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Abstract

Background: Surgical site infections (SSls) remain a significant cause of postoperative morbidity following
spinal surgery. The use of antiseptic agents such as povidone-iodine during surgery has been proposed to
reduce infection risk. This study aimed to evaluate the efficacy of per-operative application of diluted (0.5%)
povidone-iodine solution in preventing early postoperative SSIs among patients undergoing prolapsed lumbar
intervertebral disc (PLID) surgery.

Methods: This quasi-experimental study was conducted in the Department of Neurosurgery, Bangladesh
Medical University, Dhaka, Bangladesh, from August 2023 to February 2025. A total of 46 patients diagnosed
with prolapsed lumbar intervertebral disc (PLID) who underwent fenestration and discectomy and met the
predefined selection criteria were included in this study. The participants were divided into two equal groups:
Group A (intervention, n = 23), who received per-operative application of 0.5% povidone-iodine solution, and
Group B (control, n = 23), who underwent surgery without the use of per-operative povidone-iodine

Results: In this study, the mean age was comparable between the two groups (p > 0.05), with the majority of
participants aged 39-58 years. Males were more prevalent, comprising 78.3% of Group A and 69.6% of Group
B. Postoperative total leukocyte counts showed no significant differences between the groups. ESR levels
remained largely below 75 mm/h, with a significant difference observed on the 30th postoperative day (p =
0.03). CRP levels normalized faster in Group A compared to Group B, also showing a significant difference on
the 30th day (p = 0.03). The incidence of surgical site infection (SSI) was 0.0% in Group A and 17.4% in Group
B (p = 0.03), demonstrating the effectiveness of povidone-iodine in reducing postoperative infections.
Microbiological analysis identified Staphylococcus aureus in one of the infected cases (50%), confirming its
role as a common pathogen in postoperative spinal infections.

Conclusion: The per-operative application of diluted (0.5%) povidone-iodine solution effectively reduced early
postoperative surgical site infections following single-level fenestration and discectomy for prolapsed lumbar
intervertebral disc. Its efficacy, simplicity, and cost-effectiveness make it a valuable preventive measure in
spinal surgery, highlighting its potential role as a practical strategy to minimize postoperative infections.
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1. INTRODUCTION

Spinal surgeries are among the most frequently
performed procedures in neurosurgical practice,
with prolapsed lumbar intervertebral disc (PLID)
surgery constituting a major portion of these
operations. [1] Surgical site infections (SSls)
remain one of the most common postoperative
complications following spinal surgery. SSls
after PLID surgery can have serious
consequences, including prolonged hospital stay,
delayed recovery, increased pain, and
complications such as discitis, functional loss, or
motor deficits. These infections not only impose
significant physical and psychological distress on
patients but also contribute to increased
healthcare costs and strain on family and
community resources. [2,3]

In efforts to address this critical issue, several
institutions worldwide have investigated the
causes and preventive strategies for SSls. The
U.S. Centers for Disease Control and Prevention
(CDC), through its National Nosocomial
Infections Surveillance (NNIS) system, has
developed  standardized  definitions and
classifications for SSls, providing evidence-
based recommendations for their prevention.
According to the CDC, SSls are defined as
infections occurring within 30 days of surgery (or
up to one year if an implant is used) and affecting
either the incision or deep tissues at the surgical
site. [4] SSlIs are broadly categorized into
incisional and organ/space types. Incisional SSls
are further divided into superficial and deep
forms based on the depth of tissue involvement,
while organ/space SSls affect areas beyond the
incised body wall layers that were opened or
manipulated during surgery. [5] Among
causative organisms, Staphylococcus aureus and
Staphylococcus epidermidis are the most
frequently implicated, typically introduced into
the wound during surgery. [6] S. aureus accounts
for approximately 32% of all SSls, with 88% of
these classified as deep incisional or organ/space
infections. [7] SSlIs following PLID surgery are
particularly challenging, often necessitating
prolonged antibiotic therapy, repeated wound
management, or surgical debridement, leading to
increased morbidity and healthcare burden. [2]
The most commonly performed spinal procedure
is fenestration and discectomy, which relieves
compression from lumbar disc herniation. The
reported incidence of SSlIs following spinal
surgery ranges from 1% to 14%, while
postoperative discitis after PLID surgery occurs
in 4% to 10% of cases. [1,8] Therefore, it is
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imperative for surgeons to employ effective
preventive measures to minimize postoperative
wound infections.

According to Luna et al. (2017), perioperative
antibiotic therapy is widely used to prevent SSls
in spinal surgery. [9] In addition, several
perioperative adjuncts have been adopted to
further reduce infection rates, including silver-
impregnated dressings, closed wound vacuum
drainage, intraoperative wound irrigation with
povidone-iodine (PVP-1), hydrogen peroxide or
saline, and the use of ultraclean air systems in the
operating room. [10,11] The World Health
Organization (WHO), CDC, and Infectious
Diseases Society of America (IDSA) recommend
irrigating the surgical wound with an agueous
PVP-I solution before closure to prevent SSls. [12]
Povidone-iodine (PVP-1) is a widely used
antiseptic for skin, mucous membranes, and
wounds. It is a complex of polyvinylpyrrolidone
and triiodide ions, where iodine forms a
reversible complex with the carrier polymer
povidone, which itself has no microbicidal effect.
[14,15] In aqueous solution, free iodine is
gradually released from this complex,
establishing an equilibrium that provides
sustained antimicrobial action. [15] However,
PVP-1 can exhibit cytotoxic effects on
fibroblasts, osteoblasts, and chondrocytes, with
toxicity being concentration- and time-
dependent. [13] Therefore, a diluted solution
(0.5%) was chosen in this study, prepared from
commercially available 10% PVP-I mixed with
normal saline, to maintain safety while ensuring
efficacy.

Several studies have demonstrated that diluted
PVP-I is both safe and effective for intraoperative
wound irrigation in spinal surgery, showing
strong bactericidal activity compared to other
irrigants such as antibiotics, chlorhexidine, or
soap. [9,14,15] Interestingly, lower
concentrations of PVP-l1 (0.5-4%) result in a
paradoxical increase in free iodine release,
thereby enhancing antimicrobial activity. [16]
Although the use of diluted PVP-1 for wound
irrigation is supported internationally, there is
currently no established national guideline for its
use in spinal surgery in our country. Therefore,
the present study aimed to evaluate the efficacy
of 0.5% povidone-iodine solution as a per
operative wound irrigant in PLID surgery.

2. METHODOLOGY & MATERIALS

This quasi-experimental study was conducted in
the Department of Neurosurgery, Bangladesh
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Medical University, Dhaka, Bangladesh, over a
period of eighteen months, from August 2023 to
February 2025. A total of 46 patients diagnosed
with prolapsed lumbar intervertebral disc (PLID)
who underwent fenestration and discectomy and
met the predefined selection criteria were
included in this study.he participants were
divided into two equal groups: Group A
(intervention, n = 23), who received per-
operative application of 0.5% povidone-iodine
solution, and Group B (control, n = 23), who
underwent surgery without the use of per-
operative povidone-iodine.

These were the following criteria for eligibility as
study participants:

2.1. Inclusion Criteria

Patients meeting the following criteria were
included in the study:

e Patients aged above 18 years.

e Patients who underwent single-level
fenestration and discectomy for prolapsed
lumbar intervertebral disc (PLID) during the
study period.

e Patients who gave informed written consent.

2.2.Exclusion Criteria

o Patients with recurrent PLID requiring repeat
surgery.

o Patients with a known hypersensitivity to
povidone-iodine.

o Patients presenting with features of systemic
infection.

e Cases with intradural spinal space-occupying
lesions.

e Patients with chronic illnesses or who were
immunocompromised.

e Patients diagnosed with
diabetes mellitus.

e Patients who sustained iatrogenic thecal sac
or nerve root injury during surgery.

uncontrolled

2.3. Data Collection Procedure

Data were collected using a structured data
collection sheet. Voluntary written informed

member after a full explanation of the study
objectives, procedures, and purpose.

A purposive sampling technique was used.
Patients who fulfilled the selection criteria were
divided into two groups:

e Group A (Intervention group): Received
intraoperative wound irrigation with 0.5%
povidone-iodine solution.

e Group B (Control group): Did not receive
povidone-iodine irrigation; standard surgical
protocol was followed.

Both groups of patients underwent fenestration
and discectomy according to the standard
surgical protocol, with strict adherence by the
operating surgeon. Postoperative care was
provided uniformly for all patients as per
standard departmental practice. Follow-up
evaluations were carried out on the 1st, 4th, and
7th postoperative days in the Department of
Neurosurgery, and subsequently up to the 30th
postoperative day in either the inpatient or
outpatient department. During each follow-up,
patients were examined for clinical signs and
symptoms of surgical site infection, and
laboratory investigations including total white
blood cell count (TC-WBC), erythrocyte
sedimentation rate (ESR), C-reactive protein
(CRP), and pus culture (if indicated) were
performed. Magnetic resonance imaging (MRI)
of the lumbosacral spine with contrast was
advised in suspected cases of surgical site infection.

2.4. Statistical Analysis

All data were recorded systematically in a pre-
formatted data collection form. Quantitative data
were expressed as mean and standard deviation,
and qualitative data were expressed as frequency
distribution and percentage. The data were
analyzed using the Independent t-test and chi-
square test. A P-value <0.05 was considered
significant. Statistical analysis was performed by
using SPSS 23 (Statistical Package for Social
Sciences) for Windows version 10. This study
was ethically approved by the Institutional

consent was obtained from each patient and/or Review Board of Bangladesh Medical

their legal guardian or responsible family University.

3. RESULTS

Table 1. Distribution of the study patients according to age groups (n=46)

Age group (years) Group A (n=23) Group B (n=23) P-value
19-38 9 (39.1%) 7 (30.4%) 0.66
39-58 11 (47.8%) 14 (60.9%)
59-78 3 (13.0%) 2 (7.8%)
Mean+SD 43.0+£12.25 43.48+10.23 0.88"

Gender
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Male 18 (78.3%)

16 (69.6%) 050"

Female 5 (21.7%)

7 (30.4%)

P-value obtained by *Chi-square test and **Independent Samples t-test. P<0.05 is considered as a
level of significance

Intervention group: With  per-operative
application of 0.5 povidone iodine solution.

Control  group:  Without  per-operative
application of 0.5 povidone iodine solution.

Table 1 shows the age and gender distribution of
participants in Group A (intervention) and Group
B (control). Participants aged 19-38 years
comprised 39.1% of Group A and 30.4% of

Group B; those aged 39-58 years were 47.8%
and 60.9%, and 59-78 years were 13.0% and
7.8%, respectively. The mean ages were 43.0 +
12.25 years (Group A) and 43.48 + 10.23 years
(Group B), with no significant difference. Males
accounted for 78.3% (n=18) in Group A and
69.6% (n=16) in Group B, and females for 21.7%
(n=5) and 30.4% (n=7), respectively (p=0.50),
showing no significant gender difference.

Table 2. Distribution of the study patients according to PLID level in two groups (n=46)

PLID Group A (n=23) Group B (n=23) P-value
L 3/4 1 (4.3%) 0 (0.0%) 0.517
L 4/5 16 (69.6%) 15(65.2%)

L 5/S1 6 (26.1%) 8 (34.8%)

P-value obtained by chi-square test

Table 2 presents the distribution of prolapsed
lumbar intervertebral disc (PLID) levels in Group
A and Group B (n=23 each). In Group A, 4.3%
had L3/L4, 69.6% L4/L5, and 26.1% L5/S1
prolapse; in Group B, 0.0% had L3/L4, 65.2%

L4/L5, and 34.8% L5/S1. No cases occurred at
L1/L2 or L2/L3 in either group. There was no
significant difference between groups (p =
0.517).

Table 3. Comparison of TC-WBC between two groups (n=46)

Total count Group A (n=23) Group B (n=23) P-value
1% POD
>11000 /mm?® 5 (21.7%) 2 (8.7%) 0.21
<11000 /mm?® 18 (78.3%) 21 (91.3%)
4" POD
>11000 /mm?® 2 (8.7%) 2 (8.7%) 0.10
<11000 /mm?® 21 (91.3%) 21 (91.3%)
7" POD
>11000 /mm® 1 (4.3%) 2 (8.7%) 0.55
<11000 /mm?® 22 (95.7%) 21 (91.3%)
30" POD
>11000 /mm?® 0 (0.0%) 2 (8.7%) 0.14
<11000 /mm? 23 (100.0%) 21 (91.3%)

P-value obtained by chi-square test

Table 3 compares total leukocyte count (TLC)
between Group A and Group B across
postoperative days (PODs). On POD 1, elevated
TLC (>11,000/mm3) was seen in 21.7% of Group
A and 8.7% of Group B (p = 0.21). By POD 4,
8.7% in both groups had elevated counts (p =

0.10). On POD 7, elevations were 4.3% in Group
A and 8.7% in Group B (p = 0.55). By POD 30,
all patients in Group A and 8.7% in Group B had
elevated counts, with no significant difference (p
=0.14).

Table 4. Comparison of ESR between two groups (n=46)

ESR Group A (n=23) Group B (n=23) P-value

1 POD
More than 75 mm/hour 0 (0.0%) 0 (0.0%) -
Less than 75 mm/hour 23 (100%) 23 (100%)

4" POD
More than 75 mm/hour 0 (0.0%) 0 (0.0%) -
Less than 75 mm/hour 23 (100%) 23 (100%)

7" POD
More than 75 mm/hour 0 (0.0%) 2 (8.7%) 0.14
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Less than 75 mm/hour 23 (100%) 22 (91.3%)

30" POD
More than 75 mm/hour 0 (0.0%) 4 (17.4%) 0.03
Less than 75 mm/hour 23 (100.0%) 19 (82.6%)

P-value obtained by chi-square test

Table 4 compares erythrocyte sedimentation rate
(ESR) between Group A and Group B across
postoperative days. On PODs 1 and 4, all patients
in both groups had ESR <75 mm/hour. By POD
7, 8.7% of Group B showed elevated ESR, with

no significant difference (p = 0.14). On POD 30,
17.4% of Group B had elevated ESR, while all
Group A patients remained below the threshold,
showing a significant difference (p = 0.03).

Table 5. Comparison of CRP between two groups (n=46)

CRP Group A(n=23) Group B (n=23) P-value

18POD
High (>5 mg/L) 23 (100.0%) 23 (100.0%) -
Low (<5 mg/L) 0 (0.0%) 0 (0.0%)

4% POD
High (>5 mg/L) 3 (13.0%) 4 (17.4%) 0.68
Low (<5 mg/L) 20 (87.0%) 19 (82.6%)

7" POD
High (>5 mg/L) 0 (0.0%) 4 (17.4%) 0.03
Low (<5 mg/L) 23 (100%) 19 (82.6%)

30" POD
High (>5mg/L) 0 (0.0%) 4 (17.4%) 0.03
Low (<bmg/L) 23 (100.0%) 19 (82.6%)

P-value obtained by chi-square test
Table 5 compares the C-reactive protein (CRP)

(17.4%)

in Group B, with no statistically

levels between Group A (intervention) and
Group B (control) across different postoperative
days (PODs). On the 1st POD, all patients in both
groups exhibited elevated CRP levels (>5 mg/L).
By the 4th POD, elevated CRP levels persisted in
3 patients (13.0%) in Group A and 4 patients

significant difference (p = 0.68). However, by the
7th and 30th PODs, CRP levels had normalized
in all patients of Group A, while 4 patients
(17.4%) in Group B continued to show elevated
levels, indicating a statistically significant
difference (p = 0.03).

Table 6. Comparison of signs of the SSIs between two groups (n=46)

Signs Group A (n=23) Group B (n=23) P-value
Localized pain
Yes 0 (0.0%) 4 (17.4%) 0.03
No 23(100.0%) 19(82.6%)
Localized swelling
Yes 0 (0.0%) 2 (8.7%) 0.14
No 23(100.0%) 21(91.3%)
Purulent discharge
Yes 0 (0.0%) 2 (8.7%) 0.14
No 23(100.0%) 21(91.3%)
Increase local temperature
Yes 0 (0.0%) 4 (17.4%) 0.03
No 23(100.0%) 19(82.6%)

P-value obtained by chi-square test

Table 6 compares the clinical signs observed
between Group A (intervention) and Group B
(control), highlighting their frequency and
statistical significance. Localized pain and
increased local temperature were significantly
more common in Group B, each occurring in 4

patients (17.4%), compared to none (0%) in
Group A (p = 0.03). Localized swelling and
purulent discharge were also noted in 2 patients
(8.7%) of Group B but were absent in Group A;
however, these differences were not statistically
significant (p = 0.14).

Table 7. Comparison of Surgical Site Infection (SSI) in between Intervention and Control Groups (n=46)

SSI Group A (n=23) Group B(n=23) P-value
Yes 0(0.0%) 4(17.4%) 0.03
No 23(100.0%) 19(82.6%)
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P-value obtained by chi-square test

Table 7 illustrates the incidence of surgical site
infection (SSI) between the two study groups. In
Group A (intervention), no participants
developed SSI (0.0%), whereas in Group B
(control), 4 participants (17.4%) experienced
post-operative infection. Consequently, all
patients in Group A (100%) remained infection-
free compared to 82.6% in Group B. The
observed difference was statistically significant
(p = 0.03), indicating that the use of diluted

povidone-iodine was effective in reducing SSIs.
On imaging evaluation, MRI of the lumbosacral
spine with contrast revealed characteristic
findings of infection in the affected patients,
including hypointensity on T1-weighted images,
hyperintensity on T2-weighted images, and
contrast enhancement of the disc and adjacent
paraspinal soft tissue, consistent with discitis and
surgical site infection.

Table 8. Distribution of the patients by organism from culture and sensitivity of pus (n=2)

Name of organism Number of patients Percentage (%0)
Staphylococcus aureus 1 50%
None 1 50%
Total 2 100%
Table 8 presents data on the distribution of resistant  Staphylococcus aureus (MRSA),

organisms in two patients, showing the number
of cases and corresponding percentages.
Staphylococcus aureus was detected in one
patient (50%), while no organism was identified
in the other (50%). The total number of patients
is two, accounting for 100%.

4. DISCUSSION

This study included 46 patients who underwent
single-level prolapsed lumbar intervertebral disc
(PLID) surgery at the Department of
Neurosurgery, Bangladesh Medical University
(BMU). The participants were divided into two
equal groups: Group A (intervention, n = 23),
who received per-operative application of 0.5%
povidone-iodine solution, and Group B (control,
n = 23), who underwent surgery without the use
of per-operative povidone-iodine. The present
study evaluated the efficacy of per-operative
application of diluted (0.5%) povidone-iodine
solution in preventing early postoperative
surgical site infections (SSls) following single-
level prolapsed lumbar intervertebral disc (PLID)
surgery. Surgical site infections remain one of the
most concerning postoperative complications, as
they can significantly increase morbidity,
prolong hospital stays, and raise healthcare costs
by up to four to thirteen times for otherwise
simple lower back surgeries [14]. Advances in
pharmacology, sterile techniques, and the
prophylactic use of antibiotics have substantially
reduced SSI incidence [17]. Nonetheless,
adjunctive measures such as intraoperative
antiseptic irrigation are gaining importance in
spinal surgery [10]. Povidone-iodine, a broad-
spectrum antiseptic, has shown efficacy against
various pathogens, including methicillin-
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particularly at dilutions between 0.5-4% [14,18].
In this study, the mean age in Group A was 43.0
+ 12.25 years, while in Group B it was 43.48 +
10.23 years, with no significant difference (p >
0.05). The majority of patients were aged 39-58
years, consistent with findings by Machino et al.
(2022), who reported that PLID is more common
after the age of 40 and increases with aging due
to progressive dehydration and loss of elasticity
of the nucleus pulposus [19,20]. Male
predominance was observed in both groups
(78.3% in Group A and 69.6% in Group B),
similar to the study by Ansari et al. (2010), where
males accounted for 76% of cases [21]. This
trend likely reflects the greater involvement of
men in physically demanding occupations that
predispose them to spinal stress and injury. The
most commonly affected level was L4/L5,
followed by L5/S1, which aligns with the
observations of Ozgen et al. (2017) [22].
Statistical analysis revealed no significant
difference in the distribution of affected levels
between the groups (p = 0.517). Postoperative
leukocyte count analysis showed no significant
differences between the two groups at various
postoperative intervals. On the 1st POD, elevated
counts (>11,000/mm3) were noted in 21.7% of
Group A and 8.7% of Group B (p = 0.21), which
normalized in nearly all patients by the 30th
POD. Zare et al. (2021) reported that elevated
white blood cell counts occur in less than 50% of
SSI cases, supporting the finding that WBC count
alone is an unreliable marker for early infection
detection [23]. Erythrocyte sedimentation rate
(ESR) monitoring revealed a significant
difference between groups by the 30th POD (p =
0.03), with elevated values persisting in 17.4% of
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Group B but none in Group A. This finding is in
line with Zare et al. (2021), who observed that
ESR may rise postoperatively due to tissue
trauma but tends to normalize within 2—4 weeks
unless infection develops [23]. C-reactive protein
(CRP) proved to be a more sensitive and reliable
biomarker for early detection of SSls. In this
study, CRP was elevated in all patients on the 1st
POD but normalized by the 7th and 30th PODs
in all Group A patients, while 17.4% of Group B
remained elevated (p = 0.03). These findings
suggest that CRP is a cost-effective and valuable
indicator of postoperative infection, consistent
with prior studies [23].

According to the CDC (2023) criteria for SSls,
clinical indicators include localized pain,
swelling, purulent discharge, and increased local
temperature. In the current study, none of the
patients in Group A developed these signs, while
4 patients (17.4%) in Group B exhibited localized
pain and increased temperature (p = 0.03). Two
of these patients also presented with swelling and
purulent discharge. MRI of the lumbosacral spine
confirmed infection in all 4 patients, showing
typical features of discitis—T1 hypointensity, T2
hyperintensity, and contrast enhancement of the
disc and adjacent paraspinal tissues. The
incidence of SSI was 0% in the intervention
group and 17.4% in the control group, a
statistically significant difference (p = 0.03).

These results are consistent with findings by
Cheng et al. (2005), who reported SSI rates of 0%
in the povidone-iodine group and 3.4% in the
control group (p = 0.0072) [14], and Chang et al.
(2006), who observed infection rates of 0% and
4.8%, respectively (p = 0.029) [11]. The slightly
higher infection rate in the control group of the
present study may be attributed to poorer
personal hygiene and lower socioeconomic
conditions. Among the four infected patients in
Group B, two exhibited purulent discharge;
Staphylococcus aureus was cultured in one case
(50%), while no growth was detected in the other
(50%). This is consistent with Chiang et al.
(2014), who identified Staphylococcus aureus
and Staphylococcus epidermidis as the most
common causative organisms in spinal SSls [7].
Given that povidone-iodine demonstrates potent
antimicrobial activity even against methicillin-
resistant strains [14], these findings support the
hypothesis that diluted (0.5%) povidone-iodine
irrigation is an effective and low-cost
intervention for reducing SSls, particularly those
caused by Gram-positive organisms such as
Staphylococcus aureus. Overall, the present
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study supports the beneficial role of per-
operative diluted povidone-iodine irrigation in
reducing postoperative SSls in spinal surgery,
consistent with international literature.

5. LIMITATIONS OF THE STUDY

This study was conducted on a population from a
single center, which may not represent the overall
scenario of the entire country. The use of a
purposive sampling technique may have
introduced selection bias. Additionally, there
were challenges in maintaining communication
with patients during follow-up, which could have
affected data completeness.

6. CONCLUSION AND RECOMMENDATIONS

The study findings show that per operative use of
diluted (0.5%) povidone-iodine solution proved
effective in reducing early postoperative surgical
site infections (SSIs) following prolapsed lumbar
intervertebral disc (PLID) surgery. The study
also demonstrated a significantly lower incidence
of SSls in the intervention group compared to the
control group, suggesting that povidone-iodine
irrigation may play a vital role in minimizing
postoperative complications and improving
surgical outcomes. Further multicenter studies
should include routine postoperative infection
surveillance to evaluate the continued
effectiveness of povidone-iodine in preventing
SSls and to detect any emerging resistance or
complications.

Conflict of interest: None declared

Ethical approval: This study was ethically
approved
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