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In a population of 1 06 1  patients with leprosy and 1 80 patients with Myco. ulcerans 
infections, we recorded a history of both d iseases in 6 individuaIs .  There was no 
evidence that either infection altered t he t issue response or clinicaI course of the 
other. 

Introductio n 

Cross-sensi tization and cross-resistance in man to more than one species of 
mycobacteria has long been a lively topic for. d iscussion among "myco
bacteriologists" and their i lk . Opposite and 

'
extreme opinions have been recorded . 

Mitsuda and Ogawa ( 1 9 3 7 )  reported ,  for instance, that tuberculosis is the most 
common cause of death in leprosy patients, while Chaussinand ( 1 9 5 0 )  proposed 

. that by the "phénomenes de para-allergies bactériennes" the increase of 
tuberculosis in Europe in the Middle Ages caused the well-known decline of 
leprosy. Leiker ( 1 97 I ) , while espousing the concept of Chaussinand in citing 
inverse relationships between the prevalence of leprosy and tuberculosis, points 
out the complexities of this relationship .  D iscussions in this vein today often 
revolve around the usefulness of BCG as an anti-Ieprosy vaccine.  We shall  not 
debate t his controversy , but we do record new data on two mycobacterial d iseases 
occurring in the same patient .  

I n  this  communication, we present six patients with both Mycobacterium 
u/cerans infection and leprosy , treated at the I nstitut Médical Evangélique ,  
Kimpese, Bas-Za ire, Republic of Zaire. We know of no published reports of  
patients with both of  these diseases .  Verhagen (personal communication) states 
that in Uganda he saw three leprosy patients among 70 patients with Myco. 
u/cerans infections. 
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Br ief D isc l lssi o n  o f  Myco. ulcerallS I n fec t i o n  

I n fcct i on b y  Myco. u lcerans h a s  a' foc a l  geogra p h i c  e l i s t ri b u t i o n ,  therefore so m e  
rea el e rs m a y  b e  u n fa m i l i a r  w i t h  i ts c l i n i ca I  a li ei pat h o l o gica l fea t u res .  The el i sease 
preva i l s  in l a rge foe i  in Uga nela ( Ba rk e r ,  1 9 7 2 )  a n el Zai "re ( M e yers et aI. . 1 974 )  b u t  
h a s  a l so b e e n  reporteel fro m Austra l i a ,  B o l i v i a ,  Cameroo n ,  Congo ( Brazzavi l l e ) ,  
Gabo n ,  I n el ones ia ,  Malaysi a ,  M e x i e o ,  N e w  G u i nea , N iger ia  a n el Per u .  The 
ae t i o l og ie  age n t ,  fi rst i so l a teel b y  MaeCa l l u m  et aI. ( 1 948) ,  i s  a m ycobae t e ri u m  
wh i ch grows s l o w l y  a t  32° C .  o n  L6 w e n st e i n- J e nsen meel i u m  b u t  i s  u sua l l y  
i n h i b i t ed a t  3 7° C. Fe l d m a n  et aI. ( 1 9 5 7 )  suggested t h a t  t h e  t a i l  of  t h e  mouse was 
pa r t i c u l a r l y  s usce p t i b l e  t o  e x per i m e n t a l  l esions  of  My co. ulcerans beeause o I' i ts 
low t e m pe ra t u re ( about  25°  C) .  T h i s  t e m pera t u re gro w t h  req u i r e m e n t  m a y  a lso be 
an  i mport a n t  factor  in  d e t e rm i n i ng t he n a t u re o f  h u m an i n fe e t i o n  b y  Myco. 

ulceram. I n  man t h e  s k i n  a n el s u b e u t a neous t i ssues,  w i t h  t e m pera t u res b e l o w  
37° C, a re near ly  a l ways t h e  s i tes i nvo l veel ; rare l y  o t h e r  s i tes ,  n o t a b l y  b o n e ,  a r e  
a ffe c t e el .  Perha ps i n  t h ose i nsta nees w h e re b o n e  i s  i n feetec\ ,  s t ra i ns gro w i ng a t  
37° C a re responsi b l e ;  ho wever,  Myco. u lcerans has not  y e t  b e e n  e u l t u red from 
bone l es i o n s .  

N a t ur a l  reservo i rs a n el moeles o I' t ransm iss ion a re not  k n o w n  b u t  t h e  el isease 
t e n d s  t o  oee u r  o n l y  in warm c l i mates  in swa m p y  a n el r iver i n e  sava n n a h .  Barker  e t  

aI. ( 1 97 2 )  post u l a t e  that  t h e  orga n i s m  is  presen t  on grasses but  have n o t  recoverec\ 

Fig. I .  Patient No. 6, showing abdominal lesion of Mycobacterium ulceram and two 
borderline (dimorphous) ( BT) lesions of  leprosy (arrows). I nset is a closeup of leprosy lesion on 
the  back of t his patient .  
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i t  from t h i s  h y pot het i ca l  source . Meyers et aI. ( 1 974b ) observed pat i en t s  who 
deve loped l es ions a t  s i tes  0 1' trauma,  i nc lud i ng hypodermic  i nject ions ,  suggest ing  
tha t the  i n fect ion resu l ts fro m d i rect i noculat i o n .  

Dodge and  L u n n  ( 1 96 2 )  proposed t he n a m e  " Buru l i  u lcer" for t his i n fect ion , 
a rter  the  geogra p h i c  a rea wh ere the  fi rst c 1us ter  of Ugandan  pat i en ts l i ved . I n  
lower-Za i're, o n e  i n d igenous term for t h e  d isease is "mputa matad i" .  T�is K ikongo 
express ion , mean ing  "rock-hard sore , "  may refer to the nature of the early lesion 
which i s  a hard subcu taneous nod u l e .  This ex pression may, a l t e rnat ivel y ,  refer to 
the fi rm oedema frequen t ly seen early in the disease . The n od u l e ,  often 
accompanied by itching, gradual ly enlarges ,  u lcerates,  and  d ischa rges necrot ic  
s loughs and a n  o i l y  l iqu id .  The u l cer is  wide ly  undermined ,  has a necrot ic  base,  
and may be  surrou nded by edematous s k i n .  U l cers are m ost common on the 
extremi t i es ,  especia l ly over major art iculat ions,  but  also develop on the  t runk 
( Fig .  I ) . Microscop ica l ly ,  the  characterist i c  fea t u re is  a cont iguous ,  sprea d i ng 
coagu l a t i on necrosis of t h e  subcuta neous and deep dermal t issues.  Ali t issues and 
struct ures i nc l u d i ng vessels and  appendages a re destroyed and th is spread ing 
necrosis is respo ns i b le for the  u ndermi n i n g  of the overly i ng sk i n ,  prod ucing the 
dis t i nc t ive contour o f  the  ulcer margi n .  The necro t i zi ng process ( Fig .  2)  may be 
caused by the  tox in  w h i c h  R e a d  et ai. ( 1 97 4 )  demonst ra t ed i n  ce l l -free Myco. 

ulcerans cu l  t u re fi ! trates .  
Mycobacteriu m ulcerans i n fect ions are usual ly sel f-l imit ing but patients may 

d i e  fro m compl icat ions  of advanced lesions .  Even self-I imit ing lesions often cause 
severe d e formit ies  from contractures ,  and loss o f  important stmctures (e.g. eyes 
and l i mbs) .  Wide surgical e xcis ion and skin graft ing is the usual treatment ,  but  
local ly applied heat  may be a he lpfu l adj unct (Gl y n n ,  1 97 2 ) or  effect ive by itself 
( M eyers et aI. , 1 9 7 4a ) .  

Oescription of Patients 

Duri ng t he period Apri l  1 9 60 to J une 1 97 3 ,  97 1 patients with active leprosy 
were registered at Kivuvu .  Of this number, 770  were registered after September 
1 9 65  when diagnosis and c1assification became routinely based on cl inicaI , 
histopathologic and bacteriologic findings and the lepromin react ion.  Ninety 
individuais with an established history of leprosy but  without current ly act ive 
disease where a lso registered ,  making a total of 1 06 1  leprosy patients in the study 
group .  During t his  same interva l ,  1 80 patients with Myco . . ulcerans infect ion were 
registered. The Myco. ulcerans patients al i  carne frQ m Songololo Terri tory and 
adjacent areas , described by Andersen ( 1 965) ,  Smith ( 1 970)  and Meyers et  ai. 
( 1 974) .  The leprosy patients carne fro m a much larger geographic area but  
included the Myco. ulcerans endemic areas of lower-Za ire , wi th  about  20% of the  
leprosy patients coming from Songololo Territory . Al i  patients were Bantu and 
approx imately 9 5 %  of them were o f  the Bakongo tribe ,  with origins in either 
Zafre ,  Angola or Congo ( Brazzavi l le) .  

I n  the above two groups,  there were six individ uaIs with a history of  both 
leprosy and Myco. ulcerans infection . Each of these patients wi l l  be  described 
briefly : 

Patient No. J .  M A  ( Hosp . No. 63/3 5 0  I ) , 5 5  yr female, was admitted to hospital 
in September 1 968 for a large undermined ulcer on the left knee. The lesion was 
excised and a b iopsy specimen from the edge was typical of Myco. ulcerans 
infection . She gave a history of leprosy , treated at a nearby hospital and 
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Fig. 2. Histopathologic features of  Myco. ulcerans lesion in patient No.  6 .  (a)  Low 
magnificat ion of edge of Myco. ulcerans lesion . The undermining of the epidermis ( top surface) 
and dermis, and the destruction of  t he subcutaneous fat are c\early demonstrated .  ( AFIP  Neg. 
74-803 ,  Movat stain, x 3 . 3 . )  (b) Higher magnificat ion of  the same lesion showing necrosis and 
fat ceU ghosts.  ( AF I P  Neg. 7 4-800,  Movat stain, x90.)  (c)  High magnificat ion revealing a 
microcolony of Myco. ulcerans organisms in the area of necrosis. Portions of fat cell ghosts are 
seen on t he right .  ( AF I P  Neg. 74-802 ,  Ziehl-Neelsen stain, x75 0 . )  

considered i nact ive i n  1 9 50 .  We  verified this history from records obtained a t  the 
hospital and our i mpression was that she had had bord erline l eprosy . There was 
no evidence of  active leprosy on this admission .  No skin tests were done. The 
patient died of unknown causes in December 1 968 .  

Patient No. 2,  BD ( Hosp . No .  67/ 1 398) ,  3 2  yr male , was  admitted to hospital 
in February 1 967 with a chronic undermined ulcer on t he right lego The lesion 
was excised and skin-grafted .  A biopsy specimen was compatible with Myco. 
ulcerans infection.  The patient said he had been t reated for l eprosy at another 
hospi tàl and the records  examined there confirmed a clinicaI d iagnosis of 
tuberculoid l eprosy. No skin tests were don�. The Myco. ulcerans lesion healed 



MYCOBA CTERI UM ULCERANS I NFECTIONS I N  L E PROSY PATI ENTS 25  

( a I 

Fig. 3. Histopathologic feat ures of leprosy lesion in patient No. 6. Biopsy specimen was from 
the edge of lesion on the right shoulder,  sho wn in Fig. I .  (a)  Cellular infiltration about a nerve 
and blood vessel in the lower dermis. Infiltration composed primarily of  epithelioid cells, giant 
cells  and Iymphocytes.  ( Saffron trichrome stain , x400 . )  ( b )  I nfiltration and partial d estruction 
of a small dermal nerve. ( Saffron trichrome stain , x400 . )  (c)  Two juxtaposed acid-fast bacilli in 
dermal nerve shown above . ( Fite- Faraco stain ,  x I 000 . )  

and he returned home in June 1 967 .  When last seen in May 1 973  he had no 
evidence of active leprosy or of active Myco. ulcerans infection. 

Patient No. 3, DS ( Hosp. No. 68/ 1 223) ,  60 yr male,  was admitted for leprosy 
in January 1 968. His lesions began in J une 1 967 and a biopsy specimen revealed 
characteristic features of borderline ( BB )  leprosy. The Mi tsuda reaction was 
7 mm. He gave a history of Myco . ulcerans infection treated in 1 95 3  at another 
institution. A histopathologic diagnosis was not made, but the clinicai history and 
the appearance of the scar on the right knee were characteristic of a healed Myco. 
ulcerans infect ion . When last seen in May 1 97 3  his leprosy was inactive and the 
Myco. ulcerans infection had not recurred.  

Patient No. 4. MM ( Hosp. No. 7 1 /2395 ),  60 yr female, was admitted to 
hospital in  March 1 97 1  with a large undermined ulcer about the right eye and a 
hypopigmented ,  slightly infiltrated , anaesthetic skin lesion over the left elbow. 
Biopsy specimens confirmed Myco. ulcerans infection and borderline leprosy ( BT) 
respectively, and ,the Mitsuda reaction was 20 mm. The Myco. ulcerans lesion 
appeared in December 1 970 but the date of onset of leprosy was not known . The 
ulcer was successfully treated by wide excision,  including enucleation of the eye , 
and oral rifampicin. She remains on sulphone therapy for leprosy . 

Patient No. 5. ED ( Hosp. No. 7 1 /3707 ) ,  5 7  yr male, was admitted to hospital 
in J une 1 97 1  with a large widely undermined ulcer of the left leg and a second 
smaller ulcer on the right foot .  In  addition, there were numerous widely scattered , 
hypopigmented, slightly infiltrated , anaesthetic skin lesions , and enlarged tender 
ulnar nerves . The right foot was deformed . Biopsy specimens f TOm these lesions 
confmned the diagnoses of both Myco. ulcerans infection and borderline leprosy 
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( BT) .  Lesions of  leprosy were fi rst noted in 1 9 69 and t hose of Myco . ulcerans in 
May 1 97 1 .  The Myco. ulcerans lesions healed uneler ri fampicin therapy and 
excision and gra fting, anel the leprosy has become inactive . The patient  remains 
on sul phone therapy.  

Patient No. 6. JA ( Hosp. No.  73 /227 7 ), 20 yr mal e ,  was admitted  to  hospita l  in 
March 1 97 3  with an undermined ulcer 1 0  x 1 4  c ll) over the upper abdomen. He 
also had eight widely scattered ,  infi l trated , hy popigmented,  anaesthetic skin 
lesions with well defined edges ( Fig.  I ) . The ulcer began in November 1 97 2  and 
the lesions of leprosy someti me bet ween J uly 1 97 2  and February 1 9 7 3 .  
Histopathologic fi neli ngs of the  Myco. ulcerans l esion are shown i n  Fig. 2 ,  and 
those of l eprosy in Fig .  3 .  The latter specimen was in terpreted as borderli ne
tuberculoiel ( BT) leprosy .  Mycobacterium ulcerans was cu l tureel from the lesion 
on the abelomen on Lõwe nstein-J ensen med ium incubated at  3 2° C. Fernandez 
reaction was negat ivé anel the Mitsuela reaction was 9 mm.  The ulcer was excised 
anel gra fteel with a gooel resu l t .  He remai ns on su lphone therapy for leprosy . 

Discussion 

A direct detai led comparison of the ant igenic structures of Myco. leprae and 
Myco. ulcerans has not been pub lished .  Stanford ( 1 97 3 ) ,  by immunodiffusion 
stuelies on 35 strains of Myco. u/cerans from various parts of the world ,  including 
I i  s trains from Zai"re , found that al i  strains were antigenical ly similar .  
Furthermore, while possessing distinct antigenic components , Myco. u lcerans 
cross-reacted with other mycobacteria .  For example ,  there were seven preci pitins 
in common with Myco. kansasii anel five with Myco. smegmatis and Myco. 
fortuitum. Goihman- Yahr et aI. ( 1 968)  cited cross-reactions to lepromin in gui nea 
pigs sensit ized to Myco. kansasii and Myco. smegmatis. This indirect evidence 
suggests that Myco. ulcerans and Myco. leprae could possess common antigens. * 

Clinically and histological ly we could d iscern no i nteraction between leprosy 
and Myco. ulcerans infections. We note that ali six of our patients, as well as 
Verhagen's  three patients, had higher resistant  forms of leprosy, but we are not 
able to attach any special sign ificance to this fac t .  There is the remote theoretical 
possibil ity t hat  the anti-mycobacterial antibodies commonly present in  the serum 
of lepromatous patients could protect against the extracellular parasi te Myco. 
ulcerans or its toxic products.  

I n  addit ion,  we are uncertain whether or not ,  in the population studied,  six 
pat ients i s  an unusually h igh number with both diseases . Based on a population of 
1 5 6, 000 for the maj or area of endemicity for Myco. ulcerans (official Zaire census 
for Songololo Terri tory for 1 970) ,  we estimate that O- I patient would have been 
anticipated . Extensive epidemiologic surveys for both leprosy anel for Myco. 
ulcerans infection would be necessary to determine if this difference is 
representative of the entire population .  

The low temperature growth requirement in  vitro for Myco. ulcerans is well 
established , and t here i s  a widely accepted belief that the clinicai picture of 
leprosy is l argely a result of the selective growth of  Myco. leprae i n  the cooler 
parts of the human body. Thus, these six patients are especially interesting in that 

• Stanford (personal communication , 1 9 74)  reports that Myco. leprae and Myco. ulcerans 
do share at least 5 antigens and that these are the same antigens which Myco. ulcerans shares 
with most other mycobacterial species. 
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they demonstrate in  the same individ ual two mycobacterial sk in  diseases which 
are probably temperature-related ,  and which provo ke distinctly d i fferent t issue 
responses. 
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