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Abstract

Background: In the context of an increase number of primary and revision total hip and total knee arthroplasty
performed yearly, an increased risk of complication is expected. Prosthetic joint infection (PJI) remains the most
common and feared arthroplasty complication. Ralstonia pickettii is a Gram-negative bacterium, that has also been
identified in biofilms. It remains an extremely rare cause of PJI. There is no report of an identification of R. pickettii
on an extracted spacer loaded with antibiotic.

Case presentation: We present the case of an 83-years-old Caucasian male patient, that underwent a right
cemented total hip replacement surgery. The patient is diagnosed with an early PJI with no isolated microorganism.
A debridement and change of mobile parts is performed. At the beginning of 2016, the patient in readmitted into
the Orthopedic Department for sever, right abdominal and groin pain and elevated serum erythrocyte
sedimentation rate and C-reactive protein. A joint aspiration is performed with a negative microbiological
examination. A two-stage exchange with long interval management is adopted, and a preformed spacer loaded
with gentamicin was implanted. In July 2016, based on the proinflammatory markers evolution, a shift a three-stage
exchange strategy is decided. In September 2016, a debridement, and changing of the preformed spacer loaded
with gentamicin with another was carried out. Bacteriological examination of the tissues sampled intraoperatively
was positive for Pseudomonas aeruginosa. From the sonication fluid, no bacteria were isolated on culture or
identified using the bbFISH assay. During the hospitalization period, the patient received i.v. ceftazidime 3x2g/day
and p.o. ciprofloxacin 2x750mg/day, antibiotic therapy that was continued after discharge with p.o. ciprofloxacin
2x750mg/day for 6 weeks. In February 2017, a reimplantation of a revision prosthesis is performed. The retrieved
spacer is sonicated, and after 4 days of incubation of the sonication fluid, R. pickettii is isolated. A long term
antibiotic therapy with cotrimoxazole being prescribed.

Conclusions: Bacteria culture of sonication fluid remains the gold standard in diagnosing prosthetic joint infections.
R. pickettii remains an extremely rare cause of prosthetic joint infection. Optimal management of R. pickettii
prosthetic joint infections of has not been established.
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Background
Orthopedic surgery of total hip and total knee arthro-
plasty were the most successful orthopedic surgeries of
the last century. In the context of an increase number of
primary and revision total hip and total knee arthro-
plasty performed each year, there it is expected an in-
creased risk of complication. Prosthetic joint infection
(PJI) remains the most common and feared arthroplasty
complication. A correct diagnosis of infection is decisive
for a correct treatment of orthopedic implant-related
infections.
The diagnosis of PJI is based on history of the patient

(fever, pain, surgeries in the past), clinical assessment
(the presence of a sinus tract) and laboratory tests. The
laboratory criteria of PJI diagnosis have not yet been
established.
Ralstonia pickettii, is a Gram-negative bacilli, rod-

shaped, non-fermentive, soli bacterium, that can cause
severe nosocomial infections, in immunocompromised
patients (premature infants, Crohn’s disease, cystic fibro-
sis, leukemia), like meningitis, sepsis, pneumonia, and
osteoarticular infection through contamination of the
sterile water, saline solution, disinfectants, etc. Prosthetic
joint infection caused by R. pickettii is rarely reported in
literature, a few cases have been described, there is no
report of an identification of R. pickettii on an extracted
spacer loaded with antibiotic (gentamicin).

Case presentation
We present the case of an 83-years-old Caucasian male
patient, known with high blood pressure, mitral valve
regurgitation, coronary artery disease, diabetes mellitus
type 2, that underwent a right cemented total hip
replacement surgery for osteoarthritis in 2014 in the
Academic Emergency Hospital Sibiu, Romania. Detailed
clinical patient information is given in Table 1. Three
weeks after the surgery, the patient is diagnosed with an
early PJI with no isolated microorganism from peripros-
thetic tissues or fluids harvested during the surgery. A
debridement and change of mobile parts with the reten-
tion of fixed prosthetic components is performed. Soft
tissues surrounding the implant and periprosthetic inter-
face membrane were taken for histopathological testing.
The patient was discharged from the hospital and
treated as an outpatient with cefuroxime 2 × 500 mg/
day for 2 weeks.
At the beginning of 2016, the patient is readmitted into

the Orthopedic Department for sever, right abdominal
and groin pain, and elevated serum erythrocyte sedimen-
tation rate and C-reactive protein. An anteriorposterior
(AP) radiograph of the pelvis and a horizontal beam lateral
hip radiograph of the right hip are performed, reveling
signs of loosening at the level of both the acetabular and
femoral components. A joint aspiration is performed with

a negative microbiological examination. A two-stage ex-
change with long interval management is adopted,
and a preformed spacer loaded with gentamicin was
implanted. Intraoperative tissue samples are harvested
and Pseudomonas aeruginosa is isolated. Oral cipro-
floxacin 2 × 750 mg/day is administered for 6 weeks
and intravenous (i.v.) gentamicin 1 × 240 mg/day for
2 weeks after the discharge from the hospital, accord-
ing to the results of the susceptibility tests that were
performed.
The patient was readmitted in one of the Internal

Medicine Department, after 3 months, for right groin
pain and altered proinflammatory markers, for which
nonsteroidal anti-inflammatory drugs, muscle relaxants,
and anti-clotting drugs are administered with favorable
outcome.
In July 2016, based on the proinflammatory markers

evolution, a shift a three-stage exchange strategy is de-
cided. A joint aspiration is performed with a negative
microbiological examination. A debridement, and chan-
ging of the preformed spacer loaded with gentamicin
with another was carried out. Intraoperatively soft
tissues were taken for histopathological testing. Oral
ciprofloxacin 2 × 500 mg/day is administered for
3 weeks, according to the results of the susceptibility
tests that were performed.
With the beginning of September 2016, a new strategy

for the diagnostics and management of prosthetic joint
infection is implemented in the Academic Emergency
Hospital Sibiu. Strategy that includes the sonication of
the retrieved implant (prosthesis or polymethylmetha-
crylate spacer). In the operating theater, Ringer’s or sa-
line sterile solution in added in the sterile containers.
The implants are processed within 30 min by sonication
(1 min) using an ultrasound bath (BactoSonic®14.2,
Bandelin GmbH, Berlin, Germany) at a frequency of
42 kHz and a power density of 0.22 W/cm2. The result-
ing sonication fluid is vortexed, and 50 ml of sonication
fluid is centrifuged at 2500 rpm for 5 min. The resulted
precipitate is inoculated onto Columbia agar with sheep
blood (incubated aerobically, anaerobically and in high
concentration of CO2), Sabouraud plate, MacConkey agar
plate, glucose broth, lactose broth and thioglycollate broth.
Cultures are incubated at 37 °C for 14 days and inspected
daily for bacterial growth. Isolated bacteria are identified
using the VITEK 2 Compact analyzer (bioMérieux,
Marcy-l’Étoile, France). The MICs (minimum inhibitory
concentrations) are assessed according to the European
Committee on Antimicrobial Susceptibility Testing break-
points. In addition, as a rapid method of bacteria detec-
tion, molecular identification of bacteria by 16S rRNA
bbFISH (beacon-based fluorescent in situ hybridization)
technology using a bbFISH kit (hemoFISH® Masterpanel,
miacom diagnostics GmbH Düsseldorf, Germany), was

Birlutiu et al. BMC Musculoskeletal Disorders  (2017) 18:311 Page 2 of 6



Ta
b
le

1
C
lin
ic
al
de

ta
ils

of
th
e
pa
tie
nt

D
at
e
an
d
ty
pe

of
su
rg
er
y

N
ov
em

be
r
20
14

D
eb

rid
em

en
t,

an
d
re
te
nt
io
n

of
fix
ed

pr
os
th
et
ic

co
m
po

ne
nt
s

M
ar
ch

20
16

D
eb

rid
em

en
t,

ex
pl
an
at
io
n
of

th
e
pr
os
th
es
is
,

an
d
im

pl
an
ta
tio

n
of

pr
ef
or
m
ed

sp
ac
er

lo
ad
ed

w
ith

ge
nt
am

ic
in
a

Ju
ne

20
16

In
te
rn
al

M
ed

ic
in
e
D
ep

ar
tm

en
t

H
os
pi
ta
liz
at
io
n

Ju
ly
20
16

D
eb

rid
em

en
t,

an
d
ch
an
gi
ng

of
th
e

pr
ef
or
m
ed

sp
ac
er

lo
ad
ed

w
ith

ge
nt
am

ic
in

Se
pt
em

be
r
20
16

D
eb

rid
em

en
t,
an
d

ch
an
gi
ng

of
th
e

pr
ef
or
m
ed

sp
ac
er

lo
ad
ed

w
ith

ge
nt
am

ic
in

Fe
br
ua
ry

20
17

D
eb

rid
em

en
t,
an
d

re
im

pl
an
ta
tio

n
of

a
re
vi
si
on

pr
os
th
es
is

Bl
oo

d
su
ga
r
m
g/
dl

(R
.V
.8
3–
11
0)

19
0

13
9

13
9

10
9

23
9

14
2

Fi
br
in
og

en
m
g/
dl

(R
.V
.1
80
–4
00
)

53
0.
5

42
4.
7

43
8.
2

52
3.
2

56
0

38
8.
9

W
BC

s
(R
.V
.4
–1
0
×
10
3/
μl
)

8.
46

8.
9

8.
33

11
.0
7

9.
11

4.
96

H
G
B
(R
.V
.1
3-
17

g/
dl
)

10
.5

11
.6

11
.5

11
.0

9.
4

11
.7

N
EU

T
(R
.V
.2
–7
.5
×
10
3/
μl
)

6.
16

6.
1

6.
47

8.
38

7.
61

3.
31

ES
R
(R
.V
.0
-1
5
m
m
/h
)

69
27

22
47

46
16

C
-r
ea
ct
iv
e
pr
ot
ei
n
(R
.V
.<

6
m
g/
dl
)

N
A

27
22

24
24

6

Jo
in
t
flu
id

hs
-C
RP

(R
.V
.0
.0
0–
0.
50

m
g/
dl
)

N
A

N
A

-
N
A

0.
78

0.
89

H
is
to
pa
th
ol
og

y
Re
su
lts

b
Ty
pe

II
Ty
pe

III
-

Ty
pe

II
Ty
pe

II
Ty
pe

II

C
ul
tu
re

re
su
lts

Pr
eo

pe
ra
tiv
e
sa
m
pl
es

(jo
in
t
flu
id
)

N
eg

at
iv
e

N
eg

at
iv
e

-
N
eg

at
iv
e

N
eg

at
iv
e

N
eg

at
iv
e

In
tr
ao
pe

ra
tiv
e
sa
m
pl
es

(t
is
su
e
bi
op

si
es

–
3
sa
m
pl
es
)

N
eg

at
iv
e

Ps
eu
do
m
on

as
ae
ru
gi
no

sa
(in

al
ls
am

pl
es
)

-
N
eg

at
iv
e

Ps
eu
do
m
on

as
ae
ru
gi
no

sa
(in

2
sa
m
pl
es
)

Ps
eu
do
m
on

as
ae
ru
gi
no

sa
(in

1
sa
m
pl
e)

So
ni
ca
tio

n
flu
id

cu
ltu

re
N
A

N
A

-
N
A

N
eg

at
iv
e

Ra
lst
on

ia
pi
ck
et
tii

M
ol
ec
ul
ar

id
en

tif
ic
at
io
n
of

ba
ct
er
ia
by

16
S
rR
N
A
bb

FI
SH

®
te
ch
no

lo
gy

c

O
n
So
ni
ca
tio

n
Fl
ui
d

N
A

N
A

-
N
A

N
eg

at
iv
e

N
eg

at
iv
e

a S
ig
ns

of
fe
m
or
al

an
d
ac
et
ab

ul
ar

co
m
po

ne
nt

lo
os
en

in
g
w
er
e
pr
es
en

t;
b
ac
co
rd
in
g
to

th
e
Kr
en

n
an

d
M
or
aw

ie
tz

[2
]:
ty
pe

Ip
er
ip
ro
st
he

tic
m
em

br
an

e
(p
pm

)
of

th
e
w
ea
r
pa

rt
ic
le
-in

du
ce
d
ty
pe

,t
yp

e
II
pp

m
of

th
e
in
fe
ct
io
us

ty
pe

,t
yp

e
III
pp

m
of

th
e
co
m
bi
ne

d
ty
pe

,t
yp

e
IV

in
de

te
rm

in
at
e
ty
pe

;c
Be

ac
on

-b
as
ed

flu
or
es
ce
nt

in
si
tu

hy
br
id
iz
at
io
n
ki
t
(h
em

oF
IS
H
®
M
as
te
rp
an

el
,m

ia
co
m

di
ag

no
st
ic
s
G
m
bH

D
üs
se
ld
or
f,
G
er
m
an

y)
;R

.V
re
fe
re
nc
es

va
lu
es
,W

BC
W
hi
te

bl
oo

d
ce
lls
,H

G
B
he

m
og

lo
bi
n,

N
EU

T
ne

ut
ro
ph

ils
,E
SR

er
yt
hr
oc
yt
e
se
di
m
en

ta
tio

n
ra
te
,N

A
no

t
av
ai
la
bl
e

Birlutiu et al. BMC Musculoskeletal Disorders  (2017) 18:311 Page 3 of 6



also implemented. The FISH assay are performed
according to the manufacturer using a sample of re-
sulted precipitate from 50 ml of sonication fluid that
is centrifuged at 2500 rpm for 5 min. The kit contains
beacons for the detection of Staphylococcus spp., Staphylo-
coccus aureus, Streptococcus spp., Streptococcus pneumo-
niae, Streptococcus agalactiae, Enterococcus faecium,
Enterococcus faecalis, Enterobacteriaceae, Escherichia coli,
Klebsiella pneumoniae, Proteus mirabilis, Pseudomonas
aeruginosa, Acinetobacter spp., and Stenotrophomonas
maltophilia.
In September 2016, a joint aspiration is performed

with a negative microbiological examination. A debride-
ment, and changing of the preformed spacer loaded with
gentamicin with another was carried out. Soft tissues
surrounding the implant and periprosthetic interface
membrane were taken intraoperatively for histopatho-
logical testing. Bacteriological examination of the tissues
sampled intraoperatively was positive for Pseudomonas
aeruginosa, strain that was identified using the VITEK 2
Compact analyzer (bioMérieux, Marcy-l’Étoile, France)
and was sensitive to amikacin, cefepime, ceftazidime, cip-
rofloxacin, pefloxacin, Piperacillin, ticarcillin, meropenem,
imipenem, colistin, gentamicin resistant to trimethoprim/
sulfamethoxazole. From the sonication fluid, no bacteria
were isolated on culture or identified using the bbFISH
assay. During the hospitalization period, the patient re-
ceived i.v. ceftazidim 3 × 2 g/day and p.o. ciprofloxacin
2 × 750 mg/day, antibiotic therapy that was continued at
home after discharge with p.o. ciprofloxacin 2 × 750 mg/
day for 6 weeks.
After 5 months, in February 2017, based on the serum

proinflammatory markers levels and after a joint aspir-
ation was performed with a negative microbiological
examination, a debridement, and reimplantation of a re-
vision prosthesis is performed. Soft tissues surrounding
the implant and periprosthetic interface membrane were
taken intraoperatively for histopathological testing. Bac-
teriological examination of the tissues sampled intraop-
eratively was positive for Pseudomonas aeruginosa,
strain with the same susceptibility as the one isolated
earlier. The retrieved spacer is sonicated. From the
sonication fluid, after 4 days form the inoculation of the
sonication fluid on the growth medium, Ralstonia pick-
ettii was isolated. The isolated strain of R. pickettii was
sensitive to ticarcillin, piperacillin, cefepime, imipenem,
meropenem, ciprofloxacin, pefloxacin, minocycline, cotri-
moxazole, resistant to aztreonam, amikacin, gentamicin,
colistin, and intermediate sensitive to ceftazidime. No
bacteria were identified using the bbFISH assay. The anti-
biotic therapy with p.o. cotrimoxazole 3 x 2tb (80 mg
trimethoprim bp and 400 mg sulfamethoxazole bp)/day is
initiated during the hospitalization period, and will be
administered for a total duration of 12 weeks, the patient

is discharged after 10 days from the admission into the
hospital and is scheduled for routine follow-ups. On
discharge, the wound is healed, with no open areas, and
with sutures that are intact (and will be removed at
21 days after the surgery). The wound edges are well-
approximated. The skin surrounding the wound is vi-
able and clean. The wound looks good with no drain-
age. The dressing was clean and dry. The patient
evolution, undertreatment, is favorable. At the last
follow-up visit at (14 weeks after the surgery) the
wound is healed, with no open areas, and with a clean
skin surrounding the wound. The patient is using a
cane for long walks, and with no clinical complaints.
The laboratory investigations (white blood cells count,
fibrinogen, C-reactive protein, erythrocyte sedimentation
rate, creatinine/estimated glomerular filtration rate (eGFR),
liver enzymes (aspartate aminotransferase - AST/SGOT
and alanine aminotransferase - ALT/SGPT)) were per-
formed on regular base and were within references levels.

Discussions
Ralstonia pickettii, also known previously under other
names like Burkholderia pickettii, B. solanacearum,
Alcaligenes eutrophupickettii is part of Betaproteobac-
teria class, Burkholderiales order, Ralstoiaceae family,
Ralstonia genus, is a Gram-negative, nonfermentative,
oxidase-positive bacteria. The genus Ralstonia includes
10 other bacteria: R. insidiosa [1], R. solanacearum, R.
mannitolilytica [2], R. eutropha, R. gilardii, R. paucula,
R. basilensis, R. oxalate, R. taiwanensis, R. campinensis,
and R. metallidurans [3–7]. It is an opportunistic patho-
gen associated with nosocomial infections due to contam-
ination of sterile water, saline solution [8, 9], disinfectants,
blood culture bottles, and venous catheters. Exceptionally
being isolated from the mouth and upper respiratory tract
[4], being responsible for lung abscess after necrotizing
pneumonia in elderly, non-hospitalized patients [10]
or lobar pneumonia associated with severe respiratory
insufficiency [11].
R.pickettii is present in the environment, in water,

plants, in enriched in heavy metals soil; may be associ-
ated in biofilm, being able to grow in nutrient deficient
conditions. It can affect immunocompromised hosts,
especially patients with Crohn’s disease or cystic fibrosis
[12]. So far, around 70 cases of infection caused by R.
pickettii, in humans, have been published in the litera-
ture. There are described cases of systemic infections in
premature infants like bacteremia [13], infection associ-
ated with the administration contaminated heparin of
flush [14], infection that tend to evolve, potentially severe,
in infants, with severe sepsis, multiple organ failure, and
disseminated intravascular coagulation [15]. R. pickettii
bacteremia, was associated also with the use of contami-
nated antiseptic solutions - chlorhexidine solutions, and
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distilled water or with extracorporeal membrane oxygen-
ation [16], and with the contamination of irrigation system
in obstetric care [17]. R. pickettii was identified also in
septic arthritis, spinal osteitis [18], osteomyelitis [19],
meningitis [20] or ventricularperitoneal shunt infection
[21]. In adults, fatal cases have been described in
hematological patients (e.g. patients with leukemia) with
immunosuppressive therapy and in patients with thalas-
semia that develop infection [22]. R. pickettii infection was
also identified in patients with cochlear implants [23].
Identification in the male genital area appears to be associ-
ated with secondary infertility [24]. According to the data
published in the literature, orthopedic implant-associated
infection rate is between 1 and 4% for primary total joint
arthroplasty [25, 26], nearly doubling (7%) for revision sur-
geries [25]. There are few cases of PJIs in which R. pickettii
was isolated: Gomez-Barrena E et al. [27] identified 3
cases of infections associated with total knee arthroplasty,
Lepetsos et al. published a case knee PJI [28], and Prze-
mysław L [29], confirms the involvement in 3 cases of PJI,
two knees and one hip PJIs. Esteban J et al. [30] identifies
infections caused by R. pickettii after using sonication on
intramedullary nails. A similar case like ours, in which R.
pickettii to associated with an antibiotic spacer, was not
published so far in the literature. According to other stud-
ies [31], identification of R. pickettii after sonication of the
implant was superior to joint fluid cultures. In our case,
the lack of identifying the strain in the previous step of the
revision surgery, in which sonication was also used, sug-
gests a potential recent infection, possibly being associated
with the saline lavage during the debridement stage of the
surgery. The antibiotic sensitivity, of the isolated strain,
was at quinolones and trimethoprim/sulfamethoxazole,
antibiotics used to treat the patient. The resistance of the
strains to gentamicin, that was found in the spacers loaded
with antibiotics, explains the growth of R. pickettii at this
level. It is necessary to better assess in terms of bacterio-
logical examination of the prosthesis, by sonication and
molecular detection, and in terms of the local treatment
options, options that should be efficient also against
opportunistic pathogens resistant to aminoglycosides, or
vancomycin, antibiotics that are commonly used in revision
surgeries.

Conclusions
In conclusion, bacteria culture of sonication fluid remains
the gold standard in diagnosing prosthetic joint infections.
Negative culture of preoperative joint aspiration and soft
tissues surrounding the implant and periprosthetic inter-
face membrane obtained intraoperatively, do not exclude
the presence of bacteria on the implants. Ralstonia picket-
tii remains an extremely rare cause of prosthetic joint
infection. The introduction of ciprofloxacin in spacers in
association with aminoglycosides or vancomycin, seems to

be a better option to extend the antibacterial effectiveness
against opportunistic germs.
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