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Joint infections due to non-typhi Salmonella are rare, and usually associated with sickle cell anemia or
other immunosuppressive disorders. An 80-year-old female, with a recent history of lung adenocarci-
noma and a 20 year history of rheumatoid arthritis with steroid use, presented with hip pain. Her right
hip had 3 screws due to a femoral neck fracture 5 years previously, and she reported suffering from
intermittent right hip pain for the previous 3 years. Patrick's test was positive and X-rays showed rapid
progression of femoral head collapse and screw penetration within 3 weeks, suggesting hip infection. We
removed the implant, performed sequestrectomy of the femoral head, and inserted a cement spacer with
debridement. We administered antibiotics after surgery to control hip sepsis, based on Salmonella-
positive cultures. The patient ultimately died of sepsis. This case illustrates successful management of
hip sepsis requires prompt identification of infection, surgical intervention, and administration of
appropriate systemic antibiotics. When a patient presents with musculoskeletal discomfort, the clinician
should perform thorough examinations as soon as possible, especially of the patient is immunodeficient.
Copyright © 2018, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier
Taiwan LLC. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
1. Introduction

Ingestion of contaminated food products is a common cause of
non-typhi Salmonella (NTS) infection, but most cases only suffer
from gastroenteritis with self-limited symptoms that can be
managed with supportive treatment. Antibiotic treatment is rarely
indicated.

NTS only rarely causes musculoskeletal infections, and this is
most common in individuals with sickle cell anemia or other he-
moglobinopathies, those with immunosuppression, and carriers of
chronic salmonella or NTS infections.

An NTS musculoskeletal infection is a rare cause of osteomye-
litis, and accounts for only approximately 0.45% of all types of
osteomyelitis.1,2 Septic arthritis due to Salmonella usually arises
from a hematogenous infection, and the hip joint is the most
frequently affected bone.3,4 However, periprosthetic joint infection
(PJI) caused by Salmonella is very rare, and only 20 such patients
have been described in the literature.5 We present a rare case who
had septic arthritis of the hip caused by NTS.
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2. Case report

An 80 year-old female presented to our clinic. She was diag-
nosed with lung adenocarcinoma (cT4N0M0, stage IIIA) 5 years
previously, and completed treatment with Iressa. She also had
rheumatoid arthritis and received ongoing treatment with a ste-
roid, sulfasalazine, and leflunomide for more than 20 years. She
received right hip internal fixationwith 3 cannulated screws due to
Garden type I femoral neck fracture about 5 years previously, while
being treated for lung cancer. However, she reported intermittent
right hip pain during the previous 3 years, and was given non-
steroidal anti-inflammatory agents for pain control, under the
assumption of right hip osteoarthritis (OA). Here records indicated
no fever at the recurrent follow-ups in the outpatient clinic. She
was admitted to our emergency department due to severe right hip
pain one week before the currently described admission, and was
discharged with the same diagnosis.

Seven days after this discharge, she was sent to our emergency
department again because of conscious drowsiness (E4M5V2 on
the Glasgow coma scale), shortness of breath with desaturation
(SpO2 ¼ 84%), and a fever of 38.1 �C. A physical examination indi-
cated a positiveMurphy sign and a positive Patrick's test. Computed
tomography (CT) of the brain showed no obvious intracranial
icine. Published by Elsevier Taiwan LLC. This is an open access article under the CC
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Fig. 2. Bone scan revealed right hip septic arthritis, both AP and PA view indicated the
same lesion site (arrow head).
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hemorrhage or infarction, but an abdominal CT revealed acute
cholecystitis. The blood exam indicated an elevated CRP (24.21 mg/
dL) and a normal white blood cell count (7900/mL), but with a left
shift (segmented neutrophils: 87%, band cells: 6%, myelocytes: 3%).
We suspected sepsis due to an intra-abdominal infectionwith right
hip osteoarthritis.

After admission, she was given flumarin (1 g intravenous each 8
h). The blood and stool cultures both indicated a Salmonella group
D infection. Her consciousness improved following antibiotic
treatment, and she reported relief from the abdominal pain but
persistent right hip pain. Due to an intermittent fever, we shifted
the antibiotic to cefpirome (2 g intravenous each 12 h). We also
consulted an orthopedic surgeon because of the persistent right hip
pain and bacteremia. X-rays of the right hip showed right femoral
head collapse with penetration of the screws, and a nearly dis-
located hip joint, with rapid progression during 3 weeks (Fig. 1). An
osteomyelitis scan indicated septic arthritis over the right hip
(Fig. 2).

Thus, we removed the implant, performed sequestrectomy of
the femoral head, and then inserted a vancomycin-containing
cement spacer (Fig. 3). A pus culture from the hip joint indicated
Salmonella group D infection at the first operation, but a pus cul-
ture following debridement was negative. One month later, the
patient developed pneumonia (Acinetobacter baumannii) and a
urinary tract infection (Candida albicans). She expired due to sepsis
40 days after the hip surgery.

3. Discussion

Salmonella is a genus of Gram-negative bacilli, and one of the
three main causes of enteric fever. Some uncommon human
pathogens, such as S. panama, S. virchow, and S. arizonae, are rare
causes of infections following direct or indirect contact with rep-
tiles, ingestion of snake-based products (such as meat), and certain
traditional medical preparations.6,7

Most NTS infectionsmanifest as common gastroenteritis and are
self-limited with management by supportive treatment. However,
immunodeficient patients may have poorly functioning reticulo-
endothelial systems, and an increased risk of systematic infection.
Thus, patients with poor immune systems should avoid intake of
raw food, snake-based products, and questionable medical
preparations.

Salmonella infection of the bones and joints is rare, accounting
for only 0.8% of all Salmonella infections and 0.45% of all types of
Fig. 1. Right hip X ray showed rapid collapse of femur head, w
osteomyelitis.8 Septic arthritis is a rare consequence of Salmonella
bacteremia, and is an even more rare cause of joint infection in
adults.9 Any disease or condition that compromises the immune
system,10e12 including sickle cell disease, chronic alcoholism,
chronic lymphocytic leukemia, rheumatoid arthritis,13 systemic
lupus erythematous,14 neoplastic disease, long-term steroid
intake,15 age greater than 80 years,16 and possibly AIDS, may in-
crease the risk of Salmonella musculoskeletal infection. It is note-
worthy that our patient was 80 years-old and had rheumatoid
arthritis for which she was receiving ongoing steroid treatment.

Hematogenous spread is probably the most frequent cause of
Salmonella septic arthritis. Bacteremia occurs in less than 5% of
patients with gastrointestinal tract salmonellosis, and is more likely
to occur in immunocompromised patients.17 It is likely that our case
developed bacteremia following a gastrointestinal tract infection.
In particular, bacteria might have seeded from GI tract to the aortic
valve, and then to the osteonecrotic hip. A previous report indicated
ith subluxation of hip joint in 3 weeks after admission.



Fig. 3. Removal implant, sequestractomy of femoral head was done, with purulent joint fluid noted.
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that Salmonella usually produces monoarticular arthritis, and the
hip is the most frequently affected joint.14 A common predisposing
articular factor for Salmonella septic arthritis is avascular necrosis,
which was also present in our patient.

The novelties of this case are that the patient had rheumatoid
arthritis, a history of trauma in the right hip, and intermittent right
hip pain, all as a result of a single underlying diseasedseptic
arthritis. There are fewer than 20 reports in the literature of pa-
tients with NTS hip infections who have hip implants.

It may be hypothesized that the prolonged use of steroids by our
case led to femoral head necrosis, screw penetration, and hema-
toma formation, followed by pathogen invasion of the hip joint.
Another hypothesis is that a micro-trauma of right hip led to he-
matoma formation, followed by bacterial seeding, and then septic
arthritis and head collapse.

Early diagnosis of septic hip arthritis is essential, but the
symptoms are typically nonspecific, so early diagnosis is frequently
impossible.18 It is also important to clearly distinguish septic hip
arthritis from osteoarthritis, gout, avascular necrosis of the femoral
head, synovitis, and other infections that are associated with
similar clinical features. Our patient experienced hip pain that
increased during range-of-motion exercises, but due to her
immunocompromised status and lack of fever, the clinicians did not
initially consider the possibility of a septic hip. However, the rapid
progression of head collapse indicated an active infection. In such
cases, a septic hip should be considered first in the differential
diagnosis. In general, immunodeficient patients with painful joints
should be closely followed if symptoms persist.

The erythrocyte sedimentation rate (ESR) and C-reactive protein
(CRP) are usually elevated occur during infections, but white blood
cell levels can vary, especially in patients with chronic in-
fections.13,15 Chronic immunosuppression due to prolonged steroid
therapy can depress the humoral immune response, may reduce
symptoms and signs of infection, and can alter theWidal test titer.19

As soon as septic arthritis is suspected, joint fluid cultures must be
obtained using CT-guided aspiration or arthrotomy, and blood
cultures should be examined. The fluid of an infected joint is usually
purulent, as in our patient (Fig. 3).20,21 Cultures from other samples,
such as urine or catheter tips, might also be useful. The joint fluid,
blood, and stool cultures of our patient were all positive for Sal-
monella. Thus, a more complete initial analysis at the outpatient
clinic may led to earlier diagnosis and treatment of the systemic
infection.

The successful treatment of osteoarticular Salmonella infection
usually requires extensive and sometimes multiple debridements,
in addition to prolonged antibiotic therapy,22 typically for at least
4e6weeks.23,24 Joint drainage can be performed using aspiration or
arthroscopy. After infection control, some reports strongly recom-
mend a 2-stage total hip arthroplasty to treat sequelae and to
assure recovery and full functional restoration of the joint.23

4. Conclusion

Salmonella septic arthritis of the hip is rare and difficult-to-treat
condition. Early diagnosis and surgical intervention with adminis-
tration of appropriate systemic antibiotics play pivotal roles in
successful management. Although infections can predispose a pa-
tient to avascular necrosis, our patient was on long-term steroid
therapy for rheumatoid arthritis, so differentiation of avascular
necrosis of the femur head from septic hip is important. We also
note that Salmonella infections are much more common in Taiwan
than in the United States or Europe, presumably due to the lower
use of antacid medications in Taiwan.25 Thus, when a patient pre-
sents with musculoskeletal discomfort (back or joint pain), the
clinician should perform a thorough examination and consider NTS
in the differential diagnosis, especially if the patient is immuno-
deficient and from Taiwan.
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