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 To discuss recent research in the treatment, diagnosis, and 
prevention of musculoskeletal infections



 Musculoskeletal infections are unfortunately common 
 Range from mild to life and limb threatening
 Place an immense burden on healthcare resources
 Result in loss of function and productivity
 Often require multidisciplinary team to treat 

effectively



 Pediatrics

▪ Osteoarticular Infections

▪ Kingella kingae

 Hand

▪ Flexor Tenosynovitis

▪ Deep Infections

▪ Open Fractures

▪ Surgical Site Infection (SSI)

 Trauma

▪ Open Fractures

 Spine

▪ Native Spine

▪ SSI

 Total Joint Arthroplasty

▪ PJI Diagnosis, Treatment, 
Prevention



 Metaphysis of children 
uniquely susceptible to 
hematogenous seeding

 30% report history of trauma
 Staph aureus most common 

organism
 Missed or delayed diagnosis 

can have devastating long 
term sequalae



 Osteoarticular infections 
▪ MRSA associated with more surgical procedures, more 

complications, longer hospital stays, and more ICU admissions when 
compared to MSSA

▪ Patients discharged on PO antibiotics not more likely to have 
complications related to infections than those discharged on IV
▪ In this study those discharged on PO less likely to have MRSA

▪ Admissions for osteoarticular infections at one hospital decreased by 
35% since introduction of pneumococcal vaccination
▪ Decreased by 87% for osteoarticular disease caused by vaccine serotypes



 Kingella kingae is an emerging 
pathogen in patients 6 months 
– 4 years old

 Children with K. kingae
osteoarticular infection 38 times 
more likely to have 
oropharyngeal carriage of K. 
kingae

 Risk for K. kingae associated 
with presence of rhinovirus



 Flexor Tenosynovitis
 Deep Infections
 Surgical Site Infections
 Open Fractures



 Deep infection of flexor tendon sheath
 Kanavels Signs

▪ Fusiform swelling

▪ Tenderness over flexor tendon sheath

▪ Pain with passive extension

▪ Digit held in flexed posture

 Kanavels signs are sensitive (71%) but not specific
 Can be polymicrobial, but most common pathogens are 

Staphylococcus and Streptococcus



 Treatment for flexor tenosynovitis includes antibiotic therapy 
and surgical debridement

 Delay in antibiotic therapy or infection due to Staph aureus  
associated with worse outcomes

▪ Treat hospitalized patients with IV Vancomycin plus PO Quinolone or 
IV Ceftriaxone

▪ Use Ceftriaxone if suspect gonorrhea

 90% of patients with flexor tenosynovitis will require more 
than one debridement



 Can be caused by common pathogens like Staph/Strep
 Atypical infections such as Mycobacterium tuberculosis (TB), 

nontuberculous mycobacteria, and fungi also seen
▪ Associated with delayed diagnosis

▪ Delay of greater than 4 months associated with treatment failure

▪ Some studies show that half of cases occur in healthy individuals 
with no obvious portal of entry or causative event

▪ Treat with antimicrobials and surgery

▪ Ultimately outcomes similar between immunocompromised and 
immunocompetent patients



 Order AFB cultures if…

▪ Significant 
immunosuppression

▪ Chronic or indolent infections

▪ Infection not responding to 
antibacterials

▪ Prior history of mycobacterial 
infection

 Consider fungal cultures if…

▪ Prior open trauma

▪ Significant 
immunosuppression

▪ Chronic or indolent infections

▪ Infection not responding to 
antibacterials

▪ A prior history of fungal 
infections



 Patients with poorly controlled diabetes more likely to have 
deep infections and at risk for:

▪ Requiring repeat debridement

▪ Amputations

▪ Osteomyelitis

▪ Septic arthritis

▪ Necrotizing fasciitis

▪ Polymicrobial infections



 SSI after Carpal Tunnel Surgery has been shown to be .4% 
regardless of where performed

▪ Equivalent infection rates if done in ED, office, procedure room, or 
OR

 Risk Factors for SSI include: young age, male sex, BMI >30, 
tobacco and alcohol use, peripheral vascular disease, chronic 
disease of kidney, liver, or lung, depression, and poorly 
controlled diabetes



 Werner, et. al

▪ Retrospective study

▪ 7958 pts with diabetes who 
underwent open Carpal Tunnel 
Release (CTR)

▪ Patients with an Hbg A1c > 8 
at a significantly increased risk 
of SSI (p<.001)



 Open hand fractures not associated with greater 30-day 
infection risk compared with closed fracture 

 Operative management of open hand fractures >1 day from 
presentation not associated with increased risk of infection

 Early antibiotic prophylaxis remains mainstay of open hand 
fractures

 Data supports decisions to delay debridement and fixation 
beyond traditionally held 6 hours 



 Open fracture treatment has 
dominated recent literature

 Often result of high energy 
trauma

 Signifies extensive soft tissue 
injury

 Gustillo Classification helps 
guide treatment and prognosis

 Type 1 infections <1%  
compared to as high as 30% in 
Type III



 Treatment of open fractures evolving 
paradigm

 Treatment begins as soon as patient 
presents to ED

 Early antibiotic administration 
important especially for severe open 
injuries

 24-48hr antibiotic regimens 
equivalent outcomes to >72hr 
antibiotic regimens



 Debridement essential for open 
fractures

 Low pressure irrigation results in lower 
infection rates compared to pulsatile 
lavage

 Hydrojet or ultrasonic devices have 
been demonstrated to scatter over 
operative field

 New data favors early closure of 
wounds over delayed closure

 Coverage by 7 days results in better 
outcomes



 Grant-Freemantle, et al

▪ Level 1 Meta-Analysis

▪ Compared NPWT with conventional dressing

▪ Primary outcome of interest was deep infection 

▪ 9 studies and 1095 patients

▪ Found significantly decreased rates of deep infection in patients with 
open fractures treated with NPWT

▪Decreased rates of flap failure due to infection 



 Renewed interest in using local abx in open fracture treatment
 Can consider combination systemic and local antibiotics in a 

carrier like polymethylmethacrylate or calcium sulfate beads, 
gels, or aqueous solutions 

 Antibiotics can also be placed directly in the wound via 
Vancomycin or Tobramycin powder

▪ Use topical Tobramycin with caution in patients with renal insufficiency

 Standardized use in open fractures still needs further 
investigation



 Commonly used local 
antibiotic

 Extensive spine literature 
demonstrating its 
effectiveness at decreasing 
rates of infection

 In rat models: very high 
levels in local tissue initially, 
but undetectable at 96hrs 
after administration



 Patients who received 
intraoperative vancomycin 
more likely to have gram 
negative or polymicrobial SSI

 Increased risk of culture-
negative fluid collection

 No increased risk of 
vancomycin resistant 
organisms



 Questionable benefits outside of spine
 No benefit in acetabulum ORIF
 Studies show decreased risk of PJI after total knee 

arthroplasty, however: 

▪ Questions about confounding variable

▪ Possible increase in sterile wound complications

▪ Authors agree that more study is needed to determine efficacy in 
preventing PJI 



 Both native spine infections 
and surgical site infections 
can cause neurologic deficits 
and life-long sequelae

 Current research focusing on 
prevention, diagnosis, and 
treatment



 MRI remains gold standard but new data suggests PET may have 
similar sensitivity/specificity and can help identify other areas of 
infection

 Identification of organism very important
 CT guided biopsy identified pathogen in only 33% of cases

▪ Open biopsy much better yield (91%)
 High degree of concordance between blood cultures and spine 

biopsy cultures
 Debate over treatment 

▪ Some new evidence suggests that antibiotics + surgery to drain epidural or 
paravertebral abscess are protective against pain and disability at 12 
months



 Usually occur within 3 months of 
index procedure

 Infection increases risk of failure 
of fusion up to 12 fold

 Retention of implants and MRSA 
infection independent risk 
factors for treatment failure

▪ Use of rifampin when hardware 
retained protective against failure



 Prevention is key
 Recent study identified 5 preventative techniques:

▪ Intrawound vancomycin powder

▪ Dilute betadine irrigation

▪ Preoperative chlorhexidine scrubs

▪ Preoperative nasal screening and decolonization of S. aureus

▪ Perioperative antibiotic administration



 Tomov, et al
▪ Single center study implemented 5 

techniques

▪ Saw a decrease in surgical site 
infections for laminectomy and 
fusions

▪ Authors argue that trend of 
decreasing infections demonstrates 
that these simple, cost-effective 
interventions can decrease the rate 
of spine infections



 Increasingly important as number of total joint replacements 
continues to rise precipitously and with it associated costs

▪ Predicted 1.26M TKA and 635K THA by 2030

▪ Cost of PJI approaching 2 billion yearly

 Presents a huge burden on the healthcare system and 
patients



 Rate of PJI remains largely 
unchanged over last 15 years

 Important to discern between 
acute and chronic infection, 
which present and are treated 
differently  



 Defined as <90 days post op by CDC
 Confined to joint space
 No bone-implant interface invasion
 Stereotypical red, hot, swollen knee

▪ Fevers, increasing erythema, 
wound drainage

 No biofilm formation



 Similar presentation to acute PJI
 Same diagnostic criteria
 Can occur anytime post op
 Symptoms present <10-14 days

▪ Fevers, chills, rapidly progressive pain/inability to bear weight
 No biofilm formation 



 Greater than 3 months 
post op

 Longer duration of 
symptoms

▪ >2-4 weeks

 Biofilm has formed
 Invasion of bone/implant 

interface



 Evaluation
▪ Acute post-op infection
▪ Fevers, increasing erythema, prolonged 

wound drainage

▪ Acute hematogenous infection
▪ Fevers, chills, rapidly progressive 

pain/inability to bear weight

▪ Chronic
▪ Draining sinus

▪ Pain, recurrent effusions, refractory stiffness

▪ Component loosening/dislocation on x-ray



 Work has been done to develop better yield from cultures as 
well as develop biomarkers for diagnosis

 Alpha Defensin has been shown to be the most accurate 
biomarker currently available

▪ 90% sensitivity and 95% specificity

 Use of saline solution lavage has been demonstrated to be 
beneficial in dry taps

▪ Both for cultures and %PMN’s



 2018 ICM/MSIS Criteria
 Simplified thresholds 

from previous criteria
▪ 3000 PMN’s on aspirate for 

chronic

▪ 10,000 PMN’s for acute 
infection (first 6 weeks)

▪ CRP >1 mg/dl, ESR >30, 
%PMN>80%

 Added Alpha Defensin as 
criterion



 Acute Post-op/Acute Hematogenous
▪ Irrigation and debridement with liner exchange
▪ Targeted IV antibiotic therapy
▪ Course of oral antibiotics

 Chronic
▪ Gold Standard is 2 stage revision
▪ Stage 1 is removal, extensive debridement and irrigation, placement of 

antibiotic spacer
▪ Treat with 6 weeks IV abx, followed by 2 week antibiotic holiday and 

confirmation of infection free knee by ESR/CRP and aspiration
▪ Stage 2: reimplantation
▪ Follow reimplantation with 3 months of oral prophylaxis



 1 stage revision for chronic 
PJI a major focus right now

 Done in Europe
 Combines 2 stages into one 

OR day
 Randomized control trial 

currently underway in the 
United States



 Involves 2 OR set ups
 Establish culture and sensitivity pre-op
 Step 1 first OR setup

▪ Removal of hardware and I&D of soft tissue and bone

▪ Intensive irrigation protocol involving 9L of NaCl, H2O2, and dilute 
betadine

▪ Close over a betadine soaked lap

▪ Take down drapes and remove first setup



 Step 2

▪ Completely new set up with new instruments

▪ Re-prep and re-drape

▪ Implant new implants

▪ Irrigate again with 3L NaCl, H2O2, dilute betadine

▪ Antibiotic course based on pre-op culture and sensitivity



 Multicenter RCT is ongoing comparing 1 and 2 stage revisions
 Other studies have shown positive results for 1 stage revisions

▪ Ji et al showed 89.2% of patients infection free at 58 month follow up

▪ Zahra et al showed 10yr infection free survival of 94% of patients

▪ Abdelaziz et al showed 89% of patients infection free at mean follow 
up of 4 years

 Risk factors for failure include

▪ Previous revision for PJI

▪ Streptococcus and Enterococcus species



 Huge body of literature dedicated to identifying risk factors for PJI

▪ Increased BMI

▪ Uncontrolled diabetes

▪ Lower socioeconomic status

▪ Pre-op albumin below 3.5mg/dl

▪ Previous PJI in a different joint

▪ Transfusion

▪ Longer surgical time

▪ Foley catheter use



 Equally large body of work gone into preventing infection
 Changing patient modifiable risk factors 
 Studies show long term glycemic control important
 Perioperative dexamethasone has been shown to have a 

significant increase in postoperative glucose levels in diabetics

▪ Has not yet been tied to increased rates of infection



 A great deal of effort has gone into studying irrigants

▪ One study compared providone-iodine, chlorhexidine, H2O2, Dakins, and 
chlorine dioxide and their effectiveness in reducing S. aureus colonies on 
common orthopaedic materials

▪ Found that H2O2 and providone iodine were most effective, removing 97% and 98% 
of colonies respectively

▪ Other studies have shown that chlorhexidine, dilute providone-iodine, and 
saline solution were effective and safe for infection prevention

▪ Real world data on the efficacy of additives, especially dilute providone-
iodine, is mixed



 Data supports use of 
preoperative antibiotics
▪ Strong recommendation for 

pre-op antibiotics

▪ Post operative antibiotics not 
recommended

▪ Tan et. Al
▪ Large scale metanalysis shows 

one dose of preop antibiotics as 
effective as 24 hrs of 
perioperative antibiotics 



 Multiple studies show that increased length of surgery 
associated with increased rates of PJI

 Low rates of bacterial burden on OR field in cases less than 
120 minutes

 Cases over 90 minutes associated with increased rate of PJI
 Wang et al suggests 25% increase in PJI risk for every 20 

additional minutes of OR time



 Data suggest that antibiotic cement 
is effective for decreasing infection 
after revision but is mixed on its 
utility during primary TJA

 Use of a joints hood has no effect on 
rates of PJI

 Tranexamic acid, which reduces 
blood loss and transfusion 
requirements, has been shown to 
reduce rates of PJI



 Despite advances, musculoskeletal infections continue to be a 
burden on patients and the health care system

 Altering modifiable risk factors, strict sterile technique, 
correct diagnosis, thorough debridement, and appropriate 
antibiotic selection are essential to combating infection 



Chief Resident, Vanderbilt Orthopaedic Surgery   





 Davis WT, Gilbert SR. Comparison of methicillin-resistant versus susceptible Staphylococcus aureus 
pediatric osteomyelitis. J Pediatr Orthop. 2018 May/Jun;38(5):e285-91.

 McNeil JC, Kaplan SL, Vallejo JG. The influence of the route of antibiotic administration, methicillin 
susceptibility, vancomycin duration and serum trough concentration on outcomes of pediatric 
Staphylococcus aureus bacteremic osteoarticular infection. Pediatr Infect Dis J. 2017 Jun;36(6):572-7.

 Olarte L, Romero J, Barson W, Bradley J, Lin PL, Givner L, Tan T, Hoffman J, Hultén KG, Mason EO, 
Kaplan SL. Osteoarticular infections caused by Streptococcus pneumoniae in children in the post-
pneumococcal conjugate vaccine era. Pediatr Infect Dis J. 2017 Dec;36(12):1201-4.

 Gravel J, Ceroni D, Lacroix L, Renaud C, Grimard G, Samara E, Cherkaoui A, Renzi G, Schrenzel J, 
Manzano S. Association between oropharyngeal carriage of Kingella kingae and osteoarticular 
infection in young children: a case-control study. CMAJ. 2017 Sep 5;189(35):E1107-11.

 Droz N, Enouf V, Bidet P, Mohamed D, Behillil S, Simon AL, Bachy M, Caseris M, Bonacorsi S, 
Basmaci R. Temporal association between rhinovirus activity and Kingella kingae osteoarticular 
infections. J Pediatr. 2018 Jan;192:234-239.e2.



 Born TR, Wagner ER, Kakar S. Comparison of open drainage versus closed catheter irrigation for treatment of suppurative flexor 
tenosynovitis. Hand (N Y). 2017 Nov;12(6):579-84. Epub 2016 Oct 25.

 Mamane W, Lippmann S, Israel D, Ramdhian-Wihlm R, Temam M, Mas V, Pierrart J, Masmejean EH. Infectious flexor hand 
tenosynovitis: state of knowledge. A study of 120 cases. J Orthop. 2018 May 12;15(2):701-6.

 Kazmers NH, Fryhofer GW, Gittings D, Bozentka DJ, Steinberg DR, Gray BL. Acute deep infections of the upper extremity: the 
utility of obtaining atypical cultures in the presence of purulence. J Hand Surg Am. 2017 Aug;42(8):663.e1-8. Epub 2017 May 25.

 Sotello D, Garner HW, Heckman MG, Diehl NN, Murray PM, Alvarez S. Nontuberculous mycobacterial infections of the upper 
extremity: 15-year experience at a tertiary care medical center. J Hand Surg Am. 2018 Apr;43(4):387.e1-8. Epub 2017 Dec 6.

 Sharma K, Pan D, Friedman J, Yu JL, Mull A, Moore AM. Quantifying the effect of diabetes on surgical hand and forearm 
infections. J Hand Surg Am. 2018 Feb;43(2):105-14. Epub 2017 Dec 12.

 Jagodzinski NA, Ibish S, Furniss D. Surgical site infection after hand surgery outside the operating theatre: a systematic review. J 
Hand Surg Eur Vol. 2017 Mar;42(3):289-94. Epub 2016 Dec 22.

 Werner BC, Teran VA, Cancienne J, Deal DN. The association of perioperative glycemic control with postoperative surgical site 
infection following open carpal tunnel release in patients with diabetes. Hand (N Y). 2017 Dec 
1;1558944717743594:1558944717743594. Epub 2017 Dec 1.  

 Minhas SV, Catalano LW 3rd. Comparison of open and closed hand fractures and the effect of urgent operative intervention. J 
Hand Surg Am. 2019 Jan;44(1):65.e1-7. Epub 2018 Jun 13.

 Ketonis C, Dwyer J, Ilyas AM. Timing of debridement and infection rates in open fractures of the hand: a systematic review. Hand 
(N Y). 2017 Mar;12(2):119-26. Epub 2016 Jul 8.



 Messner J, Papakostidis C, Giannoudis PV, Kanakaris NK. Duration of administration of antibiotic agents for 
open fractures: meta-analysis of the existing evidence. Surg Infect (Larchmt). 2017 Nov/Dec;18(8):854-67. 
Epub 2017 Sep 28.

 Declercq P, Zalavras C, Nijssen A, Mertens B, Mesure J, Quintens J, De Ridder T, Belmans A, Nijs S, Spriet I, 
Metsemakers WJ. Impact of duration of perioperative antibiotic prophylaxis on development of fracture-
related infection in open fractures. Arch Orthop Trauma Surg. 2021 Feb;141(2):235-43. Epub 2020 May 14.

 Kortram K, Bezstarosti H, Metsemakers WJ, Raschke MJ, Van Lieshout EMM, Verhofstad MHJ. Risk factors for 
infectious complications after open fractures; a systematic review and meta-analysis. Int Orthop. 2017 
Oct;41(10):1965-82. Epub 2017 Jul 25.

 Granick M, Rubinsky L, Parthiban C, Shanmugam M, Ramasubbu N. Dispersion risk associated with surgical 
debridement devices. Wounds. 2017 Oct;29(10):E88-91.

 Cherubino M, Valdatta L, Tos P, D’Arpa S, Troisi L, Igor P, Corradi F, Khan U. Role of negative pressure therapy 
as damage control in soft tissue reconstruction for open tibial fractures. J Reconstr Microsurg. 2017 Oct;33(S 
01):S08-13. Epub 2017 Oct 6

 Grant-Freemantle MC, Ryan ÉJ, Flynn SO, Moloney DP, Kelly MA, Coveney EI, O’Daly BJ, Quinlan JF. The 
effectiveness of negative pressure wound therapy versus conventional dressing in the treatment of open 
fractures: a systematic review and meta-analysis. J Orthop Trauma. 2020 May;34(5):223-30.

 Carver DC, Kuehn SB, Weinlein JC. Role of systemic and local antibiotics in the treatment of open fractures. 
Orthop Clin North Am. 2017 Apr;48(2):137-53. Epub 2017 Jan 30.



 Working ZM, Frederiksen H, Drew A, Loc-Carrillo C, Kubiak EN. Bone penetrance of locally administered 
vancomycin powder in a rat femur fracture model. Injury. 2017 Jul;48(7):1459-65. Epub 2017 Apr 21.

 Chotai S, Wright PW, Hale AT, Jones WA, McGirt MJ, Patt JC, Devin CJ. Does intrawound vancomycin 
application during spine surgery create vancomycin-resistant organism? Neurosurgery. 2017 May 
1;80(5):746-53

 Adogwa O, Elsamadicy AA, Sergesketter A, Vuong VD, Mehta AI, Vasquez RA, Cheng J, Bagley CA, Karikari
IO. Prophylactic use of intraoperative vancomycin powder and postoperative infection: an analysis of 
microbiological patterns in 1200 consecutive surgical cases. J Neurosurg Spine. 2017 Sep;27(3):328-34. Epub
2017 Jun 30.

 Patel NN, Guild GN 3rd, Kumar AR. Intrawound vancomycin in primary hip and knee arthroplasty: a safe and 
cost-effective means to decrease early periprosthetic joint infection. Arthroplast Today. 2018 
Sep18;4(4):479-83.

 Winkler C, Dennison J, Wooldridge A, Larumbe E, Caroom C, Jenkins M, Brindley G. Do local antibiotics 
reduce periprosthetic joint infections? A retrospective review of 744 cases. J Clin Orthop Trauma. 2018 
Mar;9(Suppl 1):S34-9. Epub 2017 Aug 24.

 Dial BL, Lampley AJ, Green CL, Hallows R. Intrawound vancomycin powder in primary total hip arthroplasty 
increases rate of sterile wound complications. Hip Pelvis. 2018 Mar;30(1):37-44. Epub 2018 Mar 5.



 Kouijzer IJE, Scheper H, de Rooy JWJ, Bloem JL, Janssen MJR, van den Hoven L, Hosman AJF, Visser LG, Oyen 
WJG, Bleeker-Rovers CP, de Geus-Oei LF. The diagnostic value of 18F-FDG-PET/CT and MRI in suspected 
vertebral osteomyelitis - a prospective study. Eur J Nucl Med Mol Imaging. 2018 May;45(5):798-805. Epub 2017 
Dec 19.

 Sertic M, Parkes L, Mattiassi S, Pritzker K, Gardam M, Murphy K. The efficacy of computed tomography-
guided percutaneous spine biopsies in determining a causative organism in cases of suspected infection: a 
systematic review. Can Assoc Radiol J. 2019 Feb;70(1):96-103.

 Bae JY, Kim CJ, Kim UJ, Song KH, Kim ES, Kang SJ, Oh MD, Park KH, Kim NJ. Concordance of results of blood 
and tissue cultures from patients with pyogenic spondylitis: a retrospective cohort study. Clin Microbiol Infect. 
2018 Mar;24(3):279-82. Epub 2017 Jul 8.

 Lee YM, Cho OH, Park SY, Moon C, Chong YP, Kim SH, Lee SO, Choi SH, Lee MS, Bae IG, Kim YS, Woo JH, Kang 
KC, Lee JH, Park KH. Factors associated with sequelae after treatment of hematogenous pyogenic vertebral 
osteomyelitis. Diagn Microbiol Infect Dis. 2019 May;94(1):66-72. Epub 2018 Dec 4.

 Cho OH, Bae IG, Moon SM, Park SY, Kwak YG, Kim BN, Yu SN, Jeon MH, Kim T, Choo EJ, Lee EJ, Kim TH, Choi 
SH, Chung JW, Kang KC, Lee JH, Lee YM, Lee MS, Park KH. Therapeutic outcome of spinal implant infections 
caused by Staphylococcus aureus: a retrospective observational study. Medicine (Baltimore). 2018 
Oct;97(40):e1262

 Tomov M, Wanderman N, Berbari E, Currier B, Yaszemski M, Nassr A, Huddleston P, Bydon M, Freedman B. An 
empiric analysis of 5 counter measures against surgical site infections following spine surgery-a pragmatic 
approach and review of the literature. Spine J. 2019 Feb;19(2):267-75. Epub 2018 Jun 2.



 Deirmengian, Carl MD1,2; Madigan, John MD2; Kallur Mallikarjuna, Sujith MSRS, MIM2; Conway, Janet MD3; Higuera, Carlos MD4; 
Patel, Robin MD5 Validation of the Alpha Defensin Lateral Flow Test for Periprosthetic Joint Infection, The Journal of Bone and Joint 
Surgery: January 20, 2021 - Volume 103 - Issue 2 - p 115-122

 Heckmann ND, Nahhas CR, Yang J, Della Valle CJ, Yi PH, Culvern CN, Gerlinger TL, Nam D. Saline lavage after a “dry tap”. Bone Joint 
J. 2020 Jun;102-B(6_Supple_A):138-44.

 Li R, Lu Q, Chai W, Hao LB, Lu SB, Chen JY. Saline solution lavage and reaspiration for culture with a blood culture system is a feasible 
method for diagnosing periprosthetic joint infection in patients with insufficient synovial fluid. J Bone Joint Surg Am. 2019 Jun 
5;101(11):1004-9.

 Ji B, Wahafu T, Li G, Zhang X, Wang Y, Momin M, Cao L. Single-stage treatment of chronically infected total hip arthroplasty with 
cementless reconstruction: results in 126 patients with broad inclusion criteria. Bone Joint J. 2019 Apr;101-B(4):396-402.

 Zahar A, Klaber I, Gerken AM, Gehrke T, Gebauer M, Lausmann C, Citak M. Ten-year results following one-stage septic hip exchange 
in the management of periprosthetic joint infection. J Arthroplasty. 2019 Jun;34(6):1221-6. Epub 2019 Feb 20.

 Abdelaziz H, Biewald P, Anastasiadis Z, Haasper C, Gehrke T, Hawi N, Citak M. Midterm results after tantalum cones in 1-stage knee 
exchange for periprosthetic joint infection: a single-center study. J Arthroplasty. 2020 Apr;35(4):1084-9. Epub 2019 Nov 15.

 Citak M, Friedenstab J, Abdelaziz H, Suero EM, Zahar A, Salber J, Gehrke T. Risk factors for failure after 1-stage exchange total knee 
arthroplasty in the management of periprosthetic joint infection. J Bone Joint Surg Am. 2019 Jun 19;101(12):1061-9.

 O’Connell RS, Clinger BN, Donahue EE, Celi FS, Golladay GJ. Dexamethasone and postoperative hyperglycemia in diabetics 
undergoing elective hip or knee arthroplasty: a case control study in 238 patients. Patient Saf Surg. 2018 Nov 5;12:30

 Godshaw BM, Mehl AE, Shaffer JG, Meyer MS, Thomas LC, Chimento GF. The effects of peri-operative dexamethasone on patients 
undergoing total hip or knee arthroplasty: is it safe for diabetics? J Arthroplasty. 2019 Apr;34(4):645-9. Epub 2018 Dec 18.



 Ernest EP, Machi AS, Karolcik BA, LaSala PR, Dietz MJ. Topical adjuvants incompletely remove adherent Staphylococcus aureus from 
implant materials. J Orthop Res. 2018 Jun;36(6):1599-604. Epub 2017 Nov 30.

 Calkins TE, Culvern C, Nam D, Gerlinger TL, Levine BR, Sporer SM, Della Valle CJ. Dilute Betadine lavage reduces the risk of acute 
postoperative periprosthetic joint infection in aseptic revision total knee and hip arthroplasty: a randomized controlled trial. J 
Arthroplasty. 2020 Feb;35(2):538-543.e1. Epub 2019 Sep 12.

 Hart A, Hernandez NM, Abdel MP, Mabry TM, Hanssen AD, Perry KI. Povidone-iodine wound lavage to prevent infection after revision
total hip and knee arthroplasty: an analysis of 2,884 cases. J Bone Joint Surg Am. 2019 Jul 3;101(13):1151-9.

 Hernandez NM, Hart A, Taunton MJ, Osmon DR, Mabry TM, Abdel MP, Perry KI. Use of povidone-iodine irrigation prior to wound 
closure in primary total hip and knee arthroplasty: an analysis of 11,738 cases. J Bone Joint Surg Am. 2019 Jul 3;101(13):1144-50.

 Kim CH, Kim H, Lee SJ, Yoon JY, Moon JK, Lee S, Yoon PW. The effect of povidone-iodine lavage in preventing infection after total hip 
and knee arthroplasties: systematic review and meta-analysis. J Arthroplasty. 2020 Aug;35(8):2267-73. Epub 2020 Mar 7.

 Tan TL, Shohat N, Rondon AJ, Foltz C, Goswami K, Ryan SP, Seyler TM, Parvizi J. Perioperative antibiotic prophylaxis in total joint 
arthroplasty: a single dose is as effective as multiple doses. J Bone Joint Surg Am. 2019 Mar 6;101(5):429-37.

 Teo BJX, Yeo W, Chong HC, Tan AHC. Surgical site infection after primary total knee arthroplasty is associated with a longer duration 
of surgery. J Orthop Surg (Hong Kong). 2018 May-Aug;26(2):2309499018785647.

 Anis HK, Sodhi N, Klika AK, Mont MA, Barsoum WK, Higuera CA, Molloy RM. Is operative time a predictor for post-operative 
infection in primary total knee arthroplasty? J Arthroplasty. 2018 Nov 22:S0883-5403(18)31150-1. [Epub ahead of print].

 Wang Q, Goswami K, Shohat N, Aalirezaie A, Manrique J, Parvizi J. Longer operative time results in a higher rate of subsequent 
periprosthetic joint infection in patients undergoing primary joint arthroplasty. J Arthroplasty. 2019 May;34(5):947-53. Epub 2019 Jan 
18.

 King JD, Hamilton DH, Jacobs CA, Duncan ST. The hidden cost of commercial antibiotic-loaded bone cement: a systematic review of 
clinical results and cost implications following total knee arthroplasty. J Arthroplasty. 2018 Dec;33(12):3789-92. Epub 2018 Aug 13.

 Yazdi H, Klement MR, Hammad M, Inoue D, Xu C, Goswami K, Parvizi J. Tranexamic acid is associated with reduced periprosthetic 
joint infection after primary total joint arthroplasty. J Arthroplasty. 2020 Mar;35(3):840-4. Epub 2019 Oct 22.


