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The rate of periprosthetic infection after total hip
arthroplasty (THA) is reported to be 1-2%1). These infections
are associated with an increase in hospital stay, need for
repeat surgery, increase in costs, long-term antibiotic use,
and decreased quality of life2). While isolated organisms
are most commonly Gram-positive cocci, rarely Gram-
negative bacteria are also reported as causative organisms2).

Periprosthetic joint infections (PJIs) due to Salmonella
are rare with only 30 cases reported in the literature3). The
incidence of Salmonella infection increases in patients with
sickle cell anemia, collagen vascular diseases, alcoholism,
malignancies, immunosuppression, and past history of
gastrointestinal system surgeries. Also the infections caused
by Salmonella, the spread of the infection is hematogenous4,5).

There is no consensus in the literature as to whether
periprosthetic Salmonella infections should be treated with
one or two-step revision surgery4). There are reports of success
with both treatment modalities6). We aimed to present two
patients with immunosuppression due to azathioprine and
prednisolone treatments who had PJIs caused by Salmonella
and were treated with two-step revision surgery.

CASE REPORT

1. Case 1

A woman aged 59 years presented with severe pain
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and swelling in her right thigh with a history of femoral
head avascular necrosis due to steroid use and subsequent
right THA in our clinic. The patient was under azathioprine
50 mg once a day and prednisolone 2 mg once a day treatments
at that time for pemphigus vulgaris treatment was started
for 6 months before THA. After asymptomatic 6 years,
once again she had right hip pain for the last two months,
which had recently increased. On presentation there was

swelling, redness, and a temperature increase in the right
thigh. Her temperature was 37.8。C. Her right hip joint
was tender with movement and there was a fluctuating
mass in the right thigh. Bloodcount showed erythrocyte
sedimentation rate (ESR), 99 (0-20 normally) mm/hour;
C reactive protein (CRP), 101 (0-5 normally) mg/L; white
blood cell count (WBC), 12,100/μL (4,100-11,200/μL
normally); neutrophil count (Neu), 10,400/μL (86.4%).
Aspiration of the fluctuating mass in the right thigh yielded
a yellow green purulent exudate. Consequently, thigh
magnetic resonance imaging (MRI) was ordered. The
MRI (Fig. 1) showed an abscess in the right thigh with
dimensions of 138×83×68 mm, which was urgently treated
with percutaneous drainage. A single drain was placed. The
material culture was positive for Salmonella typhimurium
(Fig. 2) and it was consulted with Department of Infectious
Diseases. Ciprofloxacin 400 mg twice a day intravenously
(IV) was started. Right hip computed tomography (CT)
showed that the abscess in the thigh reached the prosthesis
through a lytic area in the lateral femur (Fig. 3) and thus the
decision was made for two-step revision surgery. In the
first stage, peroperative debridement was performed and
components were removed. The femoral and acetabular
components were noticed to be loosened. A spacer with
antibiotic (gentamycin) and cement with vancomycin was
placed. After ciprofloxacin 400 mg twice a day treatment
for a total of 5 weeks, CRP levels were back to normal.
There was no discharge or drainage from the wound. The

FFiigg..  11.. Magnetic resonance imaging showed a huge abscess
in the right thigh, which was urgently treated with percutaneous
drainage.

FFiigg..  22.. Gram staining of materials of abscess in the right thigh shows Gram negative bacilli.
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patient was referred to the Department of Infectious
Diseases and was put on oral antibiotics. The treatment

of oral ciprofloxacin 400 mg once a day was completed
for four months and CRP was 3 mg/L, ESR 13 mm/hour,

FFiigg  33.. The X-ray (AA) and computed tomography (BB) images showed that huge abscess on the right thigh had reached to
femoral component through the lytic area of lateral femur related to periprostetic joint infection.

A B

FFiigg..  44.. Postoperative X-ray after first step (AA) and second step (BB) revision surgery for periprostetic joint infection. Second
step surgery was performed after 15 months.    

A B
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WBC 9,300/μL determined and decided to second step
revision surgery. The surgery was performed after six months
first step revision (Fig. 4). The patient was followed up for
sixteen months and had no pain or complaint with the
operated hip.

2. Case 2

A man aged 64 years presented to our clinic with oozing
from his hip following drainage of a two-step revision
surgery. He had a history of bilateral THA due to bilateral
femoral head avascular necrosis after prednisolone and
azathioprine treatments for vasculitic neuropathy three
years ago. The patient was started to use prednisolone
and azathioprine for four years before the bilateral THA.
The patient underwent two-step revision surgery for a left
PJI after undergoing 3 debridement procedures in another
hospital one year ago. At the time of presentation his
preoperative laboratory examinations were CRP, 59
mg/L; WBC, 8,800/μL (63.9% Neu); ESR, 101 mm/hour.
He had pain on his left hip pain with hip motion (Fig. 5).
He did not have fever. The patient was scheduled for
another two-step revision surgery after being diagnosed
as having a periprosthetic hip infection. In the first step,
the components were removed, the infection site was

debrided, and a spacer with antibiotics was placed.
Samples retrieved peroperatively yielded positive culture
result Salmonella type C and patient was thus put on
cefazolin 1 g four times a day IV and ciprofloxacin 400

FFiigg..  55.. Bilateral total hip arthroplasty, periprostetic joint
infection was left side. Left side was revised once in another
clinic.

FFiigg..  66.. Postoperative X-ray after first step (AA) and second step (BB) revision surgery for periprosthetic joint infection. Second
step surgery was performed after 20 months. 

A B
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mg twice a day IV and he use them for perform to second
step revision. His stool and blood cultures were negative.
With the decrease of acute-phase reactants, the patient was
discharged after consulting the Department of Infectious
Diseases. The patient developed no concomitant pathologies
during follow-up and therefore underwent the second step
of the revision surgery 5 months later. CRP was 4 mg/L,
ESR 22 mm/hour, WBC 7,200/μL determined and decided
to second step revision surgery. The surgery was performed
after 5 months first step revision. The patient was followed
up for 27 months and had no pain or complaint with the
operated hip (Fig. 6).

DISCUSSION

PJIs are among the morbid complications of hip arthroplasty2).
The most common causative organisms of periprosthetic
infections are Gram-positive cocci2). Infections may have a
subclinical course especially in immunosuppressed patients
and who may be infected with organisms rarely encountered
in clinical practice7). Salmonella spp. is a Gram-negative rod
in the Enterobacteriaceae family and although the primary
infection source is animals, it can also spread from human-
to-human with a fecal-oral route, the causative organisms
of 4% of all PJI5). Salmonella presents with different
symptoms and signs in clinical practice. It most commonly
presents with gastroenterities and is seen in 68.3% of cases;
however, no gastrointestinal symptoms were present in our
patients. It has a self-limiting course and antibiotic treatment
is rarely indicated. Gastrointestinal carriage is another
presentation; bacteria are released into the gastrointestinal
system months to years after the gastroenteritis episode.
The rarer but more serious presentation is bacteremia and
focal infections. Focal infections usually develop after
bacteremia and can be seen in differents parts of the body3,5).
There is no consensus in the treatment of periprosthetic
Salmonella infections; however, treatment includes surgery
and antibiotics4,6). Ampicillin, chloramphenicol, trimethoprim
sulfamethoxazole, amoxicillin, third-generation cephalosporins
and quinolones are proven to be effective in Salmonella
infections5). It remains contentious as to whether surgical
intervention is required in the treatment, and further, whether
surgery should be performed in one or two steps6-8). In a
study by Day et al.6) with 12 periprosthetic Salmonella
infections, 9 patients underwent revision surgeries and 3
had suppressive antibiotic therapy after the first step. In
this group, recurrence occurred in one patient. Kobayashi
et al.8) reported successful results in bilateral knee prosthesis

infections with debridement, irrigation, and antibiotic
treatment. However, there are studies with conflicting results.
Gupta et al.9) gave antibiotic suppression to 4 out of the
6 patients with periprosthetic Salmonella infections in
their series without first revising the prothesis. They then
performed two-step revision to all patients because of infection
recurrence9). Tóth et al.10) reported successful results of two-
step revision after Salmonella infection in their case report
of 2 patients. They suggested that one-step revision may
be an option for periprosthetic infections caused by other
organisms but usually not recommended for infections
caused by Salmonella10). We also prefer two-step surgery
for Salmonella-infected arthroplasties, as reported in the
literature. Although Salmonella infections are rarely seen
after hip arthroplasty, this infection must be in differential
diagnosis in patients with comorbidities. Two-step surgery
is applicable in the treatment of Salmonella infections.

Infections may have a subclinical course especially in
immunosuppressed patients and who may be infected with
organisms rarely encountered in clinical practice. Salmonella
infections are rarely seen after hip arthroplasty. The aim
of this case report is that to raise awareness the fact that
Gram negative organisms should be kept in mind especially
in immunosuppressive patients using azathioprine.
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