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Bilateral septic arthritis of the hip caused by nontyphoidal
salmonella: A case report
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ABSTRACT

Nontyphoidal salmonella (NTS) infection can lead to gastroenteritis, enteric fever, and bacteremia. However, osteoarticular infec-
tions caused by NTS are rarely encountered. We report the case of a 53-year-old male patient with bilateral hip infection caused
by NTS. We performed a two-stage reconstruction comprising debridement of both hip joints followed by prosthetic replacement
with antibiotic-loaded acrylic cement because the patient’s diagnosis was delayed for approximately three months and the hip
joints were already damaged. At two-year follow-up, the clinical, radiologic, and laboratory findings were within the normal limits,
and there was no sign of infection. This case is presented because reports of bilateral hip joint infection due to NTS are rare. Early
detection and proper treatment are essential for the eradication of the infection. The use of a prosthesis made of antibiotic-loaded
acrylic cement and prolonged antimicrobial therapy can be considered in the management of bilateral hip joint destruction due to

delayed diagnosis of NTS infection.

Salmonella is the leading cause of foodborne bacte-
rial diseases, constituting at least one-third of all out-
breaks in the United States. Nontyphoidal salmonella
(NTS) causes an estimated 1.4 million infections per
year in the United States (1, 2). In addition, this infec-
tion occurs more frequently in patients with under-
lying diseases (3-9). NTS infection is found in cases
with gastroenteritis, enteric fever, and bacteremia
with or without endovascular infection. However,
osteoarticular infections caused by NTS are rarely
encountered and are frequently asymmetric (10, 11).

We describe a case of delayed diagnosis of bilateral
septic arthritis of the hip due to NTS infection in a
patient with no underlying diseases. The patient was
successfully treated using a two-stage reconstruction
of the hip joint and prolonged antimicrobial therapy.

Each author certifies that his institution’s review
board has approved the reporting of this case re-
port. The patient was informed that data from the
case would be submitted for publication, and he
provided his consent.

Case Presentation

A 53-year-old male construction laborer with
complaints of fever and pain in both hips was

admitted to the rheumatology department of
our hospital. He had no history of other immu-
nocompromizing diseases, such as diabetes mel-
litus, sickle cell anemia, or human immunodefi-
ciency virus. He had watery diarrhea and a febrile
episode that lasted for a month. Laboratory eval-
uation at the first clinic visit revealed a C-reactive
protein (CRP) level of 12.3 mg/dL (normal range,
0-0.3 mg/dL), an erythrocyte sedimentation rate
(ESR) of 120 mm/h (normal range, 0-20 mm/h),
and a serum white blood cell (WBC) count of
9.9'10°/mm’ (normal range, 4.8x10°-10.8x10%/
mm?). Initial radiography of both hips indicated
global joint space narrowing (Figure 1). Antibi-
otic treatment was immediately initiated with
the administration of intravenous ceftriaxone (2
g/d), which was changed three days later to in-
travenous azithromycin and oral metronidazole
administration for three days to treat fever of un-
known origin. Oral metronidazole was continued
for five days for Clostridium difficile toxin-asso-
ciated diarrhea. Magnetic resonance imaging of
the sacroiliac joint at one month after onset (Fig-
ure 2) revealed an edematous change in the focal
subchondral bone marrow in the right sacroiliac
joint and inflammatory arthritis of both hips.
Oral sulfasalazine and prednisolone were there-
fore added for the treatment of right sacroiliitis
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and inflammatory arthritis of both hips. Despite treatment, the
patient complained of pain in both hips, and his biological in-
flammatory marker levels were increased. Radiography of both
hips (Figure 3) demonstrated severe joint space narrowing,
and the patient was referred to the orthopedic department at
three months after the onset of symptoms. Laboratory testing
revealed a CRP level of 2.96 mg/dL, an ESR of 78 mm/h, and
a serum WBC count of 9.1x10*/mm?°. Aspiration of both hip
joints yielded cloudy yellow synovial fluid with a WBC count of
46,728/mm’ (93% polymorphonuclear neutrophil leukocytes).
Salmonella serogroup D (nontyphoid) were grown in culture
from aspirated synovial fluid.

Because of the hip joint destruction due to prolonged exposure
to NTS, we decided to perform a two-stage revision surgery
using a posterolateral approach on both hips simultaneously.
After resection of the femur neck, all acetabular inflammatory
tissues were debrided and trimmed. Femoral prostheses made
of antibiotic-loaded cement were implanted. The acetabular
cavity was created from antibiotic-loaded cement and molded
in the shape of a cup (Figure 4). The antibiotics used for the
cement were a combination of 2 g of vancomycin and antibiotic
Simplex cement impregnated with 500 mg of erythromycin per
40 g pouch (Stryker, Allendale, NJ, USA). We used our insti-
tution’s routine protocol to devise the cement spacer for joint
infection.

Ceftriaxone was initiated at a dose of 2 g intravenously daily. The
patient was administered intravenous antibiotics for three weeks,
after which he was switched to 200 mg of oral cefixime per day. Af-
ter five weeks of antibiotic treatment, his CRP level declined to 0.29
mg/dL, ESR was 19 mm/h, and the serum WBC count was 6.8x10%/
mm’. One month after discontinuing the antibiotic treatment, the
patient underwent simultaneous bilateral conversion to total hip
arthroplasty. A cementless femoral component and a cementless
acetabular component were used. In the second stage of the reim-
plantation procedure, samples were obtained for microbiological
and histopathological studies. No evidence of infection was noted.
At two-year follow-up, the patient’s CRP level was 0.09 mg/dL, ESR
was 18 mm/h, and the serum WBC count was 5.2x10°/mm’. The
Harris hip score and Western Ontario and McMaster Universities
Osteoarthritis Index score were 95 points and 31 points, respective-
ly. In addition, no osteolytic lesion was observed around the stem
or cup (Figure 5) (12-15).

Discussion

Septic arthritis of the hip is relatively rare in adults, and its inci-
dence ranges from 2 to 10 per 100,000 person-years (16). Never-
theless, it is a potentially disturbing disease. Septic arthritis may
directly damage the cartilage by bacterial enterotoxins and in-
directly due to the host’s immune response to bacteria (17). De-
layed treatment of joint infection can cause joint degeneration,
osteonecrosis, and joint instability (18, 19).

Septic arthritis due to salmonella typhoid is rare and constitutes
only 1% of all cases (20). Among the extraintestinal complications,
the incidence of septic arthritis due to salmonella (typhoid and
nontyphoid combined) is estimated to be less than 0.1%-0.2%

(21). Among all salmonella cases in the United States, the inci-
dence of bone and joint infection due to NTS is 0.06% (11). In
addition, septic arthritis occurs more frequently in patients with

Figure 1. Anteroposterior radiograph of the hip revealed
joint space narrowing. Image taken two weeks after the onset
of fever

Figure 2. Magnetic resonance imaging of the sacroiliac joint
indicated joint effusion and periarticular bone marrow signal
change of the bilateral hip joints. Image taken one month after
the onset of fever
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Figure 3. Anteroposterior radiograph of the hip revealed severe
joint space narrowing and disappearance of the acetabular
sourcil. Image taken three months after the onset of fever

Figure 4. Anteroposterior radiograph of the hip taken after
first-stage surgery

underlying diseases such as sickle cell disease, systemic lupus ery-
thematosus, immunosuppressive state, and diabetes mellitus (3-9).

The English literature has mentioned only one case report of
bilateral salmonella septic arthritis of the hip. In this report, a
27-year-old man with a 10-year history of Crohn disease was
diagnosed with bilateral septic arthritis. He underwent bilateral
arthroscopic debridement and subsequent two-stage reconstruc-
tion for both hips, as performed in our case (9).

The prognosis of septic arthritis after salmonella infection has
not been well defined. Although most patients demonstrate
resolution of the arthritis within four months of onset, chron-
ic symptoms can persist for up to five years. Our case did not
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Figure 5. Anteroposterior radiograph of the hip taken two years
after surgery, indicating good bone ingrowth without osteolysis

have any underlying medical conditions, but delayed diagnosis
and inadequate treatment of fever and hip pain may have re-
sulted in prolonged exposure to the organism. This infection led
to complete joint space loss within months of fever onset. Due
to gross articular destruction of the hip joint with periarticular
osteomyelitis, it was difficult to achieve complete debridement.
Moreover, even after the eradication of the infection, severe pain
will be sustained as a result of the destructed joint. Therefore, we
performed staged reconstruction for bilateral septic hip arthritis
using local antibiotic therapy (22, 23).

A third-generation cephalosporin is the drug of choice for sal-
monella infection, but there are some reports of antimicrobial re-
sistance in NTS serotypes (24, 25). In our patient, we conducted
antibiotic susceptibility testing, which aided the selection of appro-
priate antibiotics for successful eradication of the NTS infection.

Conclusion

We present a rare case of bilateral septic arthritis of the hip due
to NTS infection in a patient without any underlying medical
conditions. Early detection and proper treatment are crucial for
the eradication of the infection. However, the patient presented
diagnostic and therapeutic difficulties. A two-stage revision hip
arthroplasty with the use of a prosthesis made of antibiotic-load-
ed acrylic cement and prolonged antimicrobial therapy can be
considered in the management of bilateral hip joint destruction
due to delayed diagnosis of NTS infection.
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patient who participated in this study.

Author Contributions: Concept - K.S.P; Design - Y.R.S.; Supervision
- K.S.P; Literature Search - C.K.J.; Writing Manuscript - Y.R.S., TR.Y;
Critical Review - T.R.Y., K.S.P.

Contflict of Interest: The authors have no conflicts of interest to declare.



Shin et al. / Acta Orthop Traumatol Turc 2020; 54(2): 217-20

Financial Disclosure: The authors declared that this study has received
no financial support.

References

10.

11.

12.

Braden CR. Salmonella enterica serotype Enteritidis and eggs: a
national epidemic in the United States. Clin Infect Dis 2006; 43:
512-7. [CrossRef]

Voetsch AC, Van Gilder TJ, Angulo FJ, et al. FoodNet estimate of the
burden of illness caused by nontyphoidal Salmonella infections in the
United States. Clin Infect Dis 2004; 38 (Suppl 3): S127-34. [CrossRef]
Ramos JM, Garcia-Corbeira P, Aguado JM, Ales JM, Fernan-
dez-Guerrero ML, Soriano E Osteoarticular infections by Salmo-
nella non-typhi. Enferm Infecc Microbiol Clin 1995; 13: 406-10.
Chen JY, Luo SE Wu Y], Wang CM, Ho HH. Salmonella septic ar-
thritis in systemic lupus erythematosus and other systemic diseas-
es. Clin Rheumatol 1998; 17: 282-7. [CrossRef]

Fu TS, Ueng WN, Shih CH, Luo SE Total hip arthroplasty in Sal-
monella coxitis: four cases report. Changgeng Yi xue Za Zhi 1998;
21:109-18.

Huang JL, Hung JJ, Wu KC, Lee W1, Chan CK, Ou LS. Septic ar-
thritis in patients with systemic lupus erythematosus: salmonella
and nonsalmonella infections compared. Semin Arthritis Rheum
2006; 36: 61-7. [CrossRef]

Choi KM, Park CS, Song GW, Lee SG. Non-typhoid salmonella sep-
tic arthritis in dual living liver transplant recipient: a case report.
Korean ] Hepatobiliary-Pancreat Surg 2014; 18: 29-32. [CrossRef]
Compain C, Michou L, Orcel P, Hannouche D, Richette P. Septic
arthritis of the hip with psoas abscess caused by Non-typhi Salmo-
nella infection in an immunocompetent patient. Joint Bone Spine
2008; 75: 67-9. [CrossRef ]

Mansour E, El-Masri E Bilateral Salmonella septic arthritis of the
hip in a patient with Crohn disease: a case report. JBJS Case Con-
nect 2016; 6: €91. [CrossRef]

Hohmann EL. Nontyphoidal salmonellosis. Clin Infect Dis 2001;
32:263-9. [CrossRef]

Jones TE, Ingram LA, Cieslak PR, et al. Salmonellosis outcomes differ
substantially by serotype. J Infect Dis 2008; 198: 109-14. [CrossRef]
Harris WH. Traumatic arthritis of the hip after dislocation and ac-
etabular fractures: treatment by mold arthroplasty. An end-result

220

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

study using a new method of result evaluation. ] Bone Joint Surg
Am 1969; 51: 737-55. [CrossRef]

Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt LW.
Validation study of WOMAC: a health status instrument for mea-
suring clinically important patient relevant outcomes to antirheu-
matic drug therapy in patients with osteoarthritis of the hip or
knee. ] Rheumatol 1988; 15: 1833-40.

Gruen TA, McNeice GM, Amstutz HC. “Modes of failure” of ce-
mented stem-type femoral components: a radiographic analysis of
loosening. Clin Orthop Relat Res 1979; 141: 17-27. [CrossRef]
DeLee JG, Charnley J. Radiological demarcation of cemented sock-
ets in total hip replacement. Clin Orthop Relat Res 1976; 121: 20-
32. [CrossRef]

Goldenberg DL. Septic arthritis. Lancet 1998; 351: 197-202. [CrossRef]
Riegels-Nielson P, Frimodt-Moller N, Jensen JS. Rabbit model of
septic arthritis. Acta Orthop Scand 1987; 58: 14-9. [CrossRef]
Choi IH, Pizzutillo PD, Bowen JR, Dragann R, Malhis T. Sequelae
and reconstruction after septic arthritis of the hip in infants. ] Bone
Joint Sug Am 1990; 72: 1150-65. [CrossRef]

Wada A, Fujii T, Takamura K, Yanagida H, Urano N, Surijamorn P.
Operative reconstruction of the severe sequelae of infantile septic
arthritis of the hip. J Pediatr Orthop 2007; 27: 910-4. [CrossRef]
Shanthi M, Sekar U, Sridharan KS. Septic arthritis of hip caused
by Salmonella typhi: a case report. Case Rep Infect Dis 2012; 2012:
464527. [CrossRef]

Ray U, Dutta S, Sutradhar A. An Unusual Case of Septic Arthritis
of the Hip. J Clin Diagn Res 2016; 10: DD03-DDO05. [CrossRef]
Romano CL, Romano D, Meani E, Logoluso N, Drago L. Two-stage
revision surgery with preformed spacers and cementless implants
for septic hip arthritis: a prospective, non-randomized cohort
study. BMC Infect Dis 2011; 11: 129. [CrossRef]

Diwanji SR, Kong IK, Park YH, Cho SG, Song EK, Yoon TR. Two-
stage reconstruction of infected hip joints. J Arthroplasty 2008; 23:
656-61. [CrossRef]

Chen HM, Wang Y, Su LH, Chiu CH. Nontyphoid salmonella in-
fection: microbiology, clinical features, and antimicrobial therapy.
Pediatr Neonatol 2013; 54: 147-52. [CrossRef]

Dunne EFE, Fey PD, Kludt P, et al. Emergence of domestically ac-
quired ceftriaxone-resistant Salmonella infections associated with
AmpC beta-lactamase. JAMA 2000; 284: 3151-6. [CrossRef]


https://doi.org/10.1086/505973
https://doi.org/10.1086/381578
https://doi.org/10.1007/BF01451006
https://doi.org/10.1016/j.semarthrit.2006.04.003
https://doi.org/10.14701/kjhbps.2014.18.1.29
https://doi.org/10.1016/j.jbspin.2007.01.042
https://doi.org/10.2106/JBJS.CC.16.00045
https://doi.org/10.1086/318457
https://doi.org/10.1086/588823
https://doi.org/10.2106/00004623-196951040-00012
https://doi.org/10.1097/00003086-197906000-00002
https://doi.org/10.1097/00003086-197611000-00003
https://doi.org/10.1016/S0140-6736(97)09522-6
https://doi.org/10.3109/17453678709146335
https://doi.org/10.2106/00004623-199072080-00005
https://doi.org/10.1097/bpo.0b013e31815a606f
https://doi.org/10.1155/2012/464527
https://doi.org/10.7860/JCDR/2016/22613.8933
https://doi.org/10.1186/1471-2334-11-129
https://doi.org/10.1016/j.arth.2007.06.007
https://doi.org/10.1016/j.pedneo.2013.01.010
https://doi.org/10.1001/jama.284.24.3151

