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BIOPSI ES IN LEPROSY 
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L eprosy Study Cen tre . L ondon 

Principies and Usefu lness 

Leprosy presen ts a considerable problem to doctors in m any parts of the worl d .  
N o t  only are cases o f  the disease t o  be found i n  m ost countries n owadays, but  as 
knowledge of leprosy grows, so a lso do we come to appreciate m ore fu l ly the 
difficul ties in  assessing accurately the immunological status of  each case , in 
deciding the m ost suitable therapy , and in carrying i t  through to a successfu l  
conclusion . Throughout t h e  course of the disease t h e  taking a n d  reading o f  
biopsies from patients c a n  b e  a valuable aid t o  diagnosis, c1assification , the 
assessment of progress under therapy,  and also in deciding when the infection 
may be regarded as completely su bsided .  The biopsy in leprosy m ay be compared 
with X-ray exam ination in tuberculosis. Al though it is p ossible to deal with 
tubercu losis withou t using X-rays, their value in  diagnosis and in the care of 
patien ts is unquestioned. The same applies where biopsies are concerned to the 
prolonged and quiet infection with the leprosy bacil lus .  Their u sefu lness m ay be 
considered under four heads,  I .  Diagnosis ; 2 .  Classification ; 3 .  Progress ; 4 .  
Subsidence.  

1 .  Dl AGNOS l S  

I f the  leprosy problem in the  world is to be faced adequate l y ,  early d iagnosis i s  
essential .  This m ay be d ifficult  c1 inical ly ,  especially in patients presen ting with 
early leprosy , because at this stage the disease is often easily confu sed with other 
dermatological condit ions .  In its earliest stages lepromatous leprosy m ay be 
totally lacking in distinctive signs ,  so that c1inical ly i t  is impossible to te l l  that the 
patien t  has leprosy . By the time skin lesions become visible even to the trained 
eye, the infection is  already well established , particularly in neurovascular tissue 
and perhaps p lain muscle. Before this stage is reached,  a skin smear, depending on 
where i t  is taken, could at  best show only a few bacil l i ,  and so could provide only 
inconclusive evidence of leprosy type and extent .  A biopsy correct ly taken could  
make every thing plain o 

I n  patients whose leprosy is in the borderline (BB)  to b orderl ine lepromatous 
( B L) area of the spectrum,  the infection m ay somet imes be largely confined to 
neural tissue for many m on ths,  with n o  obvious skin lesions .  The immunological 
response will however give rise to signs and symptoms of nerve involvement  such 
as slight enlargement and tenderness, with subjective feelings of tingling, burning, 
pins and needles, formication ,  heaviness etc.  i n  the are a  of supply. In such cases, if 
leprosy is suspected,  a biopsy from an affected cutaneous branch wiU establish the 
diagnosis. 
* Requests for reprints should be addressed to Dr D.  J . Harman, The Leprosy Study Centre,  5 7 a  
Wimpole Street ,  London ,  W I M  7 D F .  
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I n  types of Jep rosy towards the tu bercu loid end of the spec trum the  pat ien t 
may present  with ei ther an ac tual visi ble skin lesion or el se an area of  skin with 
signs of sensory im pairmen t .  Here ,  skin sm ears are use less for d iagnost ic purposes . 

because by the t ime the pat ient prese n ts h imse l f  wi th such lesions such baci l l i  as 
were origina l ly present  wil l  m ost ly have been dest�oyed .  Biopsy wil l  reveal the  
characterist ic histopathoJogy when the c l in icaI d iagnosis is in doubt .  

2 .  CLASSI FICATlON 

The c l in ica I  manifestat ions o f  leprosy depend upon the immunological response 
of the pat ient  to the presence of the Myco. leprae. This m ay range from an 
effect ive cel l -mediated imm uni ty to the complete lack of such immuni ty .  I t  is 
important to assess the degree of defence as accurate ly as possible . as the care and 
treatment  of the pat ien t ,  and indeed the regu lat ion of h is fu ture l ife in many of 
i ts  aspects  may depend on this .  One can ge t some idea of  the patie n t's posi t ion in 
the leprosy spectru m  from the c lin icaI exam inat ion,  but i t  is only by seeing the 
ac tual  ce l ls  involved in  the immunological response and their reaction to the 
invading organisms that a real ly accurate assessm ent  can be m ade a t  any given 
time. Biopsy m akes this possib le .  

3 .  P ROG RESS 

I f the pat ient has lepromatous leprosy , his cure depends on  the bacteriostatic 
and/or bacteriocidal activ ity of drugs. While rou tine skin smears offer a rough and 
ready means of assessing progress u nder therapy , b iopsies, repeated from t ime to 
time, provide the most refined means of doing this .  Biopsy wi l l  reveal baci l l i  Iy ing 
in the m ore protected si tes ,  in Schwann cel ls ,  muscle cel ls ,  hair fol licle and blood 
vessel wal l  cel l s  not easi ly samp led  by the s l i t-smear technique .  

If treatment has  been  irregular  or  insufficien t ,  or  i f  drug resistance i s  
developing, v iab le  organisms in these more protected areas wi l l  m u lt ip ly and 
dissem inate .  An impending relapse can general ly be detected earlier by means of 
biopsy than by skin smear .  l t  can certain ly be diagnosed much earlier by biopsy 
than by clinicaI m anifestations.  A biopsy taken every 6 to 9 m onths  after 
apparent  quiescence in  a lepromatous pat ie n t  can thus be a valuable safeguard . 

Where there is some ce l l-mediated  immunological response ,  that is in  the 
borderl ine lepromatous ( B L) to tu bercu lo id (TT) range of the spectrum , the 
effect iveness of the ki l l ing and d igesting action of the h istiocy tes on the organisms 
can be monitored by means of periodic biopsies. The nearer to the TT side,  the 
more effective is the digestive process and the quicker the healing, and there is no 
point  in taking biopsies when ery thema and infiltration have subsided c1 inical ly ,  
though any poin t of persisten t  inflammation merits atten tion . The nearer to the  
B L  side ,  the  greater is the risk of interference in  any healing process, and regu lar 
supervision by means of biopsy is valuable . 

During the course of leprosy infection , more acu te inflammatory changes m ay 
occur in the skin whether as a result  of an altered immunological response to 
Myco. leprae or to other u nrelated conditions .  Here again a biopsy m ay be 
valuable in  determining the cause . 

4. SUBSI DENCE 

Complete subsidence of infection in the borderl ine tuberculoid ( BT)  to 
tuberculoid (TI) range of cases is generally visible ,  or, in the case of nerves, 
palpable clinically. With the BL to BB are a of the spectru m ,  where there has been 
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a greater dissemination of organisms, . i t  is n�t easy to ascertain whether infection 
pcrsists ,  in neural t issue in particular .  Here aga in , b iopsies taken from cutaneous 
nerve branches m ay be of some assistance . 

With leprem atous pat ients  care fu l  fol Iow up is esse n tial , even when skin smears 
are nega tive . It is impossible to investigate alI the sites where viable baci l I i  m ay 
persist ,  bu t some are avai lable to biopsy , e .g .  hair-bearing skin from the facia l  
region or l imbs ,  concentrat ing upon arrector p i l i  m usc les and hair fol I ic le cel Is  and 
blood vessel wal l s ;  cutaneous nerve branches ; the plain muscle in the scrotal  skin 
in the male ; the plain muscle in the n ipple region in both m ale and fem ale .  

Practical N o tes on t h e  Taking of  Biopsies in Leprosy 

Leprosy manifests i tse l f  main ly in the superfic ia l  tissues of the body . For 
diagnostic and c1assificat ion purposes biopsies are taken from skin and/or 
cutaneous nerves .  

It  is important always to explain the necessi ty for a biopsy to the patien t and 
to en list his co-operat ion,  especialIy as folIow up  biopsies may be required .  To 
this end it i s  essent ia l  that the operat ion should be perform ed as carefu l Iy  and as 
painlessly as possib le .  Somet imes a suitable biopsy can be taken withou t troub le  
to the pat ient  during the performance of some o ther opera tive precedure .  

The whole biopsy should always b e  taken frem pathological tissue a n d  should 
not be wasted on surrounding normal tissue,  which is of  n o  use at  a l I  for 
diagnostic or classificat ion purposes. 

A. S K I N  

I .  The number and  distribution of skin lesions w i l l  depend upon the  p resent  
posi t ion of the pat ient  in the lepresy spectru m .  When there is  a choice a lways  
take biopsies from lesions of the  face or from lesions on the ex ternai aspects of  
l imbs. These areas provide better l iving condit ions for the  baci l I i  than anywhere 
on the trunk ,  and therefore a m ore accurate pathological picture wi I I  be obtained . 

There m ay be misgivings about the taking of facial biopsies ,  bu t  i t  shou ld be 
remembered that they do not inconvenience the pàt ient  appreciably and that they 
heal quick ly and well .  

2 . Always take t h e  biopsy from t h e  m ost ac tive part of t h e  lesion-that part 
showing ery thema ,  infi l tration etc .  This is usual ly the m argin in cases where there 
is some degree of inflammatory response to the presence of the Myco. leprae. 

3 .  Where necessary , for accurate ini t ia l  d iagnosis and assessment ,  take biopsies 
frem two or m ore lesions in  differen t  parts of  the body . In th is regard i t  should be 
remembered that because the face provides good living condit ions for the Myco. 
leprae. the pathology tends to be a l i t t l e  m ore towards the lepromatous side of  
the  spectru m  in comparison with biopsies frem o ther parts of  the body . 

4. Always use adequate local anaesthesia when excising a t issue .  I njec t  the 
anaesthet ic fluid into the su bcutaneous tissue u n der the se lected area and wait for 
it to take. 

5. Always exercise grea t  care to preven t damage to the tissues. I nstruments  
should be sharp and fine-eye instruments  are excel Ien t .  The tissue should be 
handled as l i t t le  as  possible and only p icked u p  gen tly  by forceps a t  one end .  Do 
NOT transfix  the t issue with a suture .  

6. Always take a biopsy of adequate size .  For general purposes this should b e  
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e l l ipt ica l ,  1 . 5 em long by  0 . 5  em wide .  I t  muSt b e  fu ll th ickness, t he  incision 
extending vertical ly downwards to  inciu de su bcu taneous fa t .  

Under some working condi tions it is not  possible to use a knife for excision . 
Biopsy punches m ay be used but  the drawbacks m ust be recogn ized viz. a sma l l er  
specimen ,  m ore l ikel ihood of damage to the t issues,  m ore d i fficul ty in st i tching 
the wound ,  d i fficu l ty in keeping the punches sharp e tc .  

7 .  Always st i tch the  wound carefu l ly  and neat ly so  as to get satisfactory 
heal ing. Apply  an occlusive plaster dressing. Advise against exeessive movemen t of  
the  part for a day  or two .  I f  neeessary give an analgesie for post-operat ive pain . 
Remove st itehes in 4-5 days ( face) or 7 days ( other parts of the body ) .  

B .  CUT A N E O U S N E R V E  

A more aecurate assessment of the  pathologieal state o f  the  patie n t  i s  gcnera l ly  
obta ined from nerve biopsy than from skin . If a cu taneous nerve is c l in ica l ly 
enlarged and/or tender i t  wi l l  a lready show destruet ion of  m ost of i ts  fi b res , so 
there is no harm in taking biopsies from it .  

Even if the biopsy shou ld  eonsist  of n ormal nerve ,  the resu l tant  area  of  sen sory 
loss is only smal l  and is genera l ly  only temporary ,  as there is "growing in" from 
neighbouring eutaneous nerves .  

The biopsy proeedure is the same as that for skin ,  though a longer ineision m ay 
be necessary for adequate e xposure. I f  possible a piece of nerve 1 . 5 em in length is 
rem oved . This m ay be the whole thickness of the nerve if  i t  is  small ish, or a 
segment  of the nerve i f  i t  is m ueh en larged .  A sm all hook is use fu l  for pieking up  
and  clearing the nerve from surrounding tissues before exeision . 

When fixed ,  the nerve can be cut by the technic ian in to two pieces,  1 . 0 em and 
0. 5 em in  length,  and these can then be bloeked together, one p laced horizon ta l ly 
and the other vertically . On sect ion a better appreciat ion of the ex te n t  of 
involvement of the various bundles is then obtained .  

C. CHECK ING FO R R E S I D UA L  BACILLA RY ACTIV ITY 

When cheeking on lepromatous or near lepromatous cases t l1at have shown 
response to treatment and in  whieh the Baci l lary I ndex is 0 .0 ,  i t  is advisable to 
take biopsies that will i nclu de baeillary "hide-ou ts".  These are nerve and p l ain  
muscle,  and possibly hair  fol l ic le  eells .  Therefore eutaneous nerve bundles should 
be sampled , and skin biopsies should be from hair-bearing are as on the l imbs and ,  
if  possible ,  in  the  m ale from scrotal  skin . The biopsies should  a l i  be fu l l  thiekness 
so as to include l arger blood vesse ls .  In this way hair  fol l icles, arrector pili m uscle ,  
dartos m uscle and the muscle walls of  b lood vessels wiJ I  be examined . 

Fixation of Leprosy Tissues 

The m ost satisfactory fix ative for leprosy tissues is Formol Zenker ( Lowy , 
1 956) .  The formula for this i s : -

A Formaldehyde solu tion (40%) 
Mercuric chloride 
Disti l led water 

B Glacial acetic acid 

1 0  ml 
2 g  

90 ml  

A m ay be  m ade up  and kep t  in  a stock bottle according to requirements .  I t  
should b e  kept i n  a cool place.  
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B must be added to A just before use at the t ime of biopsy . 

Note. ( l ) Sometimes there is difficulty in obtaining m ercuric chloride from 
local sources, but it can u su ally be obtained from agents of large 
pharmaceut ical firms. 

( 2) On m aking up the stock solu tion A i t  is best to dissolve the mercuric 
chloride first in  the form aldehyde .  This m ay take an hour or two and 
require occasiona l  st irring and shaking. The d isti l led water m ay then 
be added .  Sometimes solu tion of the m ercu ric chloride is not  
absolu te ly complete and there is  some deposit in the bott le . This is 
of no  consequence .  

The amount of fixat ive flu iêi should be 20 t imes the volume of the tissue .  For 
the average biopsy ( 1 . 5  cm X 0.5 c m  X ful l  thickness) 20 m l  is adequate and th is  
i s  obta ined by adding 1 m l  of B to 1 9  ml  of A. 

After excision excess b lood should be c1eaned off the t issue ,  which is then 
placed upon a small p iece of fi l ter paper so that it  s t icks  to it and does not  curl 
up .  This is then immediately p laced in the fixative solution for a period of not less 
than 1 5  h and not m ore than 24 h i . e .  un til the nex t day. The fix ative is then 
poured off and is rep laced by 7 0% alcohol .  The tissue is then ready for processing 
locally , i f  this is possible ,  or i t  m ay be despatched in  the alcohol for processing. 

70% alcohol is  m ade up  of absolute alcohol 70 parts and disti l led water 3 0  
parts. I f  absolute alcohol for di lu tion i s  n o t  obtainable ,  then m ethy lated spirit 
(undi luted) m ay be used .  

l f  a large biopsy tissue is excised then  1 .  increase the  amount  of fixat ive fluid 
accordingly ( 20 times the volume of the tissue) and 2 .  score the t issue with a 
sharp knife in paral lel  l ines 0 . 5  cm apart so as to facil itate penetration of the 
fixa tive fluid o  

Despatch of Biopsy Material after Fixation 

If there is only one biopsy to be sen t  i t  m ay stay in its bott le  in the a lcoh ol . 
Put the identify ing name and/or number on the ou tside of the bott le  and also the 
name and address of the sender. 

lf there are several biopsies to be sen t  the most  cQnvenient  and economical way 
is to wrap up each biopsy tissue separately with its iden tifying name and/or 
number and send  them ali together in  one bottle . For this purpose cut p ieces of 
gauze 5 cm square .  AIso pieces of st iff paper or post card 1 X 2 cm . Write the 
ldentifying name and/or number of the first biopsy tissue on one side of a p iece 
of the paper with a solt lead pencil and p lace i t  with the appropriate specimen on 
a square of  gauze.  The corners of the gauze are then brough t together and tied 
with cotton to  m ake  a loose l i t t le  bundle . Place this bundle immed iately into 7 0% 
alcohol in a suitably sized bott le with a p lastic screw top or rubber stopper. Do 
not use ink or ball point for writing on the paper as these wil l  wash out  in the 
alcohol. Proceed in the same way with each specimen. Several biopsies m ay thus 
be sent together in the one small bott le . Only su fficien t  a lcohol  is required to 
keep the gauze-wrapped t issues wet .  Screw down or insert the bottle top firm ly ,  
and i f  necessary wax i t  or fix i t  wi th  adhesive tape .  Put the  n ame  and address of 
the sender on the outside of the bott le . Wrap the bott le  around with some 
corrugated cardboard to protect  against damage . Enclose a letter with the clinicaI 
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informat ion ( see below ) and complete the package accord i ng to postal regu la t ions .  
For Customs  purposes  state "Pa t ho logical specimens .  N o  va lue" .  

Note. Metal  bott le  t ops  are corroded if there is any con tam in at ion of them by 
the mercuric chloride . Always use p last ic  tops if possib le .  
NE VER use  rubber glove fingers as the  container for the  biopsy as they 
frequent ly leak,  and the t i ssue i s  dried out on arrival .  

If  mercuric  chloride i s  not  available , then use Formol sal ine as the fixa t ive .  The 
formula i s  as fol Jows : -

Sodium chloride 
F ormaldehyde solu  t ion

' 
(40%) 

Dis t i J l ed  water 

0.9 g 
1 0  m l  
9 0  ml  

The  b iopsy m ay be sent  in  this fixative flu id o  Changing in to  7 0% alcoh ol i s  not  
necessary . 

This fixat ion method wi J l  resu l t  in some shrin kage of the t issues and in poorer 
sta in ing qua l i ty as compared with the recommended Formol Zenker method . 

Clinicai I nformation 

In order to assist accurate assessment of the biopsy specimens, it i s  necessary 
for the pathologist to have the re levant c l inica i  i n form at ion .  I f  photographs of the 
lesions at the time of biopsy have been taken , these can be of great help. They 
may be sen t on later after processing and prin t ing. 

The type of cl inicai  information required is as fo J lows : -

Name Sex Age Race 

Hospital No. and/or Biopsy No. 

History 
( 1 )  Family history as regards leprosy . 
( 2 )  Brief history of  development of leprosy in patien t- first signs or sym ptoms 

and subsequent  spread . 

On examina tion 
( I )  Descrip tion of present lesions : -

Approximate number and distribut ion . 
Are the lesions hypopigmented or hyperp igmented . 
Are the lesions erythematous.  
Are the lesions flat or raised .  
Are the  edges of the lesions vague or we l J  defined .  
I s  there sensory loss i n  the lesions t o  cotton wool touch,  t o  pin prick 
and to hot and cold testing. 

( 2) I s  there enlargement  and/or tenderness of any of the peripheral nerves 
a. nerve trunks .  
b .  cutaneous branches.  

l f  so, give detai ls  of the nerves involved .  
( 3 )  I s  there any muscular wasting, weakness or paralysis .  I f  so ,  give detai ls of the 

muscles involved.  
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T/:erapy 
( 1 )  Previous leprosy therapy.  
(2)  Present  leprosy therapy .  Always give dosage in g, mg etc .  

Labora tory exam inations 
( 1 ) Bacill ary Index and Morphological Index . Dates when taken . 
( 2 )  Other relevant laboratory findings. 

Clinicai diagnosis 

Biopsy 
( I ) Biopsy si te .  
( 2 )  Date when biopsy performed.  
( 3)  Fixative used i f  other than that recommended.  

Pho tograph:s 
( 1 ) Black and whi te .  
( 2) Colour. 

Processing and Stain ing 

1 3 1 

The following notes  are added for the sake of any d octor who may be 
undertaking his own histopathological work. 

A. DEHY DRATI ON 

The amoun t of fluids to be used must be 1 0  t imes the volume of the t issues to 
be processed .  

Durable use of absolute alcohol-40 specimens of skin m ay be p assed through 
each 1 00 ml of fluid before discarding the fluid o 

To dehydrate the tissue pass it through vary ing strengths of alcohols in the 
fol lowing way. The times given will suffice most skin specimens with the 
exception of tiny fragments or the larger tumours. 

B. CLEA R I N G  

( 1 ) 7 0% alcohol containing 0 . 5% iodine for 2Y2 h 
( 2)  Absolute industrial spirit for I Y2 h 
(3 )  Absolute industrial spirit for I Y2 h 
(4) Absolute industrial spirit for I Y2 h 
( 5 )  Absolute ethyl alcohol for 2 h 

Durable use of the c1earing reagent- I 00 ml  may be used daily for up to three 
weeks. 

Use ei ther cedar wood oi l  ( technical) for 1 2  to 1 8  h ( ovemight) or, i f  for 
leprosy investigation,  pure turpentine oil may be used for 6 h only . 

C. E M B E D D l NG 

I .  Impregnation with parallin wax. Change the specimens from the c1earing oi! 
into an embedding bath of paraffin wax which has a melt ing point  of 5 6° C.  
After 3 h change them in to a second c lean bath of paraffin wax of me l ting 
point  5 6° C.  AlIow to impregnate for a further 6 h .  
2.  "Blocking " or m oulding ou t. Use "L" shaped moulding irons and clean 
metal base plates .  Prepare fresh paper-filtered wax which has a melt ing point  of 
5 8° to 60° C to the required amount ,  preferably Fibrowax . Pour into the mould 
and place the tissue to the bottom of the wax on its side .  AlIow to co 01 at  
room temperature . 
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I f  the  specimen is a nerve and  is  of adequa t e  length , cut  i t  in to  two p icces 
and block them toge ther so as to obtain longi tudinal  and transverse scctions. 

D. PREPA RATl ON FO R CUTTI N G  

Chop up the  cooled ,  hardened paraffin blocks,  mount  on chucks and a l low 
to cool off aga in before trimm ing. Trim off the superfluous wax covering the 
under surface of the t issue and cont inue tr imming unt i l  a complete cross 
section of the specimen has been exposed . 
Micro tomes. Wi th regard to microtomes and kn ivcs nothing can be ga i ned by 
suggesting one kind or another ,  as this i s  purely a persona l  mat ter .  Exper ience 
shows that the best tools are those which the worker has become accustomed 
to using. 
Knives. Either wedge-shaped or biconcave kn ives may be used for cu t t ing sk i n .  
Wedge knives are used o n  a base sledge m icrotome,  whi le  b iconcave kn ives are 
best used on rotary or Cambridge rocker pat tern m icrotomes .  
Cu tting sec tions. The qual i ty o f  the sec t ion cu tting wi l l  depend ent i re ly  upon 
the standard of the knife sharpen ing technique.  This is not good enough i r, in  
the act  of cu t t ing, the b lock wi l l  not  pass over the blade slowly ,  and i f  c1ean , 
flat  sec tions are not obtained.  I f  sec t ions are cu t by "chopping" the block over 
the knife edge , bad creasing and uneven staining will resu l t .  Skin t i ssue shou ld 
a lways be cut epidermis firs t .  After t rimming the paraffin blocks,  place them 
face down on a tray of ice for 20 min o  

Sections are then  cut  at  4 to 5 Jl i n  ri bbon formation . To each spel l  of  ic ing 
cut only one ribbon of 24 sec t ions .  Float the cut  sec tions on to a cold water 
bath for safe ty whi le further sect ions are being cu 1 .  Nex t d ivide the ribbons 
in to short strips of 4 to 5 sections and l i ft off and transfer to a warm bath of 
water ( 45° C) by using a clean slide and a dissect ing needle .  Al low them to 
flatten for a few seconds,  then mount  them on to glass sl ides, previously 
c1eaned in  methylated spiri t ,  and which have been faced with a thin smear of 
egg albumen to allow adhesion of the sec tion to the s l ide .  

Glycerin albumen 
White of an egg 1 volume 
Glycerol I volume 
Dist i l led water I volume 

Mix wel l  by shaking in termi t tent ly  and then add a 
few crysta ls  of thymol as a bacteriocide .  

The s l ides are numbered with a glass diamond m arker and dried on a hot 
plate at 50° C  for 2 h ,  or preferably l eft in  an incubator at  3 7° C  for 24 h ,  when 
they are ready for staining. 
ln ves tigation of tissue  for leprosy or o ther acid-fast organisms. I t  wi l l  be noted 
that iodine in  70% alcohol h as been used in the p rocess of dehydration and that  
pure turpentine oi l  has been used as the clearing agen1 .  I n  view of this i t  wi l l  
not  now be necessary to treat the paraffin sec tions for mercury deposits ,  i f  
Formol Zenker fixation has  been used .  Neither wi l l  i t  be necessary to  
impregnate the  sections wi th  turpentine o i l  before staining for organisms. 

Staining of Leprosy Sections 

A combination of M asson's  tri chrome stain ( for the tissues) and the Fi te-Faraco 
modification of the Ziehl-Neelsen stain ( for the bacil l i) is recomm ended . This has 
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bcen given the name of the T R I F F  s ta i n i ng method from T R I  for trich ro m e  and 
FF for Fi te-Faraco ( Wheeler e f  aI . . 1 9 6 5 ). This  shows very c 1carly the in teract ion 
between defencc ce l l s  and Myco. leprae. J t  also has the added at trac t ions  0 1' 
economy i n  t ime  o f  s ta in ing and in  mater ia Is ,  i n  s torage space for the s ta ined 
sl idcs ,  and provides  a good p ic ture for photographic purposes .  The deta i l s  oI' the 
method are as fo l lows : -

I .  Warm s l ide gent ly  to me l t  wax . 
2 .  Place in pure turpent ine oi l  for 30 m i n o  
3 .  B l o t  gent ly  w i t h  fi l ter paper ,  wash i n  tap water for 3 - 5  m i n  a n d  p lace i n  

com m on solut ion 0 1' iod ine (0. 5 %  iod ine crystals in  7 0% alcohol)  for 5 min to 
rem ove mercuric sa l t s .  

4. Rins e  thorough ly with tap water .  
5.  I m m erse in 1 % aqueous so lut ion of sodiu m  th iosu lphate un til b leached ,  

approx imate ly  1 0- 20 S .  
6. Wash in ru nning water for 5 min o  
7 .  Stain with cold strong fi l tered carbol fuchsin ( Zieh l-Neelsen) for 30 m i n o  
8.  Wash off surp lus  stain with tap water for 5 m in o  
9.  Decolourize w i th  Fite decolourizer ( 0 . 5 %  hydrochloric acid in 70% alcohol)  

for 20 s. Then dip into absolute alcohol for a few seconds . 
1 0. Wash thoroughly with tap water for 1 5  min o  
I I . Stain wi th  H arris's haematoxy l in  for 2 - 3  min o  
1 2 .  Wash in  t ap  water unt i l  bl ue-approximate ly 5 min o  
1 3 . Rinse rapid ly- for a few seconds only - in Fite decolourizer. 
1 4. Wash for at least 1 0  m in with tap water. 
1 5 . S tain with 1 % aqueous yel low eosin for 1 5  S .  
1 6 . Wash thorough ly  with tap water for l O s . Change slides into a c1ean rack .  

I m merse in 90% aJcohol for l O s . 
1 7 . Rinse over rapid ly  with abso lute aJcohol , i n  two different  con tainers, for a 

few seconds in each one . 
. 

1 8 . Stain with 2% aJcoholi c  solut ion of saffron for 5- 1 5  min  ( roughly  7 min  but  
con trol with the m icroscope to ensure differen t ia l  staining of nerves and 
connect ive tissue ,  a yel Jow colour). Rinse in  alcohol to rem ove excess saffron 
and replace in the stain if not  stained su fficient ly . 

1 9 . Rinse rapidly with absolute alcohol , in two differen t containers, for a few 
seconds in each one.  

20. Clear with xylene .  
2 1 .  Mount under a coverslip  in  DePeX. 

N. B. If iodine in  alcohol has been used in  dehydration and the turpentine oi!  in 
cJearing, then the early stages of the TRIFF staining are : 

I .  Warm slide gen tly  t o  melt wax . 
2. Place in  pure turpent ine oil for I m in to rem ove wax .  
3 .  Blot gent ly  with fi lter paper and wash in tap water. 

Then proceed with stage 7 -staining with  carbol fuc hsin .  

The staining scheme is : -

NucJei 
Cytoplasm 
MuscJe 
Myel in 

Blue 
Pink 
Pink 
Pink 



1 3 4  

Col lagen 
Acid- fast organisms 

D .  J .  H A R M A N  

Yel low 
Red 

2% alcohol ic  sol ut ion of saffron may be obtained from : 

Raymond A. Lamb, 
6 Sunbeam Road , 
London , NW I O 6J L .  

I n  the  pas t ,  ou tside ful ly  deve loped coun tries,  t he  use of  biopsies in  leprology 
has bee n conti ned main ly  to research cen tre s  and specialized uni ts . As leprosy 
becomes increasingly i n tegrated into Heal th Services,  and as laboratory fac i l i t ies 
become m ore sophisticated and more widely ava i l ab le ,  there can be no  doubt that 
much greater em phasis should be placed on biopsies, both in  the best interests of 
pat ients and the effic ient  prac tice of leprology . As an a id to diagnosis and 
effect ive fol low through in many pat ients ,  histopathology is of  great and 
increasing va lue ,  and deserves to become a rou tine procedure wherever efficien t  
laboratory work is not  hampered by economic strictures.  

Most leprosy biopsies consist of sk in , and this is not  an easy t issue to deal with . 
Some technical t raining is necessary , and the opportunity for technicians to 
obtain this in  some laboratory dealing with derm atology should seriously be 
considered.  In the meantime i t  is possible to send b iopsies for processing to a few 
laboratories and obtain an expert report and a stained sect ion.  The Leprosy S tudy 
Centre, London (Address : 5 7 a  Wimpole Street ,  London W I M  7DF)  is very 
willing to assist in this way and also provides faci l i t ies for laboratory technicians 
to practise processing, cut ting and staining of leprosy tissues. 

Finally, i t  is only as we gradually accumulate and study pathological m aterial 
from leprosy patients-and this means biopsy and post mortem material from ali 
parts of the body- that a clearer picture wi\l be ob tained of the way in which the 
ex tremely m ild  organism Myco. leprae l ives and spreads in  the body , and of the 
way in which the host's t issues attempt  to deal with it . This is  the foundation on 
which the leprosy eradication programme must ultimately be buil t .  
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