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femoral and tibial component, irrigation and 
debridement were performed, and a thorough 
synovectomy was completed. Then, a static antibiotic-
loaded cement spacer was implanted (Figure 2). 
Cementation technique included 5 bags of 40 mg of 
cement with 1g Gentamicin and 1g Clindamycin each 
(COPAL® G+C, Heraeus Medical GMBH, Germany). 
Six intraoperative specimens were obtained for culture. 
Five out of six samples were positive for Streptococcus 
anginosus and susceptibility tests confirmed the results 
obtained in the first place. After consultation with the 
infectious-disease specialist of our Institution, 
postoperative parenteral Vancomycin, (2 g per day) and 
Levofloxacin (750 mg per day) was administered for 4 
weeks. Then orally Levofloxacin was continued for a 
further 2 weeks. 

The postoperative period was uneventful. Six 
weeks after the surgery, the inflammatory markers had 
normalized (ESR - 5 mm/hr and CRP - 4.2 mg/L) and 
the patient displayed no clinical signs of infection for 
the following 4 weeks. 

Then, 10 weeks after the first stage, the patient 
underwent the definitive reimplantation. The spacer 
was removed, and 6 intraoperative specimens were 
sampled. After accurate lavage and debridement, a 
rotational hinged revision TKA with high-dose 
antibiotic-loaded cement was implanted (Nexgen® 
Complete Knee Solution, ZimmerBiomet, Warsaw, IN, 
USA) (Figure 3). There were used two 40 mg bags of 
cement with 1g Gentamicin and 1g Clindamycin each 
(COPAL® G+C, Heraeus Medical GMBH, Germany). 
Skin incision healed completely in 15 days. 
Intraoperative cultures were negative for any pathogen 
at this time. 

Two years after the reimplantation walked without 
the aid of canes and had returned to his normal activity 
level. The range of motion of the right knee was 0° - 
120°and the KSS score was 85. The patient had no 
clinical signs or symptoms of infection, and radiographs 
showed well-fixed implants. 

 
Discussion 

Periprosthetic joint infections can negatively affect 
the clinical outcome of both primary and revision total 
joint arthroplasty [1,16–19]. Streptococcocus species 
cause between 4 to 16% of periprosthetic joint 
infections, which are most often related to 
hematogenous bacterial seeding of the prosthesis from 
oral or urogenital sources. Streptococcal PJIs are mostly 
caused by beta-hemolytic streptococci such as 
Streptococcus agalactiae and Streptococcus 
dysgalactiae and by viridans group streptococci such a 

Streptococcus mitis. Streptococcus anginosus group 
bacteria, are classified as viridans streptococci, 
however, have clinically distinct characteristics from 
other viridians due to capability to cause aggressive 
pyogenic infections in various body districts and rarely 
attack bone and joints [5,6,10]. 

Streptococcus intermedius tends to be isolated as a 
sole pathogen, whereas Streptococcus anginosus and 
Streptococcus constellatus are associated with 
polymicrobial infections [7]. 

Streptococcus anginosus osteomyelitis and 
periprosthetic joint infections are poorly reported in the 
literature. Seng et al. analyzed the prevalence of bone 
and joint infections due to streptococcal species in a 
retrospective single-center survey, during a period of 5 
years. They found that SAG bacteria caused 22 out of 
the 100 streptococcal infections (22%) and 
Streptococcus anginosus was the causative pathogen in 

Figure 3. Radiograph after the second stage of revision 
arthroplasty. 

A hinge revision TKA, with tibial stem and antibiotic-loaded cement was 
placed. 
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two periprosthetic joint infections [10]. Joint involved 
and treatment procedures were not specified. 

Lora-Tamayo et al., in a multicenter retrospective 
study, analyzed the epidemiology of 462 streptococcal 
PJIs treated with implant retention. SAG infections 
were 6.9% and Streptococcus anginosus was detected 
in 3.7% of cases (17 out of 462). However, patients 
characteristics, joint involved and antibiotical treatment 
were not described [20]. Renz et al. in a large case series 
of streptococcal periprosthetic infections, mentioned 
two cases of PJI due to Streptococcus anginosus [23]. 
One of the patients with chronic hip infection 
underwent removal of the implant with the persistence 
of the pathogen and consequent death. The other case 
was not described but apparently received a suppression 
therapy with amoxicillin after a non-specified surgical 
treatment, with a successful outcome. We, therefore, 
believe that the case we described, represents the first 
periprosthetic joint infection due to Streptococcus 
anginosus fully reported in the English medical 
literature. 

We treated the case as a hematogenous PJI 
considering the late clinical presentation and the species 
involved, which typically colonize oropharynx and 
urogenital tract. Moreover, the patient reported a 
history of recurrent infections of the urinary tract, 
which we believe could represent the source of the 
implant seeding. Taking into account the multi-district 
pyogenic potential of SAG bacteria, we performed a 
Technetium bone scan, in order to detect additional foci 
of infections and to prevent the re-infection after 
revision surgery, which demonstrated increased uptake 
only around the left knee. 

The choice of the revision strategy was determined 
considering the unusual aetiology of the pathogen 
organism. Both 1-stage and 2-stage exchange revision 
arthroplasty provided good clinical outcome and 
clearing of infection rates over 84%, when the implant 
is placed with antibiotic-loaded bone cement [17]. 
Streptococcal PJIs are typically related with poor 
outcomes and higher rates of re-infection after revision 
surgery. The reported treatment success of 
streptococcal PJI varies from 58 to 83% [20–24]. 
Therefore, using a 2-Stage exchange revision, over a 1-
stage exchange revision, have a potential advantage 
particularly when the causative pathogen is a difficult-
to-treat bacteria or in the hypothesis of polymicrobial 
infections, as it often happens concomitant to a 
Streptococcus anginosus infection. 

Streptococcus anginosus is susceptible to penicillin 
in almost 100% of cases [6]. However, for streptococci, 
potentially longer intravenous therapy is necessary 

(typically four weeks), as oral beta-lactams may not 
reach sufficient tissue concentrations [1]. Therefore, 
antibiotic therapy with Vancomicin and Levofloxacin 
i.v. were administered for 4 weeks, and then orally 
continued for a further 2 weeks.  

Determining when to perform the reimplantation 
stage of a 2- stage exchange revision is a very 
challenging decision for the surgeon and thus is 
commonly based on several factors such as serological 
markers, aspiration results, or an antibiotic holiday 
period. An antibiotic holiday period is thus frequently 
used to monitor how a patient clinically responds to the 
discontinuation of antibiotics: the rationale of the 
practice is that clinical improvement of the patient 
would indicate infection eradication, while 
deterioration suggests possible recurrence or 
persistence of infection. Klouche et al. used a 6-week 
antibiotic holiday period, observing a 97.8% infection 
cure rate for 2-stage exchanges in hips [23]. According 
to other authors, the duration of an antibiotic-free 
period does not appear to significantly affect PJI rate 
after reimplantation; on the other hand, many patients 
fail during the antibiotic-free period [24,25]. Although 
there’s a lack of evidence in support or against the use 
of an antibiotic holiday before reimplantation, we 
decided to observe “an antibiotic-free period” of 4 
weeks. 

The patient had normalization of ESR and CRP 
with substantial clinical improvement, rapid recovery 
and healing of the incision wound, and no sign of knee 
effusion. Intraoperative samples were negative for 
Streptococcus anginosus or other pathogens, and 
therefore we decided to do not administer antibiotics in 
the post-operative period. Another issue of debate in 
streptococcal PJI is the role of long-term antimicrobial 
suppression. Renz et al. reported that prolonged oral 
antibiotic therapy after surgical treatment of 
streptococcal PJIs was associated with significantly 
better treatment outcome [23]. Consecutive patients 
with streptococcal PJI receiving antimicrobial 
suppression for > 6 months were prospectively included 
and compared to a retrospective control group without 
suppression. They found that suppressive antimicrobial 
treatment was associated with a higher success rate 
compared with no suppression (93% vs. 57%, p = 
0.002). 

 
Conclusions 

We reported a case of periprosthetic knee infection 
due to Streptococcus anginosus. SAG bacteria are 
pyogenic pathogen which can occasionally seed 
vascular or other metallic implants and tends to develop 
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polymicrobial infections. According to our knowledge, 
this is the first fully documented case of PJI 
management due to Streptococcus anginosus. The 
treatment of streptococcal PJIs could be challenging 
because the tendency to poorer clinical outcome and 
lower clearance of infection rate. Therefore two-stage 
exchange revision represents a reasonable treatment 
choice when the causative pathogen is a difficult-to-
treat bacteria or in the hypothesis of polymicrobial 
infections, as it often happens concomitant to a 
Streptococcus anginosus infection. Further studies are 
needed in order to provide sufficient evidence about the 
need for “drug holiday” prior to reimplantation in two-
stage exchange revision and the efficacy of long-term 
antimicrobial suppression in streptococcal PJIs. 

 
 
 

References 
1. Izakovicova P, Borens O, Trampuz A (2019) Periprosthetic 

joint infection: current concepts and outlook. EFORT Open 
Rev 4: 482–494. 

2. Capone A (2017) Periprosthetic fractures: epidemiology and 
current treatment. Clin Cases Miner Bone Metab 14: 189. 

3. Capone A, Ennas F, Podda D (2011) Periprosthetic femoral 
fractures: risk factors and current options to treatment. Aging 
Clin Exp Res 23 Suppl 2: 33–35. 

4. Zimmerli W, Trampuz A, Ochsner PE (2004) Prosthetic-joint 
infections. N Engl J Med 351: 1645–1654. 

5. Kobo O, Nikola S, Geffen Y, Paul M (2017) The pyogenic 
potential of the different Streptococcus anginosus group 
bacterial species: retrospective cohort study. Epidemiol Infect 
145: 3065–3069. 

6. Suzuki H, Hase R, Otsuka Y, Hosokawa N (2016) Bloodstream 
infections caused by Streptococcus anginosus group bacteria: 
A retrospective analysis of 78 cases at a Japanese tertiary 
hospital. J Infect Chemother 22: 456–460. 

7. Noguchi S, Yatera K, Kawanami T, Yamasaki K, Naito K, 
Akata K, Shimabukuro I, Ishimoto H, Yoshii C, Mukae H 
(2015) The clinical features of respiratory infections caused by 
the Streptococcus anginosus group. BMC Pulm Med 15: 133. 
doi: 10.1186/s12890-015-0128-6. 

8. Furuichi M, Horikoshi Y (2018) Sites of infection associated 
with Streptococcus anginosus group among children. J Infect 
Chemother Off J Jpn Soc Chemother 24: 99–102. 

9. Yassin M, Yadavalli GK, Alvarado N, Bonomo RA (2010) 
Streptococcus anginosus (Streptococcus milleri Group) 
Pyomyositis in a 50-Year-Old Man with Acquired 
Immunodeficiency Syndrome: Case Report and Review of 
Literature. Infection 38: 65–68. 

10. Seng P, Vernier M, Gay A, Pinelli P-O, Legré R, Stein A (2016) 
Clinical features and outcome of bone and joint infections with 
streptococcal involvement: 5-year experience of interregional 
reference centres in the south of France. New Microbes New 
Infect 12: 8–17. 

11. Reyes Valdivia A, Duque Santos A, Gallo González P, 
Peromingo Fresneda R, Ocaña Guaita J, Gandarias Zúñiga C 
(2017) Late aortic silver graft re-infection due to Streptococcus 

milleri group (Streptococcus anginosus). Case report and 
literature review. Rev Esp Quimioter 30: 52–54. 

12. Dronda F, Bach A (1992) Osteomyelitis around a knee 
prosthesis due to Streptococcus anginosus. Rev Clin Esp 190: 
284–285. [Article in Spanish] 

13. Salvi M, Caputo F, Piu G, Sanna M, Sanna C, Marongiu G 
(2013) The loss of extension test (LOE test): a new clinical sign 
for the anterior cruciate ligament insufficient knee. J Orthop 
Traumatol 14: 185–191. 

14. Scuderi GR, Bourne RB, Noble PC, Benjamin JB, Lonner JH, 
Scott WN (2012) The new Knee Society Knee Scoring System. 
Clin Orthop 470: 3–19. 

15. Osmon DR, Berbari EF, Berendt AR, Lew D, Zimmerli W, 
Steckelberg JM, Rao N, Hanssen A, Wilson WR (2013) 
Executive summary: diagnosis and management of prosthetic 
joint infection: clinical practice guidelines by the Infectious 
Diseases Society of America. Clin Infect Dis 56:1-10 

16. Marongiu G, Podda D, Mastio M, Capone A (2019) Long-term 
results of isolated acetabular revisions with reinforcement 
rings: a 10- to 15-year follow-up. HIP Int 29: 385–392. 

17. Pangaud C, Ollivier M, Argenson J-N (2019) Outcome of 
single-stage versus two-stage exchange for revision knee 
arthroplasty for chronic periprosthetic infection. EFORT Open 
Rev 4: 495–502. 

18. Amorese V, Corda M, Donadu M, Usai D, Pisanu F, Milia F, 
Marras F, Sanna A, Delogu D, Mazzarello V, Manzoni G, Conti 
M, Meloni GB, Zanetti S, Doria C (2017). Total hip prosthesis 
complication, periprosthetic infection with external fistulizing 
due to Enterobacter cloacae complex multiple drugs resistance: 
A clinical case report. Int J Surg Case Rep 36: 90-93. 

19. Amorese V, Donadu M, Usai D, Sanna A, Milia F, Pisanu F, 
Molicotti P, Zanetti S, Doria C (2018). In vitro activity of 
essential oils against Pseudomonas aeruginosa isolated from 
infected hip implants. J Infect Dev Ctries 12: 996 1001. doi: 
10.3855/jidc.10988. 

20. Lora-Tamayo J, Senneville É, Ribera A, Bernard L, Dupon M, 
Zeller V, Li HK, Arvieux C, Clauss M, Uçkay I, Vigante D, 
Ferry T, Iribarren JA, Peel TN, Sendi P, Miksic NG, 
Rodríguez-Pardo D, Del Toro MD, Fernández-Sampedro M, 
Dapunt U, Huotari K, Davis JS, Palomino J, Neut D, Clark BM, 
Gottlieb T, Trebše R, Soriano A, Bahamonde A, Guío L, Rico 
A, Salles MJC, Pais MJG, Benito N, Riera M, Gómez L, 
Aboltins CA, Esteban J, Horcajada JP, O'Connell K, Ferrari M, 
Skaliczki G, Juan RS, Cobo J, Sánchez-Somolinos M, Ramos 
A, Giannitsioti E, Jover-Sáenz A, Baraia-Etxaburu JM, Barbero 
JM, Choong PFM, Asseray N, Ansart S, Moal GL, Zimmerli 
W, Ariza J (2017) The Not-So-Good Prognosis of 
Streptococcal Periprosthetic Joint Infection Managed by 
Implant Retention: The Results of a Large Multicenter Study. 
Clin Infect Dis 64: 1742–1752. 

21. Renz N, Rakow A, Müller M, Perka C, Trampuz A (2019) 
Long-term antimicrobial suppression prevents treatment failure 
of streptococcal periprosthetic joint infection. J Infect 79: 236–
244. 

22. Akgün D, Trampuz A, Perka C, Renz N (2017) High failure 
rates in treatment of streptococcal periprosthetic joint infection: 
results from a seven-year retrospective cohort study. Bone Joint 
J 99-B: 653–659. 

23. Klouche S, Leonard P, Zeller V, Lhotellier L, Graff W, Leclerc 
P, Mamoudy P, Sariali E (2012) Infected total hip arthroplasty 
revision: One- or two-stage procedure? Orthop Traumatol Surg 
Res 98: 144–150. 



Marongiu et al. – Periprosthetic infection due to Streptococcus anginosus    J Infect Dev Ctries 2021; 15(3):436-441. 

441 

24. Bejon P, Berendt A, Atkins BL, Green N, Parry H, Masters S, 
McLardy-Smith P, Gundle R, Byren I (2010) Two-stage 
revision for prosthetic joint infection: predictors of outcome 
and the role of reimplantation microbiology. J Antimicrob 
Chemother 65: 569–575. 

25. Tan TL, Kheir MM, Rondon AJ, Parvizi J, George J, Higuera 
CA, Shohat N, Chen AF (2018) Determining the Role and 
Duration of the “Antibiotic Holiday” Period in Periprosthetic 
Joint Infection. J Arthroplasty 33: 2976–2980. 

 
Corresponding author 
Giuseppe Marongiu, MD. 
Orthopaedic and Trauma Clinic, Department of Surgical Sciences, 
University of Cagliari  
SS 554 km 4,500, 09042, Monserrato (CA), Italy 
Tel: +39 070 675 4097 
Email: giuseppe.marongiu@unica.it 
 
Conflict of interests: No conflict of interests is declared. 


