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lkaptonuria  is  a  rare  autosomal  recessive  disease,  which  is
aused  by  mutations  in  the  homogentisate  1.2-dioxygenase
ene  on  chromosome  3q13.1 This  metabolic  disorder  results
rom  the  deficiency  of  homogentisic  acid  (HGA)  oxidase  that
s  responsible  for  the  breakdown  of  HGA,  an  intermediate
roduct  in  the  tyrosine  degradation  pathway.2 The  conse-
uent  increase  in  levels  of  HGA  causes  polymerization  and
ccumulation  of  a  melanin-like  pigment  that  is  selectively
eposited  in  connective  tissues.3 This  pigment  has  a  high
ffinity  for  skin,  bone,  and  mucosal  surfaces,  hyaline  carti-
ages,  intervertebral  discs,  skin,  sclera,  and  the  concha  and
elix  of  the  ear.4,5 Otologic  involvement  has  previously  been
escribed  by  one  study  and  limited  number  case  reports.5,6

We  report  systemic,  otoscopic  and  audiological  findings
or  a  patient  with  alkaptonuria.  Interestingly,  otoscopic
xamination  revealed  symmetrical  auricular  involvement
nd  unilateral  tympanic  membrane  involvement.

ase report

 62-year-old  female  patient  admitted  to  the  dermatology
linic  for  discoloration  of  the  auricle  for  2  years.  The  patient
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Figure  1  Bilateral  green-black  pigmentation  of  auricula.

as  consulted  by  otorhinolaryngology  for  discoloration  in
he  auricle.  The  patient  had  no  history  of  otological  surgery,
nfection,  trauma,  otorrhea,  or  tympanic  membrane  perfo-
ation.  Upon  questioning,  the  patient  had  morning  stiffness
nd  low  back  pain  for  many  years.  She  was  diagnosed  with
nkylosing  spondylitis  in  2012.

On  physical  examination,  green-black  pigmentation  was
een  in  the  crura  antihelix,  and  concha  auricularis  in  the
ilateral  auricle  (Fig.  1).  Otoscopic  examination  revealed
reen-black  pigmentation  on  the  right  tympanic  membrane,
hile  the  left  tympanic  membrane  was  in  normal  appear-

nce  (Fig.  2).  High  frequency  hearing  loss  was  detected  in
he  audiometric  examination.  Tympanometric  examination
evealed  type  A  tympanograms  bilaterally,  and  the  absence
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Figure  2  Unilateral  tympa  nic  membrane  involvement,  green-black  pigmentation  in  the  right  tympanic  membrane.
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Figure  3  The  normal  colored  urine  of  the  pati

f  acoustic  reflexes.  Computed  tomography  of  the  temporal
one  showed  no  pathology.

The  urine  had  a  typical  dark  appearance  after  alka-
inization  with  KOH  (Fig.  3).  Relevant  laboratory  results
ncluded  a  urine  organic  acid  screen  with  consider-
bly  elevated  HGA  excretion  (670  mmoL/moL  creatinine).
he  genetic  screening  revealed  combined  heterozygous
.175deIA/p.Ser59AIafsTer52  and  c.674  G  >  A/p.Arg225His
utations  in  the  exons  of  homogentisate  1.2-dioxygenase

ene.  Renal  and  liver  function  tests,  electrocardiogram  and
chocardiogram  were  within  normal  limits.  As  a  result  of  the
elevant  examinations  and  tests,  the  patient  was  diagnosed
ith  alkaptonuria.

iscussion

lkaptonuria  has  three  distinct  features  which  are  homogen-
isic  aciduria,  ochronotic  osteoarthropathy,  and  ochronosis.3

ach  feature  presents  at  a  different  stage  in  life.  Homogen-
isic  aciduria  is  present  at  birth  and  can  lead  to  early
iagnosis  by  the  darkening  of  the  urine  in  infancy.3 Ochrono-
is,  which  occurs  secondary  to  polymerization  of  HGA,
ppears  between  the  third  and  fifth  decade  of  life  with
elanin-like  pigment  deposition  in  the  ears  and  eyes.1

chronotic  osteoarthropathy  arises  about  the  fourth  decade
nd  mostly  affects  the  large  weight-bearing  joints,  such

s  the  knees,  leading  to  changes  similar  to  osteoarthritis
adiographically.7 The  vertebrae  are  also  often  affected,
ith  osteophyte  formation  and  stiffening  of  the  interver-

ebral  joints.3 Furthermore,  affected  patients  are  at  an

p
b
t

S16
urned  in  to  black  after  alkalinization  with  KOH.

ncreased  risk  of  bone  fractures,  nephrolithiasis,  prostate
tones,  and  valvular  heart  disease.8

The  majority  of  patients  are  asymptomatic  until  the  third
r  fourth  decade  of  life  and  causes  symptoms  with  the
nset  of  ochronosis.8 Steven  et  al.  evaluated  20-patients
ith  alkaptonuria,  and  they  reported  that  the  average  age
t  diagnosis  was  24  (range  0---65)  years.6 In  our  case,  since
he  symptoms  occurred  late,  the  alkaptonuria  diagnosed  in
he  sixth  decade.  This  patient  admitted  to  the  dermatol-
gy  clinic  for  green-black  discoloration  in  the  ear  without  a
iagnosis  of  alkaptonuria,  the  diagnosis  was  made  after  the
elevant  examinations.  Our  patient  had  morning  stiffness
nd  low  back  pain  for  several  years  and  was  diagnosed  with
nkylosing  spondylitis  eight  years  ago.  These  symptoms  may
ave  resulted  from  secondary  to  ochronotic  osteoarthropa-
hy.

Steven  et  al.  reported  ENT  findings  in  alkaptonuria
atients.6 They  observed  ENT  signs  or  symptoms  in  eighteen
f  the  20  patients  (90  percent).  Otological  signs  or  symptoms
bserved  in  this  study:  pinna  discoloration  60%,  cerumen
iscoloration  65%,  tympanic  membrane  discoloration  10%,
iddle  ear  discoloration  5%,  otalgia  15%,  tinnitus  30%  and

igh  frequency  hearing  loss  50%.6 Our  report  reveals  green-
lack  pigmentation  on  the  right  tympanic  membrane  and
elixes  of  both  ears,  in  addition  to  previously  diagnosed
ower  back  involvement.  Our  case  also  had  mixed  high  fre-
uency  hearing  loss.  The  conductive  part  of  this  hearing  loss
ight  have  developed  as  a  result  of  progressive  ochronotic

igment  deposition  and  resulting  altered  tympanic  mem-
rane  elasticity  or  as  a  result  of  ochronotic  impairment  of
he  ossicular  joint  mobility.
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Because  of  renal  excretion  of  HGA,  high  urinary  HGA  lev-
ls  are  diagnostic  of  alkaptonuria.8 Furthermore,  detection
f  the  defect  occurred  in  the  gene  which  codes  homogenti-
ate  1.2  dioxygenase  located  on  the  3q  chromosome  support
he  diagnosis  of  alkaptonuria.  Pigmentation  of  the  ear  auri-
le,  tympanic  membrane  and  sclera,  and/or  altered  urine
olor,  arthropathies  are  typical  clinical  manifestations  and
an  aid  diagnosis.

Different  therapeutic  modalities  have  been  applied  in  the
reatment  of  alkaptonuria,  such  as  ascorbic  acid,  nitisinone,
nd  a  low  protein  diet.9 The  nitisinone  has  the  potential  to
odify  the  disease  by  reducing  homogentisic  aciduria.6 It

s,  therefore,  essential  to  detect  alkaptonuria  early  so  that
atients  may  be  offered  treatment.

onclusion

espite  being  rare,  alkaptonuria  patients  can  present  to  the
tolaryngologist.  The  otolaryngologist  should  be  aware  of
he  ENT  findings  of  alkaptonuria  because  successful  early
iagnosis  and  referral  to  a  relevant  specialist  are  crucial  so
hat  disease-modifying  treatment  such  as  nitisinone  can  be
dministered.
onflicts of interest

he  authors  declare  no  conflicts  of  interest.

8

9

S16
ology  2022;88(S1):S163---S165

cknowledgment
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