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Abstract
Introduction  Periprosthetic joint infection (PJI) is a serious complication following primary total joint arthroplasty (TJA). PJI 
accounts for 15–25% of revision surgeries, therefore it is associated with PJI is associated with substantial patient morbidity 
and mortality as well as increased healthcare expenditures due to complex treatment strategies.
Recently, intraoperative local application of vancomycin powder is increasingly being used in primary total hip and knee 
arthroplasty (THA, TKA) as an additive strategy for PJI prevention. Whereas local vancomycin concentrations have already 
been investigated in prior studies, evidence on systemic vancomycin levels and potential adverse drug reactions (ADR) is lim-
ited. Purpose of this study was to investigate systemic vancomycin levels following intraarticular application in primary TJA.
Materials and methods  This pilot study is a prospective analysis of patients undergoing primary THA and TKA between 
April and July 2023. One gram of vancomycin powder was applied to the prosthesis prior to wound closure. Serum vanco-
mycin levels were measured at two standardised time points, 24 and 48 h postoperatively.
Results  In total, 103 patients were included, and the patient collective was further stratified by surgical procedure into a 
THA subgroup (n = 52) and a TKA subgroup (n = 51). Mean serum vancomycin levels showed a significant group differ-
ence at both time points (24 h: p < 0.001; 48 h: p = 0.044) with higher serum vancomycin concentrations in the THA cohort. 
Mean serum vancomycin levels in THA patients were 1.25 μg/ml (range 0.00–7.00 μg/ml) after 24 h and 0.34 μg/ml (range 
0.00–4.80 μg/ml) 48 h postoperatively. In TKA, no systemic vancomycin levels were detected. Vancomycin concentrations 
did not reach therapeutic levels in any patient. No ADR was detected in the whole study collective.
Conclusion  Following intraarticular administration of vancomycin powder, no systemic vancomycin levels within the thera-
peutic range were detected, thus it may serve as a safe and cost-effective adjunct to strategies for prevention of PJI.
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Abbreviations
ADR	� Adverse drug reactions
AKI	� Acute kidney injury
ASA	� American society of anaesthesiologists score
BMI	� Body mass index
IO	� Intraosseous

IV	� Intravenous
PJI	� Periprosthetic joint infection
THA	� Total hip arthroplasty
TJA	� Total joint arthroplasty
TKA	� Total knee arthroplasty
VP	� Vancomycin powder

Introduction

Periprosthetic joint infection (PJI) is one of the most dev-
astating complications of primary total joint arthroplasty 
(TJA) as it may cause substantial loss of function, morbidity 
and mortality [1–3]. Being among the most common causes 
for revision, PJI does not only pose a surgical challenge, but 
is also associated with increased health care expenditures 
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due to complex treatment strategies [4–7]. Despite all perio-
perative improvements, PJI rates remain at a constant level 
of 1–2% [8, 9]. Given the predicted increasing demand for 
total hip and total knee arthroplasties in the coming dec-
ades, a consecutive increase in periprosthetic infections is 
expected [9, 10]. To counteract this, there is a significant 
interest in additional prevention strategies to reduce the inci-
dence of PJI.

The current literature shows a trend towards an increased 
use of local antibiotics in orthopedic surgery. In the field 
of spinal and trauma surgery, the use of intrawound vanco-
mycin powder (VP) has demonstrated efficacy as it signifi-
cantly reduced surgical site infection rates (SSI) [11–13]. In 
primary total joint arthroplasty, intraarticular application of 
vancomycin powder (VP) is increasingly being used as an 
additive strategy for PJI prevention. Local administration of 
antibiotics leads to high tissue concentrations at the opera-
tive site while potentially avoiding systemic side effects [14, 
15]. First evidence is promising, as a significant decrease in 
PJI rates is reported for patients who additionally received 
local VP compared to a control group [16–19]. These results 
suggest that local VP application may be a safe and cost-
effective strategy for PJI prevention. However, evidence on 
systemic vancomycin levels and potential adverse drug reac-
tions (ADR) is limited.

The purpose of this pilot study was to investigate systemic 
vancomycin levels following intraarticular application of 
vancomycin powder in primary TJA. We hypothesized that 
topic application of vancomycin powder would not result in 
systemic vancomycin levels within the therapeutic range.

Materials and methods

Following institutional review board approval, this pro-
spective, monocentric pilot study was conducted between 
April 2023 and June 2023. All patients undergoing 

primary THA or TKA were eligible. Exclusion criteria 
were defined as postinfectious arthritis, preexisting renal 
pathologies, or intravenous vancomycin therapy during 
inpatient hospital stay (Fig. 1).

103 consecutive patients were enrolled in the study, 
including 52 THA and 51 TKA procedures.

Demographic and clinical data were retrieved from the 
digital medical records, including age (at the time of the 
index procedure), sex, body mass index (BMI), ASA score, 
and relevant comorbidities.

The standard perioperative regimen included the appli-
cation of a single shot antibiotic prophylaxis (2 g cefazo-
lin) 30 min prior to skin incision. Standard prophylactic 
SSI protocols were followed including antiseptic skin 
preparation and application of an incision drape in both 
THA and TKA procedures.

One gram of vancomycin powder was applied intraar-
ticular directly on the prosthesis. In TKA, a deep drain was 
placed prior to arthrotomy closure and was clamped for 
one hour following wound closure. Systemic serum van-
comycin levels were analysed 24 and 48 h postoperatively 
using the VANC3 Gen.3® immunoassay with the cobas 
analyser system (Roche Diagnostics GmbH, Mannheim, 
Germany) with a limit of detection of 1.5 μg/ml and a limit 
of quantitation of 4.0 μg/ml.

Ethical approval was obtained by the local ethics com-
mittee (#2023–173) and was conducted in accordance with 
the principles of the Declaration of Helsinki.

Normal distribution of data was tested using Shap-
iro–Wilk test. Group differences were calculated using Stu-
dent’s t-test for normally distributed data and Mann–Whit-
ney U-test for nonparametric data as appropriate. Paired 
data were analysed using Wilcoxon signed rank test. The 
Chi-square test was used to compare categorical data.

The statistical significance level was set at p < 0.05. Sta-
tistical analysis was performed using IBM SPSS Statistics 
29 (SPSS Inc. Chicago, IL, USA). Figures were created 

Fig. 1   Flowchart of the 
study cohort. THA- total hip 
arthroplasty, TJA- total joint 
arthroplasty, TKA- total knee 
arthroplasty
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using GraphPad Prism 5 (GraphPad Inc., La Jolla, CA, 
USA).

Results

Of 103 patients included in this study, 64 were female 
(62.1%). Mean age at the time of the index procedure was 
68.5 years, and mean ASA score was 2. Baseline character-
istics did not reveal significant group differences (Table 1).

Serum vancomycin levels were examined 24 h and 48 h 
postoperatively. In the whole study collective, systemic van-
comycin levels could be detected in 12 (23.08%) patients 
after 24 h and 4 patients (7.69%) after 48 h. Mean serum 
vancomycin levels showed significant group differences 
at both time points (24 h: p < 0.001; 48 h: p = 0.044) with 
higher serum vancomycin concentrations in the THA cohort 
(Fig. 2).

In the THA subgroup, systemic vancomycin levels dif-
fered significantly between both time points (p = 0.004). The 

Table 1   Baseline characteristics of the study collective

*  indicates statistical significance

THA TKA p-value

n = 52 n = 51

Age, mean (± SD) 70.06 (± 11.60) 66.94 (± 6.42) 0.144
Gender
Female, % 35 (67.31) 29 (56.86) 0.314
Male, % 17 (32.69) 22 (43.14)
BMI [kg/m2], mean (± SD) 29.26 (± 6.46) 31.67 (± 9.70) 0.061
ASA-score, mean (range) 2 (1—3) 2 (1—3) 0.465
Serum creatinine [mg/dl]
on admission, mean (± SD)

0.86 (± 0.22) 0.85 (± 0.17) 0.713

GFR [ml/min/1,73m2]
on admission, mean (± SD)

78.29 (± 17.31) 80.14 (± 17.85) 0.598

Number of patients with detectable systemic vancomycin levels at 24 h, % 12 (23.08) 0 (0.00)  < 0.001*
Number of patients with detectable systemic vancomycin levels at 48 h, % 4 (7.69) 0 (0.00) 0.043*
Serum vancomycin level (24 h) [μg/ml], mean (range) 1.25 (0.00—7.00) 0.00 (0.00—0.00)  < 0.001*
Serum vancomycin level (48 h)
[μg/ml], mean (range)

0.34 (0.00—4.80) 0.00 (0.00—0.00) 0.022*

Fig. 2   Serum vancomycin levels in THA and TKA patients. Sta-
tistical analysis was conducted using Student’s t-test and Wilcoxon 
ranked sum test for paired data. Dotted lines mark means at 24  h 

(1.25 μg/ml) and 48 h (0.34 μg/ml). Asterisks indicate statistical sig-
nificance (*p < 0.05, **p < 0.010, ***p < 0.001)
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mean vancomycin levels in THA patients were 1.25 μg/ml 
(range 0.00—7.00 μg/ml) after 24 h and 0.34 μg/ml (range 
0.00—4.80 μg/ml) after 48 h. Systemic vancomycin levels 
did not reach therapeutic levels in any patient. In the TKA 
cohort, no systemic vancomycin levels were detected in any 
case.

The mean follow-up showed a statistically significant dif-
ference between both groups (THA 5.9 months vs. TKA 
5.4 months, p = 0.033). The overall PJI rate was 0.0% at a 
mean follow up of 5–6 months following the index proce-
dure. The overall revision rate was 2.9% including one case 
presenting with superficial wound infection in the TKA col-
lective, one periprosthetic fracture (Vancouver AG) in the 
THA collective and one revision due to early stem subsid-
ence (Table 2).

Postoperative serum creatinine levels were equivalent 
between the two groups (p = 0.434, p = 0.648); no case of 
acute kidney injury (AKI) was observed in either group. 
No drug-related adverse events were detected in the whole 
study collective.

Discussion

The most important finding of this present study is that no 
systemic vancomycin levels within the therapeutic range 
could be detected following intra-articular application of 
vancomycin powder in primary TJA.

Local VP application is a simple and cost-effective 
strategy sought to reduce the risk of PJI in THA and TKA 
procedures. By direct delivery of antibiotics to the targeted 
area, high concentrations in the surrounding tissues can be 

achieved with minimal systemic exposure and a reduced 
likelihood of systemic adverse effects [15].

Prophylactic topical vancomycin application has exten-
sively been investigated in spine surgery [12, 20–22]. The 
results of these studies show a significant decrease in post-
operative infection rates, thus local vancomycin application 
is considered an effective strategy for preventing surgical 
site infections.

Recently, topical VP has increasingly being used in pri-
mary total hip and total knee arthroplasty as an additional 
strategy for PJI prevention. Previous studies report different 
application strategies, including intrawound, intraarticular, 
and intraosseous administration of vancomycin in TJA [18, 
23–26].

Harper et al. investigated the intraosseous (IO) applica-
tion of vancomycin in THA surgery in a recent RCT, show-
ing the feasibility of low-dose IO vancomycin to achieve 
equal and even superior tissue concentrations during surgery 
compared to intravenous (IV) application [24]. These results 
are in line with previously reported data by Young et al. 
published in 2017 [26]. The authors conclude that local VP 
application is a safe and effective strategy as it allows for an 
optimised timing of vancomycin administration during sur-
gery in order to achieve the maximum local concentrations 
compared to IV application. In addition, the risk of systemic 
side effects is reduced due to local administration and lower 
vancomycin doses.

A more common approach is the intraarticular application 
of vancomycin powder before wound closure, which was 
also analysed in this present study [18, 23]. Although first 
evidence on the achieved local concentrations is promising, 
evidence on systemic vancomycin levels following intraar-
ticular application is limited.

Table 2   Postoperative 
complications

*  indicates statistical significance

THA TKA p-value

n = 52 n = 51

Postoperative follow up (months),
mean (range)

5.87 (4—7) 5.43 (4—7) 0.033*

Surgery-related complications
Postoperative complications
Wound dehiscence, % 0 (0.00) 0 (0.00) –
Superficial wound infection, % 0 (0.00) 1 (1.96) 0.495
Periprosthetic joint infection, % 0 (0.00) 0 (0.00) –
Subsidence, % 1 (1.92) 0 (0.00) 0.505
Periprosthetic fracture, % 1 (1.92) 0 (0.00) 0.505
Revision surgery, % 2 (3.85) 1 (1.96) 0.507
Systemic complications
Postoperative serum creatinine at 24 h, mean (± SD) 0.91 (0.30) 0.87 (0.20) 0.434
Postoperative serum creatinine at 48 h, mean (± SD) 0.88 (0.46) 0.84 (0.19) 0.648
Acute kidney injury (AKI) during inpatient stay, % 0 (0.00) 0 (0.00) –
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In this present study, 77% of the patients had undetect-
able systemic vancomycin levels, which is comparable to 
results published in the field of spine surgery [22]. Fur-
thermore, no serum vancomycin levels within the thera-
peutic range of 15–20 μg/mL were detected in any case. 
As trough levels of more than 15–20 μg/mL may increase 
the risk of systemic side effects including nephrotoxic-
ity, ototoxicity and anaphylaxis, our results suggest that 
intraarticular application of vancomycin powder leads to 
safe serum levels in TJA with a mean maximum level of 
0.63 μg/mL 24 h postoperatively. The results of this pre-
sent study are in line with evidence from Johnson et al., 
although these authors reported higher serum levels at 24 h 
(3.5 ± 3.5 μg/ml in THA and 3.5 ± 3.6 μg/ml in TKA) [23]. 
This is most likely attributable to different study protocols, 
as in their study, one gram of vancomycin was applied 
intraarticular and one gram was additionally applied to the 
superficial tissues before wound closure. Of note, recent 
systematic reviews and meta-analyses highlight the dis-
crepancy of previously published study protocols, as van-
comycin doses ranged from 0.5 to 3 g and localizations 
included intraarticular, subfascial and subcutaneous appli-
cation of vancomycin powder [19, 27]. Moreover, in some 
studies, the protocol included prolonged IV antibiotics for 
24 h, consequently the comparability of results is limited.

In our study, maximum serum vancomycin concentra-
tions were observed 24 h postoperatively, and a decrease 
in vancomycin levels was monitored at the second analysis 
48 h postoperatively. Johnson et al. repeatedly analysed the 
vancomycin levels at four timepoints (90 min, 3 h, 12 h, 
24 h) and found relatively stable serum concentrations in 
the first 24 h postoperatively [23]. The authors assume that 
this is most likely attributable to the half-life of vancomy-
cin of 6–12 h and a gradual absorption over an extended 
period of time. At the same time, intraarticular vancomy-
cin levels exceeded the minimum inhibitory concentra-
tion and intrawound vancomycin levels were estimated to 
remain highly therapeutic for at least 24 up to 64 h.

Although these results are promising, a potential draw-
back that has to be kept in mind is that low systemic van-
comycin levels potentially lead to the development of 
resistant bacterial strains, as international guidelines rec-
ommend systemic vancomycin levels > 10 μg/ml to avoid 
the development of resistances and 15–20 μg/ml for suf-
ficient therapy [28].

Interestingly, serum vancomycin levels were signifi-
cantly higher in the THA subgroup compared to TKA 
procedures. A possible reason may be that in TKA, VP 
was applied intracapsular, whereas in THA the joint cap-
sule is not reconstructed, and the vancomycin powder is 
exposed to a larger area of vascularised skeletal muscle. 
In addition, in TKA procedures a deep drain was placed 

according to the internal intraoperative standard, which 
may lead to a partial loss of local antibiotics via the drain.

In this pilot study, the overall PJI incidence was 0.0% 
(0/103) at a mean follow up of 5.7 months postoperatively. 
Although this study is underpowered to detect differences 
in the risk of PJI, our preliminary findings are in line 
with evidence summarised by two recent large systemic 
reviews and meta-analyses showing a statistically signifi-
cant reduction in PJI rates for the use of intraarticular van-
comycin powder versus the control group for primary THA 
and TKA as well as revision procedures [19, 27]. In these 
studies, the overall infection rate pooled for primary and 
revision procedures was 0.87% vs. 1.65% and the overall 
infection rate for primary TJA was 0.57% vs. 1.39%, which 
was statistically significant.

Of note, some studies report a higher rate of sterile wound 
complications in patients receiving intrawound vancomycin 
powder compared to the control groups [17, 29].

Adequately powered, multicentre, prospective RCTs in 
greater patient cohorts are warranted to analyse PJI rates 
as well as safety related endpoints to determine the overall 
safety of topical vancomycin application.

This study has some limitations that are worth noting. 
The study is limited by the relatively small patient col-
lective and limited follow up of 6 months. Furthermore, 
the time intervals of 24 h between the blood tests were 
relatively long, so no conclusions could be drawn about 
the exact course of the concentration curves.

Conclusion

The results of our study suggest that intraarticular applica-
tion of vancomycin powder in primary total hip and knee 
arthroplasty may be considered a safe adjunct for PJI proph-
ylaxis, as we did not observe systemic vancomycin levels 
within the therapeutical range. Longitudinal studies in larger 
patient cohorts are warranted to further investigate the effect 
of intraarticular vancomycin application on PJI rates.

Authors contributions  RS carried out the data acquisition, statistical 
analysis, interpretation of data and wrote the first draft. JB contributed 
to data acquisition and drafting the manuscript. PS contributed to data 
acquisition, methodology and revising of the manuscript. GHS contrib-
uted to data acquisition, methodology and revising of the manuscript. 
ME has made substantial contributions to conceptualization and meth-
odology, interpretation of data, drafting and revising the manuscript. 
SB was involved in revising the manuscript and gave final approval of 
the version to be published. All authors read and approved the final 
manuscript.

Funding  Open Access funding enabled and organized by Projekt 
DEAL. 



	 Archives of Orthopaedic and Trauma Surgery          (2025) 145:60    60   Page 6 of 7

Data availability  The datasets generated and analyzed in this study 
are available from the corresponding author upon reasonable request.

Declarations 

Conflict of interests  The authors have no relevant financial or non-
financial interests to disclose.

Ethical approval  The observational study was approved by the local 
ethics committee at the University of Oldenburg (#2023–173) and was 
conducted in accordance with the principles of the Declaration of Hel-
sinki of 1964 and its later amendments. Informed consent was obtained 
prior inclusion to the study.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 Kurtz SM, Lau E, Schmier J, Ong KL, Zhao K, Parvizi J (2008) 
Infection burden for hip and knee arthroplasty in the United 
States. J Arthroplasty 23:984–991. https://​doi.​org/​10.​1016/j.​arth.​
2007.​10.​017

	 2.	 Kurtz SM, Ong KL, Lau E, Bozic KJ, Berry D, Parvizi J (2010) 
Prosthetic joint infection risk after TKA in the medicare popula-
tion. Clin Orthop Relat Res 468:52–56. https://​doi.​org/​10.​1007/​
s11999-​009-​1013-5

	 3.	 Ong KL, Kurtz SM, Lau E, Bozic KJ, Berry DJ, Parvizi J (2009) 
Prosthetic joint infection risk after total hip arthroplasty in the 
Medicare population. J arthroplasty. https://​doi.​org/​10.​1016/j.​arth.​
2009.​04.​027

	 4.	 Bozic KJ, Kurtz SM, Lau E, Ong K, Chiu V, Vail TP, Rubash HE, 
Berry DJ (2010) The epidemiology of revision total knee arthro-
plasty in the United States. Clin Orthopaedics Relat Res. https://​
doi.​org/​10.​1007/​s11999-​009-​0945-0

	 5.	 Kurtz SM, Lau E, Watson H, Schmier JK, Parvizi J (2012) Eco-
nomic burden of periprosthetic joint infection in the United States. 
J Arthroplasty 27(61–65):e61. https://​doi.​org/​10.​1016/j.​arth.​2012.​
02.​022

	 6.	 Kamath AF, Ong KL, Lau E, Chan V, Vail TP, Rubash HE, Berry 
DJ, Bozic KJ (2015) Quantifying the Burden of revision total joint 
arthroplasty for periprosthetic infection. J Arthroplasty 30:1492–
1497. https://​doi.​org/​10.​1016/j.​arth.​2015.​03.​035

	 7.	 Parvizi J, Pawasarat IM, Azzam KA, Joshi A, Hansen EN, Bozic 
KJ (2010) Periprosthetic joint infection: the economic impact 
of methicillin-resistant infections. J Arthroplasty 25:103–107. 
https://​doi.​org/​10.​1016/j.​arth.​2010.​04.​011

	 8.	 Almustafa MA, Ewen AM, Deakin AH, Picard F, Clarke JV, 
Mahmood FF (2018) Risk factors for surgical site infection fol-
lowing lower limb arthroplasty: a retrospective cohort analysis 
of 3932 lower limb arthroplasty procedures in a high volume 
arthroplasty unit. J Arthroplasty 33:1861–1867. https://​doi.​org/​
10.​1016/j.​arth.​2018.​01.​037

	 9.	 Premkumar A, Kolin DA, Farley KX, Wilson JM, McLawhorn 
AS, Cross MB, Sculco PK (2021) Projected Economic Burden of 
Periprosthetic Joint Infection of the Hip and Knee in the United 
States. J Arthroplasty 36:1484-1489.e1483. https://​doi.​org/​10.​
1016/j.​arth.​2020.​12.​005

	10.	 Kurtz S, Ong K, Lau E, Mowat F, Halpern M (2007) Projections 
of primary and revision hip and knee arthroplasty in the United 
States from 2005 to 2030. The J Bone Joint surgeryAm 89:780–
785. https://​doi.​org/​10.​2106/​JBJS.F.​00222

	11.	 Dodson V, Majmundar N, Swantic V, Assina R (2019) The effect 
of prophylactic vancomycin powder on infections following spinal 
surgeries: a systematic review. Neurosurg Focus. https://​doi.​org/​
10.​3171/​2018.​10.​FOCUS​18470

	12.	 Luo H, Ren Y, Su Y, Xue F, Hong Z (2022) Intraoperative van-
comycin powder to reduce surgical site infections after posterior 
spine surgery: a systematic review and meta-analysis. EFORT 
Open Rev 7:109–121. https://​doi.​org/​10.​1530/​EOR-​21-​0077

	13.	 Tailaiti A, Shang J, Shan S, Muheremu A (2018) Effect of 
intrawound vancomycin application in spinal surgery on the inci-
dence of surgical site infection: a meta-analysis. Ther Clin Risk 
Manag 14:2149–2159. https://​doi.​org/​10.​2147/​TCRM.​S1852​96

	14.	 Roy ME, Peppers MP, Whiteside LA, Lazear RM (2014) Van-
comycin concentration in synovial fluid: direct injection into the 
knee vs. intravenous infusion. J Arthroplasty 29:564–568. https://​
doi.​org/​10.​1016/j.​arth.​2013.​08.​017

	15.	 Steadman W, Chapman PR, Schuetz M, Schmutz B, Trampuz A, 
Tetsworth K (2023) Local antibiotic delivery options in prosthetic 
joint infection. Antibiotics (Basel). https://​doi.​org/​10.​3390/​antib​
iotic​s1204​0752

	16.	 Patel NN, Guild GN 3rd, Kumar AR (2018) Intrawound vancomy-
cin in primary hip and knee arthroplasty: a safe and cost-effective 
means to decrease early periprosthetic joint infection. Arthroplast 
Today 4:479–483. https://​doi.​org/​10.​1016/j.​artd.​2018.​07.​011

	17.	 Dial BL, Lampley AJ, Green CL, Hallows R (2018) Intrawound 
vancomycin powder in primary total hip arthroplasty increases 
rate of sterile wound complications. Hip Pelvis 30:37–44. https://​
doi.​org/​10.​5371/​hp.​2018.​30.1.​37

	18.	 Matziolis G, Brodt S, Böhle S, Kirschberg J, Jacob B, Röhner E 
(2020) Intraarticular vancomycin powder is effective in prevent-
ing infections following total hip and knee arthroplasty. Sci Rep 
10:13053–13050. https://​doi.​org/​10.​1038/​s41598-​020-​69958-0

	19.	 Movassaghi K, Wang JC, Gettleman BS, Mayfield CK, Oakes 
DA, Lieberman JR, Heckmann ND (2022) Systematic review and 
meta-analysis of intrawound vancomycin in total hip and total 
knee arthroplasty: a continued call for a prospective randomized 
trial. J Arthroplasty 37:1405-1415.e1401. https://​doi.​org/​10.​
1016/j.​arth.​2022.​03.​047

	20.	 Pahys JM, Pahys JR, Cho SK, Kang MM, Zebala LP, Hawasli AH, 
Sweet FA, Lee DH, Riew KD (2013) Methods to decrease post-
operative infections following posterior cervical spine surgery. J 
Bone Joint Surg Am 95:549–554. https://​doi.​org/​10.​2106/​JBJS.K.​
00756

	21.	 Rocos B, Kato S, Lewis SJ, Shaffrey CI, Lenke LG (2023) Anti-
biotic use in adult spine deformity surgery: results from the ao 
spine surveillance of the management of patients with adult spine 
deformity. Global Spine J. https://​doi.​org/​10.​1177/​21925​68223​
12012​40

	22.	 Sweet FA, Roh M, Sliva C (2011) Intrawound application of van-
comycin for prophylaxis in instrumented thoracolumbar fusions: 
efficacy, drug levels, and patient outcomes. Spine 36:2084–2088. 
https://​doi.​org/​10.​1097/​BRS.​0b013​e3181​ff2cb1

	23.	 Johnson JD, Nessler JM, Horazdovsky RD, Vang S, Thomas AJ, 
Marston SB (2017) Serum and wound vancomycin levels after 
intrawound administration in primary total joint arthroplasty. J 
Arthroplasty 32:924–928. https://​doi.​org/​10.​1016/j.​arth.​2015.​10.​
015

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.arth.2007.10.017
https://doi.org/10.1016/j.arth.2007.10.017
https://doi.org/10.1007/s11999-009-1013-5
https://doi.org/10.1007/s11999-009-1013-5
https://doi.org/10.1016/j.arth.2009.04.027
https://doi.org/10.1016/j.arth.2009.04.027
https://doi.org/10.1007/s11999-009-0945-0
https://doi.org/10.1007/s11999-009-0945-0
https://doi.org/10.1016/j.arth.2012.02.022
https://doi.org/10.1016/j.arth.2012.02.022
https://doi.org/10.1016/j.arth.2015.03.035
https://doi.org/10.1016/j.arth.2010.04.011
https://doi.org/10.1016/j.arth.2018.01.037
https://doi.org/10.1016/j.arth.2018.01.037
https://doi.org/10.1016/j.arth.2020.12.005
https://doi.org/10.1016/j.arth.2020.12.005
https://doi.org/10.2106/JBJS.F.00222
https://doi.org/10.3171/2018.10.FOCUS18470
https://doi.org/10.3171/2018.10.FOCUS18470
https://doi.org/10.1530/EOR-21-0077
https://doi.org/10.2147/TCRM.S185296
https://doi.org/10.1016/j.arth.2013.08.017
https://doi.org/10.1016/j.arth.2013.08.017
https://doi.org/10.3390/antibiotics12040752
https://doi.org/10.3390/antibiotics12040752
https://doi.org/10.1016/j.artd.2018.07.011
https://doi.org/10.5371/hp.2018.30.1.37
https://doi.org/10.5371/hp.2018.30.1.37
https://doi.org/10.1038/s41598-020-69958-0
https://doi.org/10.1016/j.arth.2022.03.047
https://doi.org/10.1016/j.arth.2022.03.047
https://doi.org/10.2106/JBJS.K.00756
https://doi.org/10.2106/JBJS.K.00756
https://doi.org/10.1177/21925682231201240
https://doi.org/10.1177/21925682231201240
https://doi.org/10.1097/BRS.0b013e3181ff2cb1
https://doi.org/10.1016/j.arth.2015.10.015
https://doi.org/10.1016/j.arth.2015.10.015


Archives of Orthopaedic and Trauma Surgery          (2025) 145:60 	 Page 7 of 7     60 

	24.	 Harper KD, Park KJ, Brozovich AA, Sullivan TC, Serpelloni S, 
Taraballi F, Incavo SJ, Clyburn TA (2023) Otto aufranc award: 
intraosseous vancomycin in total hip arthroplasty - superior tissue 
concentrations and improved efficiency. J Arthroplasty. https://​doi.​
org/​10.​1016/j.​arth.​2023.​04.​028

	25.	 Park KJ, Chapleau J, Sullivan TC, Clyburn TA, Incavo SJ (2021) 
2021 Chitranjan.S Ranawat Award: intraosseous vancomycin 
reduces periprosthetic joint infection in primary total knee arthro-
plasty at 90 day follow-up. Bone Joint J. https://​doi.​org/​10.​1302/​
0301-​620X.​103B6.​BJJ-​2020-​2401.​R1

	26.	 Young SW, Zhang M, Moore GA, Pitto RP, Clarke HD, Spangehl 
MJ (2018) The John N. insall award: higher tissue concentrations 
of vancomycin achieved with intraosseous regional prophylaxis in 
revision tka: a randomized controlled trial. Clin Orthop Relat Res 
476:66–74. https://​doi.​org/​10.​1007/​s11999.​00000​00000​000013

	27.	 Heckmann ND, Mayfield CK, Culvern CN, Oakes DA, Lieberman 
JR, Della Valle CJ (2019) Systematic review and meta-analysis of 
intrawound vancomycin in total hip and total knee arthroplasty: a 
call for a prospective randomized trial. J Arthroplasty 34:1815–
1822. https://​doi.​org/​10.​1016/j.​arth.​2019.​03.​071

	28.	 Rybak MJ, Lomaestro BM, Rotschafer JC, Moellering RC, Craig 
WA, Billeter M, Dalovisio JR, Levine DP (2009) Vancomycin 
therapeutic guidelines: a summary of consensus recommendations 
from the infectious diseases Society of America, the American 
society of health-system pharmacists, and the society of infectious 
diseases pharmacists. Clin Infect Dis 49:325–327. https://​doi.​org/​
10.​1086/​600877

	29.	 Hanada M, Nishikino S, Hotta K, Furuhashi H, Hoshino H, Mat-
suyama Y (2019) Intrawound vancomycin powder increases post-
operative wound complications and does not decrease peripros-
thetic joint infection in primary total and unicompartmental knee 
arthroplasties. Knee Surg Sports Traumatol Arthrosc 27:2322–
2327. https://​doi.​org/​10.​1007/​s00167-​019-​05498-z

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1016/j.arth.2023.04.028
https://doi.org/10.1016/j.arth.2023.04.028
https://doi.org/10.1302/0301-620X.103B6.BJJ-2020-2401.R1
https://doi.org/10.1302/0301-620X.103B6.BJJ-2020-2401.R1
https://doi.org/10.1007/s11999.0000000000000013
https://doi.org/10.1016/j.arth.2019.03.071
https://doi.org/10.1086/600877
https://doi.org/10.1086/600877
https://doi.org/10.1007/s00167-019-05498-z

	Analysis of systemic serum vancomycin levels following intraarticular application in primary total joint arthroplasty
	Abstract
	Introduction 
	Materials and methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Results
	Discussion
	Conclusion
	References


