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Introduction Two-stage revision arthroplasty is the "gold standard" of surgical treatment of periprosthetic infection in most
domestic and foreign hospitals. This technique involves removal of implant components, debridement of the purulent focus and
installation of a cement spacer which is subsequently replaced with a permanent implant after 3-9 months. Purpose To evaluate
mid-term results of two-stage surgical treatment of patients with chronic periprosthetic infection of the knee and hip joints
Materials and methods Treatment outcomes of 172 patients with periprosthetic infection who underwent two-stage revision.
arthroplasty in the period from 2011 to 2015 were assessed. Among them, 113 patients developed infection after hip replacement
and 59 patients had infected knee joint. The average follow-up period was 4 + 1.58 years (range: 2 to 6 years). Results Out of
113 two-stage procedures of hip joint revision, 102 (90.2 %) cases showed an arrest of infection. Four (3.6 %) patients with
recurrence of the purulent process underwent resection arthroplasty, another four (3.6 %) rejected to replace the spacer with an
implant, and three (2.6 %) had a two-stage re-revision. Out of 60 (59 patients) procedures of a two-stage knee joint revision,
infection was arrested in 50 (83.3 %) cases; eight (13.4 %) had recurrence and underwent knee arthrodesis. One (1.6 %) refused
to replace a spacer for an implant, and one more (1.6 %) had a two-stage repeated revision. Conclusions Two-stage knee and
hip revision arthroplasty using a cement spacer is an effective option for treatment of chronic periprosthetic infection. It provides
infection control in 86.7 % (83.3 % for knee and 90.2 % for hip joints) of cases in the mid-term follow-up period up to 5 years.

However, the rate of re-infection remains significant and reaches 13.3 % (9.8 % for hip and 16.7 % for knee joints).
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INTRODUCTION

Rapid recovery of painless joint movements and
limb weight-bearing as well as a short rehabilitation
period are undoubted merits of joint replacement
surgery [1, 2, 3]. Unfortunately, serious complications
may develop after this surgical intervention such as
instability and dislocation of components, limb length
discrepancy, periprosthetic fractures, implant failure,
heterotopic ossification, liner wear, arthrofibrosis [4,
5, 6, 7]. Foreign authors consider infection to be the
most destructive complication [8, 9].

Periprosthetic infection is a heavy burden for
patients and hospitals due to high rates of its recurrence
and mortality. The cost of treating one patient with
periprosthetic infection in foreign hospitals varies
from $ 30,000 to $ 78,000, excluding outpatient costs,
disability costs, and lost wages [10, 11, 12].

The system of periprosthetic infection management
that has been established includes several approaches

with their inherent methodical techniques and
technical means used. The main one is surgical
revision in combination with etiotropic therapy. The
use of this or that surgical approach largely depends on
the time of infection manifestation, implant stability,
sensitivity of microorganisms to antibacterial drugs,
concomitant diseases, etc. [13, 14, 15, 16].

Two-stage surgical treatment of periprosthetic
infection is the "gold standard" in most domestic
and foreign clinics [17, 18, 19]. This technique
involves implant removal, surgical debridement of
a purulent and inflammatory focus and installation
of a cement spacer with its subsequent replacement
by a permanent implant after 3-9 months
[20, 21, 22, 23].

Purpose of the study: to evaluate the mid-term
results of two-stage surgical treatment in patients with

periprosthetic infection of the knee and hip joints.

MATERIAL AND METHODS

with
periprosthetic infection who underwent a two-stage

Treatment outcomes of 172 patients

revision using a cement spacer in the period from
2011 to 2015 were analyzed. Infection developed
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in 113 patients after hip and in 59 patients after
knee joint replacement. Mean age of patients was
51.93 + 10.9 years (range: 22 to 80 years). The
study was approved by the ethics committee of the
institution in accordance with the standards of the
1975 Helsinki Declaration, revised in 2008.

All patients were diagnosed with periprosthetic
infection according to the recommendations of the
Proceedings of the International Consensus Meeting
on Periprosthetic Joint Infection [24, 25]. After careful
preoperative planning, surgical access to the infected
joint was performed using standard methods (Fig. 1, a),
all implant components were carefully removed with the
help of revision instruments. Next, the infection focus
was radically debrided followed by the installation
of a cement spacer (preformed or block-like) of an
appropriate size with antibacterial drugs (vancomycin
and/or gentamicin and/or cefazolin) (Fig. 1, ¢).

The material for microbiological and histological
studies was harvested intra-operatively. Taking into
account the findings of agent detection in the material,
a course of etiotropic therapy was indicated for 6
weeks (two weeks parenteral and four weeks oral).

In an outpatient phase, clinical and radiological
condition of patients, blood parameters (leukocytes,

ESR and CRP) and microbiological findings of the
joint contents were monitored. In the absence of
clinical and laboratory signs of a purulent process,
the second stage of treatment was performed,
during which the elements of the cement spacer
were removed (Fig. 2,a) and new components
were implanted (Fig. 2, b, ¢). The average period
between the treatment stages was 8.84 + 5.8 (from
4 to 32) months.

Results of infection arrest were evaluated basing
on the international multidisciplinary agreement
Delphi, according to which the following criteria
were used [26]:

a) Eradication of infection (absence of wounds,
fistulas, drainage, pain, and recurrence of infection
caused by the same strain of microorganism);

b) None of surgical intervention to stop infection
after the last operation (reimplantation);

¢) None of lethal outcome due to sepsis.

Treatment outcomes of 172 patients were followed
up in the terms from two to 6 years. The average
follow-up period was 4 + 1.58 years. Statistical
processing was carried out using the Microsoft Excel
software with the calculation of the mean value and
statistical deviation.

Fig. 2 The second stage of revision intervention on the hip (a) and knee (b) joints

RESULTS

According to D.T. Tsukayama’s classification, 90
(52 %) patients had acute postoperative infection,

36 (21 %) patients late chronic and 34 (20 %) acute
hematogenous. ones Positive intra-operative culture
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was detected in 12 (7 %) patients. However, at the time
of admission to our clinic, infection manifestation
perid was more than 4 weeks in all patients, which
was an absolute indication for removal of infected
implants.

Clinical and radiologic examination revealed that
144 (84 %) patients had fistulas and seven (4 %) had
wounds; edema and hyperemia of the postoperative
suture was present in 21 (12 %) patients.

Patients with periprosthetic infection in the hip
joint had the following types of defects according to
the classification of Paprosky W.G. [27]. Defects of
the acetabulum of type I were observed in 36 % of
patients, 55 % of patients had type II and only 9 %
had type III. At the same time, among the defects of
the femur, types I and II prevailed (38 % and 33 %,
respectively); type III and type IV defects were
detected in 25 % and 4 % of cases, respectfully.

In patients with knee joint infection, bone defects
were classified according to AORI [28]. Among the
knee joint defects, type I was most common (37 %);
type 1IA and type 1IB were observed in 21 % and
18 %, respectively, and type III was detected in 24 %
of patients.

According to clinical indications, a microbiology
of biomaterials was studied in 172 patients, the results
of which are shown in Fig. 3.

Analysis of treatment results was carried out in
accordance with the international multidisciplinary
agreement Delphi, which are presented in Table 1.

It can be seen from the table that recurrence of the
infection after the removal of the infected hip implant
and installation of a cement spacer occurred in 37
(32.7 %) cases, of which 15 patients with early relapse
of infection had debridement without removal of the
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spacer. Spacers were re-installed inl14 patients and
four had resection arthroplasty. The remaining four
refused to replace the spacer with an implant. After the
second stage of treatment, infection recurred in only 3
(2.6 %) patients who underwent a two-stage revision
again. In total, two-stage treatment was successfully
completed in 102 (90.2 %) of 113 patients with
periprosthetic hip joint infection.

There were sixty procedures of two-stage revision
in 59 patients with periprosthetic infection of the knee
joint as one patient had bilateral involvement. After
the first stage of treatment (installation of the spacer),
a relapse of the purulent inflammatory process was
detected in 17 (28.3 %) cases, of which four patients
with early recurrence had joint debridement without
removal of the spacer; the spacer was reinstalled in
six patients and seven patients had arthrodesis of
the knee joint. After the second stage of treatment,
re-infection happened only in two (3.3 %) patients.
One of them repeated the procedure of two-stage
treatment and the other underwent arthrodesis. In
total, out of 60 cases of two-stage revision performed
in 59 patients, 50 (83.3 %) were successful.

100% O Grampositive microflora
@ Gramnegative microflora
@ Polymicrobic infection
50%
knee joint hip joint

Fig. 3 Intraoperative data of microbiological study in
patients with periprosthetic infection

Table 1

Treatment results in patients with periprosthetic infection treated with the technique of two-stage revision arthroplasty

Periprosthetic infection location

Pe3yabTar JiedyeHust Hip joint (113 patients)

Knee joint (59 patients)*

I stage 1I stage I stage II stage
Infection recurrence 37 (32.7 %) 3(2,6 %) 17 (28,3 %) 2 (3,3 %)
Infection arrest 76 (67.3 %) 110 (97,4 %) 43 (71,7 %) 58 (96,7 %)*

102 (90.2 %) — successful;
4 (3.6 %) — resection arthroplasty;

3 (2.6 %) — two-stage re-revision

4 (3.6 %) — rejected to change the spacer for implant;

50 (83.3 %) — successful;

8 (13.4 %) — arthrodesis;

1 (1.6 %) — rejected to change the spacer for implant;
1 (1.6 %) — two-stage re-revision

* — 59 patients with periprosthetic infection of the knee joint had 60 procedures of two-stage treatment as one patient had bilateral

involvement
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DISCUSSION

Two-stage revision joint arthroplasty with the use
of a cement spacer is a complex medical procedure
that allows surgeons to expect successful treatment
outcomes in terms of arresting a purulent process.
This is ensured by the possibility of carrying out
a double surgical debridement in combination
with courses of etiotropic therapy and subsequent
arthroplasty of the joint [29, 30]. However, there
have been publications recently that express doubt
in high effectiveness of this treatment technique
[31, 32].

We analyzed latest literature sources on the
effectiveness of a two-stage revision arthroplasty.
The data are reflected in table 2.

Dieckmann R. et al. demonstrate a 93 % infection
control with good functional results after a two-stage

revision arthroplasy [18]. The most successful rates
with the suppression of a purulent inflammatory
process in 94 % of cases were achieved in American
hospitals [33].

Pelt C.E. with colleagues showed the highest rate of
infection recurrence after a two-stage treatment with a
22 % lethal outcome [34]. Claassen L. also ascertains a
significant reinfection, which reaches 24 % [35].

Citak M. performed literature review and concluded
that there are no differences between different types of
spacers in terms of infection arrest [36].

Elimination of purulent process in our clinic was
86.7 % (83.3 % for the knee and 90.2 % for the hip
joint) of cases with an average follow-up period of
4.1 years and 13.3 % relapse of infection (9.8 % for
the hip and 16.7 % for the knee joints).

Table 2

Summary data on the effectiveness of using two-stage revision arthroplasty

Authors Number of cases Follow-up Infection recurrence Infection arrest
Dieckmann R., 2014 43 3.86 rona 7% 93 %
Pelt C.E., 2014 58 3.16 rona 36 % 64 %
Citak M., 2015 1018 3 roga 9% 91 %
Claassen L., 2015 50 3 roxa 24 % 76 %
Drexler M., 2015 82 3 roma 14.6 % 85.4 %
Lichstein P., 2015 107 3.7 rona 6 % 94 %
Our results 172 4.1 roga 13.3 % 86.7 %
CONCLUSIONS

Two-stage revision arthroplasty with the use of
a cement spacer is rather an effective option in the
management of periprosthetic infection. It suppresses
the purulent process in 86.7 % (83.3 % for the knee

and in 90.2 % for the hip joint) at the mid-term
follow-up period of 5 years. However, the recurrence
rate remains high, reaching 13.3 % (9.8 % for the hip
and 16.7 % for the knee joints).
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