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Abstract
Purpose Joint mega-prosthesis after bone tumors, severe trauma or infection is associated with high rates of post-surgical 
septic complications. A fast-resorbable antibacterial hydrogel coating (DAC®, Defensive Antibacterial Coating) has previ-
ously been shown to be able to significantly reduce surgical site infection in various clinical settings. Aim of the present 
study was to evaluate the safety and efficacy of the DAC hydrogel coating to prevent early periprosthetic joint infection after 
joint mega-prosthesis.
Methods In this three-centers, case–control study, 43 patients, treated with an antibacterial hydrogel coated mega-prosthesis 
for oncological (N = 39) or non-oncological conditions (N = 4), were retrospectively compared with 43 matched controls, 
treated with mega-implants without the coating. Clinical, laboratory and radiographic examinations were performed to 
evaluate the occurrence of post-surgical infection, complications and adverse events.
Results At a mean follow-up of 2 years, no evidence of infection or adverse events were observed in the DAC-treated group, 
compared to six cases of post-surgical infection in the control group.
Conclusion This matched case–control study shows that a fast-resorbable, antibiotic-loaded coating can be safely used to 
protect joint mega-prosthesis, providing a reduction of early surgical site infections with no side effects. Larger prospective 
trials with longer follow-ups are warranted to confirm this report.
Trial registration RS1229/19 (Regina Elena National Cancer Institute Experimental Registry Number)
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Introduction

Modular mega-prosthesis is a widely accepted procedure 
for joint reconstruction after segmental resection for bone 
tumors, even if burdened by a relatively high complication 
rate, when compared to primary joint replacements [1].

Among various complications, post-operative infection 
remains the most frequent and challenging. In fact, while 
periprosthetic joint infection (PJI) is reported in the range 
of 0.25–2.0% after primary hip and knee arthroplasty [2] 
and 5–8% in revision surgery [3], peri-mega-implant infec-
tion (PMI) following tumor resection has a documented 
incidence ranging from 7.4% in metastatic tumors to more 
than 20% in sarcoma, also depending on tumor location and 
associated co-morbidities [4–6]. As a matter of fact, in spite 
of current prophylactic measures, PMI remains the leading 
reason for early failure and reoperation of mega-implants 
[7]. Moreover, the management of PMI is particularly chal-
lenging, often requiring complex surgeries for implant 
removal and reconstruction and need for prolonged antibi-
otic treatment and hospitalization, with an increased risk of 
limb amputation and mortality rate [8].

Over the years, several options have been considered 
to mitigate the risk of post-surgical septic complications 
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following mega-implants, including prolonged peri- post-
operative antibiotic prophylaxis [9] and pre-manufactured 
antibacterial coatings, based on silver or iodine [10–12]. 
Although showed to be successful in some non-randomized 
clinical trial, these technologies are currently not yet avail-
able in the market (iodine coating), or suffer some limita-
tions that is preventing their large-scale use (silver coatings) 
[11, 12].

Recently, a point-of-care antibacterial coating that can 
be directly applied to the implant at the time of surgery, 
has been introduced for the clinical use in orthopedic and 
trauma. This fast-resorbable, hyaluronan-based hydrogel 
coating [DAC® (Defensive Antibacterial Coating), Nova-
genit Srl, Mezzolombardo, Italy] can be intraoperatively 
loaded with various antibacterial agents and has been 
experimentally shown to provide a protective barrier against 
bacterial adhesion and biofilm formation [13, 14]. Clinical 
trials have further demonstrated its ability to significantly 
reduce post-surgical PJI and other implant-related infections 
[15–18], but no data are currently available concerning its 
safety and efficacy in reducing PMIs in oncological and non-
oncological patients.

Aim of the present multi-center, retrospective, compara-
tive study was hence to evaluate clinical performance of the 
DAC hydrogel coating, following large bone resection and 
joint reconstruction with joint mega-implants.

A demonstrated effectiveness could provide an important 
option to decrease the risk of mega-implant failure; indeed, 
infection can be considered the main cause of prosthesis 
failure after bone tumor resections.

Material and methods

Study design and population

The present study was conducted in accordance with the 
Helsinki declaration and approved by the institutional review 
board (RS1229/19—Regina Elena National Cancer Institute 
Experimental Registry Number—Rome—Italy).

In this matched case–control observational study, a con-
secutive series of 43 patients, comprising 24 males and 19 
females, undergoing DAC-coated joint mega-prosthesis from 
September 2014 to February 2016 in three Italian orthope-
dic-oncological centers, were compared with a retrospective 
series of matched controls, operated on a mega-prosthesis 
without the coating. Controls were selected by the propen-
sity score matching, on the basis of age, sex, pre-operative 
diagnosis and host type (cf. Table 1) [15].

Patients with soft-tissue defects preventing direct skin 
closure, hosts with life-expectancy less than 1 year and 
patients with less than 12 months follow-up were excluded 
from this analysis.

Pre-operative clinical assessment, including host type 
according to McPherson et al. [16], laboratory tests and 
radiographic examinations, were performed in all cases.

Surgical procedure, DAC preparation 
and post‑operative follow‑up

All patients received a mega-prosthetic implant according to 
the standard of care of each participating center. Anatomical 
sites of segmental reconstruction are reported in Table 1.

The surgical protocol and the type of implant device were 
selected at the discretion of each surgeon. The following 
implants were used: GMRS™ (Global Modular Replace-
ment System, Stryker, Kalamazoo, MI, the USA) for tumors 
located in the inferior limb; Mutars® (ImplantCast GmbH, 
Buxtehude, Germany) for lesions located in the inferior 
and superior limbs; custom-made prostheses produced by 
Adler Ortho S.P.A. (Cormano, Italy) and MT-Ortho S.R.L. 
(Aci Sant’Antonio, Italy). The prosthesis was fixed with 
antibiotic-loaded bone cement in six and seven patients in 
the treated group and control groups, respectively. Trevira® 
[polyethylene terephthalate (PET)] mesh tube for re-attach-
ment of soft tissues was used in two patients in both groups. 
Bone grafts were applied in three patients in the treated 
group and in four controls.

DAC hydrogel reconstitution was performed intraop-
eratively, according to the manufacture specifications, as 
previously described elsewhere [17]. In brief, the prefilled 
syringe, containing 300 mg sterile DAC powder, which is 
provided with the DAC kit, was mixed at the time of surgery 
with a solution of 5 mL sterile water for injection and the 
antibiotic(s) chosen by the surgeon, at a concentration rang-
ing from 25 to 50 mg/mL. More specifically, gentamicin 
alone was used in 23 patients, vancomycin in 9 and a com-
bination of vancomycin and tobramycin or gentamicin in the 
remaining 12 patients (Fig. 1a).

In the treated population, a particular care was taken to 
spread a uniform layer of the hydrogel onto each component 
of the mega-implant, including all modular parts, in order 
to provide a complete coating (Fig. 1). An average volume 
of 9.4 ± 6.5 mL of gel (range 5–20 mL) was applied. The 
coating procedure was accomplished immediately before 
implantation of the mega-implant into the anatomical site. In 
the six cases, in which the prosthetic stem was cemented, the 
antibacterial coating was applied to all the implant surface 
with the exception of the cemented aspect of the prosthesis.

Among the oncologic population, chemotherapy was 
administered one to 12 months before surgery in 12 treated 
patients and in ten controls. Three patients in the treated 
and in the control group, respectively, received chemo-
therapy and radiotherapy; 28 treated patients and 30 con-
trols received no therapy. Systemic antibiotic prophylaxis 
was administered in all patients at the time of surgery 
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and postoperatively for 6.5 ± 3.9 days (range 2–28) in the 
treated cohort and for 6.4 ± 4.0 days (range 3–28) in the 
control group.

Patients were followed-up at one, three and six months 
after surgery, and every 6 months thereafter, with a stand-
ard X-ray and other exams based on the primary diagnosis 
and the specific case.

Primary outcome was the evidence of periprosthetic 
joint infection as defined by the first International Con-
sensus Meeting of Philadelphia [18]. Infection was consid-
ered present when one major criterium or three out of five 
minor criteria were met (Table 2). Sonication was applied 
in the cases where prosthesis was removed to increase the 
possibility to distinguish aseptic from infective failure and 
isolate the microorganism [19].

Secondary outcome was the rate of complications, 
including any adverse event related to the use of the coat-
ing. Complications were defined as any condition requir-
ing additional surgery or unplanned treatment, whenever at 
follow-up. Adverse events included all those complications 

that in the opinion of the clinician, could be directly 
related to the use of the coating.

Statistical analysis

Descriptive statistics were used to summarize the data 
and calculated using the Microsoft Excel 2013 software 
(Microsoft, Redmond, Washington). Categorical data were 
analyzed using Fisher’s exact test; continuous data were 
compared using the Student’s t test (http://graph pad.com/). 
p values < 0.05 were considered statistically significant.

Results

The average length of surgery was similar in the two groups 
(cf. Table 3).

Primary outcome Post-surgical infection was observed 
in 6/43 (13.9%) control patients, compared to no infections 
in the treated group (p = 0.028), at an average follow-up of 

Table 1  Demographics, pre- 
and intra-operative data

Treated (N = 43) Controls (N = 43)

Demographics
Total number (male/female) 43 (24/19) 43 (24/19)
Mean age ± standard deviation (min–max) (years) 45.6 ± 21.3 (13–85) 47.4 ± 19.5 (18–84)
BMI 29.5 ± 6.7 (18.1–38.3) 30.6 ± 6.8 (17.8–38.5)
Host type [McPhersons’ classification]
A 1 1
B 30 30
C 12 12
Diagnosis
Osteosarcoma 11 11
Chondrosarcoma 6 6
Ewing’s sarcoma and other sarcomas 7 7
Giant cell tumor 7 7
Other neoplasia 9 9
Infection 1 1
Aseptic prosthetic loosening 1 1
Fracture 1 1
Resection and reconstruction site
Proximal femur (oncologic/non-oncologic) 13/2 13/2
Distal femur (oncologic/non-oncologic) 14/1 14/1
Proximal femur/pelvis 2 2
Proximal femur/distal femur 1 1
Proximal humerus 2 2
Proximal tibia 1 1
Proximal humerus/distal humerus 1 1
Proximal humerus/scapula 1 1
Pelvis (oncologic/non-oncologic) 3/1 3/1
Tarsal bone 1 1

http://graphpad.com/
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24.3 ± 11.7 and 24.2 ± 11.5 months, respectively. More spe-
cifically, 3/37 (8.1%) patients in the control group showed 
a surgical site infection after extremity bone resection and 
reconstruction and 3/6 (50%) after pelvic resection and 
implant positioning. Mega-implant infections were man-
aged with surgical debridement and suppressive antibiotic 
treatment in two cases, implant revision in three patients 
and limb amputation in one. In the treated cohort, a wound 
dehiscence was observed in one patient 15 days after sur-
gery; it healed uneventfully with local medications. No deep 
or organ space infections or implant revision due to septic 
complications were observed.

Secondary outcome Secondary outcomes are resumed in 
Table 4.

Treated group One patient suffered an intra-operative 
fracture of the pelvis and another patient suffered a femoral 
diaphysis fissure. Post-operative bleeding with a vast hema-
toma requiring surgical wound revision was noted in one 
case. Two additional patients underwent aseptic revision of 
the implant for mechanical failure at, respectively, 14 and 
28 months. In both cases, intra-operative cultures were nega-
tive for infection. One more patient required arthroplasty 
revision for tumor reoccurrence 12 months after the primary 
surgery; after revision, he developed a wound infection (pos-
itive to Proteus and E. coli) with dehiscence of the surgi-
cal incision, treated with early debridement and antibiotic 
treatment. Three more patients required limb amputation for 
disease progression at 13, 17 and 26 months, respectively. 
One patient died at 18 months follow-up, due to his underly-
ing malignancy (Ewing’s sarcoma).

No adverse events related to the use of the antibacterial 
hydrogel were reported.

Control group One patient showed a hip implant dis-
location, managed conservatively, and two more had an 

Fig. 1  Intraoperative images of ALHBG preparation (a) and applica-
tion over the surface of the megaprosthetic implants (b and c)

Table 2  First International 
Consensus Meeting of 
Philadelphia Criteria. Infection 
was considered present when 
one major criterium or three out 
of five minor criteria were met

a The threshold for the minor diagnostic criteria was distinguished for acute (< 90  days) and chronic 
(> 90 days) infection
Erythrocyte sedimentation rate (mm/h): not helpful in acute, > 30 in chronic
C-reactive protein (mg/L): > 100 in acute, > 10 in chronic
Synovia white blood cell Count (cells/μl): > 10.000 in acute, > 3.000 in chronic
Synovial polymorphonuclear neutrophils (%): > 90 in acute, > 80 in chronic
Leukocyte esterase: + or ++ both in acute and chronic
Histological analysis of tissue: > N5 neutrophils per high power field in 5 high power fields (× 400) both in 
acute and chronic

Major criteria Two positive periprosthetic cultures with phenotypically identical organisms
A sinus tract communicating with the joint

Minor  criteriaa Elevated serum C-reactive protein (CRP) AND erythrocyte sedimentation rate (ESR)
Elevated synovial fluid white blood cell (WBC) count OR ++ change on leukocyte 

esterase test strip
Elevated synovial fluid polymorphonuclear neutrophil percentage (PMN%)
Positive histological analysis of periprosthetic tissue;
A single positive culture
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intra-operative femoral fissure. One patient showed a tran-
sient femoral nerve palsy after hip joint reconstruction. 
Aseptic implant revision was performed in two patients, 20 
and 22 months after index surgery, respectively. Oncological 
disease progression was observed in six cases at 13, 14, 15, 
20, 24 and 28 months, respectively, requiring implant revi-
sion in two patients, limb amputation in two patients, while 
the remaining two died for tumor recurrence.

Discussion

Infection is the main cause of mega-prosthesis failure. This 
can be related to several factors, such as the fragility of the 
patient who has often undergone chemotherapy, the inva-
siveness of the surgery, the surgical access and its duration. 
Furthermore, it is considered a dramatic event which can 
compromise the prosecution of treatment, preventing adju-
vant chemotherapy and indirectly influencing survival as 
well [20].

The develop of new methods to decrease infection rate 
is one of the main goals in reconstructive surgery and this 
study wants to propose a possible solution in muscular-skel-
etal oncologic surgery.

This study is, to our knowledge, the first showing the 
ability of a fast-resorbable, antibacterial hydrogel coating 
to reduce the occurrence of post-surgical peri-mega-implant 
infections (PMIs) for oncological and non-oncological 
patients. Furthermore, our analysis points out the absence 
of side effects of the coating in the studied population at an 
average follow-up of 2 years.

In spite of current prophylaxis and sterility procedures, 
mega-implants are still characterized by an unacceptable 
high incidence of post-surgical infections, ranging from 7 
to 50%, depending on the diagnosis and the implant loca-
tion [4, 7–9, 21]. In fact, infection is currently reported as 
the leading reason for early failure and revision of mega-
prosthesis [7]. On the other hands, the management of peri-
mega-implant infection is extremely costly and challenging, 
requiring repeated surgeries, prolonged antibiotic treatment 
and hospital stay and associated with a higher risk of limb 
amputation and increased mortality rate [8, 21].

Over the years, several options have been proposed in 
the attempt to decrease the risk of PMI (Table 5), including 
prolonged peri- post-operative antibiotic prophylaxis [9, 22] 
and silver or iodine implant coatings [10, 23, 24].

Concerning antibacterial coating technologies, povi-
done–iodine, used as an electrolyte, forms an adhesive, 
porous anodic oxide with the antiseptic properties of iodine. 
Although not yet available in the market, promising results 
of this coating, applied to various titanium implants, have 
been reported in not comparative clinical trials, in which 
mega-implants and oncological patients were included [24, 
25].

Also, the use of active organic antibiotic coating should 
be an option; recently, a meta-analysis of Tsikopoulos et al. 
evidenced its effectiveness versus both methicillin-resist-
ant Staphylococcus aureus and methicillin-susceptible S. 
aureus, moreover when active coating was administered in 
conjunction with degradable carriers [26].

On the other hands, various silver coating technologies 
for orthopedic mega-implants are available since decades in 
the clinical setting, with reported favorable outcomes [24]. 
Among others, Hardes et al. showed a significant reduction 
of the infection rate (8.9% vs. 16.7%) in 56 silver-coated 
implants of the proximal tibia, compared to 42 uncoated 
titanium implants, at a median follow-up of 8.2 years [25]. 
Similar results have been recently published by Streitbuerger 
et al. [27] and by Sambri et al. [28]. In spite of these encour-
aging reports, the large-scale clinical use of silver coatings 
appears still limited by several factors. First, silver coating is 
only available for a few types of (mega-)implants; secondly, 
silver cytotoxicity limits the application of the coating only 
to the extra-medullary part of a prosthesis, thus leaving large 
parts of the prosthesis and in particular those in direct con-
tact with the bone, exposed to possible bacterial coloniza-
tion [29]. In addition, interlocking mechanisms of modular 

Table 3  Post-operative results

The bold was used to emphasized the statistically significant value

Treated (N = 43) Controls (N = 43) p

Mean surgery dura-
tion ± standard 
deviation (min–
max) (h

5.4 ± 3.1 (2–15) 5.3 ± 3.0 (2–14) 0.87

Mean follow-
up ± standard 
deviation (min–
max) (months)

24.3 ± 11.7 (12–42) 24.2 ± 11.5 (12–41) 0.96

Surgical site infec-
tions

0 (0%) 6 (13.9%) 0.02

Table 4  Post-operative complications

Treated group Control group

Intra-operative fracture: 1 Hip implant dislocation: 1
Intra-operative femoral fissure: 1 Intra-operative femoral fissure: 2
Hematoma and surgical revi-

sion: 1
Transient femoral nerve palsy: 1

Aseptic implant revision: 2 Aseptic implant revision: 2
Oncological disease progres-

sion: 5
Oncological disease progres-

sion: 6
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implants, screws and all plastic components, including poly-
ethylene shells and layers, may not be silver-coated with 
current technologies. Moreover, the efficacy of silver coat-
ing has never been proved in prospective randomized trials 
and outside oncological applications even non-randomized 
studies are particularly scarce and conflicting [30]. While in 
a retrospective, matched, comparative, analysis, Wafa et al. 
showed that the use of silver-coated tumor prosthesis was 
effective in reducing early post-operative septic complica-
tions both in oncological patients and in two-stage revision 
for infection [31], more recently Zajonz et al. [32], in a pro-
spective study on 34 patients, failed to show a statistically 

significant efficacy of silver-mega-implants in revision sur-
gery for previous infection. A last, but substantial factor that 
may be limiting a larger penetration of silver coating in the 
orthopedics market is represented by its relatively high costs 
[33].

Other strategies to reduce post-surgical septic complica-
tions, like direct local administration of vancomycin powder, 
show controversial results and may not currently be recom-
mended to protect mega-implants [34]; in fact, the only 
randomized, comparative study, focused on topical admin-
istration of vancomycin powder at surgery during spine 
procedures, failed to demonstrate a significant reduction 

Table 5  A resumptive table showing the main studies on possible strategies to prevent infections in muscular-skeletal oncologic surgery

Proposed strategies for decreasing infection rate Authors

Prolonged peri-post-operative antibiotic prophylaxis Hettwer et al. [9]: Extended post-operative antibiotic prophylaxis may reduce the risk of 
PJI in patients undergoing tumor resection and endoprosthetic replacement for metastatic 
bone disease of the proximal femur

Silver implant coatings Azab et al. [10]: The silver coating exhibited excellent activity against the multidrug resist-
ant biofilm-forming methicillin-resistant S. pseudintermedius isolate

Kuehl et al. [24]: The silver-coated titanium–aluminum–niobium alloy elicited a strong, 
inoculum-dependent activity against S. epidermidis and S. aureus in an agar inhibition 
assay. Surrounding tissue did not reveal histological signs of silver toxicity. In vitro, no 
emergence of silver resistance was observed

Hardes et al. [25]: The use of silver-coated prosthesis reduced the infection rate in a rela-
tively large and homogeneous group of patients undergone proximal tibia prosthesis for 
sarcoma. When infection occurs, it is less severe

Streitbuerger et al. [27]: Using a silver-coated proximal femoral replacement nearly halved 
the overall infection rate. When infection occurs a one stage revision procedure is pos-
sible

Sambri et al. [28]: The PorAg® coating can be more effective in two-stage revision proce-
dures then standard coating of knee EPR. Reinfection rate in the silver group was slightly 
lower than in uncoated EPR (10.3% vs. 17.5%, p = 0.104)

Mijnendonckx et al. [29]: Comprehensive review of the use and toxicity of silver com-
pounds in many biological applications

Silver resistance is common in several bacteria. These resistance determinants are often 
located on mobile genetic elements, facilitating their spread

Fiore et al. [30]: A review of the literature showing as Silver-coated mega-prosthetic 
implants are safe and effective in reduction in PJI and reinfection rate, in particular in 
higher risk patients and after two-stage revisions

Wafa et al. [31]: A case–control study evidencing as silver-treated implants were par-
ticularly useful in two-stage revisions for infection and in those patients with incidental 
positive cultures at the time of implantation of the prosthesis

Zajonz et al. [32]: The reinfection rate after revision for infection is lower in case of recon-
struction with silver-coated prosthesis

Romanò et al. [33]: The cost of silver coating is widely covered by the saving for 
decreased infection rate

Iodine implant coatings Tsuchiya et al. [23]: Iodine-supported titanium implants are helpful in prevent infection 
in high-risk patient who have to undergo orthopedic surgery or to prevent reinfection in 
case of revision. Cytotoxicity and adverse effects were not detected

Direct local administration of vancomycin Fleischman and Austin [34]: The evidence of the effectiveness of powered local adminis-
tration of vancomycin is very low

Tubaki et al. [35]: The local application of vancomycin powder in surgical wounds did not 
significantly reduce the incidence of infection in patients with surgically treated spinal 
pathologies. The use of vancomycin powder may not be effective when incidence of 
infection is low
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of post-surgical infection [35]; moreover, to the best of our 
knowledge, no report has investigated the efficacy of this 
technique in preventing PMIs.

Preclinical studies have documented the antibiofilm and 
antibacterial effect the DAC hydrogel coating, applied to dif-
ferent materials, commonly used in orthopedic surgery. The 
ability to prevent bacterial colonization has been attributed 
to the antibiofouling effect of the hyaluronic acid, which 
composes the hydrogel [36], coupled with its capability of 
uploading and delivering locally large amounts of antibacte-
rial agents for up to 72 h [15, 37].

The quick release and degradation of the hydrogel, com-
posed of highly biocompatible polymers, probably explains 
the lack of adverse events and side effects reported to date 
and the absence of any interference with implant osteointe-
gration. Boot et al. in an experimental study on rabbits in 
2016 evidenced that hydrogel does not cause inflammatory 
reaction alone or when associated with vancomycin, show-
ing the absence of possible toxic action of the antibiotic on 
osteoblasts [38].

At variance with the above-mentioned coating technolo-
gies, the DAC hydrogel is prepared and applied as a point-
of-care directly by the surgeon on the implant, during the 
surgical procedure. This allows to protect any surface or 
implantable biomaterial and to choose the antibiotic on the 
basis of the local epidemiology and the preference of the 
surgeon [7].

On the other hands, this unique feature allows to inves-
tigate the coating in different clinical settings. In fact, until 
now, the hydrogel has been proven safe and effective safe 
and effective in several clinical trials targeting various appli-
cations, including internal osteosynthesis [17], primary and 
in revision hip and knee joint replacement [4, 39], one- and 
two-stage joint revision for periprosthetic joint infection [18, 
39].

Our results confirm and expand previous observations, 
providing data on patients undergoing joint reconstruction 
with hydrogel coated mega-implants for oncological and 
non-oncological conditions. In particular, we found a statis-
tically significant reduction of surgical site infection, without 
any evidence of adverse event, compared to a matched series 
of patients, without the coating.

While our results look promising, several study limi-
tations should be considered. First, the study sample is 
relatively small and heterogenous both as to concern the 
primary diagnosis and the site of the disease. Although 
this limit is shared by many studies, dealing with antibac-
terial coatings and mega-prosthesis, it remains a possible 
source of bias. A second limitation concerns the control 
population. Although matched for some key factors, the 
type of co-morbidities, the underlying disease progres-
sion, the associated medical treatments and the post-sur-
gical management could not be controlled and matched, 

in spite of our efforts to do so. A further limitation is the 
lack of standardized systemic antibiotic therapy adminis-
tered to all the patients, even if the average duration was 
similar in the two groups. This sums up with the design of 
the present study, in which the surgeons were let free to 
upload the hydrogel with the antibiotic(s) of their choice. 
Another limit of the present study is represented by the 
relatively short follow-up period. Although the minimum 
of 12 months monitoring appears adequate to detect the 
majority of surgical site infections, according both to the 
Center of Disease Control (CDC) [40] and the Infectious 
Diseases Society of America (IDSA) guidelines [41], 
delayed or late periprosthetic infections may develop even 
years after index surgery and these events may not have 
been picked-up by the present analysis; nevertheless, late 
infections often do not depend on intra-operative factors 
but are more related to bacteremia due to secondary foci 
[42]. On the other hands, the 1-year minimum follow-up 
appears long enough to exclude adverse events related to 
the hydrogel, given its quick reabsorption, and confirm the 
absence of problems associated with lack in osteointegra-
tion [15].

These many limitations notwithstanding, our analysis 
provides, for the first time, statistically significant data 
supporting the efficacy of a fast-resorbable hydrogel coat-
ing to mitigate periprosthetic joint infections in patients 
undergoing mega-implants, with no detrimental side 
effects.

If confirmed in larger studies and at longer follow-
ups, this solution may become a useful tool to reduce the 
burden of septic complications currently associated with 
mega-implants.

This consideration becomes more important consider-
ing that this strategy could also be applied in combination 
to other already validated ones.
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