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Abstract
Purpose of  t he st udy: Procalcitonin (PCT) is a 116 aminoacid polipeptyde synthesized in 
the thyroid C-cells. It s levels rise in the presence of bacterial infect ion. The aim of this 
work was to study the evolut ion of PCT levels in the postoperat ive period of knee 
arthroplasty and to assess its usefulness in the diagnosis of the infect ion process and its 
relat ionship to Erythrocyte Sedimentat ion Rate (ESR) and C-React ive Protein (CRP).
Mat erial  and met hods: Blood samples from 128 pat ients undergoing total knee arthroplasty 
surgery were taken one hour before surgery and 24, 48 and 72 hours after. PCT, ESR and 
CRP levels were measured and related to clinical complicat ions. The number of leukocytes, 
blood t ransfusions, type of implant  and minutes of ischaemia were studied and correlated 
to PCT concent rat ions above 0.5 ng /  mL.
Result s: PCT<0.5 ng /  mL correlated with absence of clinical complicat ions in 95% of the 
cases, and levels of PCT>0.5 ng /  mL correlated to clinical complicat ions in 75% of the 
cases. ESR and CRP increased in all of the pat ients in the postoperat ive period.
Conclusions: Dificulties in establishing an unquestionable diagnosis of infection do not 
allow us to irmly assert that PCT levels higher than 0.5 ng / mL are exclusive of bacterial 
infect ion, but  it  does seem to be more useful than ESR and CRP in the management  of 
these pat ients.
© 2010 SECOT. Published by Elsevier España, S.L. All rights reserved.



Procalcitonin in the diagnosis of postoperat ive infect ion in knee arthroplasty  131

Introduction

The reported infect ion rate in knee arthroplasty is 1%-2% in 
the dif ferent  series published.1,2 These studies refer to 
review surgery and chronic condit ions. Infect ion is the 
leading cause of early failure of knee prostheses3 and raises 
the question for the surgeon of carrying out a wide 
debridement  followed by ant ibiot ic therapy or removing 
the implant . In cases with less than 3-4 weeks development , 
it  may be possible to salvage the prosthesis.4,5 

A response mediated by the immune system is produced 
in the body during the postoperat ive period and in relat ion 
to surgical aggression. This is similar to that  which occurs in 
the course of an infect ion. The clinical signs of infect ion are 
similar to those seen in the postoperat ive period as a result  
of the surgery itself ,  and also depend on the subj ect ive 
criterion of the observer. The analyt ical parameters 
commonly used in infect ion diagnosis, C react ive protein 
(CRP) and erythrocyte sedimentat ion rate (ESR), increase in 
the postoperat ive period due to the surgical procedure 
itself .6-9

Procalcitonin (PCT) is a polypept ide with 116 amino acids, 
precursor of calcitonin, synthesised in thyroid C cells whose 
levels are elevated in the presence of a bacterial infect ion. 
Its determinat ion has been used in the postoperat ive 
management  of pat ients undergoing abdominal, cardio-
thoracic and vascular surgery and neurosurgical and 
t ransplant  processes.10-12

The purpose of this study is to assess the behaviour of 
PCT concent rat ions in the immediate postoperat ive period 
of knee arthroplasty, at tempt ing to relate their elevat ion 
with increases in laboratory parameters commonly used in 
the diagnosis of infect ion, such as CRP and ESR, and the 
onset  of clinical complicat ions.

Material and methods

A total of 128 pat ients were included in this study, 86 women 
and 42 men, who were intervened at  our hospital in 2007 for 
total knee arthroplasty due to degenerat ive j oint  problems.

After obtaining the writ ten consent  of the pat ients, we 
took 4 blood samples: the irst, one hour before the 
intervent ion, the second 24 hours later, the third 48 hours 
later and the fourth 72 hours after surgery. Coinciding with 
the extractions, we measured blood pressure, heart rate 
and body temperature.

In the blood samples, ESR, the number of leukocytes, 
CRP and PCT were measured. The determinat ion of PCT was 
performed with a Kryptor autoanalyzer (Brahms, 
Hennigsdorf, Germany), using Time Resolved Ampliied 
Cryptate Emission (TRACE) technology. The analyt ical range 
of the method was 0.02-50  ng/ ml, with a funct ional 
sensit ivity of 0.06 ng/ ml.

We collected the medical records of pat ients and the 
following data from the surgical intervent ion: ischemia t ime 
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Resumen
Obj et ivo: La procalcitonina (PCT) es un polipépt ido de 116 aminoácidos sintet izado en 
las células C del t iroides cuyas concent raciones se elevan en presencia de una infección 
bacteriana. El obj et ivo del t rabaj o es estudiar el comportamiento de las concent raciones 
de PCT en el postoperatorio de las art roplast ias de rodilla y valorar su ut il idad en el diag-
nóst ico de procesos infecciosos y su relación con la velocidad de sedimentación globular 
(VSG) y la proteína C react iva (PCR).
Mat erial  y mét odos: Se estudiaron las concent raciones de PCT, PCR y valores de VSG en 
128 pacientes intervenidos para una art roplast ia primaria de rodilla desde el preoperato-
rio y los t res primeros días t ras la intervención para relacionar los cambios en los niveles 
de estos marcadores con la aparición de complicaciones. Se estudió la variación en el 
número de leucocitos, el número de t ransfusiones, la ut il ización de diferentes implantes 
y el tiempo de isquemia buscando correlación con la aparición de concentraciones de PCT 
> 0,5 ng/ mL.
Result ados: Concent raciones de PCT < 0,5 ng/ mL se correspondieron con ausencia de 
complicaciones clínicas en el 95% de los casos mientras que concentraciones de PCT  
> 0,5 ng/ mL se correspondieron con aparición de complicaciones clínicas en el 75% de los 
casos. La PCR y la VSG se incrementaron en todos los casos.
Conclusiones: La diicultad para hacer el diagnóstico incuestionable de infección no per-
mite airmar categóricamente que una concentración de PCT > 0,5 ng/mL sea marcador 
exclusivo de complicación infecciosa pero su determinación parece de mayor utilidad 
que la de VSG y PCR.
© 2010 SECOT. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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measured in minutes, surgeon in charge of the case, type of 
implant used, antibiotic prophylaxis and blood transfusions 
received measured in number of packed red blood cells. We 
reviewed medical records to assess the occurrence of 
postoperative complications, deined as necrosis of the edges 
of the surgical wound and/or exudate with bacterial culture 
within the irst 30 days after the operation.

Two groups of pat ients were formed, taking the value 
PCT <0.5 ng/ ml as the limit  below which the presence of a 
bacterial infect ion was unlikely.10 Pat ients who maintained 
PCT concent rat ions <0.5 ng/ ml in the 4 determinat ions 
were placed in Group 0, and pat ients who had a PCT 
concent rat ion >0.5 ng/ mL in any of the determinat ions 
were placed in Group 1.

Subsequently, we established another 6 groups (A and B), 
(C and D) and (E and F). Group A were pat ients who had PCT 
<0.5 ng/ ml at  24 hours and Group B those with PCT >0.5 ng/
ml at  24 hours. The same was done for Group C, PCT <0.5 
ng/ ml and Group D, PCT >0.5ng/ ml at  48 hours and Group E, 
PCT <0.5 ng/ ml and Group F, PCT >0.5 ng/ ml at  72 hours.

The ESR, CRP and WBC variables were compared between 
the two groups and the correlat ion of dif ferent  intervent ion 
variables with the appearance of PCT concent rat ions >0.5 
ng/ ml was studied. For the stat ist ical analysis, Stata 9.0 
(College Station, Texas) software was used.

Results

All pat ients presented a PCT concent rat ion <0.5 ng/ ml in 
the preoperat ive determinat ion. Out  of the 128 pat ients, 27 
presented a PCT concent rat ion >0.5 ng/ ml at  some point  
during the postoperat ive period. Among those, 15 presented 
PCT >0.5 ng/ ml in the determinat ion after 24 hours, 20 
after 48 hours and 18 of them 72 after the surgical 
procedure.

Of the 27 pat ients, 8 presented PCT concent rat ions >0.5 
ng/ ml in the 3 postoperat ive determinat ions. Out  of these, 
2 did not  present  any complicat ions in their clinical history, 
as can be seen in table 1.

The PCT concent rat ions showed an elevat ion in the 
determinat ions after 24 hours and 48 hours, with a tendency 
to decrease 72 hours after surgery in pat ients who always 
maintained PCT <0,5 ng/ ml, as can be observed in  
igure 1.

The mean age was 69.34 years in pat ients who always 
maintained PCT concent rat ions <0.5 ng/ ml (Group 0) and 
70.4 years in those who at  some t ime presented PCT 
concent rat ions >0.5 ng/ ml. The dif ference was not  
statistically signiicant.

Antibiotic prophylaxis (Cefazolin 2g) was administered to 
123 pat ients half  an hour before surgery, with the dosage 

Table 1 Evolut ion of PCT concent rat ions in ng/ mL and complicat ions appearing in pat ients with PCT >0.5ng/ mL in some 
determinat ion 

PCT 24 h PCT 48 h PCT 72 h Complicat ions

1 < 0.5 2.4351 UCI Pancreat it is. Renal failure. Not  done at  72 h due to pat ient  t ransfer
2 < 0.5 0.7362 < 0.5 Posit ive drainage. Posit ive culture 
3 < 0.5 < 0.5 4.652 Posit ive drainage. Posit ive culture
4 < 0.5 1.359 0.7188 Heart  failure. Necrosis edge of wound
5 < 0.5 1.057 0.6422 Necrosis edge of wound
6 1.663 2.292 1.456 Posit ive drainage. Posit ive culture
7 < 0.5 2.665 1.757 Necrosis edge of wound
8 0.7012 0.6778 0.5137 No complicat ions
9 < 0.5 0.7248 < 0.5 No complicat ions
10 18.15 28.92 16.98 Pneumonia. Relex ileum. Renal failure. Fever
11 0.5903 0.5541 < 0.5 Wound drainage. Negat ive culture
12 0.5834 0.5197 < 0.5 No complicat ions
13 0.6330 < 0.5 < 0.5 Necrosis edge of wound
14 0.6933 1.016 0.8239 Posit ive drainage. Posit ive culture
15 0.5576 0.8107 0.7632 Posit ive drainage. Posit ive culture
16 0.7643 1.461 0.9255 No complicat ions
17 < 0.5 < 0.5 0.5337 No complicat ions
18 0.6265 < 0.5 < 0.5 Necrosis edge of wound
19 1.021 1.812 1.9120 Posit ive drainage. Posit ive culture
20 < 0.5 0.7085 0.8079 Posit ive drainage. Negat ive culture
21 1.533 22.47 11.19 Necrosis edge of wound. Posit ive culture
22 < 0.5 0.5931 0.7695 No complicat ions
23 0.7613 4.8790 5.0680 Paralyzed ileum. Sciat ic lesion. Renal failure
24 0.7247 0.7937 < 0.5 Posit ive drainage. Posit ive culture
25 < 0.5 < 0.5 1.270 Posit ive drainage. Posit ive culture
26 < 0.5 0.9670 < 0.5 Necrosis edge of wound
27 0.5210 < 0.5 < 0.5 No complicat ions
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lowered after that  to 1g every 8 hours for 2 days. Five 
pat ients received vancomycin 1g, 2 hours before surgery 
followed by 1g every 12 hours for 2 days. No correlat ion was 
found between using one or the other ant ibiot ic and the 
appearance of PCT concent rat ions >0.5 ng/ ml.

The mean values   of systolic and diastolic blood pressure 
and heart  rate were similar in Groups 0 and 1, with no 
statistically-signiicant differences being found.

No correlat ion was found between the use of dif ferent  
implants, the surgeon in charge of the case and PCT 
concent rat ions >0.5 ng/ ml.

With respect  to ischemia t ime measured in minutes, the 
mean was 64.1 minutes, with a standard deviat ion of 12.4 
minutes and a range between 40 and 125 minutes. The 
mean t ime for pat ients in Group 1 was 64.5 minutes, with a 
standard deviat ion of 12.5 minutes and a range between 40 
and 96 minutes. In Group 0, the mean was 64 minutes, with 
a standard deviat ion of 12.5 minutes. These dif ferences 
were not statistically signiicant.

Of all pat ients studied, 41 did not  receive a t ransfusion, 
26 received a concent rate of red blood cells, 42 pat ients 
received 2 concent rates, 11 of them received 3 concent rates 
and 8 received 4 concent rates. The overall mean of red 
blood cell concent rates t ransfused was 1.3. Mean 
concent rates t ransfused to pat ients in Group 0 was 1.29703 
and the mean red blood cell concent rates t ransfused to 
pat ients in Group 1 was 1.62963. The dif ference between 
both groups was not statistically signiicant.

Behaviour of ESR

A total of 61 pat ients presented values   above what  is 
considered normal (20mm) in the preoperat ive 
determination. Subsequently, there was a progressive 
increase at  24, 48 and 72 hours in all cases, as shown in 
igure 2.

The mean ESR values were higher in all determinat ions 
(24, 48 and 72 hours) in pat ients who at  some point  
presented PCT >0.5 ng/ ml (Group 1), although they were 
only statistically-signiicant at 72 hours (ig. 3). When 
comparing Groups A and B, C and D and E and F, mean ESR 
values were always higher in pat ients with PCT >0.5 ng/ ml, 
although differences were not statistically signiicant in any 
case.

Behaviour of CRP

A total of  17 pat ient s presented CRP levels above 1 mg/ dl 
in t he preoperat ive determinat ion,  which were considered 
above normal in t he absence of  cl inical manifestat ions of 
infect ion.  In t he postoperat ive period,  t here was an 
increase in CRP concent rat ions at  24 and 48 hours,  
which tended to decrease af t er 72 hours,  as shown in 
igure 4.

Mean CRP levels were always higher in Group 1, with the 
difference being statistically signiicant at 24 and 72 hours 
(ig. 5).

Figure 1 Evolut ion of PCT concent rat ions in the postoperat ive determinat ions of pat ients with PCT values <0.5ng/ mL.
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Surgical complications

Complications of the surgical wound 
In 14 pat ients, we observed sero-haemat ic drainage from 
the wound. Of these, 10 had PCT concent rat ions >0.5 ng/ ml 

at  some point  and 4 maintained PCT concent rat ions  
<0.5 ng/ ml.

In t ot al ,  8 pat ient s presented some degree of  necrosis 
at  t he edges of  t he wound.  Of  t hese,  7 presented  
PCT concent rat ions >0.5 ng/ ml at  some point  and  

Figure 3 Evolut ion of mean ESR values in the groups of pat ients who always presented PCT concent rat ions <0.5ng/ mL (Group 0) 
and those who presented PCT concent rat ions >0.5ng/ mL in some determinat ion (Group 1).

Figure 2 ESR values in the preoperat ive determinat ion, and at  24, 48 and 72 hours.
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one of  t hem always showed a PCT concent rat ion  
<0.5 ng/ ml.

Bacterial culture was performed in 15 pat ients, 14 of 
them with drainage and 1 pat ient  with necrosis of the 
wound edges.

Of  al l  t he cult ures,  11 were posit ive (in 6 cases by 
St aphylococcus aureus and 5 by St aphylococcus 
epidermidis) and 4 came back negat ive.  Of  t he 15 cult ures, 
11 were f rom pat ients wit h PCT concent rat ions >0.5 ng/
ml at  some point  and of  t hose,  2 were negat ive and  

Figure 4 Concent rat ions of CRP in the preoperat ive determinat ion, and after 24, 48 and 72 hours in all pat ients.
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Figure 5 Evolut ion of mean CRP concent rat ions in the preoperat ive determinat ion and at  24, 48 and 72 hours in pat ients with PCT 
<0.5ng/ mL and in pat ients with PCT >0.5 ng/ mL.
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9 posit ive.  The other 4 were taken f rom pat ients wit h  
PCT concent rat ions <0.5 ng/ ml who had sero- 
haemat ic drainage,  wit h 2 of  t hem being posit ive and 2 
negat ive.

Systemic
One case of pneumonia was resolved with ant ibiot ic therapy 
and one case of heart  failure was cont rolled through the 
use of medicat ion. One pat ient  had a temperature above 
38ºC at  72 hours (the pat ient  with pneumonia). Three 
patients developed renal failure, which reverted with luids 
and medication. One patient suffered relex ileus and a 
sciat ic lesion, both of which resolved spontaneously. There 
was one case of pancreatitis, which required transfer to 
ICU.

All of the above pat ients had PCT concent rat ions  
>0.5 ng/ ml at  some point .

No complications

A total of 7 pat ients presented PCT concent rat ions >0.5 ng/
ml in some determinat ion and no complicat ions were 
relected in their medical records.

Discussion

Bacterial infect ions are a maj or cause of mortalit y and 
morbidity.13 Diagnosing a bacterial infect ion is often a 
challenge because its clinical presentat ion does not  dif fer 
much from that  of a fungal or viral infect ion. In addit ion, 
many inlammatory conditions such as those due to trauma 
and surgery may also have a presentat ion similar to 
infect ion.

Dif ferent  organisms may produce dif ferent  responses in 
their hosts, result ing in a varied repertoire of markers and 
mediators. It is, therefore, too complex a process to simplify 
it  into the measurement  of a biomarker. In any case, 
elevated levels of biomarkers may increase the suspicion of 
the presence of infect ion. The “ gold standard”  is the main 
problem to be resolved. Any observat ional study to 
invest igate the ut il it y of a biomarker is skewed by the 
choice of the gold standard,14 that  test  or situat ion to be 
used to compare this new test . Historically, clinical signs, 
symptoms and the use of imaging enabled the diagnosis of 
an infect ious process. The measurement  of clinical signs 
and the interpretat ion of imaging tests are not  standardised 
and can produce great  interobserver variabilit y. Tradit ional 
laboratory tests such as ESR, CRP and leukocyte count  
determination lack suficient speciicity, while other 
inlammatory mediators such as TNF-α,  IL-1 and IL-6 may 
show discrete elevat ions even in severe sept ic condit ions.15,16 
In infections of the joints, joint luid analyses combined 
with culture tests are considered more speciic and sensitive, 
but  st il l show a high number of false posit ives and false 
negat ives.17 Moreover, these invasive tests are not  without  
risk.18,19

Clinical signs such as increased temperature or symptoms 
such as pain are very non-speciic and may be inluenced by 
the pain medicat ion used systemat ically in the period after 
surgery.20 Signs related to the surgical wound and oedema,21 

redness or heat  can be perceived dif ferent ly by dif ferent  
observers and can occur during the immediate postoperat ive 
period in the absence of infect ion, especially in pat ients 
with prior circulatory disorders. Allami et  al22 analysed the 
reliabilit y of some of the diagnost ic criteria proposed by the 
CDC21 for surgical wound infect ion by measuring the 
dif ferences between 4 observers. They concluded that  heat , 
redness and swelling were perceived dif ferent ly by dif ferent  
observers, so these indicators could not  be recommended 
as diagnost ic criteria.

The emergence of drainage along the edges of the wound 
may lead to suspicion of an infect ion when maintained over 
t ime.23 However, in the immediate postoperat ive period, 
the appearance of exudate with resolution of the haematoma 
is quite common without there really being an infection. In 
this study, 14 pat ients presented sero-haemat ic drainage of 
the wound. Of these, 10 presented PCT concent rat ions >0.5 
ng/ ml at  some point  and 4 of the pat ients had levels that  
remained below 0.5 ng/ ml (table 1). Cultures were collected 
in all cases, with 10 being posit ive for staphylococcus. Four 
cultures did not  grow. Of the pat ients who maintained PCT 
<0.5 ng/ ml, 2 presented a culture and 2 were negat ive. The 
presence of staphylococcus is not  always indicat ive of 
infection because it can be a contaminant of skin lora and 
thus should not  cause an elevat ion in PCT concent rat ion. 
However, the tendency is to t reat  drainage posit ivity with 
ant ibiot ics.24

The appearance of small areas of skin necrosis around 
the surgical wound is common in knee arthroplast ies.25 
These are usually supericial and smaller than 3cms, so they 
can be cured with disinfect ion and their progression is 
usually favourable.26 In the present study, we objectiied 8 
cases of wound edge necrosis listed as such in history. In 7 
of them, the PCT concent rat ion was >0.5 ng/ ml at  some 
point . One pat ient  had a massive necrosis of the skin. This 
was a pat ient  with rheumatoid arthrit is who presented 
elevated PCT levels. Pat ients with smaller areas of necrosis 
presented concent rat ions close to 0.5 ng/ ml and not  in a 
sustained manner, which may indicate the presence of 
contaminat ion in areas of necrosis that  the body itself  
resolved quickly.

Analytical markers of infection

Erythrocyte sedimentation rate 
In this study, 61 pat ients were above normal in the blood 
extraction performed one hour prior to surgery, with values   
up to 66mm but  no clinical evidence of any infect ions. An 
increase after surgery took place in all cases. Therefore, it  
seems that  the ESR goes through an elevat ion due to surgical 
aggression. The elevat ion was even higher in pat ients with 
PCT concent rat ions >0.5 ng/ ml, in whom there may 
theoret ically have been an infect ion, although scarcely 
signiicant. These data are consistent with that from other 
studies evaluat ing the behaviour of ESR in the postoperat ive 
period for knee replacement  surgery and lower limb 
surgery.8,9

We conclude that  ESR is not  a good marker of postoperat ive 
infect ion because it  can be elevated before surgery in the 
absence of infect ion and the surgical aggression itself  
produces its increase.
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C reactive protein 
In the present  study, 17 pat ients had CRP levels above 1mg/
dl in the preoperative extraction. However, none of the 
pat ients presented infect ion at  that  t ime. These 
concentrations slightly exceeded the normal range of 1-2mg 
/ dl, except in 5 patients. One patient, who presented a 
preoperative concentration of 14mg/dl, subsequently had 
surgical wound complicat ions with drainage and persistent  
oedema. The CRP concent rat ions increased in the samples 
taken at  24 and 48 hours, tending to decrease after 72 hours 
of surgical st imulat ion.

Pat ients with PCT concent rat ions >0.5 ng/ ml had higher 
CRP levels, which could be independent  from the increase 
due to the surgical aggression itself  and could possibly be 
related to the presence of an infect ious process.

These data are consistent  with that  from other studies 
evaluat ing the behaviour of CRP concent rat ions in the 
postoperat ive period in knee j oint  arthroplast ies and lower 
limb surgery.8,9

Procalcitonin 
In t he normal populat ion,  PCT concent rat ions are below 
0.1 ng/ ml. 27 In t his study,  11 pat ient s were above this 
level in t he preoperat ive assessment ,  alt hough only 2 
exceeded a concentration of 0.15ng/ml (0.27 ng/ml and 
0.33 ng/ ml respect ively).  Neit her presented obvious 
infect ions nor showed a postoperat ive PCT concent rat ion 
>0.5 ng/ ml.

There was a sl ight  increase in PCT concent rat ion in t he 
irst 48 hours postoperative, generally without reaching 
the value of 0.5 ng/ml (ig. 1). Some authors11  
at t ribute t his increase to t ransient  bacteraemia f rom the 
area of  incision,  but  t he t ruth is t hat  t he reason is 
unknown.

Generally,  0.5ng/ ml is considered the concent rat ion 
above which it  is possible to establish a diagnosis of 
bacterial infect ion. 27,28 This cut -of f  point  is usually used in 
the dif ferent  studies published that  at tempt  to measure 
the usefulness of  PCT in this area. However,  in cases of 
mult iple t rauma, 29,30 burn vict ims31 and postoperat ive 
follow-up, 32-35 using higher cut -of f  concent rat ion levels is 
suggested. It  is not  current ly known by what  mechanism 
the concent rat ion of  PCT rises in these situat ions in the 
absence of  infect ion, although it  is known that  these 
variat ions are small.  In cases of  localised infect ions, such 
increases are minor and the proposed cut -of f  point  for PCT 
concent rat ion is higher than 0.2ng/ ml in the diagnosis of 
sept ic arthrit is. 36 In this work,  there were 27 pat ients who 
at  some point  presented PCT concent rat ion >0.5 ng/ ml.  Of 
these, in 7 cases there was no clear evidence of 
complicat ions collected in their respect ive cl inical 
histories.

Only 8 pat ient s presented a PCT concent rat ion >0.5 ng/
ml in t he 3 t est s and out  of  t hem only 2 showed no cl inical 
and infect ious complicat ions.  The highest  concent rat ions 
were mostly between 1-2 ng/ml, except in 4 cases who 
presented obvious and serious cl inical complicat ions: 
pancreat it is,  pneumonia and massive necrosis of  t he 
surgical wound edges and one pat ient  wit h paralyzed 
ileum and renal failure.  It  is clear t hat  pat ient s wit h 
serious systemic complicat ions showed patent  elevat ions 

of  PCT concent rat ions in al l  measurements and that  
pat ient s wit h PCT levels <0.5 ng/ ml had no cl inical 
complications (or at least these were not relected in 
their clinical histories), except for 4 patients who suffered 
surgical wound drainage that  resolved without  
complicat ions.

There are many publ ished studies t hat  asses t he 
usefulness of  PCT concent rat ion determinat ions in t he 
postoperat ive period of  dif ferent  t ypes of  surgery: 
abdominal,  t horacic,  and neurosurgery. 11,32,33,35,37-40 Al l  of 
them ind beneits in the determination, although more 
in t he management  of  pat ient  evolut ion t han in t he 
deinitive diagnosis of infection. However, some published 
meta-analyses raise doubt s wit h respect  t o t he consist ency 
of  t he st udies f rom the methodological point  of  view. 42-45 
On t he one hand t hey are of t en small ,  heterogeneous 
samples,  while on t he other,  t he reference t est  or “ gold 
st andard”  (which should be bacterial  cult ure) does not  
always include t he same number of  samples or t hese are 
not  t aken in t he same way,  and t here is no way t o rule 
out  t he possibil i t y of  colonisat ion.  In addit ion,  t he 
spect rum of  pat ient s is usual ly selected,  t hereby 
introducing bias. It consequently appears that a single 
determinat ion cannot  be enough t o adopt  a t herapeut ic 
approach wit h respect  t o cert ain presence of  infect ion. 
There does seem to be agreement  about  how changes in 
PCT concent rat ions can help monit or pat ient s wit h 
suspected infect ion.

Conclusions

All pat ients included in the study presented preoperat ive 
PCT concent rat ions <0.5 ng/ ml, while many had elevated 
levels of CRP and ESR in the absence of clinical infect ion. 
The PCT concent rat ions <0.5 ng/ ml corresponded to an 
absence of clinical complicat ions in 95% of the cases, while 
the PCT concent rat ions >0.5 ng/ ml corresponded with the 
appearance of clinical complicat ions in 75% of the cases. 
The dificulty in establishing an unquestionable diagnosis of 
infect ion does not  allow us to categorically state that  a PCT 
concentration >0.5 ng/ml is an exclusive marker of infectious 
complications. However, the low speciicity of measurements 
commonly used in the diagnosis of infect ion (such as ESR 
and CRP), which increase in the immediate postoperat ive 
period after the surgical procedure and may even be 
elevated in many pat ients before surgery in the absence of 
infect ion, makes the determinat ion of PCT concent rat ions a 
useful tool in the management  of pat ients after a knee 
arthroplasty when there is suspicion of an infect ious 
process.

Level of evidence

Expert opinion. Level of evidence V.
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