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Abstract  

Background: Povidone-iodine (PVI) is an effective disinfection solution for surgical wounds. However, there is some reports of its 

adverse effects on wound healing and bone reunion. Here, we evaluate the efficacy and safety of PVI irrigation in the prevention 

of surgical site infection in spinal surgery. 

Methodology: From February 2011 to June 2019, 936 candidates of spinal fusion surgery were randomized to receive PVI 3% (n = 

468) or normal saline (NS) irrigation (n = 468) using convenient sampling. Before bone grafting, the surgical wounds were irrigated 

with NS 0.9% or PVI 3% followed by NS for a maximum of two min. The rate of postoperative surgical site infection, wound dehis-

cence, vertebral fusion, pain intensity, and function score were evaluated. The pain was scored using the visual analogue scale 

(VAS).  

Results: The wound infection rate was significantly less in the PVI group compared with the NS group [5 (1.1%) vs. 21(4.48%), p = 

0.032]. There was no significant difference in the rate of vertebral union or wound dehiscence between the two groups. The pain 

VAS and function scores were both improved after surgery while this improvement was comparable between the study groups.  

 Conclusion: Lavage of surgical wounds with povidone-iodine 3% prevents surgical site infection in spinal surgeries without influ-

encing wound healing, bone union or the clinical outcome. 
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1. Introduction 

Prevention of surgical site infection (SSI) following 

spinal operations requires a multifaceted approach, in-

cluding preoperative parenteral antibiotic use and in-

traoperative wound irrigation with or without disin-

fectants, which help to remove body fluids, cellular de-

bris, and microbes.1-3 Choice of an appropriate solution 

has always been a debatable issue. Normal saline, an-

tibiotic or povidone-iodine (PVI) solutions are the 

most commonly used solutions for wound irrigation.4  

The recent practice guidelines by the Centers for Dis-

ease Control & Prevention (CDC) of the Department 

of Health and Human Services, USA, the National In-

stitute for Health and Care Excellence (NICE), and the 

World Health Organization (WHO) have recom-

mended the use of aqueous PVI for skin preparation 

before surgical incision as well as the incisional wound 

irrigation before closure in orthopedic spine surgery to 

prevent SSI.1-3 Intraoperative use of dilute PVI for 

clean and clean-contaminated wounds irrigation has 
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been suggested by the second International Consensus 

Meeting on Musculoskeletal Infection, too.5 However, 

there have been some reports of PVI associated poten-

tial adverse effects that seem to depend on its concen-

tration and duration of exposure. Systemic iodine tox-

icity has been found following PVI irrigation in histor-

ical case studies.6,7 Furthermore, in vitro studies show 

the negative effects of PVI on tissue regeneration, em-

bryonic chick osteoblasts, and cultured chondrocytes.8-

10 Experimental exposure of rat spinal cord to 0.1% 

PVI after laminectomy-durotomy caused 

neurotoxicity.11 Therefore, an optimal balance needs to 

be established between PVI bactericidal effects and cy-

totoxicity. There is limited data on the safety dose 

spectrum of PVI for spinal surgeries.12-14 On the other 

hand, normal saline has the lowest toxicity, but it only 

dilutes and does not cleanse the contaminants.13  

We conducted the current randomized clinical trial 

aimed to evaluate the effect of wound irrigation with 

PVI and normal saline on infection rate, wound heal-

ing, fusion status and clinical outcomes of spinal sur-

gery. 

2. Methodology 

It was a randomized, blinded trial in which the eligible 

patients were randomized to two groups; either to re-

ceive wound irrigation by 0.9% normal saline (NS) or 

PVI 3.5% solution.  

The study was approved by institutional ethical com-

mittee. The inclusion criteria were candidates under-

going instrumented thoracic/lumbar spinal fusion sur-

gery due to scoliosis or other degenerative diseases re-

porting to Bouali Hospital, Tehran, Iran, between 

February 2011 and June 2019. A total of 936 

consecutive patients were included. The exclusion 

criteria were a history of PVI allergy, clinical signs of 

infection before surgery, dura laceration, implant 

removal surgery, or prior spinal surgery. Any risk 

factors for infection such as diabetes mellitus, 

rheumatoid arthritis, cancer, and daily use of steroids 

or immunosuppressants were recorded.  

Informed consent was obtained from each patient. The 

study was performed according to the Declaration of 

Helsinki and the Medical Research Involving Human 

Subjects.15  

All the participants received the routine peri-operative 

care for infection control. Inj. cefuroxime (3000 mg 

IV) was routinely administered an hour before the op-

eration as a preoperative prophylactic, and additional 

doses of inj. cefuroxime were repeated every 12 h for 

48 h postoperatively. The surgical site was disinfected 

and prepped with sterile drapes then covered with dis-

posable drapes. A standard midline incision and an 

open approach were used. All the surgeries, except the 

ventral cervical instrumentation, were performed by a 

posterior central surgical access through a 37-61 cm 

incision. All the surgeries were performed under the 

same standard operative environment and conditions, 

with the same surgical technique by the same surgical 

team. 

Before bone grafting, the surgical wounds in the NS 

group were filled and soaked with 0.9% NS, suction 

was performed; the irrigation being repeated three 

times. In the PVI group, surgical wounds were irri-

gated with PVI 3% to fill and soak the wound for two 

minutes followed by NS irrigation. Bone grafting was 

then performed with no more irrigation. The wound 

was closed in layers and suction drain was applied to 

be removed 48-72 h later, if the output was less than 

50 ml/d.  

The SSI was diagnosed in accordance with the CDC 

criteria.1 Infection was suspected with fever and unu-

sual surgical site pain. Consequently, WBC count, 

ESR, C-reactive protein, and microbiological cultures 

from the surgical wounds were requested. Confirmed 

superficial SSI was treated with antibiotics. Patients 

with deep SSI were re-operated for extensive debride-

ment and irrigation, followed by antimicrobial treat-

ments. All patients were followed up for at least 12 

months regarding the rate of SSI infection, wound de-

hiscence, spinal bone fusion, and pain and function 

scores. The pain was evaluated by the visual analogue 

scale (VAS), which is a continuous scale comprised of 

a 10 cm horizontal line.16 The patients were asked to 

mark the VAS line at the point that represented their 

pain intensity in the last 2 weeks. The score was deter-

mined by measuring the distance (in mm) between zero 

and the patient's mark. The interbody vertebral fusion 

was assessed by anteroposterior, lateral, and flex-

ion/extension radiographs of the spine.  

Investigators, who were blinded to the randomization 

method and assigned treatments, collected and ana-

lyzed the data. The laboratory staff was also kept una-

ware of the treatment assignment. Statistical analysis: 

Statistical analysis was done using SPSS 24 (SPSS 
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Inc., IL, USA). P < 0.05 was considered statistically 

significant. 

3. Results 

All the 936 enrolled patients randomized to receive ei-

ther PVI or NS wound irrigation completed the study. 

In both groups, about 55% (256 in the PVI group and 

261 in the NS group) patients were male. The mean age 

was 68.1 (range 31-82) y and 67.9 (range 27-90) y in 

the PVI and NS groups respectively. The PVI group 

included 316 cases / 982 fusion levels; and the NS 

group included 301 cases / 831 fusion levels. The de-

mographic and operative data are summarized in Table 

1. 

There were 3 (0.64%) superficial and 2 (0.42%) deep 

wound infections in the PVI group (p = 0.032). While 

12 (2.6%) cases of superficial and 9 (1.9%) The wound 

infection rate was significantly less in the PVI group 

compared to NS group, e.g., 1.1% vs. 4.48% cases of 

deep infection were found in the NS group. Interest-

ingly, the fusion rate between the groups was 94.4% 

vs. 91.6% in the PVI and NS groups respectively (p = 

0.051) the difference being not significant. The pain 

VAS score was significantly reduced in all the partici-

pants while the difference was comparable between the 

study groups. Wound dehiscence was noted in 3 

(0.64%) of patients in the PVI group and in 12 (2.56%) 

of patients in the NS group (p>0.05). There was also 

no significant difference in function score between the 

groups (Table 2). 

Table 1: Patients’ characteristics and operational data 

Variables PVI (n = 468) NS (n = 468) p value 

Age (y)*  

(range) 

68.1 ± 9.3  

(31-82) 

67.9 ± 8.8  

(27-90) 
0.004 

Sex (male); n(%) 256 (54.7) 261(55.7) 0.56 

Comorbidity factors**; n(%) 302 (64.5) 288 (61.5) 0.64 

Instrumentation (n)    

• Cervical 34 41  

• Thoracic 15 8  

• Total (Patients / levels fused) 316/982 301/831 0.003 

Without Instrumentation (n)    

• Spinal laminectomy/spinal 
decompression 

68 45  

• Lumbar and cervical disc her-
niation 

77 129 0.053 

Operation time (min)* 191.5 ± 35.7 188.8 ± 38.4 0.431 

Intraoperative bleeding (ml)* 412 ± 189 397 ± 197 0.168 

*Mean ± SD; **Diabetes mellitus, rheumatoid arthritis, cancer, immunocompromised state
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Table 2: Post-operative outcome measures 

Outcome PVI (n = 468) NS (n = 468) p value 

Infection rate [n (%)] 5(1.1) 21 (4.48) 

0.032 • Superficial infection  3 (0.64) 12 (2.6) 

• Deep infection  2(0.42) 9(1.9) 

Fusion rate [n (%)] 442 (94.4) 429 (91.6) 0.051 

Wound dehiscence [n (%)] 3 (0.64) 12 (2.56) 0.27 

VAS pain (mean ± SD) 1 ± 0.6 2 ± 0.4) 0.85 

Function score (mean ± SD) 7.65 ± 3.9 7.1 ± 4.1 0.12 

 

4. Discussion 

Our findings show that the infection rate was signifi-

cantly reduced with PVI 3% wound irrigation for 2 min 

prior to bone grafting compared with NS only 

irrigation. While vertebral fusion rate, wound 

dehiscence, pain severity and function scores were 

comparable between the study groups.  

The 3 min soak with PVI 0.35% following by an 

additional 2 L of NS is recommended to be used before 

bone grafting and spinal instrumentation in orthopedic 

spine surgeries.1-3 PVI is a chemical complex of 

polyvinylpyrrolidone and elemental iodine that is 

gradually released and is toxic to microorganisms. It 

has a broad-spectrum antiseptic effect against 

pathogens such as Staphylococcus epidermidis, 

Pseudomonas aeruginosa, Haemophilus influenzae, 

Burkholderia cepacia, Enterococcus faecium.1 

Escherichia coli, methicillin-resistant Staphylococcus 

aureus (MRSA) and other antibiotic-resistant 

strains.5,17,18  

Schmidt et al. recently suggested the use of PVI 10% 

for 1 min or 3.5% for 10 min for S epidermidis 

eradication and biofilm penetration.19 Experimental 

studies have shown the neurotoxic effect of PVI 0.1% 

in rats due to hypoxic myelin/axonal degeneration.11 

Accordingly, PVI has been avoided in wound 

irrigation over any neural structures. It seems that the 

cytotoxic effect of PVI depends on its concentration 

and duration of exposure. Recent clinical studies have 

shown that wound irrigation with PVI significantly 

reduces the infection rate in spinal surgeries without 

causing any serious side effects.12,13,20,21  

While there is no consensus on the safe dose and 

irrigation time with PVI. J Strohecker et al. found that 

intra-lumbar disc surgery lavage of diluted PVI 

decreases the infection rate by 1.6%; however, the 

concentration of PVI was not provided.20 Another 

study showed a significantly lower infection rate with 

PVI 0.35% irrigation (0%) compared with NS (4.8%) 

in spine surgeries, while wound healing and bone 

union were negatively affected. The pain and function 

scores were also improved.12 Later, WF Sindelar et al. 

revealed that a 6.15% PVI-H2O2 mixture versus no 

lavage in spine surgeries significantly reduced the 

infection rate from 1.5% to 0%.21 A recent study used 

a similar concentration of PVI (3.35%) found that in 

comparison to NS irrigation it is effective in reducing 

SSI from 4.4% to 0% in spinal surgeries without 

impairing the vertebral fusion rate, wound healing, or 

function score. Moreover, they did not find any linear 

correlation between PVI soaking time and the fusion 

rate.13  

We found almost similar results with higher doses of 

PVI; however, the infection rate did not decrease to 

zero in the current experiment. In addition to wound 

irrigation, several patients, wounds, and environmental 

strategies are needed to prevent intra-operative wound 

contamination,5 which explains the dissimilarity of in-

fection rates.  Recently, 90 sec of 1% PVP-I pooling 

every 1.5 h followed by saline irrigation has been sug-

gested to be safe for the prevention of postoperative 

deep SSI after spinal surgery.14  

5. Conclusion 

The results of our study show that intra-operative irri-

gation with a 3% PVI solution significantly reduces the 
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post-surgery infection rate with no effect on the fusion 

rate, wound healing, pain intensity, or function com-

pared to the saline only irrigation.  
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The pain is too much to bear 
But 
How come there is no tear 

With wounded heart and bleeding hands 
With teary eyes… 
I treat u my dear 

The breath, delivered to your torn lungs,  
U couldn’t respond to..!! 
The damage,  
That was already done..!!  

I heard the fluttering wings around 
Angel of death just crossed my way. 
I could not see him 
Yet I can feel the smell of death around me 

Dear departed soul 
I watched.... 
Watched u rising above the bed 
Vanishing in the clouds.  
Clouds of my blurry sight..!!  

I can’t take u back 
I can’t feel ur heart 
U r gone… 

Just like that‼ 

My heart goes out to you, 
Every departed soul..!!  

U saw the last face… 
That was mine…. 

Ur loved ones would be waiting…. 
Waiting hard…. 
Hard enough to break their hearts..!!  

May you now rest in peace! 
The peace that was not there in this chaotic world..!  
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