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Introduction

Myce tom a is  a de bilitating ch ronic granulom atous
infe ction th at affe cts  th e  s ubcutane ous  tis s ue s  and
m ay e xte nd to involve  de e pe r s tructure s . It is  an
e xtre m e ly rare  condition in te m pe rate  z one s , th ough
pre vale nt in th e  tropical and s ubtropical re gions . Th e
infe ction painle s s ly burrow s  de e ply until it re ach e s
th e  bone .1,2

Myce tom a com m only affe cts  adults  in th e  age  group
of 20-40 ye ars , w ith  m e n be ing m ore  com m only
affe cte d th an w om e n w ith  a ratio 3.5:1.3. Th e  dis e as e
is  caus e d due  to dire ct trans cutane ous  im plantation
of th e  caus ative  organis m  Actinom yce te s  (bacte ria)
or Eum yce s  (fungus ) w h ich  are  norm al s oil inh abitants ,
s e condary to a pe ne trating w ound lik e  a th orn prick .
H is tologically, m yce tom a is  ch aracte riz e d by aggre -
gate s  of th e  organis m , k now n as  grains  w ith in m icro
abs ce s s e s  s urrounde d by abundant granulation
tis s ue .3
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Myce tom a is  a rare  ch ronic cutane ous  and s ubcutane ous  infe ction caus e d by various  ge ne ra of fungi. Approxim ate ly
40%  of m yce tom as  w orldw ide  are  e um ycotic as  oppos e d to actinom ycotic (i.e , caus e d by bacte rial actinom yce te s ).
Th e  dis e as e  is  m ark e d by progre s s ive  de s truction of s oft tis s ue  and ne arby anatom ic s tructure s . In th is  pape r,
th e  ch aracte ris tic fe ature s  of m yce tom a of th e  foot on m agne tic re s onance  im aging (MRI) in th re e  of Dow
Unive rs ity H os pital patie nts  are  pre s e nte d.
MeSH terms:  Madura foot, Myce tom a, M RI, Dot-in-circle  s ign, M us culos k e le tal s ys te m .
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h is tory of s w e lling of th e  righ t foot. No dis ch arge . It’s
a cas e  of biops y prove n m yce tom a.
Com ple m e ntary radiograph  s h ow s  th e re  is  m ark e d
circum fe re ntial re s orption of th e  s h aft of th e  righ t 3rd
m e tatars al and e xpans ile  os te olytic le s ion is  s e e n in
th e  pos te rior as pe ct of th e  calcane um  w ith  re active
s cle ros is  (Fig. 1). On MR, it s h ow s  m ultiple  h ypoin-
te ns e  le s ions  s urrounde d by diffus e  e de m a w ith  s ubtle
e nh ance m e nt in th e  calcane um - w h ich  appe ars  to
be  fungal balls . Th e re  is  m ultilocular focal os te olytic
le s ion s e e n in th e  dis tal s h aft of th e  righ t 4th  m e ta-
tars al w ith  re active  s cle ros is . Th e re  is  s e condary
path ology fracture  w ith  h e te roge ne ous  e nh ance m e nt.
Th e re  are  m ultiple  inte rcom m unicating pe riph e rally
e nh ancing colle ctions  are  s e e n in th e  fle xor com -
partm e nt of th e  foot involving th e  abductor h allucis ,
q uadratus  plantae , fle xor digitorum  bre vis , inte ros s e i
m us cle s , e ncas ing th e  te ndons  of th e  fle xor digitorum
longus  te ndons .  One  of th e m  m e as ure s  5.2 x 2.7
cm . It is  als o involving th e  s ubcutane ous  fat and s k in
m e as uring 2.1 x 2.3 cm  and als o e xte nding into th e
e xte ns or com partm e nt to th e  s e condary inte rm e ta-
tars al s pace . Th e  colle ction s h ow s  h ype rinte ns e
conte nt on T1W I, T2W I and STIR s e q ue nce  and

Clinical Presentation

Case 1

21 yrs . old fe m ale  pre s e nte d w ith  s tatus  pos t e xcis ion
of th e  righ t calcane um  le s ion in las t ye ar. Th e re  is
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appe arance s  s ugge s t m ultifocal atypical infe ction
w ith  finge r in dot s ign (Fig. 2). Th e  Biops y of tis s ue
re ve als  fungal h yph ae  in tis s ue .

s h ow ing s m all rounde d are as  w ith  faint is o to h ype r-
inte ns e  s ignal w ith  h ypointe ns e  rim  &  ce ntral tiny dot
lik e  h ypointe ns e  focus  s ugge s ting dot-in-circle  s ign.

Figure 1: Radiograph  (A) and m ultiplanar plain and contras t MR
of foot (B) de m ons trating th e  os s e ous  and s oft tis s ue  le s ions  of

Myce tom a. Subcutane ous  and de e p m ultiple  granulom as ,
abs ce s s e s  w ith  fungal granule s  in th e  dors al planar and inte r

m e ta-tars al w e b s pace s .
(Re d arrow  - Dot in Circle  Sign in e ach  figure )

Th e re  is  a pe riph e rally e nh ancing tract is  s e e n e xte n-
ding upto th e  s ubcutane ous  fat and th e  s k in along
th e  late ral s urface  of s ide  of th e  plantar s urface  of
th e  s k in m e as uring upto 1.8 cm . It re pre s e nts  ch ronic
s uppurative  infe ction of th e  righ t foot w ith  s inus ;
m ultifocal m yce tom a of th e  tars us  and m e tatars us
w ith  s oft tis s ue  abs ce s s e s .

Case 2

45 yrs . old m ale , k now n diabe tic and ch ronic live r
dis e as e  pre s e nte d w ith  foot s w e lling. Th e  righ t foot
abs ce s s  w as  s us pe cte d. On MR, th e re  are  m ultiple
lobulate d h e te roge nous  abnorm al s ignal inte ns ity
are as  of variable  s iz e s  are  s e e n along th e  plantar
and th e  dors al m us culature  of th e  foot. Th e s e  lobulate d
are as  w ith  irre gular e nh ancing th ick e ning  in th e  s oft
tis s ue s  of th e  foot e ncas ing th e  fle xor and e xte ns or
te ndons , s h ow s  ce ntre  in dot s ign, h ow e ve r, no intra
te ndinous  abnorm al s ignals . Anoth e r focal e nh ancing
are a of s oft tis s ue  th ick e ning note d in th e  inte rtars al
s pace  of th e  1s t and 2nd toe  is  m e as uring 1.8 x 3.2 cm .
Th e  plante r apone uros is  s h ow s  re active  th ick e ning
w ith  s ubcutane ous  fat s tranding. No abs ce s s  cavity
/colle ction and no bone  involve m e nt note d. Th e  M R

Figure 2: Galle ry of Rad (A-C) and Path  (D) corre lation.

Case 3

55 yrs  old fe m ale  pre s e nte d to th e  h os pital w ith
re pe ate d e pis ode s  of foot s w e lling and m ultiple
dis ch arging s inus e s  on and off for th e  las t 30 yrs .
Initially, s h e  h as  h is tory of traum a. Th e  s inus  dis ch arge
is  of ye llow  and black  color.  Sh e  unde rw e nt s urgical
de bride m e nt 5-6 tim e s  afte r w h ich  th e  s w e lling
s ubs ide s  and de ve lops  again afte r an inte rval.
Radiograph  s h ow s  pe rios te al re action along th e  late ral
as pe ct of 3rd m e tatars al. Th e re  is  re m ode lling abnor-
m ality of 2nd m e tatars al bone . (Fig. 3)

Figure 3: Ph otom ontage  of clinico-radiologic s pe ctrum . Picture
A s h ow s  grayis h  tan s w e lling on dors um  of foot and (B- E) MR

of foot s h ow s  m ulti focal s oft tis s ue  and bone  involve m e nt.

O n MR, cortical e ros ions  are  s e e n in talus  along
pos te rior s ubtalar joint w ith  e nh ance m e nt along th e
articular s urface  of calcane um . Significant s k in and
s ubcutane ous  s oft tis s ue  s w e lling and e de m a is
ide ntifie d involving dors al and plantar as pe cts  of le ft
m id foot re pre s e nts  ce llulitis .
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ray, s tage  IV is  e s tablis h e d.
5. H oriz ontal s pre ad along a s ingle  row  re pre s e nts
s tage  V.
6. Multidire ctional s pre ad due  to uncontrolle d infe ction
is  clas s ifie d as  s tage  VI.5

Th e  Dot in Circle  Sign de s cribe s  th e  path ology of
fungal infe ction in im aging. Th e  ce ntral dot re pre s e nts
th e  fungal granule  w h ich  is  s urrounde d by T2 and
STIR h ype rinte ns e  m icroabs ce s s  s urrounde d by
fibrous  caps ule . Th e  tiny fungal granule  re turns
h ypointe ns e  s ignals  on all MR s e q ue nce s  due  to
s us ce ptibility. Th is  s ign on MRI re fle cts  th e  uniq ue
path ological fe ature s  of m yce tom a and is  lik e ly to be
a h igh ly s pe cific s ign for th is  le s ion as  de taile d in th e
inte rnational lite rature  as  cas e  re ports  from  m any
parts  of th e  w orld.6

In 2018, a uniq ue  atypical cas e  of unilate ral foot
s w e lling w ith out draining s inus e s  - cryptic m yce tom a
in 69  ye ar old m ale  from  Ke rala, India.7 Th e  s w e lling
w as  ove r th e  le ft foot follow ing traum a and initially
painle s s . H e  unde rw e nt MRI th at re ve ale d clas s ical
‘Dot In Circle ’ s ign s pe cific for m yce tom a.
A total of 8 cas e s  be tw e e n 2004 and 2013 from
Songk lanagarind H os pital, South e rn Th ailand w ith
h is topath ological proof of m yce tom a affe cting th e
m us culos k e le tal s ys te m , w ith  MR s pe cific s ign of
m yce tom a are  pre s e nte d in th e  lite rature .8

In 2003, radiological and h is tological findings  of tw o
patie nts  w ith  fungal m yce tom a of th e  foot are
pre s e nte d by Sarris  e t al.9  MRI re ve ale d m ultiple  2-
5 m m  le s ions  of h igh  s ignal inte ns ity inte rs pe rs e d
w ith in a low -inte ns ity m atrix.
Se n Anith a10  in 2011 pre s e nte d h is tologically prove n
e um yce tom a in 50-ye ar-old m ale  from  Tam il Nadu.
MRI s h ow e d e xte ns ive  s oft tis s ue  e de m a and ce nte r
in dot s ign in th e  foot and ank le  re gion w ith  tibial and
talar involve m e nt. CT s can s h ow e d bony os te olytic
are as  and s h ow e d pe rios te al re action.
Lik e  in a cas e  of Se n Anith a, th e  initial diffe re ntials
w e  propos e d on MR appe arance s  are  s oft tis s ue
h e m angiom a, tube rculos is  and atypical fungal infe c-
tion. Th e  “dots ” w e re  m is tak e n for ph le bolith s  of
h e m angiom a  and rice  bodie s  - h ypointe ns e  foci s e e n
in th e  s ynovial fluid of te ndons  or joints .
In th is  s tudy, all are  biops y prove n cas e s  of fungal
m yce tom a and all are  m iddle  age d patie nts  w h o
pre s e nte d initially w ith  h is tory of a indole nt lum p in
th e  re gion of foot and all cas e s  de m ons trate  th e  s pe -
cific dot-in-circle  s ign.

Mus cle s  at fle xor and e xte ns or com partm e nt of foot
including inte ros s e i, fle xor digitorum  longus  and bre vis ,
adductor h allucis , fle xor h allucis  bre vis  and e xte ns or
digitorum  m us cle s , inte r tars al ligam e nts  appe ar
diffus e ly th ick e ne d and s h ow  pos t contras t e nh ance -
m e nt. Th e re  are  m ultiple  w e ll de fine d colle ctions ,
e ncas ing fle xor and e xte ns or te ndons , s e cond, th ird
and fourth  m e tatars als , e xte nding into s ub cutane ous
s pace  of e xte ns or com partm e nt, large s t m e as ure
2 x 1cm  in axial dim e ns ion.
Th e s e  s h ow s  h ype rinte ns e  conte nt on T1W I, T2W I
and STIR s e q ue nce  s h ow s  s ignificant pos t contras t
e nh ance m e nt, and contains  m ultiple  s m all rounde d
are as  w ith  faint is o to h ype rinte ns e  s ignal w ith
h ypointe ns e  rim  &  ce ntral tiny dot lik e  h ypointe ns e
focus  s ugge s ting dot-in-circle  s ign. Th is  s pe ctrum
re pre s e nts  m us culos k e le tal m adurom ycos is  w ith
ce llulitis  and focal os s e ous  involve m e nt along s ubtalar
joint.

Discussion

Myce tom a is  a uniq ue  ne gle cte d dis e as e , ch arac-
te riz e d by de vas tating de form itie s , dis ability, h igh
m orbidity and s e rious  ne gative  s ocioe conom ic im pacts
on patie nts , fam ilie s  and com m unity. Many cas e s  are
painle s s , alth ough  painful le s ions  m ay prom pt th e
individual to s e e k  m e dical atte ntion.4 Pre dis pos ing
factors  include  th e  follow ing:

�  H is tory of traum a
�  W alk ing bare foot
�  Agricultural w ork
�  Poor pe rs onal h ygie ne
�  Poor nutrition
�  W ounds  or m ultiple  infe ctions

Th e re  is  a propos e d clas s ification s ys te m  for Madura.

1. Stage  I re fe rs  to th e  e xtrins ic pre s s ure  e ffe cts  on
th e  intact bone s  in th e  vicinity of an e xpanding
granulom a.
2. Stage  II re s ults  from  irritation of th e  bone  s urface
w ith out actual intraos s e ous  invas ion.
3. Cortical e ros ion and ce ntral cavitation occur in
s tage  III.
4. If th e  dis e as e  s pre ads  longitudinally along a s ingle
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Afte r e xh ube rant s e arch , th e  auth ors  ple dge  th at s uch
re s e arch  from  radiology pe rs pe ctive  h as  not be e n
conducte d in Pak is tan apart from  a cas e  re port.11

Th e  be ne fit of MRI in th e  diagnos is  of m adura is  th re e
fold, it is  accurate  in localiz ing th e  focus  (e s ) and
de pth  of s oft tis s ue  Infe ction and w h e th e r th e re  is
bone  involve m e nt or not. Se cond, pre s e nce  of ce nte r
in dot s ign h as  ne ar 100 pe rce nt accuracy for m adura
on MRI, patie nt can re ach  e arly diagnos is  and tre at-
m e nt, re ducing m orbidity.
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