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Introduction

Deep infection in tkr is a devastating complication
– Garvin 1995, JBJS

• Incidence between 1,7% to 12,4%
– Robertsson 2001 Acta Ort. Scand.
– Centofanti 2005 Quad. Infezioni Articolari

Infection brings to
– An unhappy patient
– a surgeon with a tarnished reputation
– an event that is extremely costly to treat

You all agree with the importance of prevention…………..



Use of ALC in primary TKR in 2006

• Norway 1998 e  Sweden -> 90% of primary TKR

• UK-> most of the surgeons

• FDA approval in 2003

Sir Neil Thomas MD, FRCS
Past-President ESSKA



Use of ALC in international arthroplasty registries 
(2023)

ALBC was used in 77% of the 
TKAs with variation ranging 

from 100% in Norway to 31% in 
the USA.

The primary antibiotic used in 
ALBC was gentamicin (94%). 
Use of ALBC in combination 

with SAP was common practice 
(77%).



Safety of ALC
• Mechanical properties

– High/Dose (> 2 gr. AB per 40 gr. Cement)
– Low/Dose (< 2 gr. AB per 40 gr. Cement)

Almost zero the reduction of mechanical strenght and fatigue 
strenght if compared to standard cement

Davies 1991, J Biomed Mater Res

RSA study: no reduction in the quality of fixation
Adelberth 2002, Acta Ortop Scand



Safety of ALC

• ALC if correctly mixed exceeds Torque 
Resistance standard of 50 Mpa

• (Requisite rule ISO 5833)

• Mixing system Cemvac and Optivac showed 
best performance af all

• Tested cements: Palacos R, Simplex P,
CWM 1, CWM 2000, Palamed G, VersaBond



Safety of ALC
• ALC should contain TERMOSTABLE antibiotics, that 

should not modify their profile of action after the 
polimerization.

–Bourne R., Prophylactic use of antibiotic bone cement. J of Arthroplasty 2004;4:69-72



Safety of ALC 
(Allergies)

• Cefuroxime: allergic reaction only with systemic use, non in association 
with cement (2gr per 40gr of cement)

– Chiu FY, Chen CM, Lin CFJ, et al: Cefuroxime impregnated cement in primary total knee 
arthroplasty. J Bone Joint Surg Am 84:759, 2002

• Case report in 100.000 implants with ALC: no allergic reaction
– Bourne R., Prophylactic use of antibiotic bone cement. J of Arthroplasty 2004;4:69-72

• Gentamicin: no allergies
– Wahlig H, Buchholz HW. Experimentelle und klinische Untersuchungen zur Freisetzung von 

Gentamycin aus einem Knochenzement. Chirurg (1972) 43: 441-445.
– Penner MJ, Masri BA, Duncan CP. Elution characteristics of vancomycin and tobramycin combined 

in acrylic bone-cement. J Arthroplasty (1996) 11: 939-944.



Severe Side effects with high dose ALBC-spacers?

Results: 

14% patients without preexisting CKD 
experienced AKI vs 45% patients with 
prior CKD (OR 5; p = 0.0001). Overall, 
when the vancomycin concentration or 
aminoglycoside concentration was >3.6 
g/batch of cement, the risk of AKI 
increased (OR, 1.9 and 1.8, respectively; 
p = 0.02 for both)…

Conclusions: 

AKI occurred in 14% of patients with 
normal renal function at baseline. The 
risk of AKI was fivefold greater in those 
with preexisting CKD…



Safety of ALC

• Palacos R (gentamicin): the first day after surgery the 
concentration in deep drain is 50 µg/ml, superficial drain 
concentration is 10 µg/ml,  In the second day post-op the 
concentration fall down to ¼ of the initial values.

• Systemic concentration is 1.5 µg/ml (first day). The second 
day the concentration is not detectable (soft tissue barrier 
effect)

– Wahlig H, Dingeldein E, Buchholz HW, Buchholz M, Bachmann F. Pharmacokinetic 
study of gentamicin-loaded cement in total hip replacements. Comparative effects of 
varying dosage. J Bone Joint Surg Br (1984) 66: 175-179.



Efficacy of ALC
Hendriks, 2003  J Biomed Mat Res

In Gentamicin ALC the concentrations  is about 
1000 times higher than MIC’s for staphylococci 
within 2 hrs from operation

Staph. Aureo
Pseudomonas
Staph. Coag.-
Enterobatt.



Stronger and longer antimicrobial action of dual ALBC



Drug resistance for  ALC
(Gentamicin)

Gentamicin resistant strains can develop years from the operation, with  
ematogenous dissemination and only by Staphylococci Coagulase Negative 
(strain CN5115)

Ev. Revision with ALC with Vancocin



…The
benefit of a lower infection 
probability with combined 

systemic and local antibiotic 
application should outweigh

the risk of more resistant 
bacteria. There is no clinical 

evidence that the routine use of 
bone cement impregnated

with appropriate bactericidal 
antibiotics promotes the

widespread development of 
antibiotic resistance among

the pathogens causing PJI…



Drug resistance for  ALC

• ALC (Gentamicin + 1 gr. of Vancocin) can prevent MRSA



Price of ALC

• Refobacin Plus costs 30% more 
than Cement without AB



Clinical Trials
(prospective)

• Chiu (2002 JBJS), prospective, 340 
cemented TKR (+/- Cefuroxime) with 
an important reduction in infections (0 
vs 3)

• Chiu (2001 JBJS), 78 pt DIABETICS 
with cemented TKR (Cefuroxime)
0% infections



Clinical Trials
(systematic review)

2019



Recent Analysis of the UK Registries (NJR-2019)

ALBC was associated with a 
lower risk of revision for all 
aseptic causes (HR 0.85, p < 
0.001) and revisions for 
infection (HR 0.84, p = 0.06). 

The risk of revision for 
infection was lower with 
ALBC (OR 0.77)…even for 
aseptic loosening of stem 
(OR 0.53) or socket (OR 
0.46)



Clinical Trials
(retrospective)

• Bourne R (J of Arthroplasty 2004)

• Conclusions: ALC is as effective as laminar flow 

1st group

493 TKR
Op. Room Standard
Simplex + Eritromicin and Colistin
0.6% deep infections

2nd group

668 TKR
Laminar flow
Simplex (no ALC)
0.6% deep infections



Our case serie
Policlinico San Donato



First Serie
Standard Op. environment

• Feb. 2001- Feb 2003:
– 55 Knee arthroplasties (55 pts, 5 uni, 9 revisions)

2  INFECTIONS

• Cement: Simplex
• CKS Stratek, Oxford 3 Biomet



Second Serie

• March 2003-july 2006:
– 176 Knee Arthroplasties (164 pts, 12 bilat, 30 uni, 8 revisions)

ZERO INFECTIONS

• Cement: PALAMED G
• CKS Stratek, PFC Sigma J&J, Oxford 3 Biomet



STATISTICS

• P = 0,056 weak dependence but 
still correlation between the 
absence of infections and the 
use of ALC  (Fisher’s exact test) 



Conclusions
• Literature and our experience show that ALC is effective in deep 

infections reduction without affecting the outcome of the implants

• There is no report about complications related to the use of ALC

• We suggest the use of ALC in case of:
– No laminar flow
– Pt that used antibiotics in the year prior to surgery
– Immunodeficiency
– Diabetics
– Older than 75 y.o.
– Revisions

• Even when using ALC, surgeons MUST carefully respect the 
antisepsis rules



Thank you

pietro.randelli@unimi.it


