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Abstract

The revision of the two phase treatment represents a golden standard in the treatment of infected
endoprosthesis. Throughout this study, the results of 21 patients with an infected hip endoprosthesis
treated in two phases have been processed, with the use of an antibiotic spacer, within the period of
2009 and 2012.

Thereby, a unique protocol for diagnosis and treatment of infections has been applied to all the pa-
tients, which entails a preoperational x-ray image, laboratory findings (Se, CRP), as well as a pun-
cture aspiration with a microbiological and biochemical examination of the aspirated fragments. The
operational treatment consists of: taking a sample for microbiological and histopathological diagnosis,
removal of the implanted endoprosthesis, excision of the avascular and necrotic tissue and installing
an antibiotic spacer. Postoperatively, the patients are treated with a parenteral application of an anti-
biotics based on an antibiogram, throughout a period of two weeks, and later on an oral treatment, a
combination of two antibiotics, depending on the antibiogram, within the following four to six weeks.
After the appeasement of the local findings and the laboratory results, a revision with a removal of the
antibiotic spacer and reimplantation of an endoprosthesis — revisional or primary has been conducted
on the patients, depending on the bone deficit. The functionality of the joint is graded based on the
Haris Hip Score. The patients are being observed postoperatively for a period of 12 to 36 months.

A definite reimplantation has been applied to 20 patients, while one patient has been treated with a
resection method. The Haris Hip Score was 45 preoperatively, and 80 postoperatively.

The applied protocol of the treatment of infected endoprosthesis is effective in the eradication of the
infection and the final reimplantation.
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Introduction 1. Having a draining sinus which communicates
The periprosthetic infections are classified  \yith the prosthesis,
in four t_)rasm (iategozles: _ 2. An isolated bacteria of at least two distinct
B Typg Il—ieﬁartgcphciztr?i%eratlve, tissues or liquid from the affected joint.
b ' 3. If 4 out of the 6 criteria are present:

— Type I1 — acute hematogenous and ; i i

— Type IV — positive intraoperative cul- ~ Accelerated sedimentation and an increased
ture (Segawa et al [1]). value of CRP (C-reactive protein);

A certain sign for diagnosing a periprost- — Increased leukocyte count in the aspirational

hetic infection is: fragment;
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— Dominant presence of neutrophils in the aspi-
rated fragment,

— Pus presence in the joint,

— Isolated bacteria from an aspirated fragment,
and

— Presence of more than 5 leukocytes during a
microscopic check of the aspirated fragment.

The deep periprosthetic infections in the
endoprosthetic surgery represent a serious prob-
lem and their treatment requires additional ma-
terial means. Meanwhile, a few optional treat-
ments are possible:

1. Long term antibiotics treatment [2],

2. Girdlestone resection [3, 4],

3. Debridement with keeping the prosthesis [5],

4. One act revision [6],

5. Two phase revision, with a setup of an anti-
biotic spacer [7].

It is generally accepted notion that it is
impossible to calm the infection without remo-
ving the implants, however, the endoprosthesis
resection, even when it is applied as a tempo-
rary method, is accompanied with a significant
loss of its function.

The one act revision has an advantage of
keeping the function of the extremity, without a
time lapse, it shortens the duration of the treat-
ment, as well as the expenses, however, it is
indicated in patients who fulfill certain prerequ-
isites, such as general wellbeing, inexistence of
a draining sinus, little bone deficit, good local
findings, a known bacterial cause, and a manda-
tory use of a cement prosthesis with an impre-
gnated antibiotics in the bone cement [8].

A renowned standard in the treatment of
the late chronic infection is the two phase treat-
ment, which includes a removal of the implan-
ted prosthesis, a debridement of the surrounding
tissue, setting up an antibiotic impregnated spa-
cer, an intravenous application of an antibiotic
and a postponed revision arthroplasty. The anti-
biotic spacer represents a solid base for local
release of large amounts of antibiotics, which
prevent the retraction of the surrounding mus-
cular tissue and enable certain movements of
the hip, due to which it represents an acceptable
alternative to the removed prosthesis during the
treatment of the infection [9]. The spacers can
either be factory-made and through an order
form to contain added antibiotics or can be

made in the operating room, using special
molds and manually added antibiotics [10].

Rooting out the infection has a higher
success rate with the two phase revisions, rather
than the one phase revision. The two phase re-
vision represents a standard procedure in our fa-
cility, not only because of the higher percentage
of eradication of the cause, but also because of
the increased percentage of resistant bacteria.
The two phase revision consists of two proce-
dures, and those are: 1. Removal of the infected
prosthesis along with removal of the devitalized
tissue, and 2. Implantation of an appropriate ce-
ment spacer. After 8-12 weeks, a period during
which the patient is treated with a systemic
antibiotic treatment, the second phase follows
after the serological markers of the infection
have been normalized, which consists of 1. Re-
moval of the antibiotic spacer and a repeated
debridement of the devitalized tissue, and 2.
Significant rinsing and reimplantation of the hip
endoprosthesis, which, depending on the bone
deficit, is primary or revisional. The function of
the spacer during the time between the removal
of the prosthesis and its reimplantation is repea-
ted, with the purpose of decreasing the adhe-
sions between the tissues, enabling movement
in the joint, maintaining contractility and length
of the musculature, and most importantly, relea-
sing large amounts of antibiotics — locally in the
infected area. The purpose of this study is to es-
timate the effectiveness of the two phase revi-
sion with the use of an antibiotic spacer with
the method of treatment according to the pro-
tocol that is being followed in our facility.

Matherials and methods

Twenty one patients are included in the
study with an infected hip endoprosthesis, out
of which 13 are women and 8 are men. The
average age during the first intervention of the
treated patients was 59 years (28-79).

Men, 8

Women,
13

Graph 1 — Gender of the patients
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Graph 2 — Youngest, oldest and average age
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Graph 3 — Age according to age groups
and % of participation

The infections are being diagnosed with a
clinical exam, x-ray examination, laboratory
examinations (Se, CRP), and aspirational pun-
ctuation of the hip. In patients with fistula, the
aspirational punctuation of the hip was not per-
formed. Moreover, it is important to mention
that the presence of fistula represents a certain
sign of infection.

The preoperational clinical examination
includes: general wellbeing, pain, and local
status. The preoperational x-ray examinations
included: x-ray of the pelvis with the hips and
an x-ray of the hip with the thigh. A lateral ap-
proach has been used in the surgical treatment.

In the first surgical phase the hip endo-
prosthesis is removed with a careful and precise
approach to the bone tissue, synovectomy and
debridement of the devitalized tissue. Three
swab samples have been taken for microbiolo-
gical testing from the joint capsule, acetabulum
and femoral channel, as well as material for his-
topathological evaluation. A substantial irriga-
tion and lavage has been applied in the operatio-
nal area, and then an antibiotic spacer is set up.

The antibiotic spacer that is being used in
these procedures is a non-serial personal pro-
duct, made in a mold in which 40 gr. antibiotic
gentamycin bone cement has been inserted with
addition 4 gr. of Vancomycin or another anti-
biotic (Meropenem), depending on the sensiti-
vity of the isolated cause towards antibiotics.

In the bone cement, for greater firmness, one 5
mm. metal pin has been inserted. At the end of
the surgical intervention, a vacuum drainage
system has been set up, for the duration of the
initial 24 hours. Postoperatively, during the next
two weeks, the patients have been treated with
an intravenously applied antibiotic, and in the
duration of the next four weeks with per os tre-
atment. The antibiotic therapy is ordinated de-
pending on the antibiogram. The patients are
being verticalized during the first postoperative
day, after the removal of the drainage, during
which the burdening of the operated extremity
is touching the floor. The control x-ray image is
made the first postoperative day, blood analysis
following protocol the first two days, and Se
and CRP one month after the first intervention.
After the tranquilizing of the SE and CRP, 2-3
months after the first intervention, a second sur-
gical intervention is conducted, by removing
the antibiotic spacer and reimplantation of the
hip endoprosthesis (primary or revisional, de-
pending on the bone loss). During the second
surgical intervention three samples for micro-
biological culture have been taken again, as
well as two samples for histopathological diag-
nosis. Once again, a debridement has been con-
ducted at the leftover or the newly devitalized
tissue. The antibiotic treatment has been prolon-
ged until the results from microbiological ana-
lysis have been completed. If the microbiologi-
cal results were positive, the antibiotic treat-
ment was prolonged for 6 weeks. If the micro-
biological results were negative, the patient was
only observed during the following period, wit-
hout an antibiotic treatment. If, after the six
week period after the first intervention, the la-
boratory analysis were still not tranquilized or a
fistula was present, in that case the second sur-
gical intervention consisted of a change in the
spacer and a debridement. The patients are con-
tinually followed, clinically, radiographically
and with the Haris Hip Score [11], which is
measured before the first intervention and one
month after the second intervention, as well as
during each of the following follow-ups, more
specifically after 3, 6, 12, 18, and 24 months.
The incorporation of the allograft was inves-
tigated with a comparison of the x-ray exami-
nations.
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- clinical and ra hic evaluation

- Girdlestone excisional arthroplasty

Substitution of a spacer

necreasement of the laboratory data

- Positive bone aspiration

- 4-6 weeks antibiotic

Pursuing of the patient

- Removal of the prosthesis
crobiology
stopathology

- 6 weeks administering antibiotics

Monitoring liver and renal laboratory testing

Laboratory parameters (Le, Se, CRP)

Reimplantation

- Intra-operative sample

- Positive intra-operative culture

Negative intra-operative culture

Image 1 — A protocol for diagnosis and treatment for the hip infected endoprosthesis

Results

In the presented study, the protocol for
diagnosis and treatment for an infected hip en-
doprosthesis has been applied.

Preoperative evaluation:

Pain is the main symptom in all patients.
CRP and/or SE have increased at all patients
prior to the surgery. Three patients had a drai-
nage sinus. Radiographically, one patient expe-
rienced a loosening of the acetabular compo-
nent, three patients experienced osteolysis sur-
rounding the acetabular component, and two
experienced osteolysis surrounding the femoral
component. There were no significant changes
on the x-ray examinations in the other patients.

The median time since the implantation of the
prosthesis until the appearance of the symptoms
was 16 months (1.5-23). According to Tsuka-
yama [12] classification, a late chronic infection
had been diagnosed in all the patients. A swab
sample had been taken from the wound of the
patients with a drainage sinus, however, at only
two out of three observed patients, a microorga-
nism had been isolated. An aspirational pun-
cture was performed on the other 18 patients,
and the aspirated fragments were microbiologi-
cally and biochemically examined. A bacterial
cause was isolated in 14 of them. An increased
number of leukocytes was found in 15 patients,
and neutrophils dominated in all of them.
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First surgical intervention and the period

after it:

A manually made antibiotic spacer was
set up in all the patients, in which two antibio-
tics were inserted: Gentamycin, which is placed
in the cement during the production process in
the factory, and Vancomycin added by us, 4 gr.
(at 16 patients) or Meropenem (at 5 patients),
depending on the isolated bacterial cause during
the aspirated tracer of the hip.

Image 2 — A manually made antibiotic spacer

Isolated causes for infection are:

— Staphylococcus epidermidis (in 6 patients),

— Staphylococcus aureus (6),

— Enterococcus (4),

— Esherichia colli (2),

— Klebsiela pneumoniae(1) and

— Proteus (1), while

— No isolated cause has been found in one
patient.
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Graph 4 — Isolated bacterial causes for infections

In one patient (Staphylococcus aureus)
the eradication of the infection was not accom-
plished with this method, and because of that
the hip resection arthroplasty was applied (Gi-
rdlestone method [13]).

Second surgical intervention:

Twenty patients, except for one where a
resection arthroplasty has been applied, were
surgically treated with a revisional hip arthro-
plasty, during which 20 non-cement acetabular
caps (9 revisional) were used, 16 non-cement
stems (12 revisional) and 4 cement revisional
stems. A bone allograft was used on 14 pati-
ents, for the purpose of filling an acetabular
defect.

Table 1

Used endoprosthetic material

Acetabular caps:

- Non-cement: 20
primary 11
revisional 9

Femoral stems:

- Non-cement: 16
primary 4
revisional 12

- Cement: 4
revisional 4

The results of the microbiological and hi-
stopathological intraoperative examinations de-
monstrated a presence of a bacterial cause in
one patient (one positive swab sample of Sta-
phylococcus aureus of three taken) and as a re-
sult, this patient was treated with antibiotics du-
ring the following 6 weeks.

Postoperatively, the patients were a sub-
ject to clinical, laboratory, and x-ray examina-
tion. After an average of 3 years (46-24 months),
a reoccurrence of the infection has not been
noted. The average postoperative Haris Hip
Score is 80.

Complications:

In the period between the two surgical
interventions, three dislocations of the spacer
and two fractures on the antibiotic spacer have
happened. The complication after the second
intervention, i.e., reimplantation of an endopro-
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sthesis, is a dislocation of a hip in two patients.
Thus, an upsurge of the retroversion of the
proximal part of the stem was done in one of
the patients, and a revision of the acetabular
component was done in the other patient.

Radiographic examinations:

Up until the last examinations, all the
acetabular and femoral components have been
radiographically stable, without signs of osto-
lysis and loosening. Also the bone allografts
were incorporated.

Discussion

Currently, the two phase treatment of in-
fected hip endoprosthesis represents a golden
surgical standard around the world, despite the
fact that it requires two surgical interventions, it
represents a long and costly process, with a
long duration of the healing, and a painful treat-
ment and experience for the patient.

Generally, diagnosing a periprosthetic in-
fection is a challenging problem to solve, be-
cause there is not a definite specific test that
would help the diagnosing process. Because of
this, after the completed reimplantation, the sur-
geon should face with circumstances whereas
there are no certain signs of rooting out of the
infection.

In this study, all the patients were treated
following the same protocol, in two phases. The
results of this study are, to a significant extent,
compatible with those obtained from the con-
sulted expert literature and the studies that
elaborate problems from this range.

The periprosthetic infections caused by
resistant bacteria compared to those caused by a
nonresistant bacteria treated in two phases have
an equal success rate. This is because of the ap-
plication of antibiotics the bacteria is sensitive
to, as well as the radical removal of the devita-
lized and necrotic tissue, also in two phases.
Non-cement acetabular components were im-
planted in the second phase, and in the period
between the postoperative time and the present,
no radiological or clinical signs of loosening or
osteolysis of the surrounding bone tissue have
been noted.

In comparison to the non-cement femoral
stems, there is no difference in the stability of
the cement stems throughout this period. An an-

tibiotic cement has been used at the cement pro-
sthesis. The indications for using cement stems
were the quality of the surrounding bone as well
as the possibility for solid fixation of the
femoral stem.

The bone allografts that are being used on
the patients are of various sizes, depending on
the bone defect of the acetabular walls, whereas
all have been incorporated in the surrounding
bone.

The complications that arose because of
the application of the antibiotic spacer represent
two types of dislocation, which are 1) disloca-
tion due to an instability of the spacer in the fe-
moral channel and the possibility of its rotation,
in which case, for the purpose of avoiding this a
fixation of the spacer with a small quantity of
additional cement in the proximal part of the fe-
mur is recommended, and 2) dislocation which is
caused by an acetabular deficit, whereas, unfor-
tunately, there is no appropriate solution.

Another kind of complication is breaking
of the spacer, which, occurred in two patients
because of an inadequate and excessive burde-
ning, despite the strengthening of the spacer
with a metal pin.

Moreover, the firmness of the antibiotic
spacer is a question to be discussed, which, due
to the additional application of 4 gr. of antibio-
tics in 40 gr. of cement that is always applied in
a combination with the factory-made gentamy-
cin, decreases even more [14]. Still, hip move-
ments are enabled, reduced in extreme am-
plitudes during burdening of about 50% of the
body weight, with the help of two crutches.

The presence of the spacer prevents an
occurrence of fibrosis in enormous quantities in
the empty space of the hip, enables a moderate
elasticity, tonus and trophy of the surrounding
musculature [15]. The laboratory examinations
concerning the added doses of an antibiotic do
not demonstrate an intoxication of the liver or
kidneys. An allergic reaction to the used anti-
biotics in the spacer has not been noticed in the
patients either.

Conclusion

The results of this study during the period
of observation of 12-36 months, show that with
a continual following of the protocol for dia-
gnosis and two phase treatment of an infected
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endoprosthesis of a hip, an eradication of the
infection is accomplished with a high percent of
efficacy of around 95,2%.

*) A Gilderstone resaction on ahip
has beenconducted on one patient
(becausethe infection had not
been pacified)

Time of observation: 12 - 36 months ]

one

M % of success )y % of failure

Graph 5 — Rate of success

The antibiotic spacer enables a local dis-
charge of a large amount of antibiotics in the
operated wound, without endangering the gene-
ral wellbeing of the patient. The hip’s move-
ments during the workings of the spacer are li-
mited, yet possible, i.e., the patient moves with
the help of crutches while only partially burde-
ning the affected leg, thus significantly main-
taining the function of the extremity during the
definite surgical intervention. The antibiotic spa-
cer that has been applied forbids the occurrence
of a fibrously weak vascular tissue with a pos-
sibility of an antibiotic contamination. Although
the firmness of the antibiotic spacer by adding
antibiotics significantly decreases, its stability is
firmed with the insertion of a metal pin, which
in turn enables a partial burdening of the
extremity. The results accomplished from the
treated patients so far, as well as the conducted
examinations, correspond with the results of the
practical experiences around the world listed in
the available expert literature [16], which repre-
sents a strong (sufficient) argument that leads to
a conclusion that the manually made antibiotic
spacer, which is being used in our institution,
represents an appropriate, efficient, and an eco-
nomically justified material of choice in the
treatment of periprosthetic infections.
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Pezume

TPETMAH BO JABE ®A3U HA
NHOUIINPAHU EHAOINPOTE3U HA KOJIK

Jacmun Hupusupu', Japko TaneBcku', 3opan
Hecroposcku', Tone Bpannmkocku', CHeskana
MumeBcka-IlepunnkoBa®

1 13V I'pancka ommra Gonauna ,,8 CenreMBpu* —
Ckorje, P. Makenonuja

2 YHUBEP3UTETCKA KIMHHUKA 3a PEBMATOJIOTHja —
Ckorje, P. Makenonuja

PeBmsmjara Bo aBe (hazu mpeTcraByBa 3NATEH
CTaHAapll BO TPETMAaHOT Ha WHQPHUIMPAHH CHJIO-
npotesu. Bo TpynoT ce 06paboTeHun pe3yaTraTure o
21 manueHT co WHOUIMPAHA SHIOTPOTE3N Ha KOJK
TpEeTUpaHU BO JiBe (a3u, cO yrnorpeda Ha aHTUOUOT-
cku crejeep, Bo nepuon o1 2009 no 2012 roauxa.

[Nputoa, Kaj cuTE MAMEHTH € IPUMEHET e/INH-
CTBEH IPOTOKOJI Ha IMjarHO3a U TPeTMaH Ha HH(pEK-
uun 1 ondaka npenoneparuHa PTT-cimka, nabo-
paropucku ucnenyBama (Ce, LIPII), xako n acrm-
panroHa TyHKIHja CO MHKPOOHOIONIKO M Omoxe-
MHCKO HCJICOAYyBalkb€ Ha ITYHKTATOT. OHepaTI/IBHI/IOT
TPEeTMaH CE€ COCTOU CO: 3eMame NPHUMEPOK 3a MHU-

KpOOHOJIOIIKAa W MATOXUCTOJIOIIKA IHMjarHo3a, Ba-
Jele HAa MMIUIAaHTHpaHaTa IpoTe3a, eKCIH3Wja Ha
aBacKyJIApDHO W HEKPOTHYHO TKUBO U MOCTABYBAHE
Ha aHTHOHMOTCKHU criejcep. IlocTonepatuBHo, manu-
SHTHUTE C€ TPETHPAaHH CO H.B. aIUTMKAIMja HAa aHTH-
OMOTHK Criopell aHTHOWOTpaM, BO TpacwmkEe OJ JIBE
HeJseNny, a MoToa co MepopajieH TpeTMaH BO KOMOU-
Halyja Ha 1Ba aHTUOMOTHKA, BO 3aBUCHOCT Of aHTU-
OnorpaMoT BO HapeIHHWTE Of YETHUPH IO IIEeCT He-
nenu. [lo cMupyBame Ha TOKaJIHUOT HAO. U J1abopa-
TOPHUCKUTE PE3yNTaTH, Kaj MAlMEHTUTE € U3BPILCHA
peBu3Mja co BaJeme HAa aHTHOMOTCKUOT CIejcep U
peMMIUIaHTalMja Ha €HAONPOTEe3a — PEBU3HUCKA HIIH
MpUMapHa, BO 3aBUCHOCT O KOCKEHHOT IE(HIIUT.
@OyHKIMOHAIHOCTA Ha 3TII000T € OLIEHyBaHa CIIOpe]
Haris Hip Score. [locTomepatnBHO TAIlMEHTHTE CE
cnenar ox 12 no 36 meceny.

Kaj 20 manmenTu e npuMenera AepUHUTUBHA
penMIDIaHTanMja, Jo/1eKa eeH MalUeHT € JICKyBaH
co pecekiucka meroaa. Haris Hip Score mpenome-
paTUBHO H3HECyBa 45, a mocronepatuBHO §0.

[IpuMeHeTHOT MPOTOKOJ HA TPETMAHOT Kaj
VHOUIPAHA €HAONPOTE3H € eeKTHBEH BO epajn-
Kalyjata Ha WHQeKnyjaTa u GUHATHATA PEUMILIAH-
Taryja.

Kayunu 300poBu: nH}EKIHja, KOJIK, CHAOTPOTE3a, CIIej-
cep.



