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Defini8on	  	  

•  Infec8ons	  of	  the	  joints:	  
– Known	  as	  sep8c	  arthri8s,	  pyogenic	  arthri8s,	  
suppura8ve	  arthri8s,	  purulent	  arthri8s,	  or	  
pyarthrosis	  	  

– Caused	  by	  bacteria,	  fungi,	  mycobacteria,	  and	  
viruses.	  	  

•  “Sep8c	  Arthri8s”	  usually	  refers	  to	  bacterial	  
arthri8s.	  	  



Epidemiology	  	  

•  Childhood	  >	  adulthood.	  
•  Par8cularly	  in	  children	  <3	  Y/O.	  
•  M:F	  =	  2:1	  
•  Hip	  and	  knee	  joints	  are	  the	  most	  commonly	  
involved	  joints.	  	  



Risk	  Factors	  	  
•  Neonates:	  

–  Umbilical	  vessel	  catheteriza8on	  
–  Central	  line	  	  
–  Femoral	  vessel	  blood	  sampling	  
–  Osteomyeli8s	  	  

•  Older	  children:	  
–  Immunodeficiency	  
–  Joint	  surgery	  
–  Hemoglobnopathy	  
–  Underlying	  arthri8s	  
–  Diabetes	  
–  juvenile	  idiopathic	  arthri8s	  	  

•  Adults:	  	  
–  DJD	  
–  RA	  
–  Prosthe8c	  joints	  
–  IV	  Drug	  abuse	  	  
	  

	  
Most	  older	  infants	  
and	  children	  who	  
develop	  bacterial	  

arthri9s	  are	  without	  
chronic	  medical	  

problems!	  
	  



Routes	  of	  Transmission	  

Transmission	  	  

Hematogenous	  	   Direct	  
inocula8on	  	  

Con8guous	  
extension	  



Pathophysiology	  	  

h^p://www.aihw.gov.au/osteoarthri8s/what-‐
is-‐osteoarthri8s/	  



Microbiology	  (Bacterial)	  

Gram	  Staining	  	  

Gram	  Posi9ve	  	  

S.	  Aurues	  	   S.Epiderdimis	  	   Streptococci	  

GAS,	  Pneumococci,	  
GBS.	  	  

Gram	  Nega9ve	  	  

K.Kingae,	  N.gonorrhea,	  
N.meninge8des,	  

H.influenzae,	  Salmonella.	  	  	  



Microbiology	  (Bacterial)	  

Age	  Group	  

<3	  months	  	   3	  months-‐3	  
years	  	  

>3	  years	  &	  
Young	  Adults	  	  	  

The	  most	  common	  organism	  for	  
recently	  placed	  ar8ficial	  joints	  is	  
Staphylococcus	  epidermidis.	  	  

	  



Microbiology	  (Bacterial)	  
Age	  group	  	   Bacterial	  organisms	  	  

<3	  months	  	   •  Staphylococcus	  aureus	  (MSSA	  and	  MRSA) 	  	  
•  Group	  B	  Streptococcus	  (Streptococcus	  agalac8ae) 	  	  
•  Gram	  nega8ve	  bacilli	  (K.kingae) 	  	  
•  Neisseria	  gonorrhoeae 	  	  

3	  months-‐3	  years	  	   •  S.	  aureus	  (MSSA	  and	  MRSA) 	  	  
•  Kingella	  kingae 	  	  
•  Group	  A	  Streptococcus	  (S.	  pyogenes) 	  	  
•  Streptococcus	  pneumoniae 	  	  
•  Haemophilus	  influenzae	  type	  b	  (Hib) 	  	  

>	  3	  years	  	   •  S.	  aureus	  (MSSA	  and	  MRSA) 	  	  
•  Group	  A	  Streptococcus 	  	  
•  S.	  pneumoniae 	  	  
•  N.	  gonorrhoeae	  (in	  sexually	  ac8ve	  adolescents) 	  	  



Clinical	  Presenta8on	  	  
•  Acute	  onset	  (two	  to	  five	  days)	  of	  fever	  and	  
chills:	  
– Bacteremia	  

•  Joint	  pain,	  swelling,	  and	  limited	  range	  of	  
mo8on.	  	  

	  



Clinical	  Presenta8on	  	  

•  Neonates:	  
–  Subtle	  non	  specific	  symptoms	  
–  Sep8cemia	  (poor	  feeding,	  irritability,	  discomforts	  etc)	  
– More	  than	  one	  joint	  
– Hip	  arthri8s	  

•  Older	  children	  and	  Adults:	  
–  Fever	  and	  cons8tu8onal	  symptoms	  (malaise,	  poor	  
appe8te,	  irritability,	  tachycardia).	  	  

– Mimicking	  other	  pathologies.	  	  

	  



Diagnosis	  &	  Evalua8on	  
•  History:	  	  

	  Clinical	  feature	  	   Significance	  	  

Pain	  progression	  	   Constant	  pain	  in	  sep8c	  arthri8s	  	  

Joint	  trauma	  	   Possible	  direct	  inocula8on	  organisms	  

Rash	  	   Associated	  with	  N.gonorrhea	  and	  N.meningi8des	  	  

Skin	  and	  sod	  8ssue	  infec8ons	  	   Possible	  entry	  of	  S.aureus	  and	  GAS	  bacteremia.	  	  

Recent	  or	  concurrent	  illness 	  	   Recent	  URTIs,	  GI	  and	  genitourinary	  infec8ons.	  	  

Onset	  of	  most	  recent	  menses	  
(for	  postpubertal	  females) 	  	  

Disseminated	  gonococcal	  infec8on	  usually	  occurs	  in	  the	  
first	  seven	  days	  of	  the	  menstrual	  cycle 	  	  

Exposure	  and	  travel	  history	  	   TB,	  and	  other	  organisms	  

Immuniza8on	  status 	  	   Hib	  vaccine	  and	  PCV	  vaccines	  	  

Family	  history	  of	  rheumatologic	  
disease	  or	  inflammatory	  bowel	  
disease 	   	  	  

Other	  DDx.	  	  



Diagnosis	  &	  Evalua8on	  
•  Physical	  Examina8on:	  
–  Inspec8on	  and	  general	  observa8on	  
–  	  Skin	  examina8on:	  

•  N.	  gonorrhoeae	  (picture	  2)	  or	  N.	  meningi-dis	  	  
–  Eye	  examina8on	  	  
–  Liver	  examina8on	  
– Musculoskeletal	  examina8on	  	  

•  All	  bones	  should	  be	  palpated	  and	  all	  joints	  moved	  
•  	  The	  involved	  joint	  is	  typically	  swollen,	  red,	  warm,	  and	  tender	  to	  
palpa8on	  

•  Asymmetric	  bu^ock	  creases	  or	  swelling	  of	  a	  bu^ock	  or	  the	  
genitalia	  	  

•  Ac8ve	  and	  passive	  range	  of	  mo8on	  usually	  are	  decreased	  



Skin	  Lesions	  in	  Disseminated	  
Gonococcal	  Infec8on	  

	  



Acute	  Meningococcemia	  Skin	  	  
Lesion	  



Bacterial	  Sep8c	  Arthri8s	  	  



Joint	  Effusion	  

h^ps://en.wikipedia.org/wiki/Joint_effusion	  



Diagnosis	  	  

•  Inves8ga8ons:	  
–  Blood	  tests:	  

•  CBC	  
•  ESR	  and	  C-‐reac8ve	  protein	  
•  Blood	  cultures	  	  

–  Synovial	  fluid	  (Gold	  Standard!):	  
•  cell	  count,	  Gram	  stain,	  culture	  (aerobic	  and	  anaerobic),	  and	  
suscep8bility	  tes8ng.	  	  

•  PCR	  tes8ng	  of	  synovial	  fluid	  for	  K.	  kingae.	  	  
•  Culture	  for	  unusual	  pathogens:	  TB,	  Pasteurella,	  
sporotrichosis,	  or	  brucellosis.	  	  



Diagnosis	  	  

•  Imaging:	  
– Plain	  X-‐ray:	  	  

•  Iden8fy	  fractures,	  foci	  of	  osteomyeli8s,	  and	  other	  
causes	  of	  osteoar8cular	  pain	  and	  swelling.	  	  

– Ultrasound	  and	  MRI:	  	  
•  More	  sensi8ve	  for	  joint	  effusion.	  	  

– CT	  
	  



h^p://www.reumatologiaclinica.org/en/tuberculous-‐arthri8s-‐in-‐2-‐year-‐old-‐
toddler/ar8culo/S2173574311000554/	  





Management	  

•  The	  goals:	  
– Steriliza8on	  and	  decompression.	  	  

Management	  	  

Surgical	  	   An8bio8cs	  	  



Management:An8bio8cs	  	  

•  Empirical	  an8bio8c	  therapy	  
	  

Age	  group	   An9bio9cs	  	   Notes	  	  

0-‐3	  months	  	   Nafcillin,	  or	  
Amoxicillin	  +	  
Gentamicin	  or	  
Cefotaxime	  	  

Vancomycin	  
should	  be	  instead	  
of	  nafcillin	  or	  
amoxicillin	  for	  
neonates	  who	  
have	  been	  in	  ICU	  
>1	  week.	  	  

>3	  months-‐	  adults	   Nafcillin	  
Clindamycin	  or	  
Vancomycin	  
Cefazolin	  

______________	  

CeMriaxone	  and	  
vancomycin	  are	  
the	  best	  ini8al	  
empiric	  therapy.	  	  



Management:	  An8bio8cs	  	  

•  Specific	  an8bio8c	  therapy:	  
	   Organism	  	   An9bio9cs	  

S.Aureus	  	   MSSA:	  Nafcillin,	  or	  Amoxicillin.	  	  
MRSA:	  Vancomycin	  or	  Clindamycin.	  

S.Epiderdimis	  	   An8staphylococcal	  (Nafcillin	  or	  
Vancomycin)	  

GAS	   Penicillin	  

GBS	   Penicillin	  	  

S.Pneumoniae	  	   Penicillin	  sensi8ve:	  penicillin	  
Penicillin	  resistant:	  Cedriaxone	  or	  
Cefotaxime	  

K.Kingae	  	   Cedriaxone	  or	  Cefotaxime	  

H.	  Influenzae	  B	   Cedriaxone	  or	  Cefotaxime	  



Management:	  Surgical	  	  	  

•  Arthrotomy	  	  
•  Arthroscopy	  	  
•  Needle	  Aspira8on	  

	  

Rx	  of	  infected	  prosthe9c	  joints:	  
The	  first	  stage	  is	  to	  remove	  the	  joint,	  treat	  with	  anAbioAcs	  

for	  6	  to	  8	  weeks,	  and	  then	  replace	  the	  joint.	  	  
	  



Management:	  Other	  Aspects	  	  

•  Pain	  and	  fever	  
•  At	  home	  NSAIDs	  	  
•  Dexamethasone	  (controversial)	  	  
•  Physical	  therapy	  



Complica8ons	  	  

•  Joint	  laxity,	  subluxa8on,	  or	  disloca8on	  	  
•  Joint	  restric8on	  	  
•  Limb-‐length	  discrepancy	  	  
•  	  Avascular	  necrosis	  	  
•  Enlargement	  of	  the	  femoral	  head	  
•  Pathologic	  fractures	  	  
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For	  any	  ques8ons	  or	  comments	  
please	  contact	  us	  at:	  

info@letstalkmed.com	  


