ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/354941659

Vancomycin presoaking of hamstring autografts in ACL reconstruction is
associated with higher MRI graft signal without influencing clinical outcome

Article in Arthroscopy The Journal of Arthroscopic and Related Surgery - September 2021

DOI: 10.1016/j.arthro.2021.09.023

CITATIONS READS

0 35

7 authors, including:

Francisco Figueroa David Figueroa
Clinica Alemana Clinica Alemana
88 PUBLICATIONS 564 CITATIONS 150 PUBLICATIONS 1,169 CITATIONS

SEE PROFILE SEE PROFILE

m Sven Putnis

= University Hospitals Bristol NHS Foundation Trust

75 PUBLICATIONS 533 CITATIONS

SEE PROFILE

Some of the authors of this publication are also working on these related projects:

Project Lesiones condrales en RLCA View project

Project Expectativas y aprensiones de los pacientes sometidos a cirugia de reconstruccion de ligamento cruzado anterior de rodill View project

All content following this page was uploaded by Francisco Figueroa on 08 October 2021,

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/354941659_Vancomycin_presoaking_of_hamstring_autografts_in_ACL_reconstruction_is_associated_with_higher_MRI_graft_signal_without_influencing_clinical_outcome?enrichId=rgreq-5180814851490671435f7a1da554a478-XXX&enrichSource=Y292ZXJQYWdlOzM1NDk0MTY1OTtBUzoxMDc2Njc2MDIwNzAzMjM3QDE2MzM3MTA5NzUyNDY%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/354941659_Vancomycin_presoaking_of_hamstring_autografts_in_ACL_reconstruction_is_associated_with_higher_MRI_graft_signal_without_influencing_clinical_outcome?enrichId=rgreq-5180814851490671435f7a1da554a478-XXX&enrichSource=Y292ZXJQYWdlOzM1NDk0MTY1OTtBUzoxMDc2Njc2MDIwNzAzMjM3QDE2MzM3MTA5NzUyNDY%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Lesiones-condrales-en-RLCA?enrichId=rgreq-5180814851490671435f7a1da554a478-XXX&enrichSource=Y292ZXJQYWdlOzM1NDk0MTY1OTtBUzoxMDc2Njc2MDIwNzAzMjM3QDE2MzM3MTA5NzUyNDY%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Expectativas-y-aprensiones-de-los-pacientes-sometidos-a-cirugia-de-reconstruccion-de-ligamento-cruzado-anterior-de-rodill?enrichId=rgreq-5180814851490671435f7a1da554a478-XXX&enrichSource=Y292ZXJQYWdlOzM1NDk0MTY1OTtBUzoxMDc2Njc2MDIwNzAzMjM3QDE2MzM3MTA5NzUyNDY%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-5180814851490671435f7a1da554a478-XXX&enrichSource=Y292ZXJQYWdlOzM1NDk0MTY1OTtBUzoxMDc2Njc2MDIwNzAzMjM3QDE2MzM3MTA5NzUyNDY%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Francisco-Figueroa-7?enrichId=rgreq-5180814851490671435f7a1da554a478-XXX&enrichSource=Y292ZXJQYWdlOzM1NDk0MTY1OTtBUzoxMDc2Njc2MDIwNzAzMjM3QDE2MzM3MTA5NzUyNDY%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Francisco-Figueroa-7?enrichId=rgreq-5180814851490671435f7a1da554a478-XXX&enrichSource=Y292ZXJQYWdlOzM1NDk0MTY1OTtBUzoxMDc2Njc2MDIwNzAzMjM3QDE2MzM3MTA5NzUyNDY%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Clinica_Alemana?enrichId=rgreq-5180814851490671435f7a1da554a478-XXX&enrichSource=Y292ZXJQYWdlOzM1NDk0MTY1OTtBUzoxMDc2Njc2MDIwNzAzMjM3QDE2MzM3MTA5NzUyNDY%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Francisco-Figueroa-7?enrichId=rgreq-5180814851490671435f7a1da554a478-XXX&enrichSource=Y292ZXJQYWdlOzM1NDk0MTY1OTtBUzoxMDc2Njc2MDIwNzAzMjM3QDE2MzM3MTA5NzUyNDY%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/David-Figueroa-8?enrichId=rgreq-5180814851490671435f7a1da554a478-XXX&enrichSource=Y292ZXJQYWdlOzM1NDk0MTY1OTtBUzoxMDc2Njc2MDIwNzAzMjM3QDE2MzM3MTA5NzUyNDY%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/David-Figueroa-8?enrichId=rgreq-5180814851490671435f7a1da554a478-XXX&enrichSource=Y292ZXJQYWdlOzM1NDk0MTY1OTtBUzoxMDc2Njc2MDIwNzAzMjM3QDE2MzM3MTA5NzUyNDY%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Clinica_Alemana?enrichId=rgreq-5180814851490671435f7a1da554a478-XXX&enrichSource=Y292ZXJQYWdlOzM1NDk0MTY1OTtBUzoxMDc2Njc2MDIwNzAzMjM3QDE2MzM3MTA5NzUyNDY%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/David-Figueroa-8?enrichId=rgreq-5180814851490671435f7a1da554a478-XXX&enrichSource=Y292ZXJQYWdlOzM1NDk0MTY1OTtBUzoxMDc2Njc2MDIwNzAzMjM3QDE2MzM3MTA5NzUyNDY%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sven-Putnis?enrichId=rgreq-5180814851490671435f7a1da554a478-XXX&enrichSource=Y292ZXJQYWdlOzM1NDk0MTY1OTtBUzoxMDc2Njc2MDIwNzAzMjM3QDE2MzM3MTA5NzUyNDY%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sven-Putnis?enrichId=rgreq-5180814851490671435f7a1da554a478-XXX&enrichSource=Y292ZXJQYWdlOzM1NDk0MTY1OTtBUzoxMDc2Njc2MDIwNzAzMjM3QDE2MzM3MTA5NzUyNDY%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-Hospitals-Bristol-NHS-Foundation-Trust?enrichId=rgreq-5180814851490671435f7a1da554a478-XXX&enrichSource=Y292ZXJQYWdlOzM1NDk0MTY1OTtBUzoxMDc2Njc2MDIwNzAzMjM3QDE2MzM3MTA5NzUyNDY%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sven-Putnis?enrichId=rgreq-5180814851490671435f7a1da554a478-XXX&enrichSource=Y292ZXJQYWdlOzM1NDk0MTY1OTtBUzoxMDc2Njc2MDIwNzAzMjM3QDE2MzM3MTA5NzUyNDY%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Francisco-Figueroa-7?enrichId=rgreq-5180814851490671435f7a1da554a478-XXX&enrichSource=Y292ZXJQYWdlOzM1NDk0MTY1OTtBUzoxMDc2Njc2MDIwNzAzMjM3QDE2MzM3MTA5NzUyNDY%3D&el=1_x_10&_esc=publicationCoverPdf

bereony| 6xC]RIASIICNIGE" |40 26 hELIIICU 0102 11202 210 YM{OLINYCION” CODALIBIE ©303 ] E[26AIGL [UC ] 0G0 [02 (CLECPOR 1626LAY(OR"
De6ecy18yqo bty yuoudwone nzeL (1\9) 60 NUIAGL2IFA Of Couceheion qe CIuIcs[6A 62 hoL E[26AI6L 6 OCiIpLG ())* 503" YLy 120

Journal Pre-proof

Vancomycin presoaking of hamstring autografts in ACL reconstruction is associated
with higher MRI graft signal without influencing clinical outcome

Francisco Figueroa, David Figueroa, Rafael Calvo, Marilaura Nufiez, Gonzalo @6 =
Serrano, Javier Barrera, Sven Putnis

PII: S0749-8063(21)00856-2
DOI: https://doi.org/10.1016/j.arthro.2021.09.023
Reference: YJARS 57829

To appearin:  Arthroscopy: The Journal of Arthroscopic and Related Surgery

Received Date: 30 April 2021
Revised Date: 10 September 2021
Accepted Date: 13 September 2021

Please cite this article as: Figueroa F, Figueroa D, Calvo R, Nuiez M, Serrano G, Barrera J, Putnis S,
Vancomycin presoaking of hamstring autografts in ACL reconstruction is associated with higher MRI
graft signal without influencing clinical outcome, Arthroscopy: The Journal of Arthroscopic and Related
Surgery (2021), doi: https://doi.org/10.1016/j.arthro.2021.09.023.

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of
record. This version will undergo additional copyediting, typesetting and review before it is published

in its final form, but we are providing this version to give early visibility of the article. Please note that,
during the production process, errors may be discovered which could affect the content, and all legal
disclaimers that apply to the journal pertain.

© 2021 Published by Elsevier on behalf of the Arthroscopy Association of North America


https://doi.org/10.1016/j.arthro.2021.09.023
https://doi.org/10.1016/j.arthro.2021.09.023

Vancomycin presoaking of hamstring autografts in ACL reconstruction is associated

with higher MRI graft signal without influencing clinical outcome

Francisco Figueroa®?, David Figueroa®, Rafael Calvo®, Marilaura Nufiez!, Gonzalo

Serrano?, Javier Barreral, Sven Putnis®

! Clinica Alemana-Universidad del Desarrollo, Santiago, Chile.
2 Hospital Sotero del Rio, Santiago, Chile.

% Southmead Hospital, Bristol, UK

Corresponding author:

Francisco Figueroa

Address: Vitacura 5951, Santiago, Chile, 7650568
Phone: +56994304250

Email: franciscofigueroab@gmail.com

IRB number 2013-01.

Short running title: Vancomycin presoaking produces higher graft signal

Descargado para Anonymous User (n/a) en University of Concepcion de ClinicalKey.es por Elsevier en octubre 07, 2021. Para uso
personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2021. Elsevier Inc. Todos los derechos reservados.



O N O U1 W N e

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Vancomycin presoaking of hamstring autografts in ACL reconstruction is associated with higher MRI

graft signal without influencing clinical outcome

Descargado para Anonymous User (n/a) en University of Concepcion de ClinicalKey.es por Elsevier en octubre 07, 2021. Para uso
personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2021. Elsevier Inc. Todos los derechos reservados.



29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

Abstract:

Purpose: To present the clinical and imaging results of a series of patients undergoing anterior
cruciate ligament reconstruction (ACLR) with vancomycin presoaking of the hamstring autograft, compared
to patients in the immediate period prior where no vancomycin was used.

Methods: A retrospective sequential series of patients with ACLR using either a non-vancomycin
presoaking graft protocol (group 1, January 2013-October 2015) or vancomycin presoaking graft protocol
(group 2, November 2015-December 2018). Lysholm and International Knee Documentation Committee
(IKDC) scores were obtained at a minimum 24-month follow-up. Graft ruptures were recorded. Between 6-12
months follow-up, magnetic resonance imaging (MRI) was obtained to evaluate graft healing and integration.

Results: There were 102 patients (72% male), with 40 in group 1 (mean age 32.2 years) and 62 in
group 2 (mean age 32.3). Five patients (13%) had a graft rupture in group 1 and six patients (10%) in group 2
(p=0.65). The median Lysholm score in group 1 was 95 [86-100] and 95 [90-100] in group 2 (p=0.37). The
median IKDC score was 93 [82-99] in group 1 and 94 [86-99] in group 2 (p=0.22). MRI evaluation of
integration found 87 patients (90%) had no synovial fluid at the tunnel-graft interface without differences
between groups (p=0.24). Graft signal appearance found 45 patients hyperintense (46%), 45 (46%) isointense
and 7 (7%)hypointens. Group 1 had a higher prevalence of hypointense grafts while group 2 had a higher
prevalence of hyperintense and isointense grafts (p=0.003)

Conclusions: Vancomycin presoaking of hamstrings grafts increased the number of hyperintense and
isointense grafts on MRI. Additionally, more hypointense grafts were noted when vancomycin was not used,
suggesting the presence of more mature grafts in the non-vancomycin group.

Level of evidence: I11, retrospective comparative study.

Introduction:

Knee septic arthritis after anterior cruciate ligament reconstruction (ACLR) is an uncommon but
serious complication'2. Even providing the best available treatment, there is a significantly increased risk of
long-term joint dysfunction due to graft failure, and potential for severe articular cartilage damage when

compared to an uneventful ACLR®S,
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In an attempt to prevent this complication, Vertullo et al” in 2012 described a vancomycin presoaking
technique for hamstring autografts, showing initial success in decreasing the infection rate after ACLR. After
this research was published, an important number of articles using the same protocol have replicated these
results (0% infection rate) including a variety of different graft types and concomitant procedures®?’. It also
has demonstrated to be highly cost-effective'®.

Vancomycin has proven to be safe in terms of in vitro viability for the tenocytes, chondrocytes, and
osteoblasts in the prescribed concentration'®2L, In vitro data has also demonstrated no harmful effect on the
strength and mechanical characteristics of graft?2®, However, the clinical and functional effects have not
been studied in detail'®'?2?4 and advanced imaging parameters such as magnetic resonance imaging (MRI)
appearance are yet to be evaluated.

The aim of this retrospective review is to present the clinical and imaging results of a series of
patients undergoing ACLR with vancomycin presoaking of the hamstring autograft, compared to patients in
the immediate period prior where no vancomycin was used. The hypothesis is that vancomycin presoaking of

the ACLR graft does not affect the clinical and functional outcome, or influence the graft appearance on MRI.

Methods:

We conducted a retrospective review in which we included consecutive patients who underwent
arthroscopic primary ACLR with a hamstring autograft by 2 senior surgeons in a private hospital. During that
period we initiated the presoaking of hamstring autografts with vancomycin. Institutional review board
approval was obtained for this study.

Patients were divided into 2 sequential cohorts using consecutive periods: January 2013 to October
2015 (non-vancomycin protocol, group 1) and November 2015 to December 2018 (vancomycin protocol,
group 2). All patients received a hamstring autograft. The exclusion criteria were ACL revisions,
multiligament surgery, bilateral surgery, open concomitant procedures, less than 24-month clinical follow-up.
Infected patients were also excluded because the objective of the study was to compare clinical outcomes
between both groups in patients who did not develop septic arthritis.

The surgical technique consisted of hamstring autograft ACLR with a cortical button (Tight Rope,

Arthrex, Naples, FL) on the femoral side and a soft tissue interference screw (Arthrex, Naples, FL) on the
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tibial side. Hamstring graft preparation was planned using a standard 4-strand technique; grafts thinner than 8
mm were avoided by adopting a 5-strand technique®. The graft was presoaked in a vancomycin solution
according to Vertullo et al’, by wrapping the harvested and prepared hamstring graft in a surgical sponge
previously soaked in a 5-mg/mL vancomycin solution (a dissolution of 500mg of vancomycin powder in
100ml of sterile saline solution). A surgical sponge is preferred over putting the graft directly in the solution,
which can alter the graft diameter because of the fluid absorption?®. The graft remained wrapped for at least
15 minutes while the arthroscopic stage of the reconstruction was performed. All patients also received
standardized preoperative 1V antibiotics consisting of a single 2-g dose of IV cefazolin.

Both groups of patients underwent the same accelerated rehabilitation protocol after ACLR, which
consisted of immediate mobilization without restrictions from the first postoperative day, in addition to
ambulation with weight bearing as tolerated with 2 crutches, isometric quadriceps exercises, and manual
patellar mobilization. Patients were allowed stationary biking and swimming from the 4th postoperative week.
After 12 weeks from the surgery, a comprehensive return to sport program was initiated with the objective of
completing functional tests (isokinetic test, single hop) at the 6-month mark. If tests were successful, patients
were allowed to return to sport without restrictions. If the tests were not successful, the patient continued the
rehabilitation program until the tests were satisfactory.

As an institutional protocol, between 6-12 months after reconstruction, axial, coronal, and sagittal
MRI sections with proton density—weighted, T1-weighted, and T2-weighted sequences were obtained to
evaluate the appearance of the intra-articular reconstruction graft and appearance of the graft-bone tunnel
interface using a previously published evaluation system?’ (Table 1). To define the signal intensities of the
grafts, they were compared with the intensities of the signals of the native semimembranosus muscle tendons
in T2 sequences. They were classified as hypointense (lower signal intensity than that of the
semimembranosus muscle tendon), isointense (equal signal intensity to that of the semimembranosus muscle
tendon), or hyperintense (higher signal intensity than that of the semimembranosus muscle tendon). The
predominant signal intensity (>50% of graft surface) was used to define graft status?’. MRI scans were
performed with a 3-T GE resonator (GE Medical Systems, Milwaukee, WI). MRI scans were evaluated at two
different times (separated by one week) by a radiology subspecialist in musculoskeletal pathology who was

blinded to the patient group. AGFA IMPAX 6 software (Mortsel, Belgium) was used to evaluate the MRI
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scans. There were no differences in time from surgery to MRI in both groups (Mean group 1: 243 days [SD
56.1], mean group 2: 233 days [SD 50.3]) (p=0.34). Lysholm knee scoring scale and International Knee
Documentation Committee (IKDC) scores were obtained at final follow-up (February 2021). Graft ruptures
were recorded.

Statistical analysis was performed using Chi-squared test and Fisher’s exact test for means
comparison. For qualitative variables, Student’s-t and Mann-Whitney U test were used. A significant value
was considered when p<0.05. MRI appearance was defined as the main outcome measure for the study. All

data was processed in STATA version 16.0 (StataCorp, TX)

Results:

A total of 102 patients were included in the study (Figure 1): 73 males (72%) and 29 females (28%).
Group 1 consisted of 40 patients (pre-vancomycin protocol) with a mean age of 32.3 years (range, 21-60) and
a mean follow-up of 77.7 months (range, 64-95). Group 2 consisted of 62 patients (vancomycin protocol) with
a mean age of 30.0 years (range, 18-54) and a mean follow-up of 37.5 months (range, 25-61). Both groups
had a similar division of males and females (p=0.20), ages (p=0.22), and number of bundles in the graft (20
patients with a 5-strand graft in group 1, 26 patients with a 5-strand graft in group 2, p=0.42)

Regarding MRI parameters, 97 out of 102 MRIs were evaluated (because 5 patients had a re-rupture
before the follow-up MRI was performed, 4 patients in group 1 [mean 8.1 months, range 6.8-10.9] and 1
patient [6.8 months] in group 2). When evaluating integration, 87 patients (90%) were considered to have
absence of synovial fluid at the tunnel-graft interface without a statistically significant difference between
groups (p=0.24) (Figure 2). Regarding graft appearance, 45 patients (46%) were considered to have a
hyperintense graft, 45 patients (46%) an isointense graft and 7 patients (7%) were considered to have a
hypointense graft. Group 1 had a higher prevalence of hypointese grafts while group 2 had a higher
prevalence of hyperintense and isointense grafts (p=0.003) (Figure 3).

The median Lysholm score in group 1 was 95 points (IQR 86-100) and 95 points (IQR 90-100) in
group 2 without a statistically significant difference (p=0.37). The median IKDC score was 93 points (IQR
82-99) in group 1 and 94 points (IQR 86-99) in group 2, again without statistically significant difference

(p=0.22). Five patients (13%) presented with a graft rupture in group 1 and six patients (10%) in group 2
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without statistically significant differences between groups (p=0.65) or between bundles in the grafts (p=0.27)
In group 1 graft ruptures presented at a mean 10.3 months (range 6.8-13.4) and in group 2 presented at a mean
9.0 months (range 6.8-12.8) (p=0.29). All the ruptured grafts that had an MRI before rupture were evaluated
noting hyperintense grafts without tunnel integration. No other complications, including infection, were noted
in either group.

Considering MRI appearance as the main outcome measure for the study, a post-hoc power analysis

was performed obtaining an 82% statistical power with the sample size available in the study.

Discussion:

This study has demonstrated that vancomycin presoaking of hamstrings grafts in a 5mg/ml solution
increased the number of hyperintense and isointense grafts when evaluating an MRI taken between 6-12
months after the surgery. Additionally, more hypointese grafts were noted when vancomycin was not used,
suggesting the presence of more mature grafts in the non-vancomycin group?. Integration of the graft at the
bone tunnel interface saw no differences between groups. Patient reported outcome measures at a minimum
follow-up of 24 months and the rate of graft rupture was not affected by vancomycin presoaking.

Recent literature has demonstrated a successful reduction in the infection rate after hamstring
autograft ACLR when using a technique of vancomycin presoaking of the graft>*-32, This technique has also
been effective in reducing the infection rate in other types of grafts (patellar tendon, quadriceps tendon,
allograft) and also in patients with concomitant ligament procedures or open procedures®-32,

One of the major concerns about the vancomycin presoaking technique is the risk of potential
damage to the graft cells. However, in vitro studies showed no deleterious consequences when it comes to its
effect on tenocytes, when it is used in concentrations up to 5mg/ml (bovine tendons)®, or up to 12.8 mg/ml
(human patellar tendons)®. The study by Atherton et al'® linked vancomycin use with a reduction in
inflammatory proteins from treated tendon supernatants, suggesting that a reduction in these matrix protein
and subsequent inflammatory cytokine release could point to a potential beneficial effect of vancomycin in
generating a homeostatic environment and preserving graft integrity.

Previous studies indicate that the graft maturity and tendon bone healing level after ACLR could be

evaluated by MRI?. In this study both parameters were evaluated on MRI between 6 and 12 months after
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ACLR showing no differences in graft bone integration, but more mature intra-articular grafts where
vancomycin was not used. How this can impact the reconstructions is unknown. Multiple studies have failed
to demonstrate that the appearance of the graft on MRI at 12 months has influence on patient reported
outcomes®334, However, recently, Putnis et al® used image reconstructions to demonstrate that graft ruptures
were associated with 12-month MRI appearances of high graft signal adjacent to and within the femoral
tunnel aperture.

This study has demonstrated no effect of vancomycin use on clinical outcomes and there are previous
studies demonstrating similar results. Bohu et al'® in a case-control study found that the return to sport
following ACLR was seen in professional or competitive athletes with good preoperative functional and
psychological scores, no history of surgery, no medial meniscal injuries and no severe complications in the
first year after surgery. Vancomycin use was not significant in the univariate and multivariate analyses. Perez
Prieto et al** found that presoaking the graft in a 5mg/ml vancomycin solution in ACLR using hamstrings or
patellar tendon grafts did not increase the risk of graft rupture or affect IKDC or Tegner scores. Offerhaus et
al*? showed no differences in the rate of postoperative arthrofibrosis, Tegner score or subjective outcome
scores. Interestingly, the rate of graft ruptures was significantly decreased in their vancomycin group
compared to the control group (3% failure versus 10%). The authors stated two possible theories for this
finding; the simplest explanation being the longer follow-up in the control group and the second possible
explanation the occurrence of low-grade-infections weakening the graft without any clinical signs of deep

knee infections.

Limitations

It is relevant to note that as the patients included in the study were sequential, there are different
follow-ups between groups. This is important as the group of patients with longer follow-up (hon
vancomycin) may have a higher chance of re-rupture because of the longer time between surgery and
evaluation. However, there were no differences for graft rupture time between groups, and all the ruptures
were between 6 and 13 months after reconstruction, with no later ruptures. The same issue could be applied
for clinical scores follow-up. Further randomized studies with similar follow-ups between groups could

eliminate this variable. Although sample size was adequate to obtain a statistical power larger than 80% for
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MRI analysis and clinical scores outcomes, the study was underpowered to demonstrate significant
differences in graft rupture. MRI evaluations were made by a single radiologist, which can affect
reproducibility of the measurements. However, to ensure consistency, evaluations were made at two different
times separated by one week and the internal consistency coefficient ensured excellent consistency. The
retrospective design can introduce additional differences between groups and further prospective studies are
required to confirm this study outcome, however, patients were of similar age and excluding the vancomycin
presoaking technique, the surgical and rehabilitation protocols were identical for both groups. Finally, this
study lacks of objective differential laxity measurements between groups (e.g. KT-1000 arthrometer) because

we stopped measuring it due to the high variability between operators, as stated recently by Klasan et al®.

Conclusions:

Vancomycin presoaking of hamstrings grafts increased the number of hyperintense and isointense
grafts in MRI. Additionally, more hypointense grafts were noted when vancomycin was not used, suggesting
the presence of more mature grafts in the non-vancomycin group. On the other hand, integration of the graft at
the bone tunnel interface saw no differences between groups. Within this cohort, the vancomycin presoaking
technique did not affect patient reported outcome measures or the rate of graft rupture at a minimum follow-

up of 24 months.
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331 Table 1: Evaluated parameters in MRIs in ACL-reconstructed patients with and without vancomycin

332  presoaking

Evaluated MRI Integration: Synovial fluid at tunnel-graft | Ligamentization: Graft signal pattern

parameters interface (femoral or tibial) (>50%)
Presence Hyperintense
Non presence Isointense

Hypointense

333

334  Figure 1: Flowchart of patients included in the study.

335

336 Figure 2: Presence of Synovial fluid at the tunnel-graft interfance in groups with vancomycin and without
337  vancomycin.

338

339  Figure 3: Graft signal pattern in groups with vancomycin and without vancomycin.

340
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Hamstring primary ACL reconstruction
patients that fulfiled the inclusion/
exclusion criteria (N = 127)

Y
Allocation ]
Group 1: without Group 2: with
Vancomycin Vancomycin
(N =50) (N=77)
MRI evaluation ]
Follow-up > 2 years ] Incomplete follow-up
¢ p-| - Group 1 (N = 10)
1 ] Yy - Group 2 (N = 15)
Group 1: Group 2:
(N = 40) (N =62)
( J
Y
; 5 patients excluded because
LA ETENEE ] ACL got ruptured before
L p-| performing MRI
V V -Group I (N =4)
Group 1: Group 2: -Grouplf(N=1)
(N =36) (N =61)
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