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b Servicio  de  Cirugía  Ortopédica  y  Traumatología,  Hospital  Clínic  de  Barcelona,  Barcelona,  Spain
c Servicio  de Cirugía  Ortopédica  y  Traumatología,  Hospital  Universitario  La  Paz,  Madrid,  Spain
d Cátedra  de Cirugía  Ortopédica  y  Traumatología,  Universidad  San  Pablo,  CEU,  Madrid,  Spain

Received  30  June  2013;  accepted  4  July  2013

KEYWORDS
Knee  replacement;
Painful  knee;
Consensus

Abstract  The  opinions  of  21  experts  in knee  surgery  were  evaluated  in  this  study,  using  a  DEL-

PHI questionnaire  method  in  two  successive  rounds,  on  64  controversial  scenarios  that  covered

both the  diagnosis  and  possible  treatment  of  painful  knee  replacements.  The  level  of  consensus

was significantly  unanimous  in 42  items  and  of  the design  in 5, with  no agreement  in  17  of  the

questions presented.  In  light  of  the  published  scientific  evidence,  the  surgeons  who  took  part

showed to  have  a  notable  level  of  information  on the  most  effective  diagnostic  tests,  although,

it should  be  pointed  out  that  there  was  a  lack  of  confidence  in  the  possibility  of  ruling  out  an

infection when  the  erythrocyte  sedimentation  rate  and  the  C-reactive  protein  were  within  nor-

mal values,  which  have  been  demonstrated  in the  literature  to  have  a  high  negative  predictive

value.

As regards  the  treatments  to  employ  in the  different  situations,  the  responses  of  the  expert

panel were  mainly  in agreement  with  the  data  in  the  literature.

The conclusions  of  this  consensus  may  help  other  surgeons  when  they  are  faced  with  a  painful

knee prosthesis.

©  2013  SECOT.  Published  by  Elsevier  España,  S.L.  All  rights  reserved.
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Consenso  SECOT  sobre  artroplastia  de  rodilla  dolorosa

Resumen  En este  estudio  se  valoran  las  opiniones  de  21  expertos  en  cirugía  de  rodilla,

mediante la  metodología  Delphi  de cuestionarios  en  2  rondas  sucesivas,  sobre  64  escenarios

controvertidos  que  abarcan  tanto  el diagnóstico  como  el posible  tratamiento  de las  artroplas-

tias de  rodilla  dolorosas.  El grado  de  consenso  fue significativamente  unánime  en  42  ítems  y

el de  disenso  en  5,  sin  encontrar  acuerdo  en  17  de las  cuestiones  planteadas.  A  la  luz de  la

evidencia científica  publicada,  los  cirujanos  que  participaron  demostraron  un  grado  notable  de

información  sobre  las  pruebas  diagnósticas  más  rentables,  aunque  llama  la  atención  la  falta  de

confianza en  la  posibilidad  de descartar  una  infección  cuando  la  velocidad  de  sedimentación  y
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la  proteína  C  tienen  valores  normales,  lo  que  ha  demostrado  en  la  literatura  tener  un  alto  valor

predictivo negativo.

Respecto  a  los  tratamientos  a  emplear  en  las  distintas  situaciones,  las  respuestas  del  panel

de  expertos  estuvieron  mayoritariamente  en  consonancia  con  los datos  de  la  bibliografía.

Las conclusiones  de este  consenso  pueden  ayudar  a  otros  cirujanos  en  el momento  de

enfrentarse a  una  prótesis  de  rodilla  dolorosa.

©  2013  SECOT.  Publicado  por  Elsevier  España,  S.L.  Todos  los  derechos  reservados.

Introduction

In the  last  25  years,  joint  replacement  (or  arthroplasty)
techniques  at the  level of the knee have been  very  success-
ful.  The  number  of implants in  the  USA doubled  between
1999  and  2008,  when 600,000  total  knee  arthroplasties  were
implanted.1 In Spain,  the  estimated  number  of  knee  prosthe-
ses  is  around  45,000,  although  there  are  no  official  figures.
The  increase  of  indications,  the  seventh  decade  of life  of  the
baby  boom  generation  and  the extension  of this technique
to  an  increasingly  younger  population  lead  us  to  expect
an  even  greater  increase  during  the next  decade,  not only
of  primary  implants,  but  also  of  rescue  procedures  due  to
complications.2

Failures  represent  only  a small amount,  no  more  than
10%  of  implants  at 10---15  years,  but  their consequences  are
devastating.  The  predominant  causes  are  infection  of  the
prosthesis,  instability  and aseptic  loosening.3

Considering  the current  controversy  surrounding  rescue
of  failed  implants  and the  need  to  optimize  resources,  it is
important  that  surgeons  facing  painful  knee  replacements
are  able  to  recognize  failure  patterns  and  apply  treatments
in  a  systematic  manner.  The  objective  of this  work  was  to
obtain  the  opinion  of experts  on  this subject  through  a struc-
tured,  remote  technique,  in order  to  reach a consensus
including  professional  criteria  and  evidence-based  clinical
recommendations.  This  will  help  in the  decision-making  pro-
cess  and  reduce  variability  in clinical  practice  regarding  this
controversial  issue.

Methodology

We  used  a  widely  employed  technique  in biomedicine  to
obtain  a  professional  consensus  among  a  group  of experts
who  were  not  physically  present  (modified  Delphi  method).

This  method  consists  of  2  rounds  of  e-mailed  ques-
tionnaires.  The  results  of  the first  round  were  processed
and  published  so as  to  allow  reconsideration  of  manifestly
diverging  positions  prior  to  starting  the second  round  with
the  non-consensus  items.This  survey  technique  is  reliable
and  has  a  long  standing  tradition  in  biomedical  research.4---7

Some  important  advantages  of this consensus  method
are:

•  It preserves  anonymity,  thus  defending  individual  opin-
ions.

•  It allows  a  controlled  interaction  of  each  member  with
the  views  of  the rest  of  the group.

• It  provides  the  opportunity  for  each participant  to  reflect
and  reconsider  opinions  between  the first  and second
round.

• It  offers  the possibility  of changing  stances,  if the  argu-
ments  presented  justify  it,  without  this being  known  to
the  other  panelists.

•  There  is  statistical  validation  of  the consensus  achieved.

Panel  of experts  and  topics  selected

The  first  3  authors  of  the work  constituted  the  Scientific
Committee  which chose  3 problematic  aspects  of  painful
knee  prostheses:

•  Diagnosis  of  prosthesis  infection.
•  Diagnosis  of  instability.
•  Initial  therapeutic  attitude  in cases  of  infec-

tion/instability.

This committee  developed  a  set  of  64  professional  crite-
ria  or  proposals  (items)  related  to  the aspects  mentioned,
which reflected  professional  judgment  on  the subject  under
study  and  which  were  submitted  for the consideration  of  a
group  of  21  specialists,  with  a  special  interest  in knee  pathol-
ogy,  and  whose  usual  clinical  practice  included  a  significant
number  of  implanted  knee  arthroplasties.

Contents  and processing  of the  questionnaire

All  consensus  items  (Fig.  1)  were  measured  with  the  same
Likert-type  ordinal  scale  of  9 points  with  linguistic  qualifiers
(‘‘agree/disagree’’).

Fully disagree Fully agree

Low Medium

1 3 4 52 6 7 8 9

High

Figure  1 Numerical  scoring  scale  measuring  the  level of

agreement  or  disagreement.
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Assessment  criteria

•  1---3:  I disagree  with  the  statement  (the  lower  the score,
the  greater  the  level  of  disagreement).

•  4---6:  I neither  agree  nor  disagree  with  the  statement;  my
opinion  on  the  issue  is  not  fully  defined  (4 or  6  were  cho-
sen  depending  on  whether  one  was  probably  closer  to
disagreement  or  agreement,  respectively).

•  7---9:  I  agree  with  the statement  (the  higher  the score,  the
greater  the level  of  agreement).

Interpretation  of results

The  position  of  the  median  scores  within  the group  and
the  level  of  agreement  reached  by  the respondents  were
used  to analyze  the opinion  of  the  group  and the kind  of
consensus  reached  on  each question,  according  to  the  fol-
lowing  criteria:  an  item  was  considered  consensual  when
there  was  ‘‘concordance’’  in the opinion  of the panel,  that
is,  when  the  number  experts  who  scored  it  outside  the 3-
point  region  containing  the median1---9 was  less  than  a third of
respondents.  In this  case,  the median  value  determined  the
consensus  reached  by  the  group:  majority  ‘‘disagreement’’
with  the  item  if the  median  ≤3  or  majority  ‘‘agreement’’
with  the  item  if the  median  ≥7. Cases  in which  the median
was  in  the  4---6 region,  were  considered  as  ‘‘doubtful’’
items.  On the other  hand,  we  established  that  there  was
‘‘discordance’’  among  the  panel  when the  scores  of  one-
third  or  more  of  the  panelists  were  in  the 1---3  region,  and  the
scores  of  another  third  or  more  were in  the  7---9  region.  The
remaining  items,  in which  there  was  neither  agreement  nor
disagreement,  were considered  to  have  an ‘‘unspecified’’
level  of consensus.  All items  on  which  the group  did not
reach  a  clear  consensus  in favor  or  against  the issue  under
consideration  (doubtful  items,  those  on  which  there  was  dis-
cordance  and  those  which showed  an  ‘‘unspecified’’  level
of  consensus)  were  proposed  for  reconsideration  by  the
panel  in  the  second  Delphi  round.  Items  on  which  there
was  a  high  dispersion  of  opinions  among  respondents,  with
an  interquartile  range  ≥4  points  (range  of  scores  contained
between  the p25  and p75 values  of  the  distribution),  were
also  reassessed.

Results

Of  the  64  items  proposed,  there  was  sufficient  consensus,
either  as  agreement  or  disagreement,  on  30  of  them  in the
first  round.  Out  of  the 34  which  were  reassessed  in the sec-
ond  round,  a consensus  was  reached in only 17  cases  (Fig.  2).
In  short,  there  was  agreement  with  the proposed  item  in 42
cases  (65.6%),  disagreement  in 5 (7.8%),  and  there  was  no
consensus  on  the issue  proposed  in 17  cases  (26.6%).

Therefore,  those  items  on  which  there  was  a  broad
consensus,  either in favor  or  against  the proposal,  were  use-
ful  for  this  work  and  were  the ones  used  to draw  definitive
conclusions,  supported  by  the available  literature.

The  level  of agreement  on each  of the  proposals  or  items
is  shown  in  Figs. 3---5,  corresponding  to  the 3 controversial
aspects  related  to  painful knee  arthroplasty  selected  by  the
Scientific  Committee.

No

consensus

on decision 

1st  round

2nd  round

Consensus

in agreement

N=64 items

34

141717

30 28 2

3

Consensus

in

disagreement

Figure  2  Distribution  of  the  criteria  on which  there  was

agreement  and  disagreement  in the  successive  rounds.

Conclusions

Diagnosis  of prosthetic  infection

Prosthetic  infection  should be the  first  cause  to be  ruled
out  when faced  with  a  painful  knee prosthesis.  It is  vital to
obtain  an early  diagnosis  in order  to  initiate  a specific  treat-
ment  with  chances  of  success.  The  clinical  diagnosis  is  based
on suspicion  caused  by  clinical  signs of  fever,  suppuration  or
inflammation  in  the  joint,  or  else  radiographic  signs of  early
loosening  or  periosteal  reaction.

C-reactive  protein  and  erythrocyte  sedimentation  rate

have  a high  negative  predictive  value  and  must  be the

first  tests  requested

There  are many  tests  available  to detect  infection,  but  it  is a
unanimous  opinion  among  the panelists  that  C-reactive  pro-
tein  (CRP)  and  erythrocyte  sedimentation  rate  (ESR)  should
be  the  first  tests  requested,  jointly,  upon  clinical  suspicion
of  infection.  Nevertheless,  we  must  bear in  mind  that  some
inflammatory  or  neoplastic  processes  can  also  increase  these
markers.8

Although  there  are  some  doubts  among  the  participating
specialists  on  the  value  of  the  combined  negativity  of  both
tests  to  rule  out  infection,  the literature  contains  strong
evidence  of  their  higher  negative  predictive  value  (negative
probability  ratio:  0---0.6).9,10

Therefore,  the  recommendation  is  to  carry out these  2
tests  jointly  in  order  to  rule  out infection  with  a high  nega-
tive  predictive  value.8

Joint  puncture  is  recommended  when  both  tests  are

negative  and  suspicion  persists

A  large  majority  of  panelists  recommended  joint  punc-
ture  and  aspiration  for  patients  in  whom  both  laboratory
tests  were  positive.  The  fluid  should  be  analyzed  and
cultured,  provided  that  2 weeks  have  elapsed  since  the
last  dose  of  antibiotics.  In  addition  to  a  culture  to  iden-
tify  the germ  involved,  synovial  fluid analysis  should  also
include  a cell count. Various  works  have  established  differ-
ent thresholds,11---13 but  we  can  safely  assume  that  a cell
count  over  3000  cells/�L  or  over  65%  neutrophils  is highly
suspicious  of  chronic  prosthetic  infection,  although  this has
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N.º Block 1: Diagnosis of prosthetic infection

When should joint puncture and fluid culture for aerobes and anaerobes.

analysis of the synovial fluid and leukocyte count or percentage of

neutrophils. be carried out?

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

ESR+CRP should be requested for all patients in whom

clinical (fever. reddening. suppuration. etc.) or radiographic (early

loosening. periosteal reaction) exploration leads to suspicion of infection.

It is possible to rule out infection when both results are normal.

These serological tests are scarcely assessable in patients with

baseline rheumatic disease.

All patients with clinical suspicion of infection should undergo joint

puncture. 

Patients with. at least. altered ESR or CRP should undergo the

procedure.

The rate of false negatives doubles if less than 15 days have passed

since the last dose of antibiotics.

The test should be repeated in case of discrepancies between clinical

laboratory suspicion and negative aspiration results. 

Regarding the use of special imaging tests. indicate your level of agreement with

the following statements:

Which is the surest proof for patients who must undergo an intervention due to

unconfirmed suspicion of infection? .  

Labeled-leukocyte scintigraphy or PET scans should only be

requested when the repeated puncture is negative and clinical

suspicion of infection persists.

Infection is very likely when these tests are positive.

MRI does not play a role in the diagnosis of prosthetic infection.

Biopsy samples should be taken by arthroscopic surgery.

Intraoperative Gram staining is not useful to rule out prosthetic

infection.

A positive Gram staining confirms prosthetic infection.

The presence of over 10 neutrophils per high-power field in at least 5

fields is proof of infection.

Various samples of periprosthetic tissue should be cultured in order to

increase the reliability of the diagnosis of infection.

Cultures should be prolonged for over 10 days in enriched media.

3.41

8.62

6.62

7.29

7.81

7.25

7.69

7.00

7.56

6.82

4.33

7.06

7.29

6.38

8.75

8.31

1  2  3  4  5  6  7  8  9

Which is the first test to request in order to rule out prosthetic infection?

Figure  3  Diagnosis  of  prosthetic  infection.

no value  in  acute  phases  where  these  figures  may  be  tem-
porarily  increased.

In case  of  discrepancies  between  the results  of  this
test  and  the analysis,  the panel  recommends  repeating  the
punction.8,14

Labeled-leukocyte  scintigraphy  should  only  be used  if

the  above  tests are  negative  and  there  is  clinical

suspicion  of  infection

If  the clinical  suspicion  of  infection  persists  and  the  repeated
puncture  remains  negative,  there  is  a  strong  consensus
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N.º Block 2: Diagnosis of instability

What is the usual presentation of instability pain symptoms?

A mechanical pain which is manifested during gait.

A mechanical pain which is manifested during gait.

Test varus-valgus in extension.

Test rotational stability  in flexion and extension.

How does patellar instability manifest in TKA?

Anterior pain in flexion-extension.

Presence of “clunking” and blockage.

Dislocation/subluxation episodes in the patella.

Imbalance in the flexion-extension spaces and cuts.

Inadequate width of the tibial polyethylene.

Lesion of the collateral ligaments.

Polyethylene wear.

Collapse of the tibial component.

Radiographic study under load and in maximum flexion.

Functional radiographs in forced varus and valgus.

When should a CT scan be obtained to diagnose TKA instability?

In cases of femoropatellar instability.

In cases of rotational instability.

Whenever there is suspicion of instability.

It may indicate malposition of the patellar component. 

It may coincide with patellar “clunking”.

It may indicate a breakage of the polyethylene.

39. It may indicate patellar dislocation/subluxation.

Do you agree with the following statements. when a joint popping noise is

observed in flexion-extension?

Secondary deterioration of the collateral ligaments.

Following a standard radiographic knee exploration. what test should be

requested upon suspicion of TKA instability?

In belated explorations. which is the most common cause of the perception

of increased varus-valgus mobility?

What does an increase in varus-valgus gaping in the postoperative

period of TKA indicate?

Tests anteroposterior drawers. at 90.º flexion.

How should clinical assessment to verify the existence of instability after

TKA be carried out? 
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7.12
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4.12
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6.44

7.19
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1 2 3 4 5 6 7 8 9

Figure  4  Diagnosis  of  instability.

among  the  panel  that  the  test  which  should  be  requested
is  labeled-leukocyte  scintigraphy.  The  majority  of  the panel
believes  it  to  be  highly  reliable.15---17 Nowadays,  scintigra-
phy  with  gallium  and  technetium  has been  displaced  by

leukocyte  radiolabels,18 which  today  represent  the gold
standard  imaging  test  for suspicion  of  infected  prosthesis.

The  panelists  agreed  that  magnetic  resonance  imaging
does  not  play  a  role  in these patients.  It  is  evident  that,
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Upon suspicion of acute infection of a total knee arthroplasty (TKA) based on

positive clinical and analytical criteria. what would be the most appropriate

therapeutic attitude?

Surgical cleaning and replacement of the polyethylene insert. taking

joint tissue samples for culture.

N.º  Block 3: Initial therapeutic attitude in cases of infection/instability

40
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48
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52
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54

55

56

57

58

59

60

61

62

63

64

Initiating antibiotic treatment and assessing the evolution of the CRP

and ESR analytical parameters.

What is the success rate of treatment of an acute TKA infection related to?

Early initiation of empirical antibiotic treatment.

Early surgical treatment.

Knowledge. prior to debridement surgery. of the microorganism causing

the infection. as well as its antibiogram.

Upon infection of a TKA. which treatment offers the greatest possibility

of success?

 

Replacement in a single surgical procedure with aggressive debridement.

Replacement in 2 surgical stages with antibiotic therapy for 3 to 6 weeks.

Regarding the advantages/disadvantages of articulated spacers compared to

single blocks:

They are preferable because they maintain a certain degree of

muscular mobility and activity.

They generate cement particles and can maintain inflammation.

In case of suspicion of pain due to instability:

The use of a stabilized knee support or a cane for a few days can

improve the symptoms and help the diagnosis.

What is the ideal solution for a TKA presenting instability in flexion and

extension?

Ligamentous rebalancing.

Revision of the TKA for a more constrained prosthetic system.

Increasing the size of the insert until articular stability can be

obtained. 

What would be the first clinical decision in case of frank patellar instability

after a TKA?

Replacement of the femoral component and placement in external rotation.

Study of the rotation of the femoral and tibial components by MRI

or CT.

What is the role of arthroscopic arthrolysis in cases of painful prosthesis

caused by arthrofibrosis?

It is the treatment of choice in the 6 months following the intervention.

This should be done in all cases and replaced by an equal or thicker one.

Realignment of the extensor apparatus.

It is useful regardless of the time elapsed.

In case of isolated replacement of the polyethylene due to instability caused

by wear/breakage:

This should only be done in cases of early wear (before 10 years).

Whenever possible. a more congruent polyethylene should be used.

What type of prosthesis should be used if a revision due to severe

instability is carried out?

Type TC III CCK revision prosthesis.

Fixed hinge prosthesis.

Rotating hinge prosthesis.

Revision prosthesis with posterior stabilization and reconstruction of

the damaged collateral ligaments (Krakov technique).
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Figure  5  Initial  therapeutic  attitude  in  cases  of  infection/instability.

today,  resonance  imaging  scans  present  significant  distort-
ions  due  to  the  presence  of  metallic  material.

Positron  emission  tomography  (PET)  is  still  being  devel-
oped  for  the  field  of  diagnosis  of infected  arthroplasties.19

Diagnosis  of  prosthetic instability

Instability  after  total  knee  arthroplasty  (TKA)  is  the cause  of
failure  and subsequent  revision  in between  10%  and 22%  of
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all  cases.20 Treatment  achieves  good  results  in many  cases.
However,  if the  causes  of  instability  are  not  identified,  the
surgeon  runs  the risk  of  repeating  the same  mistakes  and
obtaining  the  same  result, that  is,  another  unstable  pros-
thesis.  Therefore,  it is  important  to  be  very  careful  when
confirming  the diagnosis  and to  understand  the  causes  of
the  problem.

Instability  is manifested  by  pain  upon  load  and  gait,  and

the  assessment  of laxity  should  be carried  out  in  all 3

planes

A  high  level  of  consensus  was  reached  regarding  the obser-
vation  that  instability  pain  is primarily  manifested  during
gait  and  in  the standing  position.  Anterior  knee pain  after  a
TKA  is a  relatively  common  complaint  among  patients,  but
approximately  20%  of  cases were  not  satisfied  with  the final
result  regarding  daily  life  activities.21

There  was  also  a significant  level  of agreement  regarding
the  exploration  of  joint  instability  in TKA,  including  the
assessment  of stability  in  extension,  flexion  and  rotational
stability.  Physical  examination  of patients  with  an unsta-
ble  TKA  is  helpful  to  identify  the  type  of  instability  and its
etiology.  There  are  3  main  types  of instability:  instability
in  extension,  instability  in flexion  and overall  instability  in
addition  to  genu recurvatum.20,22

Preoperatively  identifying  patients  at risk  of  suffering
instability  after undergoing  a  TKA  (neuromuscular  disease,
hip  or  feet  deformities,  morbid  obesity,  etc.) would  help
to  avoid  creating  this  problem.  The  assessment  should  be
carried  out  in  a  formal  and exhaustive  manner,  in all  planes,
examining  stability  in  extension,  in 90◦ flexion,  and  in 30---45◦

intermediate  and  rotational  arches.20,22

The  fundamental  sign  of  femoropatellar  instability  is

dislocation/subluxation

Regarding  femoropatellar  instability,  there  was  a  high
level  of  consensus  agreement  that  this pathological
situation  is  defined  by  the observation  of  patellar  dislo-
cation/subluxation  episodes.  Anterior  prosthetic  knee pain
should  not  be  identified  with  patellar  instability  problems  in
flexion-extension,  because  it  is  usually  due  to other  causes,
such  as  internal  rotation  of  the tibial  component.23 The
patellar  ‘‘clunk’’  sign  is  related  to  overgrowth  and fibrosis  of
suprapatellar  soft  tissues,  which can  become  trapped  in  the
anterior  femoral  shield  during flexion-extension,  especially
with  the  posterior  stabilized  Insall-Burstein  II prosthetic
model  type (Zimmer  Inc., Warsaw,  IN,  USA),  but  it  is  not
indicative  of  patellar  instability.

Varus---valgus  gaping  in extension  is a sign  of imbalance

in  the  creation  of  joint  spaces,  but  its meaning  is  not

clear  to  the panel  for  other  reasons

The  responses  only offered  a  high  level  of consensus
regarding  the  significance  of  varus---valgus  gaping  in the
immediate  postoperative  period  when  there  was  an imbal-
ance  in  flexion-extension  spaces. Agreement  was  scarce
regarding  the  influence  on  this  laxity  of  polyethylene  thick-
ness  and  lesions  of  the collateral  ligaments.

It  is  true  that  increased  gaping  (varus/valgus)  in
extension  clearly  indicates  iatrogenic  injury  of  the  col-
lateral  ligaments  during  surgery.  This  may  require  repair,

reconstruction  or  increased  constriction  of  the  system.  Nev-
ertheless,  it has  been  shown  that  conservative  treatment  is
able  to  achieve  the same  mechanical  stability,  compared  to
cases  where  the  ligament  was  intact.24

This same  laxity  detected  at  a later  stage is  more related

to  polyethylene  wear  or  collapse  of  the  tibial  plateau

There  was  greater  consensus  on the  cause  of increased
varus---valgus  mobility,  due  to  polyethylene  wear  or  col-
lapse  of  the tibial  component,  not  being  synonymous  with
ligamentous  failure,  and  not  requiring  a  more  constrained
implant.  Regarding  the  causes  of  this instability,  these may
include  aseptic  loosening,  bone  loss  due  to  collapse,  fracture
and  polyethylene  wear.22

Functional  radiographs  and  a CT  scan  should  always  be

requested  upon  suspicion  of  femoropatellar  instability

This  question  generated  a  broad  consensus  regarding  the
request  for  a  radiographic  study  with  functional  forced
varus/valgus  tests.  On the other  hand,  there  was  no consen-
sus  about requesting  a  radiographic  study  with  load  and
maximum  flexion,  despite  the  fact that  it  can  be  useful  to
assess  polyethylene  usury  and  anterior  subluxation  in case
of  posterior  cruciate  ligament  failure  for  CR-type prosthe-
ses.  Radiographs  with  load  may  be useful depending  on  the
type  of  instability,  and oblique  radiographs  can help  to  assess
osteolysis  present  in femoral  condyles.23

There  was  a  significant  consensus  about  requesting  a CT
scan  upon  suspicion  of  patellar  instability.  However,  this
consensus  did  not  apply  to  requesting  the  test  in  case  of  sus-
pected  rotatory instability.  CT  scans  can be very  useful  in the
detection  of  internal  malrotation  of the femoral  component,
taking  the  epicondylar  axis as  a  reference.  They  can  also  be
useful  to  evaluate  periprosthetic  osteolysis,  especially  when
a  3D  CT  scan  is  obtained.23

Joint  popping  sounds  in  flexion-extension  indicate
femoropatellar involvement  or  breakage  of the
tibial polyethylene  component

There  was  consensus  regarding  the  4 items  of the  question,
although  3 of  the  questions  related  to  patellar  problems;
misplacement,  true  subluxation/dislocation  and the appear-
ance  of  patellar  ‘‘clunking’’.24

In  any  case,  the rate  of  complications  related  to  the
patellofemoral  joint  varies  between  5%  and  55%,  and
requires  revision  surgery  in 29%  of cases.23

Therapeutic  approach in  cases  of painful  total
knee prostheses

Surgical  cleaning  and  replacement  of  the  polyethylene

component  are recommended  in cases  of  acute

infection.  The  initial  antibiotic  treatment  should  be

abandoned

Acute  prosthetic  infection  is  defined  by  local  inflammatory
signs  and/or  surgical  wound  drainage,  with  or  without  fever,
with  less  than 4  weeks  duration.  Less  frequently,  it is  due  to
hematogenous  metastasis  from  a  distant  focus.  In such  cases
it  is  known  as  late  acute  infection.  Its  symptoms  are  similar
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to septic  arthritis  in a native  joint  and  it is  important  to
ensure  that  the  prosthesis  worked  properly  before the onset
of  symptoms.  Both  types  of  acute  infection,  postoperative
and  acute  hematogenous,  should be  treated with  the same
surgical  procedure.25,26 This  should  consist  in debridement
and  replacement  of  modular  components  which  are not  fixed
to  the  bone,  such as  polyethylene  inserts,  with  antibiotic
treatment  being  initially  contraindicated  before  surgery.

A  negative  Gram  test  does  not  serve  to  rule  out

infection.  However,  intraoperative  biopsies  are  highly

valuable  to  confirm  infection  during  surgery

The  Gram  test  is  not useful  to  rule  out  infection,  especially
when  used  as  an intraoperative  screening  method.  Several
authors27,28 have  reviewed  the usefulness  of  this test  for  the
diagnosis  of infection  and all  have  agreed  that  it should  not
be  used  as  a routine  method  for  the screening  of  infection,  as
it  has  a  sensitivity  of 19%,  despite  having  a specificity  of 98%
and  a  positive  predictive  value  of  63%. The  latest  guideline
on prosthetic  infection8 issued  by  the  American  Association
of  Orthopedic  Surgeons  (AAOS)  contained  a strong  recom-
mendation  against  the use  of  this  test in the  diagnosis  of
prosthetic  joint  infection  (Recommendation  11).

Regarding  the  intraoperative  count  of  polymorphonuclear
cells  (PMN)  for  the  confirmation  of  prosthetic  infection,  the
cutoff  value  considered  was  10  PMN/field  in 5  different
fields.  A  literature  review10,29,30 showed  that  this  test  has
a  high  positive  predictive  value,  that is,  the  probability  of
infection  is high  when there  are  10  or  more  PMN/field  in
5  different  fields.  However,  the fact that  the  count  is  less
than  10  PMN,  and  specifically  less  than  5, does  not  rule  out
the  presence  of  infection.  The  reduction  of the  threshold
to  5 PMN  count/field  maintains  a  high  sensitivity,  but  dis-
cretely  decreases  specificity,  so it is  advisable  to  maintain
the  criterion  at 10  PMN/field  in  5  different  high-power  fields.

Obtaining  multiple  cultures  during  the  implantation  of
the  revision  prosthesis  increases  the probability  of  a  diag-
nosis  of  infection  and significantly  reduces  the rate  of  false
negatives.31 The  AAOS  guideline  recommendations  on  pros-
thetic  infection8 consider  that  5  intraoperative  samples
should  be  taken.  Regarding  transportation  and culture,  liq-
uid  material  inoculated  in blood  culture  vials  obtains  the
best  performance,  followed  by  solid  material.  Certain  stud-
ies  recommend  prolonging  the conventional  culture  time
in  order  to  isolate  slow-growing  microorganisms,  includ-
ing  Staphylococcus  epidermidis, Propinobacterium  acnes,
etc.,  as  these  are,  specifically,  the microorganisms  most
frequently  related  to  chronic  prosthetic  infection.32

In cases  of  chronic  infection,  the  panel  suggests

replacement  in 2  surgical  stages

Treatment  of  chronic  prosthetic  infection  involves  replac-
ing  the  implant.  The  2 main  reimplantation  techniques  are
replacement  in 1  and  in  2  surgical  stages.

After  studying  29  articles  and  a  total  of  1641  patients,  the
review  conducted  by  Langlais33 found  that the highest  rate
of  cures  was  obtained  with  replacement  in 2  stages  using
antibiotic  cement  for prosthetic  fixation.  This  percentage
was  93%  versus  86%  obtained  with  replacement  in 1  stage
also  using  antibiotic  cement.

More  recent  works,  based  on the Norwegian  registry,34

also  found  survival  rates  of  98%  at 2  years  with  replacement
in  2 stages,  compared  to  89% with  replacement  in 1  stage.
Therefore,  replacement  in 2 stages  is  currently  considered
the gold  standard  for  the treatment  of chronic  prosthetic
infection.

Although  there  was no  consensus,  instability  in  flexion

and  extension  should  improve  after  replacing  the

polyethylene  by  a  thicker  part,  as  supported  by  the

literature35

The  objective  of bone  resection  is  to  create  an identical
space  in flexion  and  extension.36 This  should  be rectan-
gular  rather  than  trapezoidal,  according  to  the  works  by
Laskin,37 who  showed  that  they  offered  more  mobility,  less
medial  pain  and  less need  for  lateral retinacular  release.
The  tension  in both  ligamentous  complexes  will  determine
the  stability  of  the  space  in flexion  and  extension.  Tibial
shape  equally  affects  the  flexion  and  extension  spaces,  and
therefore,  the  thickness  of  the  polyethylene  insert  will  be
crucial  to  confer  tension  to  the  soft  tissues  and  medial  and
lateral  ligamentous  complexes.35,38

We  must  bear  in mind  that  an  excessive  increase  in
the  height  of  the polyethylene  can  cause  low patella  and,
conversely,  a decrease  in the  thickness  of  the insert  can
generate  instability,  both  in  flexion  and extension.39

A  computed  tomography  scan  should be  obtained  before

surgery  upon  clinical  suspicion  of  patellar  instability

Femoral  rotation  is  essential  in order  to  obtain  a rectangu-
lar  space  in flexion.  Failure  to  achieve  adequate  external
rotation  leads  to  alterations  in the patellar  path,  instability
and  anterior  knee  pain.40,41 There  are  2 methods  to  obtain
an adequate  rotation  of  the  femoral  component:  the first
is  to  start  by cutting  the tibia  and  then  making  the  pos-
terior  femoral  cut  parallel  to  this.42 The  second  method  is
based on  using the  epicondyles,  Whiteside’s  line  and  poste-
rior  condyles  as  anatomical  references.  The  Perth  protocol
is  routinely  used  to  study  the  rotation  of components  in
knee arthroplasty.  The  rotation  of  the  femoral  component
is  measured  relative  to  the  epicondylar  line  and that  of the
tibial component  relative  to  the  posterior  tibial  condyles  and
anterior  tuberosity.43

Arthrolysis  performed  within  the first  6 months  is  the

recommended  option  in cases  of postoperative  stiffness

Once  the diagnosis  of knee  stiffness  has  been  established,
the  etiological  factor  must  be identified.  The  medical  history
will  help  to  detect  the onset  of  healing problems,  pres-
ence  of superficial  infection  in the  immediate  postoperative
period,  trauma,  and  the pattern  of  occurrence  of  rigidity.44

Symptoms  occurring  in the immediate  postoperative  period
will  indicate  that  the  problem  may  be surgical  error  or  inad-
equate  rehabilitation,  whereas  late-onset  stiffness  after  a
period  of satisfactory  mobility  should point to  cementing
problems  or  a  latent  infection  process.

The  treatment  for  cases  of early  rigidity  includes  aggres-
sive  rehabilitation  with  adequate  and  sufficient  analgesia
with  the aid  of dynamic  splints  and, if necessary,  before  the
first  8 weeks,  manipulation  under  anesthesia  provided  there
are  no  prosthetic  malpositioning  errors.45,46 Open  arthrolysis
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involves  radical  debridement  with  release  of  the posterior
cruciate  ligament,  balancing  of  soft tissues,  section  of the
external  wing  and,  if necessary,  a relaxation  of  the extensor
apparatus,  either through  quadricepsplasty  or  osteotomy  of
the  anterior  tibial tuberosity.44---47

Rescue  using  a  thicker  and,  if  possible,  more  congruent

replacement  is  recommended  in cases  of  isolated

polyethylene  wear

The  duration  of  prosthetic  implants  is  variable  and sub-
ject  to  multiple  circumstances.  This  is  one  of  the main
challenges  faced  by  new  designs  and  materials.  Isolated
wear  of  the  polyethylene  insert  in prostheses  with  securely
anchored  components  can be  resolved  by  replacing  the mod-
ular  polyethylene  component.  If this  is  accompanied  by
osteolysis,  it can  be  filled  with  an allograft,  with  good  bone
incorporation  being  reported.48 Griffin  et al.49 obtained  84%
good  results  in the  replacement  of  modular  polyethylene
inserts  in cases  of  implant  wear and osteolysis  with  good
fixation.

In  any  case,  each joint  must  be  evaluated  individually,
since  some  authors  warn  of  a  significant  failure  rate  of  these
arthroplasties  and  a  high  number  of  revisions  at 3 years  of
insert  replacement.50

Finally,  the  group  recommendation  in cases  of severe

instability  is  the  use  of a  ‘‘constrained  condylar’’  or

rotational  hinge-type  prosthesis  over  other options

Knees  with  significant  varus  or  valgus  deformities,  history  of
trauma  or  revision  surgeries  associated  with  significant  bone
loss  present  ligamentous  deficiencies  which  require  more
constrained  prosthesis  models.

Intact  and  competent  collateral  ligaments  are  a  pre-
requisite  for the indication  of  primary  knee  prosthesis.51

Otherwise,  the indication  of  condylar  models  carries  a
high  failure  rate  in the short  term.52 Furthermore,  the
reintegration  or  retensing  of  the  lateral  ligaments  has
been  attempted  by  different  methods,  with  very  poor
results  which  do  not encourage  further  attempts  with  such
techniques.53

Posterior  stabilized  or  constrained  rotational  prosthe-
ses  are  indicated  in different  scenarios  involving  posterior
cruciate  ligament  deficiencies  or  complex  instabilities.53

However,  posterior  stabilized  models  do  not offer  suffi-
cient  stability  in cases  of large  deformities,  muscle  atrophy,
severe  lesions  of  the extensor  apparatus,  need  for  large
exposures  to  treat  stiffness  and  other  scenarios  derived  from
revision  surgery.  In these cases  it  is  necessary  to  use  rotatory,
constrained  modular  models.39
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