed at 
prevention of adhesions, reduction of edema, and muscle strength­
ening. 

Muscle-tendon transfer 

In patients who are candidates for muscle-tendon transfers, 
physical therapy employing paraffin is prescribed both pre- and 
post-operatively. The pre-operat ive aims of treatment are : 

1 .  Maintain or increase jo int  range of motion . 
2. Maintain or increase muscle-tendon length. 
3 .  Lubricate and soften atrophic skin. 
Post-operative care is  d i rected toward : 
1 .  Re-education of the tendon transfer procedure .  
2. Prevention of adhesions.  
3 .  Red uce stiffness from casting or bandaging. 

Hydrotherapy is usually employed in i t ially follow ing removal of 
bandages or casts. Paraffin i s  resumed following healing of incisions. 
It renders the skin oi ly ,  soft and pl iable, providing excellen t con­
dition for massage.  

Therapeutic exercise 

It is often desirable to precede exercise with an application of 
heat. This is particularly true where stretching of contracted jo ints 
is of primary importance. Here again paraffin has been use d with 
great frequency. 
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Contra-indications 

Con tra- ind icat ion for the use of paraffin are few.  However, these 
should receive due regard . They are : 

I .  Open sk in  lesions. 
2 .  Sensory loss or impairment. 

Discussion 

The paraffi n bath ,  wh ich has been used for wel l  over a century 
now, a l lows fo r a great number of patient treatments when employ­
ing the d ip-wrap techn ique of appl icat ion .  Although there are no 
object ions to other techniques of appl ication, in a centre where 
many t reatments are to be administered during the course of a day, 
th i s  method has proved to be most expedient .  It must also be men­
t ioned that the dri p-wrap method of treatment w i l l  allow the patient 
to go e lsewhere on other business or treatment d uring the course of 
his twenty-minute paraffin t reatment time. 

It will be noticed that the contra-indications occur with great 
frequency in a given population of leprosy patients .  In spite of 
sensory loss, patients have been treated over a number of years with 
no record of a burn. It wi l l  be noted that the temperature is main­
tained at 53°C.  This i s  a full five degrees below the recommended 
operating temperature of units used for patients with no sensory 
loss. By frequent observation of the temperature, patients are never 
t reated in the unit should the temperature rise above the 53°C.  level. 
A raised gril l  covering the bottom of the unit prevents the treated 
part from directly contacting the bottom, where the heating element 
is located, and therefore, the warmest part of the un it . Th is  comes as 
an integral part of the unit as i t  is  sold in the United States of 
America. 

The physical findings have been discussed at length . Supportive 
information regarding temperature studies and other pertinent in­
vest igative projects are included. The ingredients, no longer held 
secret, may vary as to proportion of oil to paraffin. A satisfactory 
formula has been offered . 

Patient evaluation and treatment is the sole responsibil ity of the 
physician. It is he who directs a p rescription for paraffin treatments 
to the physical therapist. 

Many secondary complications of leprosy whkh have been 
successfu l ly  treated with paraffin at Carvi l le  have been listed. This 
i s  not meant to be an all-inclusive l i sting. Nor should i t  serve as a 
stereotype guide for treatment. One can readi ly  see that this topic 
has been treated extremely l ightly. However, this is not the purpose 
of this paper. These are merely c ited to demonstrate the usefulness 
of paraffin in  the management of the leprosy patient. 
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Conclusions 

Topical appl icat ion of heat to the extremi t ies, by means  of the 
paraffin bath, is a useful  t reatmen t in compl icat ions of Jeprosy . The 
paraffin bath permits accurate temperature con trol ,  g iv ing maximum 
benefit from the use of heat. 

Methods and the i r  applicab i l i ty are descr ibed . Excel lent symp­
tomatic improvement  and l imited physical improvement can be 
obta ined .  Eq ually i mportant is its use as an adjunct in preventing 
deformity. 
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