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Abstract
Background  The simultaneous occurrence of periprosthetic fracture (PPF) and periprosthetic joint infection (PJI) is among 
the most devastating complications in arthroplasty and carries the risk of limb loss. For the first time, this study will describe 
the characteristics, treatment concepts, and outcomes of this complication.
Methods  Patients were consecutively included who were treated at our specialized interdisciplinary department between 
2015 and 2016 with a PJI and an additional PPF of the hip. The treatment algorithm followed a three-step procedure: the 
complete removal of any foreign material (step 1), fracture stabilization by plate, intramedullary rod osteosynthesis or cer-
clages using an additional spacer (step 2), and reimplantation of a new prosthesis (step 3).
Results  Overall, eight cases [four male, four female, mean age 77 years (55–91)] were included. The mean follow-up was 
34 ± 8 months. The fractures included one PPF Vancouver B1, three B2/3, and four type C. Most frequent microbes were 
CNS (Coagulase-negative staphylococci) (n = 4), Cutibacterium (n = 2) and Staphylococcus aureus (n = 2). Mixed infections 
(≥ 2 microorganisms) occurred in five cases. The time between explanation and reimplantation was 42 ± 34 (range 7–123) 
days. A re-infection took place in one, a re-revision in four cases, and in five cases fracture healing was noticed. In all eight 
cases, freedom from the infection and limb preservation could be achieved.
Conclusion  PPF in the case of a PJI is a devastating situation and a huge challenge. Extremity preservation should be the 
primary goal. The described procedure offers a possible solution.
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Background

Periprosthetic joint infections (PJI) and periprosthetic frac-
tures (PPF) are among the most serious complications in 
arthroplasty. Both require a complex and structured thera-
peutic approach [1–5]. If both complications occur at the 

same time, one is faced with a seemingly unsolvable situ-
ation. The aging population with extended endoprosthetic 
care entails a higher risk of such complex situations occur-
ring [6].

The inherent problem is the completely different and, in 
some aspect, contrary treatment concepts to address both 

 *	 Daniel Karczewski 
	 daniel.karczewski@charite.de

	 Michael Müller 
	 michael.mueller@charite.de

	 Tobias Winkler 
	 tobias.winkler@charite.de

	 Sven Märdian 
	 sven.maerdian@charite.de

	 Andrej Trampuz 
	 andrej.trampuz@charite.de

	 Nora Renz 
	 nora.renz@charite.de

	 Carsten Perka 
	 charsten.perka@charite.de

1	 Department of Orthopaedics, Center for Musculoskeletal 
Surgery, Charité-University Medicine, Charitéplatz 1, 
10117 Berlin, Germany

2	 Julius Wolff Institute and Berlin Brandenburg Center 
for Regenerative Therapies, Charité-University Medicine, 
Augustenburger Platz 1, 13353 Berlin, Germany

http://crossmark.crossref.org/dialog/?doi=10.1007/s00402-019-03263-y&domain=pdf


1462	 Archives of Orthopaedic and Trauma Surgery (2019) 139:1461–1470

1 3

entities, PJI and PPF. While PJI requires surgical infection 
eradication with complete removal of the prosthesis and all 
foreign materials, PPF needs fracture stabilization provided 
by internal fixation with foreign material. Data on this spe-
cific situation are scarce. Bottner et al. described a case, in 
which a modified hip disarticulation in combination with 
an above-knee amputation under the use of a temporary hip 
joint spacer was performed and consecutively recommended 
as a treatment option in case of periprosthetic infection 
accompanied by periprosthetic fracture [7]. Subsequently, 
the implantation of a particular total hip prosthesis into the 
thigh stump was employed in the second stage in this case 
report.

Limb amputation is always detrimental for the patient and 
considered a last stage salvage procedure. Therefore, current 
treatment concepts should implicitly avoid this procedure 
and include extremity-preserving approaches. Recent find-
ings regarding biofilm fundamentals [4, 5, 8–10], biofilm-
active antimicrobial therapy [3, 5, 9, 11, 12], one-stage unce-
mented septic revision strategies [13, 14], and more detailed 
knowledge of specific microorganisms [8, 12, 15, 16] pro-
vide encouragement for more daring surgical procedures.

In this case series, we describe eight cases with success-
ful treatment of concomitant PJI and PPF with a limb-pre-
serving strategy.

Methods

Study design

The prospective case series was carried out in a centralized 
department of a university clinic, exclusively specialized on 
PJI. Surgeons, microbiologists, pathologists, and infectiolo-
gists were involved in the interdisciplinary- and algorithm-
based diagnosis and treatment approach for PJI [2, 4, 17, 
18]. The study was approved by the internal university ethics 
committee and performed in accordance with the Declara-
tion of Helsinki.

All patients were consecutively included who: (1) were 
treated at our specialized interdisciplinary department (2) 
between 2015 and 2016 (3) with the diagnosis of PJI (see 
below) and an additional periprosthetic fracture of the femur 
(4) with an available 2-year follow-up. The periprosthetic 
fractures were classified according to the Unified Classifica-
tion System {Duncan, 2014 #16}. After discharge, patients 
were followed up clinically (mainly for signs of infection 
persistence) and radiographically every 3 months within the 
1st year, then annually.

Treatment procedure

In all cases, the treatment algorithm follows a three-step 
procedure within a two-stage revision (Fig. 1). In general, 
at the first stage, complete removal of any foreign material, 
including the infected osteosynthesis and the prosthesis 
was carried out (step 1, Fig. 1). In addition, all avital bone 
fragments from the fracture zone were removed to avoid 
sequestration. Following this, fracture stabilization was 
achieved by plate osteosynthesis and in seven cases by 
the additional use of a custom-made spacer (step 2). The 
spacer bypassed the fracture zone and was loaded per 40 g 
polymethylmethacrylate (PMMA) with 0.5 g gentamicin 
and 2 g vancomycin. After regular wound consolidation, 
a decrease in the infection parameters and identification 
of the causative pathogen(s) and its susceptibility, the 
reimplantation was performed in the second stage (step 3) 
(Fig. 1). The interval between the first and second stage 
was either short (< 3 weeks) or long (≥ 3 weeks) depend-
ing on the course of the infection and the ability of the 
patient to mobilize.

Antimicrobial therapy was administered based on bacte-
rial susceptibility and according to EUCAST criteria and 
the recommendations of the infectious disease’s specialists 
and microbiologists of our specialized interdisciplinary 
team. The choice of antimicrobial treatment was based 
on previously published recommendations [17]. Figure 2 
gives an overview of the administration of the antibiotics 
depending on the selected interval.

Fig. 1   Treatment scheme (three-step procedure) of the simultaneous 
occurrence of periprosthetic fracture and infection. In the first stage, 
removal of the prosthesis and all the foreign materials (step 1) and 
fracture stabilization (step 2) followed by the second stage, either at 
a short or long interval, the reimplantation of the new prosthesis (step 
3). *Depending on the course of the infection and the ability to mobi-
lize the patient, **new draping of the operating table and patient, 
***according to the assessment of the surgeon and antibiotic activity 
against biofilm
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Definitions

PJI was defined on the basis of the proposed European Bone 
and Joint Infection Society (EBJIS) [19]: (1) fistula or puru-
lence around prosthesis (2) > 2000/μl leukocytes in synovial 
fluid or > 70% granulocytes in synovial fluid (3) microbial 
growth in synovial fluid or ≥ 2 tissue samples or sonication 
fluid (> 50 CFU/ml) (4) Krenn and Morawietz type II or type 
III in periprosthetic tissue histology [20].

Infection persistence was defined according to the nega-
tive Delphi criteria of treatment success [21]: (1) no postop-
erative wound healing and fistula or infection recurrence by 
the same microbe/microbe spectrum (2) subsequent revision 
for infection after reimplantation surgery (3) PJI-related sep-
sis. Additionally (4) paraclinical and clinical signs of infec-
tion persistence were considered: early radiological signs 
of implant loosening in within the study period, persistent 
CRP > 1 mg/dl, clinical signs like redness, pain, hyperther-
mia, swelling, and loss of function [22].

Results

Overall, eight cases with PPF and PJIs could be included 
(Table 1). The mean follow-up was 34 ± 8 months. All 
patients were treated via a two-stage revision using the pre-
sented three-step procedure. In four of the eight patients, a 
short interval of ≤ 3 weeks was used. Coagulase-negative 
staphylococci, Cutibacterium (formerly Propionibacterium) 
acnes, and Staphylococcus aureus were the most common 
bacteria. More than half of the cases had colonization 
with more than two microbes. The va-lcp condylar plate 
(DePuy Synthes, Warsaw, Indiana, USA) was the most fre-
quently used for fracture stabilization. A re-infection was 
caused in one case by an acute hematogenous PJI involving 

Streptococcus dysgalactiae, treated by irrigation, debride-
ment, and exchange of modular components. Any re-revision 
was necessary in four cases involving the already mentioned 
early infection, a revision of a postoperative hematoma, a 
secondary trochanter dislocation with the need of refixation 
by means of plate osteosynthesis, and a revision of an aseptic 
stem loosening 3.5 months postoperatively. Fracture healing 
was observed in five cases (Table 2).

To clarify the complexity of the treatment of the com-
bined appearance of periprosthetic fracture and infection, 
four cases will now be presented in more detail.

Case 1 The first patient was an 81-year-old man who suf-
fered from a periprosthetic femoral fracture of the left hip, 
type Vancouver C, due to a traffic accident. Before the acci-
dent, the patient had no symptoms at the site of the pros-
thesis, which was implanted 12 years before. In a primary 
care hospital, open reduction and internal fixation were per-
formed by means of plate osteosynthesis. Two weeks after 
initial primary wound healing, signs of infection with ery-
thema swelling and a fistula in the area of the plate occurred. 
Immediately, irrigation and debridement were performed. 
However, prolonged wound secretion and signs of infection 
persisted, and the patient was referred to our hospital. Unfor-
tunately, the patient fell before referral and suffered from an 
additional distal femoral fracture (Fig. 3a). At our institu-
tion, revision with removal of the plate and prosthesis was 
carried out. The previously performed hip joint aspiration 
was inconspicuous.

Nevertheless, the decision to remove the prosthesis was 
made because of the direct proximity of the infected plate 
to the prosthesis. Meticulous debridement, irrigation, and 
removal of avital bone fragments to prevent sequestration 
were performed (Fig. 3b). After re-draping and the use of 
newly set operating tables, the fracture stabilization was 

Fig. 2   Scheme of antibiotic 
therapy depending on the 
selected interval, *obligatory 
in the case of difficult-to-treat 
(DDT) pathogens
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performed using cerclages and a variable angle locking 
compression plate (4.5 mm VA-LCP curved condylar plate, 
DePuy-Synthes, Warsaw, Indiana, USA). A custom-made 
spacer armed with a long-bent Steinmann pin bridging the 
fracture zone was additionally implanted (Fig. 3c). Two 
weeks after explanation, the reimplantation was performed 
when soft-tissue conditions were unremarkable and systemic 
inflammatory parameters were almost normalized. A short 
interval was given due to the patient’s poor ability to mobi-
lize with the spacer. Intraoperatively obtained tissue samples 
showed growth of Corynebacterium spp. and Staphylococ-
cus hominis. Immediately after surgery, intravenous anti-
biotic therapy with 3 × 3 g ampicillin and sulbactam and 
1 × 700 mg daptomycin was initiated and maintained until 
reimplantation. After 14 days, a revision cup (TMARS, Zim-
mer Biomet, Warsaw, Indiana, USA) and a modular revi-
sion stem (Revitan® Revision Hip System, Zimmer Biomet, 
Warsaw, Indiana US) which was distally cemented due to 
the destroyed isthmus were implanted at the second stage. 
A 36 mm PE-CE-bearing system was used (Fig. 3d, e). The 
VA-LCP plate was left in place and debrided and irrigated. 
Disturbing screws for stem implantation were removed, and 
additional attachment plates were used.

Additionally, the fracture of the proximal femur was sta-
bilized using cerclages and tension band wiring. At hospital 
discharge, the intravenous antimicrobials were switched to 
oral administration of 2 × 300 mg rifampin in combination 
with 2 × 100 mg doxycycline. This combination was admin-
istered for a total of 10 weeks. At the last visit, no paraclini-
cal or clinical signs and symptoms of infection were present 
so no further operation was necessary, and the patient was 
fully mobilized using a rollator.

Case 2 The second patient was an 83-year-old woman with 
bilateral total hip arthroplasty, who had fallen at home and 
suffered from a periprosthetic femoral fracture Vancouver 
B2 at the right hip. Revision surgery with stem revision and 
plate osteosynthesis was performed elsewhere. Four weeks 
after surgery, erythema and swelling with wound dehiscence 
at the surgical site occurred. Repeated debridement and irri-
gation were carried out, due to persistent signs of infection. 
In addition, the fracture did not heal, and the mobilization 
was insufficient. After 4 weeks, the patient was transferred 
to our hospital (Fig. 4a). The plate and prosthesis were first 
removed and debridement and irrigation performed. After 
re-draping and the use of fresh operating tables, the fracture 
stabilization was performed with cerclages and a variable 
angle locking compression plate (4.5 mm VA-LCP curved 
condylar plate, DePuy-Synthes, Warsaw, Indiana, US). 
A vancomycin- and gentamicin-loaded cement tube was 
inserted into the femur so that the fracture zone was ade-
quately passed. The hip was left in a Girdlestone situation 
(Fig. 4b). Intraoperatively obtained tissue samples showed 

Table 1   Patient demographics, fracture type, microbe spectrum, and 
the outcome

a Charlson comorbidity score
b Coagulase-negative staphylococci
c DTT (difficult-to-treat organisms)
d ≤ 3 weeks

Patient information
 Mean age (years) ± SD 77 ± 12
 Female/male 4/4
 Mean age-adjusted CCIa ± SD (range) 5.1 ± 1.7 (2–8)
 Previous septic revision rate % (n) 37.5 (3)

Type of fracture
 Vancouver B1 1
 Vancouver B2/3 3
 Vancouver C 4

Microbes
 Microbes found in ≥ 2 PJIs CNSb × 4

Staphylococcus 
aureus × 2

Cutibacterium 
acnes × 2

Haemophilus 
× 1

Streptococcus 
anginosus × 1

Klebsiella 
oxytoca × 1

Corynebacte-
rium sp. × 1

Enterococcus 
faecalis × 1

 DTTc rate % (n) 12 (1)
 Mixed infections ( ≥ 2 microbes) % (n) 63 (5)

Treatment
 PJI
  Two-stage (three-step procedure) 8
  Spacer 7
  Interval (shortd/long) 3/5
  Mean interval (range) ± SD (range) 42 ± 37 (7–123)
  Total time of hospital stay ± SD 33.8 ± 5.9

 PPF
  Plate (VA-LCP) % (n) 62.5 (5)
  Intramedullary rod/pin % (n) 37.5 (3)
  + Tension band/cerclages % (n) 87.5 (7)
  Plate and rod/pin % (n) 37.5 (3)
  Plate exchange (reimplantation) % (n) 12,5 (1)
  Strut graft (reimplantation) % (n) 62.5 (5)

Follow-up 34 ± 8 months
 Re-infection rate % (n) 12.5 (1)
 Total re-revision rate % (n) 37.5 (4)
 Fracture healing rate % (n) 62.5 (5)
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significant growth of Staphylococcus epidermidis in multiple 
specimens. Immediately after surgery, intravenous antibiotic 
therapy with 3 × 3 g ampicillin/sulbactam and 1 × 700 mg 
daptomycin was initiated and maintained for 14 days.

At second stage after 12  days, the reimplantation 
was performed using a revision cup (TMARS, Zimmer 
Biomet, Warsaw, Indiana US) and a modular revision stem 
(Revitan® Revision Hip System, Zimmer Biomet, Warsaw, 
Indiana, US) which was also cemented distally due to the 
destroyed isthmus. The VA-LCP plate was left in place 
and debrided and irrigated in the second step. Disturbing 
screws for stem implantation were removed and replaced 
by attachment plates. In this patient, we additionally used 
a femoral strut graft of approximately 20 cm which was 
ventrally placed onto the femur bridging the fracture zone 
and fixed by cerclages (Fig. 4c). After discharge from the 
hospital, the antibiotic treatment was switched to oral 
administration of 2 × 300 mg rifampin and 2 × 960 mg co-
trimoxazole (sulfamethoxazole and trimethoprim). This 
regimen was administered for a total of 10 weeks. So far, 
no further operation was necessary after a follow-up of 
2 years. The patient is fully mobilized.

Case 3 The third patient was a 55-year-old craftsman who 
presented with a chronically dislocated hip prosthesis, a 
periprosthetic infection and a periprosthetic femoral frac-
ture (Fig. 5a). Two years before, the patient had received 
an uncemented total hip arthroplasty due to a femoral head 
necrosis. Since then, he had been revised for a total of four 
times due to recurrent periprosthetic infections and dislo-
cations in different hospitals. Haemophilus parainfluenzae, 
Streptococcus anginosus, and Cutibacterium acnes could 
be identified preoperatively. In the first stage, the prosthesis 
was removed, the fracture stabilized with cerclages, and a 
custom-made spacer armed by a 350 mm AO rod in combi-
nation with a bent Steinmann pin was placed (Fig. 5b). The 
spacer was loaded with vancomycin and gentamicin. The 
AO rod also served to bridge the fracture. Perioperative i.v. 
antibiotic therapy using daptomycin and meropenem was 
changed to ciprofloxacin and co-trimoxazole as oral therapy 
after the patient discharge until reimplantation surgery. After 
8 weeks, a revision cup and a modular revision stem were 
implanted using a 36 mm PE-ME-bearing system. A 4.5 mm 
VA-LCP Curved Condylar Plate was additionally inserted 
(Fig. 5c). I.v. antimicrobial therapy with vancomycin and 

Fig. 3   The X-rays of case 1. a Periprosthetic femoral fracture Van-
couver C, which was initially treated with a plate osteosynthesis in 
another hospital. Dotted arrow: distal femoral fracture, additionally 
suffered shortly before transfer to our hospital, dashed arrow: initial 
periprosthetic fracture (due to a traffic accident) with a single avital 

bone fragment. Asterisk: location of the wound dehiscence. b, c Situ-
ation after plate and prosthesis removal, fracture stabilization using 
VA condylar plate and custom-made spacer. d, e Reimplantation of 
a revision cup and a distally cement fixated modular revision stem, 
retaining the VA condylar plate after 2 weeks
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meropenem were switched to orally administered rifampin 
and amoxicillin for another 8 weeks after the patient’s dis-
charge. After 6 months, the patient presented to our hospi-
tal with an acute hematogenous PJI involving Streptococcus 
dysgalactiae at the left hip endoprosthesis site. Irrigation, 
debridement, and exchange of modular components were 
performed immediately. The diagnosis of acute PJI originat-
ing from the oral cavity was confirmed after dental assess-
ment revealed severe periodontitis. As a result, sanitation of 
the patient’s dental foci was initiated, which had obviously 
been responsible for the recurrent infections for years. The 
patient was discharged after 2 weeks of i.v. treatment and 
administered with 3 × 1 g amoxicillin for a total of 12 weeks.

Case 4 The fourth patient was a 75-year-old female who 
received her primary hip prosthesis 22 years ago and had 
to undergo revision surgery for periprosthetic fractures 
two times since then. She presented herself with clinical 
symptoms of a chronic periprosthetic joint infection to a 
foreign hospital. There her first periprosthetic joint infec-
tion could be verified by identifying S. epidermidis and 
Enterococcus faecalis in a joint aspiration. Consequently, 
a two-stage exchange was performed. After the prosthesis 

reimplantation, she then suffered a periprosthetic femur 
fracture type Vancouver B1, which was treated with an 
ORIF open reduction plate (Fig. 6a, b), which then broke 
in the following course (Fig. 6c). Following the ORIF plate 
break, a double plate fixation was performed in the foreign 
hospital, which then showed signs of re-infection (Fig. 6d). 
Subsequently, only the removal of the shaft was carried out 
leaving the plates and socket (Fig. 6e). In this condition, the 
patient was transferred to our department, where we revised 
the patient and explanted the plates and socket. Using a new 
operating table and re-covering the patient, we implanted 
a vancomycin-loaded PMMA spacer with 350  mm AO 
rod bypassing and fixing the fracture zone (Fig. 6f). After 
35 days, an uncemented revision cup and modular revision 
stem were re-implanted, combined with a lateral cortical 
strut allografting and cerclages (Fig. 6g). In our depart-
ment, vancomycin, ampicillin and gentamicin were applied 
i.v. during her hospital stay and switched to oral therapy 
after her release for a total of 28 days [amoxicillin (1 g), 
co-trimoxazole (960 mg), rifampicin (300 mg)]. The patient 
did not suffer further complications, was mobilized well, and 
could be released 14 days after the reimplantation.

Fig. 4   X-rays of case 2. a 
Periprosthetic infection after 
the treatment of a periprosthetic 
femoral fracture type Vancouver 
C, with a plate osteosynthesis 
and stem revision, b situa-
tion after plate and prosthesis 
removal, fracture stabiliza-
tion using a 4.5 mm VA-LCP 
condylar plate and custom-made 
spacer (cement rod). c Reim-
plantation of a revision cup and 
a distally cement fixated modu-
lar revision stem, retaining the 
VA condylar plate after 2 weeks
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Fig. 5   X-rays of case 3. a 
Chronically dislocated hip 
prosthesis with a PJI and a 
periprosthetic femoral fracture. 
b Situation after revision with 
prosthesis removal, fracture sta-
bilization by means of cerclages 
and the use of a custom-made 
spacer. c Reimplantation of a 
revision cup, a distally fixating 
modular revision stem, and 
additional support for the initial 
consolidated fracture with a 
variable angle locking compres-
sion plate

Fig. 6   X-rays of case 4. a Periprosthetic femur fracture Vancouver b1 
in a foreign hospital after a prosthesis reimplantation in the course of 
a two-stage exchange. b Treatment with ORIF open reduction plate. 
c Plate breakage. d Double plate fixation with subsequent PJI. e 
Removal of stem only with infection persistence Transfer to our hos-

pital. f Revision with socket and plates removal, and implantation of a 
custom-made vancomycin-loaded PMMA spacer with a 350 mm AO 
rod bypassing and fixing the fracture zone spacer being implanted. g 
Reimplantation of the new total hip revision prosthesis after 35 days
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Discussion

Periprosthetic joint infection in the presence of a peripros-
thetic fracture is an extremely challenging situation for the 
patient and the treating surgeons. One of the main goals 
of the treatment is limb salvage and the restoration of an 
infection-free, well-functioning and stable joint. The pre-
sented eight cases demonstrate, that even in such complex 
situations, a successful infection and fracture treatment 
was possible with the preservation of the extremity. Two-
stage revision with immediate fracture stabilization after 
removal of the infected prosthesis and the following reim-
plantation of a new prosthesis after a short or long interval 
is considered the essential key to success. The utmost chal-
lenge is the conflicting approach of infection eradication 
by the removal of the entire hardware including prosthe-
sis and the simultaneous need for fracture stabilization by 
the insertion of osteosynthetic material into an infected 
area. From our point of view, a direct osteosynthesis to 
ensure adequate fracture healing as well as to obtain bony 
stability—also necessary for infection therapy—is inevi-
table. The time of reimplantation depends on one hand 
on the infection control reflected by the decrease in infec-
tion parameters and on the other hand on the mobilization 
capacity of the patient.

One of the key points of treatment is an excellent com-
bination of surgical and antimicrobial therapy. Our infec-
tion department is collaboratively managed by a team of 
surgeons and infectious disease specialists [23]. Thus, in 
addition to a highly specialized surgery, an optimized and 
concerted antimicrobial therapy is required, which takes 
into account the causing pathogen(s) including susceptibil-
ity, the choice of antimicrobial substances with adequate 
bone penetration, biofilm and bactericidal activity. Side 
effects and interactions with concomitantly administered 
drugs require continuous monitoring of the patients and 
immediate reaction if adverse effects occur. Overall, new 
insights into biofilm formation and its therapy have also 
encouraged joint-preserving operations even in most com-
plex and almost hopeless situations [3–5, 9, 10].

Recent studies demonstrated good outcomes after one-
stage uncemented revision [13, 14], whereby the insertion 
of an osteosynthesis immediately after a septic prosthesis 
removal is feasible. Furthermore, we meanwhile know 
more about the antibiotic susceptibility of different path-
ogens and may therefore be more specific regarding the 
antibiotics required, the optimal synergistic combinations, 
and the duration of therapy [8, 11, 12, 15, 16].

One of the main limitations of this study is the relative 
low number of cases. However, this is due to the low inci-
dence of the coexistence of periprosthetic joint fracture 
and infection. In total, there is a lack of literature regarding 

this issue. The only publication known to us describes only 
two cases and is more than ten years old [7].

It can be assumed that due to the demographic evolution 
of the population in Western countries and the associated 
increase in the number of patients with a prosthesis, the inci-
dence of these complex situations with concomitant PJI and 
PII will increase.

Conclusion

Periprosthetic fracture in the case of a periprosthetic infec-
tion is a devastating situation and a huge challenge for the 
treating team. The difficulty lies in simultaneous fracture 
stabilization and infection eradication, whose synergistic 
execution is the key to success. We recommend a three-step 
therapeutic algorithm within a two-stage procedure. In the 
first stage, all foreign materials are removed (step 1), fol-
lowed by fracture stabilization (step 2) and then, after a short 
or long interval, reimplantation of the prosthesis (step 3). A 
lot of experience and highly specialized interdisciplinary 
centers are essential for successful treatment. The preserva-
tion of the extremity should always be the primary goal and 
sought first.
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