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Septicarthritis following anterior cruciate ligament(ACL)repair surgery is an extremely rare but
possibly fatal consequence. To mitigate this danger, our team began presoaking grafts with
vancomycin. Objectives: To determine the association of septic arthritis following anterior
cruciate ligament (ACL) restoration using hamstring autografts with and without grafts
presoaked in vancomycin. Methods: This study included 350 patients who had primary
hamstringautograft ACL repair. Patientswere equally divided into two groups. Group Ihad a pre-
vancomycin protocol among 175 cases, and 175 cases of Group Il received the vancomycin
protocol. Postoperative septic arthritis was a likely outcome in both groups. Combining clinical
findings with cytological examination of joint aspiration (cell count >50,000/pL and >90%
neutrophils), a diagnosis of likely septic arthritis was reached. A Fisher's exact test was used for
statistical analysis. We fixed the significance level at p<0.05. Results: There were a majority of
240(68.6%)male and 110(31.4% ) female amongall cases. Included cases had a mean age of 27.18
+11.58 years and had a mean BMI of 26.12 + 8.38 kg/m2. Post-operatively, the frequency of septic
arthritis was only found in group | among 7(17.1%) cases, and no cases were found in group II.
Among 7 cases of septic arthritis in group |, 4 cases had Staphylococcus epidermidis, and no
organisms wereisolatedin 3 cases. Conclusions: It was concluded that presoaking the graftsin
vancomycin for primary ACL repair decreased the likelihood of postoperative septic arthritis
comparedtonotsoakingthem.

INTRODUCTION

A very uncommon but disastrous complication of anterior
cruciate ligament(ACL)surgery is knee septic arthritis, the
incidence of which has been reported in the literature to
range from 0.14% to 1.07% [1]. Even with the most
advanced treatment, complications like as graft failure,
deterioration of articular cartilage, and long-term joint
dysfunction can occur[2]. Infection is more likely to occur
with hamstring autograft than with patellar tendon,
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quadriceps tendon, or allograft when used after ACL
replacement [3]. Most people think it's because of
contamination that happened during the graft's collection
and processing, but no one knows for sure [4]. To address
the potential risk of postoperative septic arthritis caused
by a graft that is contaminated, Vertullo et al., developed
the Vancomycin presoaking approach in 2012 [4].
Improving the antibiotic's efficacy in a specific graft was
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their primary objective. During the arthroscopic part of the
surgery, the surgeon will often use a swab saturated with a
5 mg/mL Vancomycin solution to wrap the prepared graft.
Due to its favourable pharmacokinetic characteristics,
vancomycin is an excellent agent. Some of these
characteristics include a large distribution volume, low
allergenicity, heat stability, and local applicability [5].
Staphylococcus aureus and coagulase-negative
staphylococci are among the most common skin
commensals that might cause infections following ACL
repairs. It eliminates these bacteria, to put it [6]. The goal
of the study reported by Pérez-Prieto et al., was to identify
the exact moment in the graft collection and preparation
process when contamination can occur [7]. Because of
this, graft samples were collected both during processing
and harvesting. Of the total, seven cases (or 14%) were
determined to have graft contamination. Two instances
(4% of the total) occurred during harvesting, while five
(10%)occurred during graft preparation. In 2012, Vertullo et
al., [4] suggested the "vancomycin wrap" approach to
enhance the antibacterial efficacy of the graft in response
to the concern that a contaminated graft could lead to
postoperative septic arthritis [7]. One step of the
procedure is to place the ACL graft in a sterile bag or tray,
swab it, and then dip the swab into a vancomycin solution.
The infection rate decreased from 1.4% to 0% after ACL
replacement, according to the initial study. Multiple
subsequent studies using identical methodology
corroborated the results of Vertullo and colleagues [8, 9].
Vancomycin is a great agent because of its
pharmacokinetic properties. A few examples include its
low allergenicity, heat stability, and local use safety, as well
as its large distribution volume. It eliminates skin
commensals, which make up the vast majority of
microorganisms that cause infections during ACL repair.
This includes coagulase-negative staphylococci and
Staphylococcus aureus [10]. The antibiotic vancomycin is
highly efficient against Gram-positive cocci because it
prevents the development of the bacterial cell wall.
Staphylococcus aureus, Streptococcus pyogenes,
Streptococcus pneumoniae, and other similar bacteria are
particularly susceptible to the long-term effects of this
antibiotic. Orthopedic surgeons often prescribe
vancomycin to patients suffering from septic arthritis and
related conditions. Topical vancomycin has demonstrated
encouraging results in non-orthopedic domains as well,
with the most encouraging results in orthopedic spine
surgery [11]. A prior randomized research found that
surgical site infection (SSI) was less common when
patients received preventative intrawound injections of
vancomycin after fracture stabilization surgery [11, 12].
Initial suggestions that tendon grafts saturated with
vancomycin could significantly reduce postoperative
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infection risks were made in 2012 by Vertullo et al., [4].
Studying how well this method (hamstring grafts soaked in
vancomycin) reduced the occurrence of septic arthritis
compared to the period before it was employed was the
main goal of this investigation. We hypothesized that
compared to the control group, those who received grafts
presoaked with vancomycin would have a lower incidence
of septicarthritis.

Septic arthritis following primary anterior cruciate
ligament (ACL) reconstruction is a rare but serious
complication that can lead to graft failure, joint damage,
and poor long-term knee function. Although vancomycin
presoaking of grafts has shown promising infection-
prevention benefits internationally, limited regional
evidence exists regarding its effectiveness specifically
with peroneuslongustendonautograftsinlocal orthopedic
practice. This study aims to determine the association of
septic arthritis following anterior cruciate ligament (ACL)
restoration using hamstring auto grafts with and without
graftspresoakedinvancomycin.

METHODS

In this quasi-experimental study, 350 patients who
underwent arthroscopic primary ACL reconstruction with
ahamstring autograft were included. The demographics of
the enrolled cases were documented in detail following the
acquisition of informed written consent. The study was
conducted in Sahiwal Medical College /Sahiwal Teaching
Hospital, and the approved IRB reference number was
157/IRB/SLMC/SWL. Study duration was 8 months, May-
Dec 2024. The sample size is calculated by keeping the
power of the study equal to 80% and the level of
significance equal to 5%. With 10% expected dropout, the
sample of subjects by infection with vancomycin
presoaked grafts was 0.09% and without vancomycin
presoaked grafts infection rate as 2.4% [13]. Included
patients were aged between 18-55 years. Patients who had
hamstring autografts, ACL reconstructions, multiple
ligament surgeries, bilateral surgeries, or open concurrent
operations were not eligible. We divided the patients into
two groups. Group | had a pre-vancomycin protocol among
175 cases, and 175 cases of Group Il received the
vancomycin protocol. An ACL Tight Rope (Arthrex) cortical
button and a Bio Composite interference screw (Arthrex)
were used in the femoral and tibial sides of the hamstring
autograft ACL reconstruction, respectively, in the surgical
procedure. A 5-strand technique was used for hamstring
graft preparation when the graft was thinner than 8 mm,
following previous publications by our group [3]. A normal
4-strand technique was employed when the graft was
thicker than 8 mm. A 5-strand hamstring graft was
administered to 130 patients of group | and 150 patients of
group ll, who received a 4-strand graft. During the surgical
procedure, a Bio-Composite interference screw (Arthrex)
and an ACL Tight Rope (Arthrex) cortical button were
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utilized on the tibial and femoral sides of the hamstring
autograft ACL repair, respectively. Hamstring grafts were
prepared according to our group's previous publications3:
a b-strand method was used for grafts thinner than 8 mm,
and a conventional 4-strand procedure was utilized for
grafts thicker than 8 mm. For starters, the graft had to be
worked more than the standard four-strand double
semitendinosus and gracilis graft. In the time leading up to
surgery, all patients were administered intravenous
antibiotics, specifically vancomycin. All patients were
administered intravenous antibiotics before the
procedure, and the graft was soaked in a vancomycin
solution beforehand, as per the technique outlined by
Vertullo et al., [4]. Before surgery, patients were given
eithera2-gdosage of intravenous cefazolin oral-gdose of
intravenous vancomycin, dependingonwhetherapenicillin
allergy was noted. This was done to minimize antibiotic-
related problems. A surgical sponge was saturated with a
5-mg/mL vancomycin solution before the hamstring
transplant was prepared to ensure it would be properly
soaked. A surgical sponge is preferable to immersing the
graftinthe solution, which might causeittolose some of its
original diameter as a result of fluid absorption.1 A 100 mL
sterile saline solution containing 500 mg of vancomycin
powder was prepared. As part of the arthroscopic
procedure for the reconstruction, the graft had to be
wrapped for at least 15 minutes [14]. Probable septic
arthritis was diagnosed based on the patient's symptoms,
which included redness, swelling, decreased range of
motion, localized heat, and/or swelling of the knee. After
every occurrence where suspicion was detected by
arthrocentesis, the synovial fluid sample was tested
cytologically and cultured. When the cell count exceeded
50,000/uL, the neutrophil count was above 90%, and a
positive culture was also detected, a diagnosis of septic
arthritis was deemed highly likely [15]. Septic arthritis
could only be detected within 30 days, therefore, it was
decided that a minimum follow-up of 5 months was
necessary. The operating surgeon oversaw all of the
subsequent appointments. SPSS 22.0 was used for
analysis. all the qualitative variables, like gender, marital
status, post-operative outcomes and functionality
outcomes, were analyzed by frequency and percentages.
All the quantitative variables, like age and BMI, were
presented by Mean + SD. When comparing the two
categories "septic arthritis" and "no septic arthritis," the
Fisher exact test or chi-square test was used for analysis.
Thethreshold of significance utilized was p<0.05.

RESULTS

There were a majority of 240 (68.6%) male and 110 (31.4%)
female among all cases. Included cases had a mean age
27.18 = 11.58 years and had a mean BMI of 26.12 + 8.38
kg/m2.195(55.7%)cases were married(Table 1).
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Table1: Demographics of the Presented Cases(n=82)

Variables n(%)
Gender
Male 240(68.6%)
Female 10(31.4%)
Mean Age (Years) 27.18 £11.58
Mean BMI (kg/m?’) 26.12 +8.38
Marital Status
Yes 195(55.7%)
No 155 (44.3%)

Post-operatively, the frequency of septic arthritis was only
found in group | among 7(17.1%) cases and no cases were
foundingroupll(Table 2).

Table 2: Post-Operative Comparison of Outcomes Among Both
Groups

Variables Group | (175) Group 11(175) p-Value
Good
Yes 7(17.1%) 0 0.005
<U.
No 168(82.9%) 175(100%)

Among 7 cases of septic arthritis in group |, 4 cases had
Staphylococcus epidermidis, and no organisms were
isolatedin 3 cases(Figure1).

Isolated Organisms

No
43% staphylococcus
epidermidis
57%

[l Staphylococcus epidermidis
No

Figure1: Frequency of Isolated Organisms Among Septic Arthritis
Infection was found in 8(4.6%) cases of Group |, and there
was no infection found among cases of Group Il, with a p-
value<0.005(Table 3).

Table 3: Post-Treatment Comparison of Infection Among Both
Groups

Variables Group 1(175) Group 11(175) p-Value
Infection
Yes 8(4.6%) 0
<0.005
No 167(95.4%) 175(100%)

After 1 year of follow-up, better knee functionality was
observed among patients of the vancomycin group as
comparedtogroupl, withap-value<0.002(Table 4).

Table 4: Comparison of Functionality Outcomes

Variables Group 1(175) Group 11(175) p-Value
Functionality Outcomes
Good 157(89.7%) 173(98.9%)
<0.002
Poor 18(10.3%) 2(1.1%)
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DISCUSSION

Current findings corroborated those of other research that
found no infection when using hamstring grafts presoaked
with vancomycin for ACL restoration [13, 15]. Before
implementing this procedure, the infection rate was 1.7%,
whichisat the upperend of the indicated ranges. However,
no infections were detected when this approach was used.
In comparison to our earlier research, this increase in
infection incidence may be explained by the longer
manipulation time needed to construct a 5-strand graft as
opposed to a typical double semitendinosus and gracilis
graft. Pérez-Prieto et al., found that the preparation phase
was the most common time for graft contamination [7].
Thankfully, their research demonstrated that not a single
graft sample showed bacterial growth while immersed in
vancomycin solution. A follow-up research of the original
findings was published by the same group that published
the first study on the topic, but with additional patientsand
alonger follow-up period[16]. In a study that followed 1,585
patients for 13 years after ACL restoration using a
hamstring autograft, the researchers found no cases of
infection. In their study, Offerhaus et al., found that deep
knee infections occurred 2% of the time after surgery in
patients who did not get grafts presoaked in vancomycin,
but did not occur 0% in those patients who did [13]. Their
results also demonstrated that vancomycin did not
increase therisk of arthrofibrosis, negative clinical ratings,
or graft failure. A biomechanical model in pig tendons was
published by Schuttler et al., to assess the safety of using
vancomycin in graft tendons. Their investigation revealed
noevidence of biomechanical damage to tendons following
the use of vancomycinwraps[18].

This study's creative application of b-strand grafts sets it
apart from others on the subject. New strategies for
dealing with a small hamstring autograft diameter could
lengthen the time required to prepare and handle the graft,
increasing the risk of joint infection [19]. This series' total
eradication of septic arthritis demonstrates that a safe
hamstring transplant preparation technique must include
vancomycin presoaking.The biomechanical
characteristics of human semitendinosus transplants
from living donors were found to be unaltered by
presoaking with 5 mg/mL of vancomycin at time zero by
Jacquet et al., [20]. Return to running and overall knee
function were not different between the control group and
the patients given Vancomycin, according to Figueroa et
al., and Bohu et al., respectively [21, 22]. Comparing the
study's graft failure rate to the control group, which did not
receive Vancomycin, revealed no rise in postoperative
arthro-fibrosis or subjective outcome scores. However,
the long-term biomechanical effects of its use have not
been studied. Also, compared with the control group,
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patients who received grafts soaked in Vancomycin were
more likely toresume their pre-injury sport.

CONCLUSIONS

It was concluded that presoaking the grafts in vancomycin
for primary ACL repair decreased the likelihood of
postoperative septic arthritis compared to not soaking
them.
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