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Abstract

Introduction. Today, knee arthroplasty is one of the most common surgical procedures. Infection after endoprosthetics is the most
dangerous complication in patients who have undergone total knee arthroplasty, which negatively affects the prognosis. Most cases of infection
develop within the first 2 years after surgery, and the frequency is 1.5%, and after that it decreases to 0.5%.

Material and Method. When a study group of 31 patients (22 female, 9 male) who were diagnosed with infected knee prosthesis and
underwent two-stage revision knee prosthesis as a treatment method; the mean age of all patients (31 patients) was 68.78 years. In our study
by using the American knee association scoring system; preoperative knee scores of 31 patients who underwent two-stage revision surgery were
35.43 #+ 7.14, while this parameter was found to be 83.27 + 8.89 postoperatively (p <0.01).

Conclusion. We believe that two-stage revision surgery is an effective method in the treatment of infection that develops after primary
total knee arthroplasty application.

Restoration of the joint line in accordance with the anatomical structure will positively affect the clinical results, and the use of a long
stem to increase the stability of the prosthesis is appropriate for successful results, especially in the cases with bone defects.
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Introduction

Joint replacements one of the most common surgical
procedures currently. As a result of technical and surgical
developments compared to 30-40 years ago, the risk of
prosthetic infections has decreased considerably [1,2].
Infection is the most feared complication that worsens the
outcome in patients undergoing total knee arthroplasty
(TKA) [3]. In a study done by Kurtz et al. involving 69.663
patients who underwent total knee prosthesis between
1997-2006; prosthetic infection was detected in 1.400
patients [4]. Most of these infections developed within
the first 2 years after the operation and the incidence
was reported as 1.5%. After two years, this rate has been
determined as 0.5%.

According to the onset time, prosthesis infections
are divided into 3 stages as early infections, delayed
infections and late infections. Early infections are the
infections that occur within the first 3 months after joint
replacement. Delayed infection is the infections that develop
within 3-24 months after joint replacement. Late infections
are infections that occur 24 months after joint replacement.
While early and delayed infections develop during the
operation, late infections occur as a result of hematogenous
spread (from a source such as the urinary system, skin and
vascular catheter). Prosthesis infections are divided into
4 types according to the onset time and clinical factors.

Material and method

When 31 patients, composing of 22 female and 9
male, who were diagnosed with infected knee prosthesis
and who underwent revision knee prosthesis as a treatment
method, were examined.The mean age in all patients (31
patients) was 68.78 years £10.61, and 73.27 years+16.67 in
males and 67.31 years + 12.39 in females (Table 1).

Underlying chronic diseases (rheumatoid arthritis,
hypertension, atherosclerosis heart disease (ASKH),
diabetes mellitus...) were detected in 25 of the patients
(80.6%). When the underlying diseases were examined,
ASHH (51.6%) was detected in 16 patients. When we look
at the clinical symptoms of all cases included in the study,
the most three common symptoms are; pain n28 patients
(90.3%), joint swelling in17 patients (54.8%) and fistula

Table 1 - Demographic information

Positive intraoperative culture is the growth of the same
microorganism in at least two cultures taken during the
operation. Early postoperative infection is an infection
that develops within one month after the operation. Late
chronic infection is an infection that develops one month
after the operation and has subacute and insidious clinical
symptoms. Acute hematogenous infection is called an
infection with symptoms of acute infection in a functioning
joint.

Staphylococcus aureus and Gr (-) bacillus are the
most common microorgamisms in the early infections In
the delayed infections coagulase negative staphylococci
and Staph. are more common, while in the late prosthetic
infections aureus, Staf. epidermidis, Gr (-) bacillus, and
especially E. Coli, were found to be the most common
microorganims. In a study involving 50 patients with
late-type prosthesis infection, the average emergence of
clinical findings was found to be 5 years. In this study, Staf.
aureus and Gr (-) bacillus are the most frequently isolated
microorganisms [5]. Growing microorganisms can vary
depending on the type of implant and the underlying disease
[6]. Culture negativity can sometimes be seen in prosthetic
joint infections with clinical signs and symptoms [7].

in5 patients (16.1%). Second stage revision knee prosthesis
implantation was applied to 25 patients, while 6 patients
underwent second stage revision surgery after the 2nd
debridement and antiotherapy. The mean time between
spacer application and second stage revision surgery was
12.3+#1.81 weeks in patients who underwent two-stage
revision surgery. This period was found to be 11.8+2.31
weeks for males and 12.4+1.92 weeks for females.
Considering the follow-up period after the second stage
operation of male and female patients who underwent
two-stage revision surgery, the mean follow-up period was
found to be 60.5 months + 16.17. The average of this period
was found 56.8 months +24.5 in male patients; 61.4 months
+ 12.8 in female patients.

Female Male
Number of Patient 22 9
Age 67.31+12,39 years 73.27+ 16.67 years
Side Right 13 5
Left 9 4
Time between first surgery and primary care
revision 32+10.36 week 28+18.61 week
The average time between the first and second stages
in patients undergoing two-stage revision 12.421.92 week 11,84£2.31 week
Average follow-up periods for patients undergoing

two-stage revision surgery 61.4£12.8 week 56.8£24.5 week

Intraoperative cultures were performed at least two
weeks after the patient's current antibiotic therapy was
discontinued [8]. Cultures were taken from at least three
different regions. The material taken directly was placed in
the culture tube as stated before in the literature [8, 9]. After
the culture was taken, it was delivered to the laboratory
as soon as possible and cultivated. It should be kept in
mind that the culture reproduction is between 65-94%

[9]. In Berbari et al. study, culture negativity was found at
a rate of 7% in 897 patients with prosthetic joint infection
[10]. When we look at the antibiotics placed in cement
in the literature, it is seen that vancomycin, tobramycin,
teicoplanin, gentamicin are used [11-13]. In our patients,
we used antibiotic cement prepared with 4 g vancomycin in
40 gr gentamicin cement. No toxicity was observed in any of
our patients, and we think that high success was achieved
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in the eradication of the infection. If the time between two
stages of revision is short, the infection will be difficult
to eradicate; some studies have shown that if it is long, it
increases the rate of recurrent infection [14,15].

Inaddition, itis known that during long waiting times
there is a decrease in bone mineral density, muscle atrophy
becomes more common and all of these make rehabilitation
after the second stage operation difficult [14,15]. Better
results were obtained with revisions performed at 6 weeks
at the earliest [16]. In the study conducted by Hoffman AA
et al,, waiting times is reported as 12 weeks (4-58 weeks)
on average [12]. The mean time between the two stages in
our patients was 12.3 weeks and the median was 10 weeks,
and it was found to be compatible with the literature.
However, in our case, the reasons for the long duration of
this period were, in some of our patients there were not
culture reproduction but we still wanted to be sure of the
eradication of the infection due to the empirical antibiotic
treatment, and we wanted to wait for the skin problems of
the patients with active fistula mouth to be eliminated.

Considering the eradication of the infection

while deciding on the second stage revision surgery; it is
recommended that antibiotherapy should be stopped for
at least two weeks, aspiration should be performed on the
knee joint, and culture together with biochemistry studies
should be performed [11,17]. However, there are also
authorities who argue that a decrease in ESR, CRP value and
clinical examination would be sufficient [12]. It is stated
that an antibiotic with high efficacy for the microorganism
that grows in culture, parenteral administration for at least
two weeks and a total of 6 weeks of antibiotherapy will
be sufficient [18]. When we look at the average follow-up
periods as being 60.5 months + 16.17 for patients who
underwent two-stage revision due to infection, and our mid-
term results seem to be consistent with the literature. There
was no growth in the preoperative culture of the 3 patients
who did not have any growth in the current culture. Culture
was taken from all patients who underwent two-stage
revision surgery during the operation, and growth occurred
in 22 (70.9%) of them. Two separate microorganisms
(Staphylococcus aureus and Pseudomonas aeruginosa)
grew in one patient (Table 2).

Table 2 - Distribution of microorganisms grown in peroperative culture

Microorganism Number of Patient %
Coagulase (-) staphylococcus 7 31.8
Staphylococcus aureus 6 27.2
Escherichia coli 2 9.1
Pseudomonas aeruginosa 2 9.1
Acinetobacter baumannii 1 4.5
Streptococcus mitis 3 13.6
Klebsiella pneumoniae 1 4.5
Enterococcus faecalis 1 4.5
Toplam 22 100

In 9 patients who had two-stage revision surgery,
the treatment was started empirically where as in the
others the treatment started according to the culture
results. In the treatment of the patients after the first stage
revision surgery, 11 patients were given combination
therapy, while other patients were given monotherapy.
Combination therapy was given to all patients after the
second stage revision surgery. Teicoplanin + ciprofloxacin
combination was preferred in 7 patients after the first
operation in patients with Gram (+) growth. Teicoplanin
treatment was given to only 2 patients. Teicoplanin +
ciprofloxacin was preferred in 7 patients, Teicoplanin +

Rifampicin in 2 patients and Vancomycin + Rifampicin
in 2 patients as a combination in MRSA, MSSA and MRSE
treatments. After parenteral treatments, Ciprofloxacin
+ Rifampicin were given to 3 patients as oral therapy;
Ciprofloxacin + Fusidic acid were used in 7 patients. In the
treatment of prosthetic joint infections caused by Gram
(-) factors, Imipenem + Amikacin was given to 3 patients
and Meropenem + Colistin was given to 2 patients. In the
following oral treatments, quinolone-based treatments; 4
patients received Ciprofloxacin + Rifampicin and 1 patient
received Ciprofloxacin + TMP-SMX.

Table 3 - Statistical comparison of preoperative and postoperative knee score, function score, flexion degree
and flexion contracture of patients who underwent two-stage revision

Preoperatif Postoperatif P value

Knee Society Score 35.43+7.14 83.27+8.89 P<0.01
Function Score 3497 £10.23 77.34 £13.67 P<0.01
Flexion degree 40.13+11.32 105.41+9.87 P<0.01
Flexion contracture 3.76+5.47 1.32+2.02 P<0.020

Kim Y.S. using the American knee association
scoring system found that the preoperative American knee
association score was 33.8 points, the postoperative score
was 85.3 points (p<0.01), and the functional scoring was
35 points in the preoperative scoring, 87.5 points in the
postoperative scoring (p<0.01). In their study, they found
that the range of motion of the patients increased from 69.8
preoperatively to 102.8 postoperatively (p<0.01) [19].In our
study using the American knee association scoring system;

preoperative knee scores of 31 patients who underwent
two-stage revision surgery were 35.43+7.14, while this
parameter was found to be 83.27+8.89 postoperatively.
These values are statistically, significant (p<0.01). Similarly,
when functional scores were compared, the preoperative
value was 34.97+10.23, while the postoperative value was
77.34%£13.67. In the statistical comparison of these data,
a significant improvement was achieved with p<0.01.
Looking at joint range of motion; preoperative mean flexion
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degrees of patients who underwent two-stage revision
surgery increased from 40.13+11.32 to 105.41+9.87
postoperatively (p<0.01). Flexion contracture, on the other

Discussion

Complications after total knee arthroplasty
requiring revision surgery can be seen in the form of
infections (38%), instability (27%), aseptic loosening
(16%), periprosthetic fractures (7%), patellar problems
(8%), unexplained pain (4%)

There are numerous studies suggesting various
recommendations for the treatment of infections after
total knee prosthesis, such as antibiotherapy, debridement,
resection arthroplasty, single or two-stage revision
prosthesis, arthrodesis, and even amputation [20-22].

Reinfection rates have been reported as 0%, 5%,
9.1% and 11% in single-stage infected knee prosthesis. The
largest series was reported by Singer where 63 infected
prosthesis were studied. He reported that no re-infection
was detected in the 24-month examination [23-26].

Studies have reported successful results ranging
from 85% to 100% with a two-stage revision in the
treatment of knee and hip replacement infections [27].

Highly successful results are obtained with a
good planning and timing, in the second-stage revisions.
Reinfection rates are 7%, 13%, 17% and 28% in studies
including more than 100 patients in two-stage revision knee
prosthesis. 239 patients underwent two-stage revision. The
aim of that study is to calculate the time without infection,
they reported a success rate of 85% in 5 years and 78% in
10 years. In our study, 6.5% re-infection was detected, and it
was found to be compatible with the literature [28].

Laboratory parameters such as ESR, CRP, and BK are
used while diagnosing an infection. While these parameters
increase after surgical trauma other than infection, they
return back to their normal values within weeks. Here, we
see that the CRP value regresses to normal limits faster than
the ESR [29]. Current studies emphasize that ESR> 30 mm/

Conclusion

The clinical results of revision knee prosthesis are
not as good as the results of primary arthroplasty. Short-
term follow-up studies have shown worse clinical outcomes
and higher complication rates. Long-term follow-up is
limited to early stage revision prosthesis with minimal
modularity. Diagnosis of periprosthetic joint infections is
quite difficult. For this reason, it is necessary to develop the
most appropriate and highly reliable diagnostic tools and to
increase scientific studies [34].

The two-step revision arthroplasty technique using
a modified joint spacer is a safe and effective method in
the treatment of infected TKA (Casel-2). This procedure
improves patient function and compliance with treatment,
and both stages provide joint stability and mobility in
the inter-revision period [19]. Revision knee prosthesis
applications are a surgery with complications that are open
to surprises. In the treatment of an infected knee prosthesis,
the difficulty of the surgical technique appears to be an
important problem due to the disrupted anatomy of the
infection. In the first stage, the debridement to be made in
the revision is wide, the careful removal of the prosthesis
and the placement of antibiotic-loaded cement, sufficient
time for IV appropriate antibiotherapy, and the repair of
bone losses in the second stage revision are essential for
clinical success.

hand, decreased from 3.76 + 5.47 preoperatively to 1.32+
2.02 postoperatively (p<0.02) (Table 3).

hour, however, CRP>10 mg/L should be interpreted in favor
of infection [30].

CRP is not a sufficient marker for infection. In the
study done by Kusuma et al., they could not find a definitive
marker for diagnosing an infection [31]. Only very high
CRP values are significant. Alijanipours et al. stated that
they also advocate to be based on higher values of serum
inflammatory markers [32]. IL-6 and procalcitonin have
also come into use, but they emphasized that none of them
could be more sensitive than CRP [33].

According to the literature, bone scintigraphy with
technetium 99 has a high sensitivity but a low specificity
in detecting infection. Especially in the early postoperative
period, increased bone remodeling makes it difficult to
diagnose an infection. The use of technetium 99-labeled
monoclonal antibodies in scintigraphy increases the
specificity [9].

In our study, technetium 99 scintigraphy could be
performed in 5 of the patients diagnosed with infected
knee prosthesis. All patients' results were reported to be
consistent with the infection. If scintigraphy will be used
to distinguish between infection and aseptic loosening, it
is stated that using it together with labeled leukocytes will
give more reliable results.

Cultures were taken from all patients who underwent
two-stage revision during the operation, and 22 (70.9%) of
them were reproduced. Two separate microorganisms grew
in one patient. It has been found that intraoperative culture
results are more effective and reliable. Examination of deep
tissue cultures taken intraoperatively is considered to be
the gold standard method for diagnosing an infection.

In the treatment of infection that develops after
primary TKA, the restoration of two-stage revision surgery
in accordance with the effective anatomical structure will
positively affect the clinical results and it will be appropriate
to use a long stem to increase the stability of the prosthesis,
especially in the cases with bone defects. It should not be
forgotten that many difficulties such as high infection rate,
insufficient bone quality, difficulties in maintaining soft
tissue balance, multiple joint involvement and insufficient
immobilization of the patient should be fought in patients
with rheumatoid arthritis.
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Tyiingeme

Kipicne. Kasipai maHda mise 6ybiHbIH 3HOOnpome3dey eH KeH maparaH Xupypausiiblk eM mypi 604bin mabwuliadel. Tize GYbIHbIH
mosiblK 3Hdonpome3sdeydeH KelliH HCYKNAHbIH KOCbLIYbl 61 Haykacmapda ke3decemiH aca Kayinmi ackbiHy 601bin mabbliadbl j#aHe 0Cbl
Jcardali KAUHUKAAbIK 6044caMFa mepic acep emin sjcamadbl. JKYKnaHbiy KocbLaybl omadaH KelliHel anrauksl exi xcola iwinde 1,5% cardaiioa
ke3decce, 00aH KelliHai Jcbl1dapbl amaamuiw kepcemxkiw 0,5% detlin cupelioi.

Mamepuanadapsl meH adicmepi. 3epmmeyze omadaH KeliiH mize GybiHbI IHdONpome3siHiH sicyknacsbl damviran 31 Haykac (22
atien MeH 9 ep adam) kameicmol. Bapavik Haykacmapra mise GYbIHbIHbIH eKiHwiaikmi moJblK aHdonpome3deyi xcypeisineeH 601amblH.
Haykacmapdbeiy opmawa scacwl 68,78 scacmul Kypadsl. bizdiy sepmmey sy MbicbiMbi30a AMepuKablk mise 6ybiHbl KAybIMOACMbIFbIHbIH 6A1/1
stcytieci Koadaudbl. Tize 6ybIHbIHbIH eKIHWIAIKMI Mo1blK 3Hdonpome3sdeyi scypeizineeH Haykacmapdarbl omara deliiHei kepcemkiw 35,43+7,14
6a.11 60J1ca, 0cbl Kepcemkiuw omadaH KeliiHei kezende 83,27 + 8,89 6asa 60410v! (p <0,01).

KopbimuiHovl. bi3 eki keseHdi pegususavik a3Hdonpomesdey adicin mise GybIHbIHbIH MOblK IHdenpome3odeyiHeH KeliH JHCYKNaHbIH
KOCbLIYbl HCAFOaUAAPLIH XUPypausiiblk emoeydiy muimoi x#cobl den caHalimbl3.

AHAMOMUSINBIK KYPbLAbIMbIHA Call 6YblH CbI3bIFbIH KA/JINbIHA Ke/AMipy OH KAUHUKA/bIK Hamudceze KOJ dcemki3yee 63 cenmigiH
mueizedi. An npome3diH KaanbiH MypakmaHoblpy YUWiH Y3blH AsAKWAaHbI KOAOAHY cyliek miHiHIH akaybl 604FaH Hcardalida 6ybiH KblamemiH
Ka/nblHa keamipyze MyMKiHOik 6epeoi.

Tyiiin ce3dep: mize 6GyblHbIH MO/bIK 3HOOnpomesdey, eki Ke3eHOI peBU3USIAbIK XUpYpausi, MHCYKNa KOCbIAFAH Mi3e GYbIHbIH
sHdonpome3sdey.

CpesHecpoYHbIe Pe3y/IbTaThl JBYX3TATHOIO NIOBTOPHOTr'0 TOTA/IbHOTO 3H/J0NPOTE3UPOBAHHUSI KOJIEHHOTO
cycTraBa npyu MHGUIUPOBAHUH
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Pe3ome

BsedeHue. Ha ceco0HswHull deHb 3HJONpomesupogaHue KOJeHHO20 Cycmaea s18Asemcsi 00HOU U3 CAMblX PACNPOCMPAHEHHbIX
Xupypaudeckux npoyedyp. HHpuyuposaHue nocse nposedeHH020 3HOONPOME3UPOBAHUsl - HAUbOlee ONACHOe OCA0NCHEHUe Yy NayueHmos,
nepeHecuux moma.bHoe 3HOONPOMe3Upo8aHue KOJIeHHO20 Cycmasa, Komopoe ompuyameasHo 8ausiem Ha npo2Ho3. boibwuHcmeo cayuaes
UH@UYUpOBAHUS pa3susaemcsl 8 meveHue nepewIx 2-X /1em noce onepayuu, a yacmoma cocmasasem 1,5%, a nocae chuswcaemcest 0o 0,5%.

Mamepuaavt u memodsl. B uccaedosanuu yuacmeosaau 31 nayuenmog (22 dceHWUHbl, 9 MYXHCYUH), Y KOMOPLIX 6bl10
duazHocmuposaHo UHEPUYUPOBAHUE KOJEHHO020 Cycmasea nocjie emewlamessbcmed. Bcem nayuenmam 6bl10 nposedeHo noemopHoe
momasvHoe 3H0oNpome3uposaHue KoaeHHo2o0 cycmasa. CpedHutl eospacm nayueHmos cocmasus - 68,78 nem. B nawem uccaedosanuu
UCNo0/1b308a1acCk 6ANNLHAS CUCMeMA OYeHKU AMepUKaHcKoll accoyuayuu KoJeHHbIX cycmaegos. JoonepayuoHHas OyeHKa KoJeHHO020 cycmasa
y 31 nayuenmos, nepeHecwiux 08yxamanHyr pesusuoHHyo onepayuio, cocmasuaa 35,43+7,14 6aa1a, a 8 nocieonepayuoHHoM nepuode smom
nokasameas cocmagua 83,27 + 8,89 6aaos (p <0,01).

Bb1800b1. Mbi cyumaem, Hmo 03yx3manHoe pesu3uoHHoe 3H60np0mesup06aHue ses5emcs 395(ﬁ€KmUGHbLM MemodoM JieueHus npu
UH{I}UMUPOGGHHO.M momaJsibHOM 3Hdonp0me3up06aHuu KOJ/IEHHO20 cycmasa.

BoccmaHnoeseHue auHuu cycmaga 8 coomeemcmeuu ¢ aHAmMoMu4eckol cmpykmypol no/soxcumesbHo 8ausiem Ha KAUHUYEecKue
pe3ysabmamul, d UCNO/1b308aHUE OJUHHOU HOXCKU 0151 y8eauveHuss cmabuibHOCmu npomesda chocobcmsyem 80CCMAHO8AEHUN (BYHKYUU
cycmasa, 0c06eHHO 8 cay4asx deghekma Kocmu.

Kalueevie caoea: momanavHoe 3H60npome3upoeaHue KoJ/1IeHHO20  cycmasa, deyxsmanHaﬂ pesusuoHHasa Xxupypeus,
3H00npome3upoeaHue qu‘}uuupoeaHHozo KOJ/IEHHO20 cycmasa.

18



