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Abstract

Purpose Periprosthetic joint infection (PJI) is a serious complication with total joint arthroplasty (TJA), that
necessitates reoperation. Pre-closure irrigation with dilute povidone-iodine (Pl) is among the preventive measures,
but its efficiency is still controversial. As a result, the focus of this systematic review and meta-analysis is on the effect
of dilute Pl wound irrigation in the prevention of PJI following TJA.

Methods We systematically reviewed and analyzed articles that compared Pl with other agents in terms of PJI rate
after TJA, searching Medline, Scopus, Web of science, and Cochrane databases. A number of 13 papers including
63,950 patients in total, were finally considered in qualitative and quantitative assessments. We have also further
assessed review articles.

Results In comparison with normal saline (NS), Pl reduced post-operative infection rate (OR: 0.44; Cl 95%: 0.34-0.56).
However, there was no difference between Pl and chlorhexidine (CHG) (OR: 1.61; Cl 95%: 0.83-3.09)) or undetermined
comparators (OR: 1.08; Cl 95%: 0.67-1.76).

Conclusion Plirrigation seems an efficient preventive measure for post-operative PJl and would seem to be the most
feasible for TJA protocol.
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Introduction

Background Peri-prosthetic joint infections (PJI) after
total joint arthroplasty (TJA) is among the most serious
challenges in orthopedics, worldwide [1]. Although sig-
nificant attempts have been done to minimize surgical
site infections (SSI) during recent decades, PJ1 is still esti-
mated to occur in around 0.3 to 1.9% of total hip and knee
replacements [2]. The severity and length of the treatment
approach for PJI place a major load on the healthcare sys-
tem, despite being uncommon [3]. Even though the World
Health Organization (WHO) and the Centers for Disease
Control have published two guidelines recommending
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intraoperative lavage with diluted Povidone Iodine (PI) [4,
5], SSI related to general surgery is distinct from PJI [6]
and the beneficial effect of diluted PI for PJI prevention is
still debatable [7, 8].

Rationale The findings of review articles on this sub-
ject are even more debatable. Two systematic reviews
and meta analyses on the topic were recently published,
one of which found positive results in terms of prosthe-
sis infection prevention [9], and the other found no dif-
ference with PI irrigation [10]. In Kobayashi et al. study,
the groups were sub analyzed regarding the control com-
parator agent. When PI was compared with normal saline
(NS) irrigation, excluding studies that applied chlorhexi-
dine (CHQG) as a control or didn’t give enough informa-
tion, they found that PI causes a significant drop in PJI
postoperatively. However, in comparison with CHG, as an
active control agent, these two solutions did not differ in
their infection rate following joint replacement [8]. Kim et
al., on the other hand, did not perform subgroup analysis
based on the control agent, and finally found no difference
in terms of infection rate between PI and non-PI appli-
cation [9]. Moreover, Cacciola et al. did not conclude if
diluted PI is effective in PJI avoidance or not [11]. Due to
the dispute and the lack of a comprehensive systematic
review that also assesses review articles (meta-research),
we attempted to perform a systematic literature evalua-
tion in the hopes of arriving at a conclusion for this criti-
cal clinical condition.

Objectives: The major question addressed in this system-
atic review is: Does the application of diluted PI irrigation
before wound closure prevent PJI after TJA operations?
More specifically, we aim to determine diluted PI relative
effectiveness, compared with NS, CHG, and other stud-
ied control agents.

Materials and methods

Protocol

While conducting this systematic review and meta
research, we implemented the Preferred Reporting Items
for Systematic Reviews and Meta-Analysis (PRISMA)
statement standards [12].

Search strategy

The papers from databases Medline, Scopus, Web of
science, and Cochrane library were screened without
time limitation, using following terminology: (“povi-
done-iodine” OR “betadine” OR “iodo-povidone” OR
“povidone”) AND (“arthroplasty” OR “TJA” OR “knee
arthroplasty” OR “hip arthroplasty” OR “peri-prosthesis "
OR “PJI” OR “joint arthroplasty” OR “total knee replace-
ment OR “total hip replacement”) AND (“infection” OR
“biofilm” OR “organism”). English articles were reviewed
without any other filter in effect. We also looked through
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the citations of the articles to see whether any of the
papers were relevant.

Eligibility criteria and study selection

The present study aims to review investigations fulfill the
PICOTD methodology criteria: P (Problem): post-oper-
ative PJI; I (Intervention): diluted PI wound irrigation;
C (Comparison): comparison of PI and non-PI lavage
groups; O (Outcomes): PJI odds ratio; T (Timing): > three
months’ follow-up for clinical diagnosis; D (Design): clin-
ical trial, original prospective and retrospective articles.
Additional inclusion criteria are pure PI lavage regimen,
not one that includes additional solutions like Chlorhexi-
dine Gluconate, and primary or revision arthroplasty
procedure. We have also evaluated review articles (meta
research), that have reviewed articles investigating dilute
PI efficacy in post-operative prevention.

The exclusion factors are defined as follows: experi-
mental studies, biomechanical studies, case-reports,
book chapters, letters to the editor, expert comments,
and duplicate research. Two researchers scanned 158
articles based on title and abstract, 38 of them were read
in full, and 19 papers (13 originals and 6 reviews) were
included for qualitative and quantitative analysis. The
search strategy flow diagram and included reports at
each step are depicted in Fig. 1.

Data extraction

Using a pre-designed Excel form, the data includ-
ing first author name, study year, study design, type
of surgery, sample size in case and control groups,
mean age and sex ratio, follow up duration, beta-
dine solution concentration and volume, interven-
tion method, control group comparator, investigated
infection site, infection rate in PI and control group,
P value, and final conclusion were extracted.

Quality assessment

Two reviewers evaluated each study using Methodologi-
cal Index for Non-Randomized Studies (MINORS) score
criteria [13] for each study methodological quality assess-
ment. The criteria are given a score of 0 (not reported), 1
(reported but inadequate), or 2 (reported and adequate).
For non-comparative research, the maximum score is 16,
while for comparative studies, it is 24. The included arti-
cles’ score ranges were between 15 and 24, with the mean
of 16.3.

Statistical analysis

A meta-analysis of pooled odds ratios with 95 percent
confidence intervals (CI) was created to qualitatively
summarize the findings of the systematic review. Using
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Fig. 1 Flowchart indicating systematic search method and the number of excluded documents at each stage

Comprehensive meta-analysis software (Version 4 Bio- P value<0.05. By calculating I?, the measure of treatment
stat, Englewood, NJ 2022), meta-analysis was conducted.  effect heterogeneity across studies was assessed. A ran-
The analysis of the PJI rates between the PI and non-PI  dom effects model was applied when conducting all the
pre-closure wound irrigation groups was the primary subgroup analysis. The results, pooled estimate of odds
outcome of this meta-analysis. The infection rate com- ratio, and overall summary effect of each study were dis-
parison in general, as well as the subgroup analyses for  played using Forest plots.

control-agent and primary vs revision arthroplasties,

were conducted. Statistical significance was defined as a
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Results

Study characteristics

In total, 13 original and 6 review articles (two meta-anal-
ysis) were reviewed. Of original papers, 11 were retro-
spective cohort and two were clinical trials. The control
comparators were NS in five studies, CHG in three
researches, one sterile water, and no data available in four
studies. Of all included papers, there was one clinical
trial study with infection diagnosis based on culture after
48 h, and not clinical diagnosis. There were 63,950 cases
of TJA (mean age: 65.69+1.96, sex ratio: 55.72% female)
recorded in total, with 22,765 cases undergoing PI lavage
and 41,185 cases not. All of the studies included in this
review were reporting THA or TKA, with 11 focusing on
primary arthroplasty and two on aseptic revision arthro-
plasty. The further information of sample sizes, follow-
up period for diagnosis of postoperative infection, and
results are presented in Tables 1 and 2. Included studies
were similar in terms of demographic parameters of age
and sex ratio.

Individual original study results

During a retrospective cohort, dilute PI 0.35% lavage for
3 min has revealed to be efficient method for reducing
acute PJI, when compared with isotonic sodium chloride
solution irrigation (P=0.04) [14]. Hernandez and Hart
conducted two large cohorts on primary and revision
TJA in 2019. After 3 and 12 months of follow up, they did
not find any difference between infection rate between
patients received PI and non-PI irrigation, neither in
primary nor in revision arthroplasty [7, 15]. In contrast,
there are investigations which resulted in significant
decline in rate of infection with application of PI [16].
Just recently, Shohat et al. compared PI with sterile saline
in a cohort with 31,331 cases, and estimated an absolute
risk reduction of 0.73% when applied PI [17]. Another
study with similar methodology in 2022, resulted a nota-
ble drop in any infection when arthroplasty wounds were
irrigated with PI (P<0.005) [18]. Three active comparator
studies between PI and Chlorhexidine concluded in simi-
lar efficiency in infection prevention for these two agents
(P=0.53 and 0.46) [19-21]. However, a very recent ret-
rospective analysis revealed that greater wound concerns
with PI resulted in readmission to the emergency room.
[21]. After performing a randomized clinical trial on
457 patients with revision TJA, Calkins et al. concluded
that diluted PI lavage is a safe and beneficial approach
to lower the incidence of acute postoperative PJI, com-
pared with NS [8]. Another RCT with laboratory diagno-
sis of PJI 48 h after TJA, PI significantly reduced rate of
positive culture results in comparison with sterile water
(P<0.001) [22].
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Individual review study results

Recently, two systematic and meta-analysis reviews have
been published which came out with different conclu-
sions [9, 10]. Kobayashi et al. indicated that PJI rate with
dilute PI was notably lower than NS irrigation (P=0.004)
[9], while Kim et al. noted no difference between dilute
PI and non PI (including NS) irrigation (P=0.17) [10].
Current work includes all the studies from the 2 afore-
mentioned review articles. Two other reviews considered
betadine as an inexpensive and simple method, with PJI
[23] and SSI [24] prevention potentials. One systematic
review found no difference between PI lavage and non-PI
agents lavage for prevention of PJI in primary and revi-
sion joint replacements [11] (Table 3).

Safety of Pl versus non-Pl

Hart et al. found no significant disparity in the occur-
rence of reoperation due to infection at both 3 and 12
months for revision total hip arthroplasty (THA) and
revision total knee arthroplasty (TKA). Hernandez et al.
discovered no difference in the likelihood of septic reop-
erations between groups after using propensity score.
Calkins et al. reported that there was no significant dif-
ference in wound complications between groups. Lung et
al. revealed that patients who received chlorhexidine glu-
conate (CHG) lavage during total joint arthroplasty (TJA)
had a significantly lower rate of wound complication-
related emergency room readmissions at both 30 and 90
days.

Quantitative results

In general, analysing 11 retrospective cohorts and two
clinical trials comparing PI with control group, the odds
ratio for PI irrigation is 0.79 (CI 95%: 0.52—1.18), which is
not statistically significant (P=0.25) (Fig. 2). The results
reveal no difference between PI and non-PI irrigation.
The heterogeneity index (I?) within groups was 1> 71%
(P<0.001).

PI versus NS Analysing four retrospective cohorts and
two clinical trials, comparing PI with NS or SW, the odds
ratio for PI irrigation is 0.44 (CI 95%: 0.34—0.56), which
is statistically significant (P<0.001) (Fig. 3). The results
reveal notable superiority between PI and NS irrigation.
The heterogeneity index (I2) was 0% (P=0.63).

PI versus not-reported (NR) Analysing three retrospec-
tive cohort studies comparing PI with not determined
solutions, the odds ratio for PI irrigation is 1.08 (CI 95%:
0.67-1.76), which is not significant (P=0.73) (Fig. 4). The
results reveal no superiority between PI and other not-
determined agents’ irrigation. The heterogeneity index
(I%) was 54. 8% (P=0.05).

PI versus chlorhexidine Analysing three retrospective
cohort studies comparing PI with Chlorhexidine, the risk
ratio for Pl irrigation is 1.61 (CI 95%: 0.83—3.09) which is
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not statistically significant (P=0.15) (Fig. 5). The results
reveal no superiority between PI and Chlorhexidine irri-
gation. The heterogeneity index (I?) was 0% (P=0.93).
Primary arthroplasty subgroup Analysing 11 studies
investigating PI vs. other agents among primary arthro-
plasty patients, the odds ratio for PI irrigation is 0.69
(CI 95%: 0.47-1.03), which is not significant (P=0.072)
(Fig. 6). The heterogeneity index (I?) was 66% (P=0.001).
Revision arthroplasty subgroup Analysing 2 studies
investigating PI vs. other agents among revision arthro-
plasty patients, the odds ratio for PI irrigation is 1.2 (CI
95%: 0.51-2.8), which is not significant (P=0.67) (Fig. 7).
The heterogeneity index (I12) was 65% (P=0.06).

MI-
NORS
Score
20

NR

17

PJI diagnostic
guideline
International Con-
sensus by Parvizi
etal. 2014

CDC

MIS

Con-
trol
group
N

NR
CHG

Discussion

PI compound, made up of Polyvinylpyrrolidone and
iodine, is a bactericidal agent works by slowly releas-
ing free iodine, which is detrimental to bacteria [25].
When compared to other PJI preventive solutions, such
as Chlorhexidine or Vancomycin, Betadine demon-
strated greater bactericidal activity, killing all bacteria
assayed promptly in an in vitro setting [26]. After one
randomized clinical trial study, patients irrigated with
PI had significantly lower positive culture rate after 48 h
of arthroplasty [22]. However, there have been worries
about PI irrigation safety profile. Even at low concen-
tration, free iodine has been shown to be toxic to chon-
drocytes, osteoblasts, synovial cells, and bone tissues in
several experiments, particularly when used more than
1 min [27-29].

Building on the most recent systematic review con-
ducted by Kobayashi et al., our review has incorporated
three additional original studies published subsequent
to the Kobayashi study, along with a review of the previ-
ous reviews, to arrive at a comprehensive conclusion on
this topic. The main outcome from this systematic review
and meta-analysis reveals that diluted PI is superior to
NS, but similar to antiseptic agents, regarding prosthe-
sis infection prevention. Two prior meta-analyses by
Kobayashi and Kim, that appears to have controversial
outcomes, are consistent with our quantitative results.
There is also an ongoing RCT, comparing 3.5% PI, 0.05%
chlorhexidine, and sterile water, in terms of microbial
growth in TJA instrument. Considering the large number
of estimated participants (270 patients) and the random-
ized trial design, the outcomes from this study which will
probably be revealed in 2023 would be helpful (https://
clinicaltrials.gov/ct2/show/NCT04274517). A review
article with meta-analysis, concluded that CHG was
superior to PI in SSI prevention in general [30]. When
skin preparation with iodine and CHG studied, iodine
was superior in PJI prevention [31].

There are two recent large retrospective cohorts by
one research team, in which the control group solution

Intervention method

Irrigation

3 min
3 min

100 g/L) mixed with

standard 500-mL
17.5 mL of 10%

povidone-iodine (10%
povidone-iodine solu-

Pl concentration
Betadine irrigation
(6.5 mL of commercial
solution,

bottle of sterile saline
tion with 500 mL of
sterile normal saline

solution
Dilute PI

Fol-

low up
(months)
>

3

3

Sex (%
female)

61

Age
70.8+9.35
66.3+11.1

(case + control)
1207+1511
212447665
206+204

Surgery Sample size

Primary
Primary
TKA

Primary

TIA
Retrospec-
tive cohort  TJA

Study
design

RSC
RSC

etal. (2018)

Muwanis et

al. (2022)
13 Lungetal

(2022

Abbreviations: RCT: randomized clinical trial; RSC: retrospective cohort; Pl: povidone iodine; NS: normal saline; SW: sterile water; CHG: chlorhexidine; NR: not reported; MIS: Musculoskeletal Infection Society; ICG: International

Consensus Group; CDC: Centers for Disease Control

Table 1 (continued)
12 Fleischman

N Author
(year)

1
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N Author Infection site Infection Infec- Pvalue Other Results Conclusion

(year) rate (Pl)  tionrate
(control)
1 Nazal et 120 mL aliquot 0 (0%) 23(479%) <0.001 The most common species grown  Dilute Pl eliminates intraoperative
al.(2019) sample of basin were coagulase-negative Staphy-  contamination of splash basins in TJA
fluid was collected lococcus, Corynebacterium, and procedures
at incision (“prepro- Micrococcus
cedure”) and closure
(“postprocedure”)

2 Slullitel PJI 10 (04%) 22 (1%) 0.033 Infected (%) per Procedure: (hip: Suggest dilute betadine lavage as an
etal. p=0.93), (knee: p=0.52)/ Reopera-  effective option of reducing acute
(2019) tion for all infection: p=0.55/ Reop-  postoperative infection since the

eration for acute infection: p=0.76  decline in the acute infection rate
was clinically meaningful.

3 Hartet Hip PJI 12(5.2%) 32 (3.4%) 0.62 No significant difference in the rate  Following revision THA and TKA, PI
al. (2019)  Knee PJI 21(66%) 34 (3.8%) 0.07 of reoperation for infection at 3 wound lavage had no effect on the

months (p=0.58 for revision THA, number of infections that required
and p=0.06 for revision TKA) and reoperation.

at 12 months (p=0.78 for revision

THA, and p=0.06 for revision TKA)

4 Hernan- HipPJI 5(0.5%) 28(0.75%) 093 There was no difference in therisk At 3 months and 1 year after primary
dezetal. Knee Pl 15(0.86%) 18(0.51%)  0.52 of septic reoperations between the  THA and TKA, there was no substan-
(2019) groups after using the propensity tial reduction in the risk of infection

score requiring reoperation.

5  Calkins PJI 1 (0.4%) 8 (3.4%) 0.038 No difference in wound complica- A simple, safe, and effective approach
etal. tions between groups (1.3% vs. 0%, to lower the incidence of acute
(2019) P=0.248) postoperative PJI appears to be dilute

betadine lavage.

6  Shohat P 52 (0.60%) 295 (1.30%) <0.001 Absolute risk reduction=0.73% Pre- The findings suggest the use of povi-
etal. vent 1 PJI for every 137 TJA patients done-iodine irrigation to reduce PJl as
(2021) a safe and cost-effective method.

7  Brownet PJ 1(0.15%) 18(0.97%) 0.04 - A low-cost, high-effective method of
al. (2012) preventing acute postoperative infec-

tion after total joint replacement

8  Dries- PJI 14 (1.14%) 9(0.78%) 048 - While both chlorhexidine gluconate
man et and betadine are equally effective in
al. (2020) preventing PJI, betadine is a signifi-

cantly less expensive option if sterility
concerns are unfounded.

9  Frischet PJI 4 (1.6%) 3(0.8%) NR Nonsurgical site infections [THA: We couldn't tell the difference
al. (2017) (>0.05) P=0.244, TKA: P=0.125]; super- between chlorhexidine and dilute

ficial surgical site infection [THA: Betadine irrigation in terms of infec-
P=0.555,TKA: P=0.913]; and tion rates.

deep surgical site infection [THA:

P=0.302, TKA: P=0.534]

10 Matsen- Pl 4(040%) 7 (0.60%) - - -
ko et al.
(2016)

11 Muwanis PJI 17 (14%) 45 (3%) P< Significant reduction was seen in Betadine compared to NS irrigation
etal. 0.05 any infection (OR 0.45 [0.22; 0.89], P, provides an inexpensive and simple
(2022) OR: 0.05) and SSI (OR 0.30[0.13;0.70], p  method to lower any PJl and more

045 value 0.01) with the Betadine group specifically SSI'in THA and TKA
[0.22;

0.89]
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Table 2 (continued)

Page 8 of 12

N Author Infection site Infection Infec- P value Other Results Conclusion
(year) rate (Pl)  tionrate
(control)
12 Fleis- PJI 5(0.2%) 46 (0.6%) NR - -
chman
etal.
(2018)
13 Lunget P 5(1.2%) 3(0.7%) 0.39 The 30- and 90-day emergency There was no significant difference
al. (2022) room readmission rate for wound between groups in the rate of PJI

complications was statistically
significantly lower in all TJA patients
who underwent CHG lavage.

requiring a return to the OR among
all TJA.

Abbreviations: PJI: peri-prosthetic joint infection; OR: odds ratio; Pl: povidone iodine; THA: total hip arthroplasty; TKA: total knee arthroplasty; TJA: total joint

arthroplasty; NR: not reported

Table 3 Included review articles’ characteristics and results

N Author Study Re- Study question Sample size Odds 95%Cl P Conclusion
design viewed (P1+Non PI) ratio value
articles
(N)
1 Kobayashi SRand MA 8 Efficacy of diluted PI 10,390+22,623 NS NS NS Diluted Pl lavage is significantly
etal. (2021) lavage for preventing PJI con-  control: con-  better than saline solution lavage
in primary and revision trol:  0.16- trol:  for preventing PJI.
surgery 0.33 0.71 0.004
CHG CHG CHG
con-  control: con-
trol: 0.97- trol:
217 4.87 0.06
Over-  Overall:  Over-
all: 045- all:
083 1.51 0.54
2 Kimetal SRand MA 7 Does the performance 8,861+22,352 0.67 0.38- 0.17 No differences in the overall post-
(2020) of Pl lavage before 1.19 operative infection rates between
wound closure in TJA the Pl and non-Pl lavage groups
reduce the postopera- before wound closure in TJA
tive infection rate?
3 Zlotnickiet Review 4 The role of irrigants for Although a role for further cocktails
al. (2021) prevention of Pls may have utility, dilute betadine
solution remains a possible option
4 Chunda- Review 15 Determine the efficacy Povidone-iodine irrigation is a
mala et al. and risks of using povi- simple and inexpensive solution
(2007) done-iodine irrigation with the potential to prevent surgi-
to prevent surgical site cal site infection
infection
6 Cacciolaet SR 7 Current literature on the Some studies found that using DPI
al. (2020) efficacy of dilute beta- reduces the risk of infective conse-

dine in reducing PJI

quences, whereas others found no
changes when DPI was utilized.

More research is needed to deter-
mine the efficacy of DPI irrigation.

Abbreviations: SR: systematic review; MA: meta-analysis; Pl: povidone iodine; NS: normal saline; CHG: chlorhexidine

agents were not defined [7, 15]. Hart and Hernandez
evaluated more than 10,000 individuals retrospectively
with primary and revision TJA, and concluded a non-
significant higher infection rate with 0.25% PI, compared
with non-PI agents. These studies results are similar to
the CHG control subgroup; as such, we assume they have
applied an active antiseptic as the control. The PI concen-
tration in these cohorts were lower than most of other

researches using 0.35% PI, that may be hypothesis for the
controversy. Of course the type of control comparators
is also important in more interpretations. The clinical
trial study with the highest score in quality assessment,
showed that PI is an effective approach to lessen acute
PJI risk [8]. Consistent with most of other studies, one
another cohort in 2022, compared dilute betadine with
NS on this issue, and reached to a lower rate of any
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Fig. 2 Forest plot of the postoperative infection rate between the povidone-iodine (Pl) and other agents in total joint arthroplasties

Study name ics for each study

Odds ratio and 95% CI

Odds Lower Upper

ratio  limit limit Z-Value p-Value
Slullittel 0452 0214 0957 -2.075 0.038 —a—
Shohat 0458 0341 0616 -5170  0.000 [ ]
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Fig. 3 Forest plot of the postoperative infection rate between the povi-
done-iodine (PI) and normal saline (NS) /sterile water (SW) groups in total
joint arthroplasties

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper

ratio  limit limit Z-Value p-Value
Hernandez-Hip 0728 0.280 1.890 -0.652 0.514
Hernandez-Knee 1.672  0.841 3.326 1.465 0.143
Matsenko 0632 0.184 2165 -0.731 0.465
Fleischman 0391 0.155 0985 -1.992 0.046
Hart-Hip 1565 0793 3.088 1.292 0.196
Hart-Knee 1772 1.013  3.102 2.004 0.045
1.087 0671 1.761 0.337 0.736
001 01 1 10 100
Favours A Favours B

Meta Analysis

Fig. 4 Forest plot of the postoperative infection rate between the povi-
done-iodine (Pl) and not reported (NR) groups in total joint arthroplasties

infection type with betadine lavage, more notably in SSI
rate [18]. CHG has been shown to reduce PJI rate more
efficiently than diluted PI, albeit not significant. As such,
diluted PI could be a feasible, less expensive alternative
agent for CHG.

The heterogeneity among studies with not reported
control agent, shows that the results of the Hart and

Study name ics for each study Odds ratio and 95% CI
Odds Lower Upper
ratio  limit limit Z-Value p-Value
Driesman 1475 0636 3420 0905  0.365
Frisch 2051 0455 9241 0935  0.350
Lung 1667 0393 7.067 0693 0488
1610 0836 3.098 1425 0.154

0.01 0.1 1 10 100

Favours A Favours B

Meta Analysis

Fig. 5 Forest plot of the postoperative infection rate between the po-
vidone-iodine (PI) and Chlorhexidine (CHG) lavage groups in total joint
arthroplasties

Hernandez investigations are more in line with the CHG
comparator subgroup, whereas those of the Matsenko
and Fleischman studies are more in line with the NS
comparator subgroup. Having stated that, we surmise
that Hart and Hernandez used an antiseptic control com-
parator, whereas Matsenko and Fleischman used an inac-
tive comparator (NS, SW, etc.).

Limitations: Due to the low incidence of PJI, almost all
of the studies were retrospective, using different control
agents and intervention approaches, resulting in het-
erogeneity that affected the meta-analysis results. We
conducted subgroup analyses and were able to reach a
homogeneous group in some cases. However, to arrive at
a more robust conclusion, further well-designed prospec-
tive studies are necessary.
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Study name
ratio
Slullittel 0.452
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Shohat 0.458
Brown 0.149
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limit

0.214
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9.241
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7.067
1.033

Z-Value p-Value

-2.075
-0.652
1.465
-5.170
-1.851
0.905
0.935
-0.731
-2.662
-1.992
0.693
-1.799
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0.465
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Fig. 6 Forest plot of the postoperative infection rate between the povidone-iodine (Pl) and other agents in primary total joint arthroplasties

Study name Statistics for each study
Odds Lower Upper
ratio  limit limit
Calkins 0.127 0.016 1.026  -1.936
Hart-Hip 1565 0.793 3.088 1.292
Hart-Kee 1772 1.013  3.102 2.004
1.200 0512 2.809 0.419

Z-Value p-Value

0.053
0.196
0.045
0.675
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Fig. 7 Forest plot of the postoperative infection rate between the povidone-iodine (PI) and other agents in revision total joint arthroplasties



Ebrahimzadeh et al. BMC Musculoskeletal Disorders (2023) 24:416

Conclusion

Application of diluted PI solution for pre closure wound
irrigation reduces infection rate, compared with NS
lavage. In this regard, PI is probably not superior to other
antiseptic agents.
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