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Total Knee Arthroplasty (TKA) is one of the most common orthopedic procedures 
globally, with wound closure playing a critical role in postoperative recovery and 
complication prevention. Despite advances, the optimal closure technique remains 
debated. This narrative review evaluates current wound closure techniques in TKA 
highlighting their biomechanical and clinical outcomes. Barbed sutures offer operative 
efficiency and comparable biomechanical integrity, reducing closure time and 
needle-stick injuries. Staples provide rapid application but are linked to higher 
postoperative pain and infection in contaminated wounds. Tissue adhesives yield better 
cosmetic outcomes but are limited in high-tension zones. Hybrid techniques combining 
adhesives and sutures enhance closure strength and cosmesis. Emerging technologies, 
including AI-driven monitoring, smart dressings, and negative pressure wound therapy 
show potential but lack standardized protocols and long-term validation. Biomechanical 
considerations such as closure in knee flexion and multilayered approaches significantly 
influence healing outcomes. No single closure method is universally optimal; technique 
selection should be individualized. Emphasis on personalized approaches integrating 
mechanical stability, biological compatibility, and technological advances will guide 
future wound care strategies in TKA. Robust comparative trials and interdisciplinary 
collaboration are essential to standardize protocols and improve long-term outcomes. 

1. INTRODUCTION 

Total Knee Arthroplasty (TKA) is a widely performed ortho
pedic procedure aimed at relieving pain and restoring func
tion in patients with severe knee joint diseases. Despite ad
vancements in surgical techniques and postoperative care, 
wound-related complications remain a significant concern, 
impacting patient outcomes and healthcare resources. 

Surgical site infection (SSI) is a serious complication 
following total knee arthroplasty (TKA), associated with 
prolonged hospitalization, higher morbidity, and in severe 
cases the need for revision procedures. The incidence of SSI 
after primary TKA has been reported to range from 1.1% 
to 2.6%1, while the 2018 International Consensus Meeting 
(ICM) on Musculoskeletal Infection estimated current in
fection rates in knee arthroplasty at 0.4–1.5%, with projec
tions of 0.5–1.6% by 2030, underscoring the ongoing bur
den and the need for optimization of modifiable risk factors 
(Bagheri, Niknafs, Farhadi, et al. 2025; Schwarz, Parvizi, 
Gehrke, et al. 2019), highlighting the vulnerability of the 
knee region to infection. Notably, longer operative dura
tions have been associated with an increased risk of SSIs 
(Teo et al. 2018). 

Beyond infection risks, the biomechanics of wound heal
ing play a pivotal role in postoperative recovery. Factors 
such as incision placement, closure technique, and joint 
movement can influence soft tissue tension, patellar track
ing, and overall knee function. Improper wound healing 
may contribute to complications like arthrofibrosis and lim
ited range of motion, underscoring the need for a compre

hensive understanding of both surgical and rehabilitative 
strategies. 

While various wound closure methods—such as sutures, 
staples, and tissue adhesives—are employed in TKA, there 
is a lack of consensus on the optimal approach. Emerging 
technologies, including smart dressings and AI-driven 
monitoring systems, offer promising avenues for enhancing 
wound care but require further investigation. 

This narrative review aims to synthesize current knowl
edge on wound closure techniques in TKA, explore biome
chanical considerations, evaluate postoperative manage
ment strategies, and identify gaps in the literature to guide 
future research. 

2. METHODOLOGY 

This narrative review synthesizes current evidence on 
wound closure techniques in TKA, with a focus on clinical 
outcomes, biomechanical factors, postoperative manage
ment, and emerging technologies. The objective was to as
sess best practices, identify challenges, and highlight exist
ing research gaps in TKA wound management. To support 
this narrative synthesis, we conducted a comprehensive lit
erature search across PubMed, Scopus, Web of Science, and 
the Cochrane Library up to April 2025. Search terms in
cluded combinations of “Total knee arthroplasty” AND 
(“wound closure” OR “suture techniques”), “TKA” AND 
(“surgical site infection” OR “wound healing”), “Barbed su
tures” OR “staples” AND “TKA,” and “Negative pressure 
wound therapy” AND “orthopedics.” MeSH terms were ap
plied where applicable, and additional records were identi
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fied through manual screening of reference lists. The search 
included English language publications comprising original 
research, systematic reviews, and meta-analyses relevant 
to wound closure, infection risk, and biomechanical out
comes. A narrative review was conducted using literature 
from databases including PubMed, Scopus, Web of Science, 
and the Cochrane Library up to April 2025. Studies included 
those evaluating closure methods (e.g., sutures, staples, 
adhesives, barbed sutures), infection rates, biomechanical 
properties, and rehabilitation outcomes. 

3. CURRENT TECHNIQUES IN WOUND CLOSURE 

Wound closure in total knee arthroplasty (TKA) is essential 
for optimal recovery, influencing complication rates, heal
ing, and patient satisfaction (Rahbari et al. 2025). Current 
strategies include traditional sutures, barbed sutures, tis
sue adhesives, and hybrid systems, which aim to balance 
mechanical stability, biological compatibility, and operative 
efficiency while minimizing infection and wound-related 
complications. In the following, we discuss these closure 
methods, starting with conventional sutures. Traditional 
sutures remain the standard for precise wound approxi
mation, though their time-consuming application and po
tential for wound complications warrant consideration 
(Khalefa, Smith, and Ahmad 2020; Eggers, Fang, and Lion
berger 2011). the metal staples provide rapid closure (re
ducing operative time by 60-70%) but may increase postop
erative pain and inflammation (Yuenyongviwat et al. 2016). 
Emerging technologies like absorbable staples with shape-
memory properties and tissue adhesives with bacteriostatic 
barriers address some of these limitations while introduc
ing new considerations, as given in Table 1. 

3.1. EVOLUTION OF WOUND CLOSURE TECHNIQUES 

The history of wound closure spans millennia, from ancient 
linen sutures to mid-20th-century stainless steel staples. 
Traditional methods prioritized mechanical strength, often 
at the expense of tissue reactivity and patient comfort. 
The advent of synthetic absorbable sutures in the 1970s 
marked a turning point, reducing long-term foreign body 
reactions (W. Zhang, Xie, and Zeng 2022). However, per
sistent challenges such as prolonged operative times, nee
dle-stick injuries, and suboptimal cosmesis spurred inno
vation. Contemporary techniques, including barbed sutures 
and cyanoacrylate-based adhesives, now emphasize rapid 
deployment, reduced tissue trauma, and enhanced healing 
microenvironments (Nambi Gowri and King 2023). 

3.2. TRADITIONAL METHODS 

Sutures: Conventional suturing techniques, including in
terrupted and continuous methods, remain the gold stan
dard for TKA wound closure due to their precision and 
versatility. Absorbable polymers (polyglyconate, poligle
caprone) provide gradual strength reduction aligned with 
tissue healing, while non-absorbable options (polypropy
lene) suit high-tension areas (Nambi Gowri and King 2023; 

Templeton et al. 2015). Subcuticular techniques like the 
buried vertical mattress minimize scarring by avoiding per
cutaneous knots (W. Zhang, Xie, and Zeng 2022). However, 
sutures require 12-15 minutes for 10 cm closures versus 3-5 
minutes for staples, and their tracts increase infection risk 
(74% vs. 36% with staples in laparotomies) (Sundresh, De
vagi, and Gopikrishna 2018). 

Staples: Staples offer rapid wound approximation, re
ducing TKA closure time by 60-70% compared to sutures 
(Sundresh, Devagi, and Gopikrishna 2018). While efficient, 
they cause higher pain during removal and induce localized 
inflammation (Yuenyongviwat et al. 2016). However, metal 
staples induce localized inflammation due to persistent for
eign body presence, increasing post-operative pain and 
wound discharge. Absorbable stapling systems, introduced 
in the 2010s, mitigate these issues by combining polygly
colic acid components with gradual hydrolysis. While ini
tial failure loads for absorbable staples (54.5 N) match tra
ditional polyglyconate sutures (56.9 N) (Templeton et al. 
2015), their higher cost and limited adoption in contami
nated wounds constrain widespread use (P. H. S. da Silva, 
Lopes, Stallmach, et al. 2023). 

Tissue Adhesives:  Cyanoacrylate adhesives (e.g., Der
mabond, Prineo) provide non-invasive closure with bacte
rial resistance and superior cosmesis (89% vs. 54% excel
lent scars compared to sutures) (Dua, A, and Prasad 2021; 
Kulkarni et al. 2025). They demonstrate comparable wound 
dehiscence rates to traditional sutures (2.1% vs. 2.4%) while 
reducing infection rates to 1.51% (Kulkarni et al. 2025; Ar
avind, Sunil, Chandrasekar, et al., n.d.). Although cyano
acrylates are generally less ideal in high-tension or high-
mobility regions, studies indicate that when appropriately 
applied, they perform effectively in TKA incisions (Sun
daram et al. 2020). Limitations include exothermic reac
tions (45–52°C) and a 2–3% risk of allergic contact dermati
tis with agents such as Dermabond, which may cause severe 
local reactions upon re-exposure (G. W. Lee, Kwak, and Lee 
2021; Arkin and Reeder 2024; Kong et al. 2020; T. Liu, Tao, 
Zhao, et al. 2024; Park et al. 2021). 

3.3. EMERGING TECHNOLOGIES 

Barbed Sutures:  Barbed sutures provide knotless wound 
closure while evenly distributing tension along the incision 
(Nambi Gowri and King 2023). Clinical studies demonstrate 
their ability to reduce closure time by 23 minutes per pro
cedure without increasing complication rates, while simul
taneously decreasing needlestick injury risks (E. Li, Niu, 
Lu, et al. 2020). Biomechanical testing shows comparable 
strength to traditional sutures (54.5N vs 56.9N failure load), 
with both failing through tissue rupture rather than suture 
breakage (Templeton et al. 2015). However, they require 
precise implantation depth to avoid subcutaneous puck
ering, particularly challenging in thin-skinned patients 
(Nambi Gowri and King 2023). 

Absorbable Staples:  Next-generation absorbable sta
ples made from polydioxanone (PDO) incorporate shape-
memory properties that dynamically adjust tension as post
operative edema resolves. Concurrent developments 
include 4D-printed meshes with temperature-responsive 
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Table 1. Properties and performance of TKA wound closure modalities.         

Technique Advantages Disadvantages Clinical Outcomes Biomechanical 
Properties 

Traditional 
Sutures 

Precise wound 
approximation; 
Versatility in 
technique and 
materials; Absorbable 
options align with 
tissue healing (Nambi 
Gowri and King 2023; 
Templeton et al. 
2015) 

Time-consuming (12–15 min 
for 10 cm incision); Infection 
risk through suture tracts 
(74%) (Sundresh, Devagi, and 
Gopikrishna 2018); Patient 
discomfort 

Gold standard in many 
surgeries; Subcuticular 
sutures improve 
cosmetic outcomes (W. 
Zhang, Xie, and Zeng 
2022) 

Continuous 
sutures distribute 
tension evenly; 
Risk of peak stress 
at needle entry 
sites (Nambi Gowri 
and King 2023; 
Swain and Gupta 
2015) 

Metal 
Staples 

Fast application 
(reduces operative 
time by 60–70%) 
(Sundresh, Devagi, 
and Gopikrishna 
2018); Effective in 
high-volume 
procedures 

Increased postoperative pain 
(Yuenyongviwat et al. 2016); 
Local inflammation; Higher 
infection in contaminated 
wounds (up to 4.7%) 
(Sundresh, Devagi, and 
Gopikrishna 2018; Lauerman, 
Kolesnik, Park, et al. 2018) 

Shortened closure time; 
Less cosmetic 
satisfaction; Not ideal in 
contaminated or high-
mobility wounds 
(Sundresh, Devagi, and 
Gopikrishna 2018; 
Lauerman, Kolesnik, 
Park, et al. 2018) 

Stress 
concentrated at 
fixation points; 
May lead to edge 
necrosis under 
load (Swain and 
Gupta 2015) 

Absorbable 
Staples 

No need for removal; 
Improved comfort; 
Dynamic tension 
control with shape-
memory effect 

High cost; Limited use in 
contaminated wounds (Lu et 
al. 2021) 

Reduced dehiscence in 
trials (4.1% → 1.9%) 

Polydioxanone 
staples adjust to 
edema changes; 
Comparable initial 
failure load to 
sutures (54.5 N vs 
56.9 N) (Templeton 
et al. 2015) 

Tissue 
Adhesives 

Rapid and non-
invasive; 
Bacteriostatic barrier 
(Kulkarni et al. 2025); 
High cosmetic 
satisfaction (Dua, A, 
and Prasad 2021) 

Risk of thermal reaction 
(45–52°C) (Medeiros et al. 
2024); Contraindicated in 
high-tension/movement 
areas (Medeiros et al. 2024; 
H. G. Lee 2024) 

Infection rates lower 
(1.51%) than sutures 
(2.13%) and staples 
(1.89%) (Kulkarni et al. 
2025); 89% reported 
'excellent' scar 
appearance (Dua, A, and 
Prasad 2021) 

Rigid seal during 
early healing may 
hinder fibroblast 
migration 
(Medeiros et al. 
2024); Not 
suitable under high 
dynamic stress (H. 
G. Lee 2024) 

Barbed 
Sutures 

Knotless design 
reduces time and 
needlestick risk (E. Li, 
Niu, Lu, et al. 2020); 
Even tension 
distribution (Nambi 
Gowri and King 2023) 

Depth control required to 
prevent puckering (Nambi 
Gowri and King 2023) 

No increase in 
complication rates; 
Operative time saved 
(e.g., 23 min per 
mastectomy); 
Comparable strength to 
traditional sutures (54.5 
N) (Templeton et al. 
2015) 

Load distributed 
along wound line; 
Prevents peak 
tension points 
(Nambi Gowri and 
King 2023; Swain 
and Gupta 2015) 

Hybrid 
Approaches 

Combine strength 
and cosmetic benefit; 
Customized to wound 
type; Advanced 
applications (e.g., 
ultrasonic welding + 
adhesives) (H. G. Lee 
2024) 

Lack of standard protocols; 
Higher technical demands 

Superior strength in 
models (92% of native 
tissue strength with 
adhesive-welded 
closure vs 85% with 
sutures) (H. G. Lee 
2024); Promising for 
tracheal and joint 
repairs 

Synergistic tension 
resistance and 
micromotion 
dampening (H. G. 
Lee 2024); 
Adhesives reduce 
epithelial shear 
while sutures 
resist gross 
displacement 

pores that adapt to exudate volume while maintaining neg
ative pressure therapy. 

Hybrid Methods:  Combining techniques, such as using 
barbed sutures for deep tissue layers and adhesives for skin 
closure, aims to leverage the benefits of each method (Ro
manini, Zanoli, Ascione, et al. 2024; Roumeliotis and Gra
ham 2019; L. Li et al. 2023). Such approaches may optimize 
wound healing and cosmetic outcomes, though standard

ized protocols remain to be established. Combining adhe
sives with ultrasonic suture welding exemplifies integra
tive approaches, with experimental models demonstrating 
superior strength compared to conventional methods (Ro
manini, Zanoli, Ascione, et al. 2024; Roumeliotis and Gra
ham 2019; L. Li et al. 2023). 
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3.4. CLINICAL OUTCOMES AND PATIENT-CENTERED 
METRICS 

Contemporary evidence demonstrates distinct clinical pro
files for various TKA closure methods. Barbed sutures re
duce operative time significantly compared to traditional 
techniques, with multiple studies confirming their time ef
ficiency (Romanini, Zanoli, Ascione, et al. 2024; Khlopas 
et al. 2019; Eickmann and Quane 2010; Luo, Zhang, Yan, 
et al. 2020). Infection rates show modest variations be
tween modalities, with meta-analyses reporting 2.13% for 
sutures, 1.89% for staples, and 1.51% for adhesives (Kulka
rni et al. 2025). Notably, staples demonstrate higher infec
tion rates (4.7%) in contaminated wounds, limiting their 
utility in non-clean cases (Sundresh, Devagi, and Gopikr
ishna 2018; Lauerman, Kolesnik, Park, et al. 2018). Patient-
reported outcomes favor adhesives, which yield lower pain 
scores (1.8/10 VAS) and superior scar ratings (15-20% better 
than sutures) due to their non-penetrating application 
(Dua, A, and Prasad 2021; H. G. Lee 2024). However, adhe
sives show limitations in high-tension areas, where minor 
dehiscence (0.5-1mm) may cause local irritation (Medeiros 
et al. 2024). Subcuticular sutures remain a reliable option 
for cosmetic outcomes, though statistical significance ver
sus alternatives varies across studies (Nepal et al. 2020; 
Newman et al. 2011). 

3.5. BIOMECHANICAL PROPERTIES OF CLOSURE 
MATERIALS 

The mechanical behavior of closure materials critically in
fluences healing outcomes. Barbed sutures excel in tension 
distribution, reducing peak stress by 40-60% compared to 
staples through even load sharing along the wound (Nambi 
Gowri and King 2023; Swain and Gupta 2015). Staples con
centrate stress at fixation points, potentially compromising 
wound margins during cyclic loading (Swain and Gupta 
2015). Hybrid approaches combining sutures with adhe
sives offer synergistic benefits - sutures provide initial 
strength while adhesives minimize disruptive micromotion 
(H. G. Lee 2024). Material properties further impact out
comes: multifilament sutures harbor 12-15% more S. au
reus than monofilaments due to bacterial entrapment (Sun
dresh, Devagi, and Gopikrishna 2018), while polypropylene 
non-absorbables trigger granulomatous reactions in 8-12% 
of patients (W. Zhang, Xie, and Zeng 2022). Adhesives avoid 
these issues but may restrict fibroblast migration during 
early healing phase (days 3–7) if overapplied (Medeiros et 
al. 2024). These biomechanical factors necessitate careful 
material selection based on surgical site demands and an
ticipated patient activity levels. 

4. BIOMECHANICAL CONSIDERATIONS IN 
WOUND HEALING AFTER TKA 

The biomechanical success of wound healing in TKA de
pends critically on surgical technique, soft tissue manage
ment, and postoperative rehabilitation. Closing the wound 
with the knee in 90° flexion, rather than full extension, 

has been shown to improve early range of motion (ROM) 
and reduce anterior knee pain by allowing more natural 
soft tissue alignment under physiologic tension (Lu et al. 
2021; Wang et al. 2014). Minimally invasive incisions (8–12 
cm) reduce lateral skin numbness by 38% compared to tra
ditional longer incisions (14–18 cm), preserving sensory 
branches of the infrapatellar nerve that contribute to pro
prioception (I. Alcelik, Sukeik, Pollock, et al. 2012). How
ever, smaller incisions may increase soft tissue tension dur
ing deep flexion (>90°), potentially compromising wound 
integrity. In contrast, conventional midline incisions offer 
better surgical exposure but disrupt more vasculature, in
creasing dependence on collateral circulation. Optimal clo
sure technique—such as suturing in semi-flexion 
(30–45°)—balances tension across the wound, reducing de
hiscence risk while promoting functional recovery (Chen, 
Bains, Sodhi, et al. 2022). The biomechanical and clinical 
trade-offs of common closure methods are compared in 
Table 2, highlighting barbed sutures’ 6% complication rate 
versus staples’ stress concentration risks. 

Soft tissue tension plays a pivotal role in postoperative 
joint mechanics. Studies measuring intraoperative distrac
tion forces report averages of 126N in extension and 121N 
in flexion, underscoring the need for precise tensioning 
to ensure stability and ROM (A, H, and Tj 2004; Becker, 
Voss, Lettner, et al. 2025). Patellar tracking is particularly 
sensitive to surgical technique; improper closure can alter 
lateral retinacular tension, increasing patellofemoral con
tact pressures by 12–15% during deep flexion (I. A. Alcelik 
et al. 2016). Meticulous attention to extensor mechanism 
alignment is essential to prevent maltracking, which can 
impair gait and accelerate wear (Gasparini, Familiari, and 
Ranuccio 2013). Postoperative scar formation further influ
ences outcomes, with excessive anterior fibrosis elevating 
patellofemoral forces by 18% during stair ascent (Harato 
et al. 2016). Early mobilization—achieving >90° flexion by 
postoperative day 3—reduces arthrofibrosis risk by 23%, 
though overly aggressive rehabilitation may strain healing 
tissues (Chen, Bains, Sodhi, et al. 2022). Direct ice applica
tion, while reducing pain, decreases peri-incisional perfu
sion by 40%, potentially delaying epithelialization (Foster, 
Williams, Forte, et al., n.d.). 

Complications arising from suboptimal wound biome
chanics include patellar maltracking, arthrofibrosis, and re
stricted ROM (Table 3). Maltracking often results from mis
aligned closures or component malposition, leading to pain 
and functional deficits (Gasparini, Familiari, and Ranuccio 
2013; Zhu et al. 2017). Arthrofibrosis, characterized by ex
cessive scar tissue, typically stems from uncontrolled in
flammation or delayed rehabilitation (Thompson, Novikov, 
Cizmic, et al. 2019). Physical therapy remains first-line 
treatment, with manipulation under anesthesia or surgical 
release considered for refractory cases (Wang et al. 2014; 
Ali, Ferguson, Singh, et al. 2023; Cheuy et al. 2017; Ipach 
et al. 2011). Limited ROM, influenced by preoperative stiff
ness and surgical trauma, can hinder basic functions like 
stair climbing; achieving 90° flexion early is critical for re
covery (Wang et al. 2014; Ipach et al. 2011). 
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Table 2. Biomechanical properties and clinical outcomes of common TKA wound closure methods            

Method Biomechanical Impact Clinical Outcome 

Barbed sutures Distribute tension evenly, 
reducing peak stress 

6% wound complications vs. 13% with non-barbed sutures (Chen, Bains, 
Sodhi, et al. 2022) 

Staples Concentrate stress at fixation 
points 

Higher edge necrosis risk in limited ROM patients (Dubin et al. 2022) 

Cyanoacrylate 
adhesives 

Rigid seals restrict 
micromotion early healing 

2-octyl adhesive reduces wound discharge by 50% vs. non-adhesive 
closures (T. Liu, Tao, Zhao, et al. 2024) 

Table 3. Biomechanical triggers and clinical consequences of major TKA wound healing complications            

Complication Biomechanical Trigger Clinical Impact 

Patellar 
maltracking 

Altered quadriceps vector from proximal 
scar contracture 

22% higher anterior knee pain scores (Harato et al. 2016) 

Arthrofibrosis Reduced TF joint translation from posterior 
capsule fibrosis 

15° average flexion loss (Chen, Bains, Sodhi, et al. 2022) 

Wound 
dehiscence 

Cyclic loading exceeding suture/adhesive 
failure limits 

2.1–4.7% revision risk (T. Liu, Tao, Zhao, et al. 2024; Chen, 
Bains, Sodhi, et al. 2022) 

To optimize outcomes, surgeons should consider lateral-
parapatellar approaches, which minimize quadriceps dis
ruption but require careful closure to avoid sensory loss 
(Yuan et al. 2019; Peng et al. 2015; Shah and Shah 2024). 
In addition, the subvastus approach represents a minimally 
invasive technique that preserves the extensor mechanism, 
reduces postoperative pain, and facilitates faster functional 
recovery. Postoperative positioning also matters: supine 
sleeping improves terminal extension by 3° compared to 
lateral positions, reducing flexion contracture risk (Chen, 
Bains, Sodhi, et al. 2022; Cao et al. 2021). Rehabilitation 
timing should balance tissue healing and mobility; delaying 
flexion beyond 90° until days 5–7 allows fibroblast prolifer
ation while preventing stiffness (Chen, Bains, Sodhi, et al. 
2022; Foster, Williams, Forte, et al., n.d.). 

5. POSTOPERATIVE MANAGEMENT AND 
WOUND HEALING CONSIDERATIONS 

Early postoperative mobilization supports circulation, re
duces edema, and promotes functional recovery after TKA, 
provided that excessive stress on the incision is avoided. 
Gentle range-of-motion exercises initiated within 24–48 
hours and limited knee flexion (≤90°) during the first week 
help maintain tissue oxygenation and wound stability 
(Ghritlahre et al. 2024; Rr et al. 2019; Freccero, Van Steyn, 
Joslin, et al. 2022; Jaiswal et al. 2012; Mau-Moeller et al. 
2014). Rehabilitation should progress gradually with care
ful monitoring of healing status. Adjunct measures such 
as manual scar mobilization or biofeedback may assist re
covery when applied cautiously (Jurecka et al. 2021; Alsiri 
et al. 2025). Compression therapy offers mixed results and 
should be individualized (P. Liu et al. 2020). While post
operative rehabilitation can substantially influence wound 
healing outcomes, it lies beyond the primary focus of this 
review and is therefore only briefly addressed here. 

Targeted nutritional support plays a crucial role in post
operative tissue repair. Collagen peptides provide essential 
amino acids that enhance collagen formation and improve 
scar quality (Evans and Evans 2018), while vitamin C serves 
as a critical cofactor for collagen synthesis and antioxidant 
protection (DePhillipo et al. 2018). Vitamin D supplemen
tation, particularly high-dose preoperative regimens 
(300,000 IU), may reduce postoperative infections in defi
cient patients (Birinci, Hakyemez, Geçkalan, et al. 2024). 
Essential fatty acids demonstrate complex effects - 
omega-3s modulate inflammatory responses while 
omega-6s like linoleic acid promote angiogenesis (Chow 
and Barbul 2014; J. R. Silva et al. 2018). Additional mi
cronutrients including zinc, vitamin A, and arginine further 
support immune function and cellular proliferation during 
wound healing (Kurdi et al. 2023; Yusuf 2022). These inter
ventions should be individualized based on patient nutri
tional status and healing progression. 

6. ADVANCED WOUND DRESSINGS AND 
EMERGING TECHNOLOGIES 

6.1. MODERN WOUND DRESSINGS 

Contemporary wound dressings for TKA have transitioned 
from basic gauze to sophisticated biomaterial systems de
signed to optimize healing (Table 4). Hydrocolloid dress
ings maintain a moist, bacteria-resistant environment that 
promotes natural debridement while allowing joint move
ment (Nguyen et al., n.d.). For wounds with moderate 
drainage, hydrofiber and alginate dressings provide supe
rior fluid absorption while conforming to the surgical site 
(Nguyen et al., n.d.; Su et al. 2022). Clinical studies demon
strate silicone foam dressings (like Mepilex Border®) offer 
the best outcomes - reducing complications while improv
ing comfort and mobility scores compared to other options 
(Dobbelaere et al. 2015). 
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Table 4. Characteristics and Clinical Applications of Modern Wound Dressings in TKA           

Dressing Type Key Features Clinical Benefits in TKA Limitations / Challenges 

Hydrocolloid Moist environment, 
occlusive, promotes 
autolytic 
debridement 

Supports early mobilization, 
reduces infection risk 

Limited TKA-specific data (Nguyen et al., 
n.d.) 

Hydrofiber / 
Alginate 

Highly absorbent, 
conforms to wound 
contours 

Suitable for moderate to high 
exudate wounds, maintains 
moisture balance 

May require frequent dressing changes 
(Nguyen et al., n.d.; Su et al. 2022) 

Foam / 
Silicone (e.g., 
Mepilex®) 

Cushions wound, 
absorbs exudate, 
improves comfort 

Lower wound complication rates, 
less pain, enhanced mobility, fewer 
dressing changes 

Higher cost in some cases (Nguyen et al., 
n.d.; Dobbelaere et al. 2015) 

Transparent 
Film / 
Hydropolymer 

Prolonged wear (up 
to 14 days), allows 
visual monitoring 

High patient satisfaction, fewer 
dressing changes, compatibility 
with enhanced recovery after 
surgery 

Limited absorption capacity (Rousseau, 
Plomion, and Sandy-Hodgetts 2022) 

Hydrogel with 
bioactives 

Enhances 
angiogenesis, 
reduces fibrosis, 
modulates healing 

Faster wound healing, improved 
scar quality 

Limited application in TKA; primarily 
preclinical studies (Nifontova, Safaryan, 
Khristidis, et al. 2024; Song, Li, Zhao, et al. 
2022) 

Bioengineered 
/ Composite 
Dressings 

Mimics ECM, 
includes growth 
factors or 
antimicrobials 

Supports tissue regeneration, 
biocompatible, biodegradable 

Limited clinical evidence in TKA patients 
(Nguyen et al., n.d.; Zarepour et al. 2024) 

Smart 
Dressings 
(sensor-
integrated) 

Monitors 
temperature, pH, 
moisture, bacterial 
presence 

Enables early detection, reduces 
hospital visits, allows real-time 
feedback 

Experimental stage, high cost (Nguyen et al., 
n.d.; Tarazi et al. 2020; Jiang, Trotsyuk, Niu, 
et al. 2023) 

Transparent hydropolymer dressings enable continuous 
wound monitoring with extended 14-day wear, minimizing 
dressing changes while maintaining visibility (Rousseau, 
Plomion, and Sandy-Hodgetts 2022). Cutting-edge hydro
gel dressings now incorporate bioactive components such 
as growth factors that actively enhance tissue regeneration 
and scar quality (Nifontova, Safaryan, Khristidis, et al. 
2024; X. Zhang, Huang, Luo, et al. 2024). The most ad
vanced options include bioengineered scaffolds and bacter
ial nanocellulose dressings that mimic natural tissue while 
delivering antimicrobial agents, though more TKA-specific 
research is needed (Zarepour et al. 2024). 

6.2. SMART MONITORING TECHNOLOGIES 

Current smart wound monitoring systems (Table 5) inte
grate wireless sensors to track critical healing parameters 
including temperature, pH, moisture, and bacterial load in 
real-time (Jiang, Trotsyuk, Niu, et al. 2023). These tech
nologies offer three key capabilities: (1) early complication 
detection through continuous monitoring, (2) remote pa
tient tracking to reduce unnecessary clinic visits, and (3) 
data-driven personalization of treatment plans (Tarazi et 
al. 2020). While promising, their clinical adoption faces sig
nificant validation and implementation hurdles. 

6.3. NEGATIVE PRESSURE WOUND THERAPY (NPWT) 

NPWT applies controlled sub-atmospheric pressure 
through a sealed dressing, a technique shown to signif
icantly improve TKA outcomes (Siqueira et al. 2016). As 
summarized in Table 6, the therapy enhances healing 

through three key mechanisms: reduced edema, increased 
perfusion, and mechanical stabilization of wound edges 
(Song, Li, Zhao, et al. 2022; Chen, Bains, Sax, et al. 2022). 
Clinical studies demonstrate 40-50% lower surgical site in
fection rates compared to conventional dressings, particu
larly in high-risk patients (Song, Li, Zhao, et al. 2022). 

Table 6 highlights that while NPWT’s economic value 
grows clearer through reduced reoperations and dressing 
changes (Su et al. 2022; Dobbelaere et al. 2015), clinicians 
must balance these benefits against equipment costs and 
monitor for potential skin complications like blistering 
(Helito et al. 2017). For optimal results, NPWT should be 
reserved for high-risk patients (e.g., those with obesity or 
diabetes), while standard dressings remain appropriate for 
routine cases. 

7. DISCUSSION & EXPERT COMMENTARY 

7.1. SCIENTIFIC SYNTHESIS AND CLINICAL 
IMPLICATIONS 

Wound closure critically influences postoperative outcomes 
in TKA (L. Zhang et al. 2025). Evidence favors barbed su
tures for their lower complication rates (3% vs 6%) and 
faster closure (≈7 minutes shorter) than traditional sutures 
(Chen et al. 2024; Naylor et al. 2023). Multilayer watertight 
closures that integrate barbed sutures with topical adhe
sives or polyester mesh further reduce infection and dehis
cence (Snyder et al. 2021). 

2-octyl cyanoacrylate adhesives enhance superficial clo
sure outcomes, improving cosmesis, discharge control, and 
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Table 5. Artificial Intelligence (AI) and Sensor-Based Wound Monitoring Technologies in TKA           

Technology Function Benefits for TKA Patients Limitations / Challenges 

Smart 
Sensor-
Integrated 
Dressings 

Real-time sensing of 
temperature, pH, moisture, 
bacterial presence 

Early detection of infection or 
delayed healing, remote 
monitoring, reduced clinic visits 

Still in experimental phase (Nguyen et 
al., n.d.; Tarazi et al. 2020; Jiang, 
Trotsyuk, Niu, et al. 2023) 

AI 
Algorithms 

Data analytics and 
complication prediction 

Personalized wound care, trend 
analysis, alerts for early 
intervention 

Requires validation through clinical 
trials (Nguyen et al., n.d.; Tarazi et al. 
2020) 

Closed-
Loop Smart 
Systems 

Autonomous drug delivery or 
electrical stimulation based 
on wound signals 

Accelerated healing, tailored 
interventions 

Currently under development (Jiang, 
Trotsyuk, Niu, et al. 2023) 

Table 6. Clinical applications of negative pressure wound therapy (NPWT) in TKA           

Feature Clinical Impact in TKA Benefits Limitations / Challenges 

Mechanism of 
Action 

Applies sub-atmospheric 
pressure; removes exudate, 
promotes granulation and 
perfusion 

Improves healing, 
reduces infection, 
enhances wound edge 
approximation 

Requires specialized equipment and close 
monitoring (Song, Li, Zhao, et al. 2022; 
Chen, Bains, Sax, et al. 2022) 

High-Risk 
Patient Use 

Effective in patients with 
obesity, diabetes, or prior 
wound complications 

Lower rates of wound 
dehiscence and surgical 
site infections 

Risk of skin blistering (mitigated in newer 
devices) (Song, Li, Zhao, et al. 2022; Helito 
et al. 2017) 

Economic 
Considerations 

May reduce overall costs by 
preventing complications 
despite higher upfront cost 

Fewer reoperations and 
dressing changes 

Needs cost-benefit justification for 
routine implementation (Su et al. 2022; 
Dobbelaere et al. 2015; Helito et al. 2017) 

patient satisfaction without compromising safety (T. Liu, 
Tao, Zhao, et al. 2024). Technique selection should remain 
individualized, guided by comorbidities, skin quality, and 
activity level (Chen et al. 2024). 

Our team recommends barbed sutures for capsular clo
sure, performed in 60–90° knee flexion to optimize align
ment and recovery (Maniar, Mody, Wakankar, et al. 2023; 
Sanz-Ruiz et al. 2025). Triclosan-coated sutures are advised 
for high-risk patients, and NPWT remains beneficial in 
high-risk or complex cases, such as patients with obesity, 
diabetes, or wound-healing challenges, despite its higher 
cost (Ainslie-Garcia, Anderson, Bloch, et al. 2025; Krebs, 
Elmallah, Khlopas, et al. 2018). Emerging tools such as AI-
assisted monitoring are promising but require validation. 
Future studies should establish standardized hybrid closure 
protocols and long-term cost-effectiveness analyses. Figure 
1 summarizes the principal domains of wound closure after 
TKA, including preoperative, surgical, biomechanical, and 
postoperative considerations. 

7.2. EXPERT PERSPECTIVE 

Based on our team’s clinical experience, optimal TKA clo
sure should balance mechanical integrity, biological com
patibility, technical feasibility, and patient comfort. We rec
ommend broader adoption of barbed sutures and advanced 
adhesives, which in our practice provide faster, more reli
able closure than traditional techniques. 

We particularly endorse flexion closure (60–90°) for im
proved early range of motion and reduced anterior knee 
pain, while recognizing its ergonomic challenges. For high-

risk patients, triclosan-coated sutures are advisable, and 
NPWT remains valuable in complex cases. 

Emerging technologies such as absorbable staples, smart 
dressings, and AI monitoring hold promise but require fur
ther validation and cost–benefit assessment before routine 
use. We advocate for comparative effectiveness research 
and standardized biomechanical testing to integrate inno
vation into clinical protocols. 

8. PERSISTING GAPS IN TKA WOUND CLOSURE 
RESEARCH 

TKA closure research is limited by heterogeneous study de
signs and inconsistent outcome definitions, lacking high-
quality comparative trials. Biomechanical insights, such as 
finite element modeling, rarely translate to clinical prac
tice. Emerging technologies (absorbable staples, smart 
dressings, AI monitoring) face adoption challenges due to 
cost, limited long-term data, and insufficient randomized 
validation. Research is often siloed, missing interdiscipli
nary collaboration across surgery, rehabilitation, engineer
ing, and nutrition. Short-term focus overlooks longitudinal 
outcomes like joint mobility, aesthetics, patient satisfac
tion, and revision risks. Prospective, multidisciplinary stud
ies with extended follow-up are needed to address these 
gaps. 
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Figure 1. Visual summary of key domains in wound closure after TKA, illustrating preoperative considerations,              
surgical closure techniques, biomechanical principles, postoperative management, and emerging technologies.           
Image credits: Authors. Figure created by the authors based on information synthesized from the reviewed                
literature.  

9. CONCLUSION 

Wound closure in TKA is not merely a procedural step—it is 
central to recovery, influencing infection rates, joint func
tion, and patient satisfaction. No universal method excels 
across all metrics, and technique selection should be per
sonalized based on patient profile, tissue characteristics, 
and rehabilitation goals.Technologies such as barbed su
tures, tissue adhesives, and hybrid methods offer benefits 
in operative efficiency and healing. Additionally, advanced 
dressings, AI-enabled monitoring, and negative pressure 

therapy reflect a shift toward personalized, tech-integrated 
care, though they require further validation. 

The future of TKA wound management lies in a multi
faceted, evidence-based approach—one that unites surgical 
precision, mechanical insight, and patient-centered care to 
optimize both short- and long-term outcomes. 

Submitted: August 02, 2025 EDT. Accepted: October 25, 2025 
EDT. Published: May 19, 2026 EDT. 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License 

(CCBY-NC-ND-4.0). View this license's legal deed at https://creativecommons.org/licenses/by-nc-nd/4.0 and legal code at 

https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode for more information. 

From Incision to Recovery: Advances and Challenges in Wound Closure After Total Knee Arthroplasty

Journal of Orthopaedic Experience & Innovation 9

https://creativecommons.org/licenses/by-nc-nd/4.0
https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode


REFERENCES 

A, H., A. H, and W. Tj. 2004. “Soft-Tissue Tension 
Total Knee Arthroplasty.” J Arthroplasty 19 (5). https:/
/doi.org/10.1016/j.arth.2004.01.003. 

Ainslie-Garcia, M. H., L. A. Anderson, B. V. Bloch, et 
al. 2025. “Identifying Critical Evidence Gaps in 
Wound Closure and Incision Management After Total 
Knee Arthroplasty: Delphi Panel Insights.” J 
Arthroplasty 40 (1): 111-118.e1. https://doi.org/
10.1016/j.arth.2024.06.057. 

Alcelik, I. A., M. I. Blomfield, G. Diana, A. J. Gibbon, 
N. Carrington, and S. Burr. 2016. “A Comparison of 
Short-Term Outcomes of Minimally Invasive 
Computer-Assisted vs Minimally Invasive 
Conventional Instrumentation for Primary Total Knee 
Arthroplasty: A Systematic Review and Meta-
Analysis.” J Arthroplasty 31 (2): 410–18. https://
doi.org/10.1016/j.arth.2015.09.013. 

Alcelik, I., M. Sukeik, R. Pollock, et al. 2012. 
“Comparison of the Minimally Invasive and Standard 
Medial Parapatellar Approaches for Primary Total 
Knee Arthroplasty.” Knee Surg Sports Traumatol 
Arthrosc Off J ESSKA 20 (12): 2502–12. https://
doi.org/10.1007/s00167-012-1944-3. 

Ali, M., C. Ferguson, I. Singh, et al. 2023. 
“Arthrofibrosis in Robotic Total Knee Arthroplasty: 
An Investigation Into How Robotic Assistance May 
Contribute to a Tight Knee.” JAAOS Glob Res Rev 7 
(5): e23.00025. https://doi.org/10.5435/JAAOSGlobal-
D-23-00025. 

Alsiri, N., S. A. Alshatti, M. Al-Saffar, R. S. Bhatia, F. 
Fairouz, and S. Palmer. 2025. “EMMATKA Trial: The 
Effects of Mobilization with Movement Following 
Total Knee Arthroplasty in Women: A Single-Blind 
Randomized Controlled Trial.” J Orthop Surg 20:181. 
https://doi.org/10.1186/s13018-025-05568-8. 

Aravind, K., C. G. Sunil, S. Chandrasekar, et al. n.d. 
“Cyanoacrylate vs. Sutures in Clean and Clean-
Contaminated Surgical Wounds – a Randomised 
Control Study.” Innov Surg Sci 9 (1): 47–54. https://
doi.org/10.1515/iss-2023-0060. 

Arkin, L. M., and M. Reeder. 2024. “Commentary on 
JPOSNA® Paper, ‘Dermatitis after Spine Fusion 
Caused by Liquid Adhesive (2-Octyl Cyanoacrylate).’” 
J Pediatr Orthop Soc N Am 7:100044. https://doi.org/
10.1016/j.jposna.2024.100044. 

Bagheri, A., A. S. Niknafs, B. Farhadi, et al. 2025. 
“Incidence and Risk Factors of Surgical Site Infection 
After Knee Arthroplasty; a Systematic Review and 
Meta-Analysis.” Arch Acad Emerg Med 13 (1): 
e28–e28. https://doi.org/10.22037/aaemj.v13i1.2543. 

Becker, R., M. Voss, J. Lettner, et al. 2025. “Mean 
Distraction Force Applied in Tension-Controlled 
Ligament-Balanced Total Knee Arthroplasty: A 
Systematic Review and Meta-Analysis.” Knee Surg 
Sports Traumatol Arthrosc 33 (7): 2498–2526. https://
doi.org/10.1002/ksa.12629. 

Birinci, M., Ö. S. Hakyemez, M. A. Geçkalan, et al. 
2024. “Effect of Vitamin D Deficiency on 
Periprosthetic Joint Infection and Complications 
After Primary Total Joint Arthroplasty.” J Arthroplasty 
39 (9S2): S151–57. https://doi.org/10.1016/
j.arth.2024.05.012. 

Cao, L., H. Yang, K. Sun, H. Wang, H. Fan, and W. 
Cheng. 2021. “The Role of Knee Position in Blood 
Loss and Enhancement of Recovery after Total Knee 
Arthroplasty.” J Knee Surg 34 (12): 1304–9. https://
doi.org/10.1055/s-0040-1708042. 

Chen, Z., S. S. Bains, O. C. Sax, N. Sodhi, and M. A. 
Mont. 2022. “Dressing Management during Total 
Knee Arthroplasty: A Systematic Review and Meta-
Analysis.” J Knee Surg 35:1524–32. https://doi.org/
10.1055/s-0042-1758674. 

———. 2024. “Optimal Method of Skin Wound 
Management for Total Knee Arthroplasty: A 
Systematic Review and Meta-Analysis.” J Knee Surg 
37 (3): 238–47. https://doi.org/10.1055/
s-0043-1768248. 

Chen, Z., S. S. Bains, N. Sodhi, and M. A. Mont. 2022. 
“Outcomes of Deep Wound Management Methods 
During Total Knee Arthroplasty: A Systematic Review 
and Meta-Analysis.” Surg Technol Int 41:289–95. 
https://doi.org/10.52198/22.STI.41.OS1609. 

Cheuy, V. A., J. R. H. Foran, R. J. Paxton, M. J. Bade, J. 
A. Zeni, and J. E. Stevens-Lapsley. 2017. 
“Arthrofibrosis Associated With Total Knee 
Arthroplasty.” J Arthroplasty 32 (8): 2604–11. https://
doi.org/10.1016/j.arth.2017.02.005. 

Chow, O., and A. Barbul. 2014. “Immunonutrition: 
Role in Wound Healing and Tissue Regeneration.” 
Adv Wound Care 3 (1): 46–53. https://doi.org/10.1089/
wound.2012.0415. 

From Incision to Recovery: Advances and Challenges in Wound Closure After Total Knee Arthroplasty

Journal of Orthopaedic Experience & Innovation 10

https://doi.org/10.1016/j.arth.2004.01.003
https://doi.org/10.1016/j.arth.2004.01.003
https://doi.org/10.1016/j.arth.2024.06.057
https://doi.org/10.1016/j.arth.2024.06.057
https://doi.org/10.1016/j.arth.2015.09.013
https://doi.org/10.1016/j.arth.2015.09.013
https://doi.org/10.1007/s00167-012-1944-3
https://doi.org/10.1007/s00167-012-1944-3
https://doi.org/10.5435/JAAOSGlobal-D-23-00025
https://doi.org/10.5435/JAAOSGlobal-D-23-00025
https://doi.org/10.1186/s13018-025-05568-8
https://doi.org/10.1515/iss-2023-0060
https://doi.org/10.1515/iss-2023-0060
https://doi.org/10.1016/j.jposna.2024.100044
https://doi.org/10.1016/j.jposna.2024.100044
https://doi.org/10.22037/aaemj.v13i1.2543
https://doi.org/10.1002/ksa.12629
https://doi.org/10.1002/ksa.12629
https://doi.org/10.1016/j.arth.2024.05.012
https://doi.org/10.1016/j.arth.2024.05.012
https://doi.org/10.1055/s-0040-1708042
https://doi.org/10.1055/s-0040-1708042
https://doi.org/10.1055/s-0042-1758674
https://doi.org/10.1055/s-0042-1758674
https://doi.org/10.1055/s-0043-1768248
https://doi.org/10.1055/s-0043-1768248
https://doi.org/10.52198/22.STI.41.OS1609
https://doi.org/10.1016/j.arth.2017.02.005
https://doi.org/10.1016/j.arth.2017.02.005
https://doi.org/10.1089/wound.2012.0415
https://doi.org/10.1089/wound.2012.0415


DePhillipo, N. N., Z. S. Aman, M. I. Kennedy, J. P. 
Begley, G. Moatshe, and R. F. LaPrade. 2018. “Efficacy 
of Vitamin C Supplementation on Collagen Synthesis 
and Oxidative Stress After Musculoskeletal Injuries: 
A Systematic Review.” Orthop J Sports Med 6 (10): 
2325967118804544. https://doi.org/10.1177/
2325967118804544. 

Dobbelaere, A., N. Schuermans, S. Smet, C. Van Der 
Straeten, and J. Victor. 2015. “Comparative Study of 
Innovative Postoperative Wound Dressings after Total 
Knee Arthroplasty.” Acta Orthop Belg 81 (3): 454–61. 

Dua, A., N. S. A, and K. K. Prasad. 2021. “Comparison 
of Tissue Adhesive (N-Butyl-2-Cyanoacrylate) versus 
Conventional Suturing in Umbilical Hernia 
Surgeries.” Int Surg J 8 (4): 1165–67. https://doi.org/
10.18203/2349-2902.isj20211291. 

Dubin, J. A., D. Hameed, S. S. Bains, T. Board, R. 
Nunley, and M. A. Mont. 2022. “Effect of Various 
Ancillary Operating Room Techniques on Wound 
Healing Outcomes After Total Knee Arthroplasty.” 
Surg Technol Int 43:279–88. https://doi.org/10.52198/
23.STI.43.OS1748. 

Eggers, M. D., L. Fang, and D. R. Lionberger. 2011. “A 
Comparison of Wound Closure Techniques for Total 
Knee Arthroplasty.” J Arthroplasty 26 (8): 
1251-1258.e4. https://doi.org/10.1016/
j.arth.2011.02.029. 

Eickmann, T., and E. Quane. 2010. “Total Knee 
Arthroplasty Closure with Barbed Sutures.” J Knee 
Surg 23 (03): 163–68. https://doi.org/10.1055/
s-0030-1268692. 

Evans, D. C., and B. G. Evans. 2018. “The Effects of 
Platelet-Rich Plasma and Activated Collagen on 
Wound Healing in Primary Total Joint Arthroplasty.” 
Orthopedics 41 (2): e262–67. https://doi.org/10.3928/
01477447-20180213-05. 

Foster, D., J. Williams, A. J. Forte, et al. n.d. 
“Application of Ice for Postoperative Total Knee 
Incisions – Does This Make Sense? A Pilot Evaluation 
of Blood Flow Using Fluorescence Angiography.” 
Cureus 11 (7): e5126. https://doi.org/10.7759/
cureus.5126. 

Freccero, D. M., P. Van Steyn, P. M. N. Joslin, et al. 
2022. “Continuous Femoral Nerve Block Reduces the 
Need for Manipulation Following Total Knee 
Arthroplasty.” JBJS Open Access 7 (3): e21.00155. 
https://doi.org/10.2106/JBJS.OA.21.00155. 

Gasparini, G., F. Familiari, and F. Ranuccio. 2013. 
“Patellar Malalignment Treatment in Total Knee 
Arthroplasty.” Joints 1 (1): 10–17. 

Ghritlahre, A. K., G. S. Sandhu, S. Gupta, R. K. Garg, 
H. Dhindsa, and A. Gill. 2024. “Effect of Early versus 
Delayed Enteral Feeding in Case of Perforation 
Peritonitis.” Int J Life Sci Biotechnol Pharma Res 
13:582–88. https://doi.org/10.69605/
ijlbpr_13.8.2024.100. 

Harato, K., H. Tanikawa, Y. Morishige, K. Kaneda, and 
Y. Niki. 2016. “What Are the Important Surgical 
Factors Affecting the Wound Healing after Primary 
Total Knee Arthroplasty?” J Orthop Surg 11:7. https://
doi.org/10.1186/s13018-016-0340-y. 

Helito, C. P., D. K. Bueno, P. N. Giglio, M. B. Bonadio, 
J. R. Pécora, and M. K. Demange. 2017. “NEGATIVE-
PRESSURE WOUND THERAPY IN THE TREATMENT 
OF COMPLEX INJURIES AFTER TOTAL KNEE 
ARTHROPLASTY.” Acta Ortop Bras 25 (2): 85–88. 
https://doi.org/10.1590/1413-785220172502169053. 

Ipach, I., F. Mittag, J. Lahrmann, B. Kunze, and T. 
Kluba. 2011. “Arthrofibrosis after TKA - Influence 
Factors on the Absolute Flexion and Gain in Flexion 
after Manipulation under Anaesthesia.” BMC 
Musculoskelet Disord 12 (1): 184. https://doi.org/
10.1186/1471-2474-12-184. 

Jaiswal, P. K., J. R. Perera, W. Khan, and S. G. Rao. 
2012. “Treating Stiffness After Total Knee 
Arthroplasty: A Technical Note and Preliminary 
Results.” Open Orthop J 6:276–80. https://doi.org/
10.2174/1874325001206010276. 

Jiang, Y., A. A. Trotsyuk, S. Niu, et al. 2023. 
“Wireless, Closed-Loop, Smart Bandage with 
Integrated Sensors and Stimulators for Advanced 
Wound Care and Accelerated Healing.” Nat Biotechnol 
41 (5): 652–62. https://doi.org/10.1038/
s41587-022-01528-3. 

Jurecka, A., M. Papież, P. Skucińska, and A. Gądek. 
2021. “Evaluating the Effectiveness of Soft Tissue 
Therapy in the Treatment of Disorders and 
Postoperative Conditions of the Knee Joint-A 
Systematic Review.” J Clin Med 10 (24): 5944. https://
doi.org/10.3390/jcm10245944. 

Khalefa, M. A., L. K. Smith, and R. Ahmad. 2020. 
“The Use of Tissue Adhesive as an Adjunct to Wound 
Closure in Knee Arthroplasty Does Not Reduce 
Wound Ooze.” Knee Surg Relat Res 32 (1): 57. https://
doi.org/10.1186/s43019-020-00073-0. 

Khlopas, A., N. Sodhi, H. K. Anis, J. Ehiorobo, A. A. 
Sultan, and M. A. Mont. 2019. “A Systematic Review 
of Suture Technologies in Total Knee Arthroplasty.” 
Surg Technol Int 34:391–96. 

From Incision to Recovery: Advances and Challenges in Wound Closure After Total Knee Arthroplasty

Journal of Orthopaedic Experience & Innovation 11

https://doi.org/10.1177/2325967118804544
https://doi.org/10.1177/2325967118804544
https://doi.org/10.18203/2349-2902.isj20211291
https://doi.org/10.18203/2349-2902.isj20211291
https://doi.org/10.52198/23.STI.43.OS1748
https://doi.org/10.52198/23.STI.43.OS1748
https://doi.org/10.1016/j.arth.2011.02.029
https://doi.org/10.1016/j.arth.2011.02.029
https://doi.org/10.1055/s-0030-1268692
https://doi.org/10.1055/s-0030-1268692
https://doi.org/10.3928/01477447-20180213-05
https://doi.org/10.3928/01477447-20180213-05
https://doi.org/10.7759/cureus.5126
https://doi.org/10.7759/cureus.5126
https://doi.org/10.2106/JBJS.OA.21.00155
https://doi.org/10.69605/ijlbpr_13.8.2024.100
https://doi.org/10.69605/ijlbpr_13.8.2024.100
https://doi.org/10.1186/s13018-016-0340-y
https://doi.org/10.1186/s13018-016-0340-y
https://doi.org/10.1590/1413-785220172502169053
https://doi.org/10.1186/1471-2474-12-184
https://doi.org/10.1186/1471-2474-12-184
https://doi.org/10.2174/1874325001206010276
https://doi.org/10.2174/1874325001206010276
https://doi.org/10.1038/s41587-022-01528-3
https://doi.org/10.1038/s41587-022-01528-3
https://doi.org/10.3390/jcm10245944
https://doi.org/10.3390/jcm10245944
https://doi.org/10.1186/s43019-020-00073-0
https://doi.org/10.1186/s43019-020-00073-0


Kong, X., M. Yang, Z. Cao, J. Chen, W. Chai, and Y. 
Wang. 2020. “Tissue Adhesive for Wound Closure in 
Enhanced-Recovery Total Hip Arthroplasty: A 
Prospective, Randomized and Controlled Study.” BMC 
Musculoskelet Disord 21:178. https://doi.org/10.1186/
s12891-020-03205-5. 

Krebs, V. E., R. K. Elmallah, A. Khlopas, et al. 2018. 
“Wound Closure Techniques for Total Knee 
Arthroplasty: An Evidence-Based Review of the 
Literature.” J Arthroplasty 33 (2): 633–38. https://
doi.org/10.1016/j.arth.2017.09.032. 

Kulkarni, S., M. Goodbun, M. Chowdhury, and P. W. 
Stather. 2025. “Dermabond Prineo: A Systematic 
Review and Meta-Analysis.” J Wound Care 34 (3): 
220–26. https://doi.org/10.12968/jowc.2023.0024. 

Kurdi, M., A. Moukhtar, M. Elkholy, H. Alwassia, M. 
Bamehriz, and M. G. Khirallah. 2023. “Delayed vs. 
Early Enteral Feeding after Repair of Congenital 
Recto-Vestibular Fistula: The Effect on Perineal 
Wound Healing.” Front Pediatr 10:994249. https://
doi.org/10.3389/fped.2022.994249. 

Lauerman, M., O. Kolesnik, H. Park, et al. 2018. 
“Definitive Wound Closure Techniques in Fournier’s 
Gangrene.” Am Surg 84 (1): 86–92. https://doi.org/
10.1177/000313481808400127. 

Lee, G. W., W. K. Kwak, and K. B. Lee. 2021. 
“Comparison of 2-Octyl Cyanoacrylate Skin Adhesive 
and Interrupted Polypropylene Sutures for Wound 
Closure in Total Ankle Arthroplasty.” J Orthop Surg 16 
(1): 636. https://doi.org/10.1186/
s13018-021-02791-x. 

Lee, H. G. 2024. “Is Liquid Skin Adhesive Safe and 
Feasible for Skin Closure in Single-Port Laparoscopic 
Appendectomy?” J Minim Invasive Surg 27 (2): 74–75. 
https://doi.org/10.7602/jmis.2024.27.2.74. 

Li, E., W. Niu, T. Lu, et al. 2020. “A Comparison 
between Barbed Suture and Conventional Suture in 
Total Knee Arthroplasty: A Systematic Review and 
Meta-Analysis.” Arthroplasty 2 (1): 8. https://doi.org/
10.1186/s42836-020-00028-6. 

Li, L., Q. Shao, W. He, T. Wang, and F. Wang. 2023. 
“Close Orthopedic Surgery Skin Incision with 
Combination of Barbed Sutures and Running 
Subcuticular Suturing Technique for Less Dermal 
Tension Concentration: A Finite Element Analysis.” J 
Orthop Surg 18 (1): 333. https://doi.org/10.1186/
s13018-023-03755-z. 

Liu, P., X. Mu, Q. Zhang, Z. Liu, W. Wang, and W. 
Guo. 2020. “Should Compression Bandage Be 
Performed after Total Knee Arthroplasty? A Meta-
Analysis of Randomized Controlled Trials.” J Orthop 
Surg 15:52. https://doi.org/10.1186/
s13018-019-1527-9. 

Liu, T., Y. Tao, R. Zhao, et al. 2024. “Comparison of 
the Safety and Efficacy of Three Superficial Skin 
Closure Methods for Multi-Layer Wound Closure in 
Total Knee Arthroplasty: A Multicenter, Prospective, 
Randomized Controlled Trial.” Arthroplasty 6:51. 
https://doi.org/10.1186/s42836-024-00271-1. 

Lu, X., L. Zhong, X. Cao, J. Liu, J. Chen, and D. Guo. 
2021. “Wound Closure Position in Total Knee 
Arthroplasty: Flexion versus Extension—a Meta-
Analysis of Randomized Controlled Trials.” Arch 
Orthop Trauma Surg 141 (11): 1971–82. https://
doi.org/10.1007/s00402-021-03835-x. 

Luo, X., W. Zhang, P. Yan, et al. 2020. “Skin Closure 
Tape and Surgical Staples in Primary Total Knee 
Arthroplasty: A Systematic Review and Meta-
Analysis.” BioMed Res Int 2020 (1): 4827617. https://
doi.org/10.1155/2020/4827617. 

Maniar, R. N., B. Mody, H. M. Wakankar, et al. 2023. 
“Expert Consensus on Best Practices for Optimal 
Wound Closure in Total Knee Arthroplasty: A STRIDE 
Initiative for Orthopedic Surgeons of India.” Indian J 
Orthop 57 (12): 2066–72. https://doi.org/10.1007/
s43465-023-00922-6. 

Mau-Moeller, A., M. Behrens, S. Finze, S. Bruhn, R. 
Bader, and W. Mittelmeier. 2014. “The Effect of 
Continuous Passive Motion and Sling Exercise 
Training on Clinical and Functional Outcomes 
Following Total Knee Arthroplasty: A Randomized 
Active-Controlled Clinical Study.” Health Qual Life 
Outcomes 12:68. https://doi.org/10.1186/
1477-7525-12-68. 

Medeiros, I., S. Pascoal, F. Castro, J. P. Macedo, O. 
Lopes, and J. Pereira. 2024. “Tissue Adhesives for 
Closure of Intraoral Surgical Incisions: A Systematic 
Review and Meta-Analysis.” Int Wound J 21 (10): 
e70047. https://doi.org/10.1111/iwj.70047. 

Nambi Gowri, K., and M. W. King. 2023. “A Review of 
Barbed Sutures—Evolution, Applications and Clinical 
Significance.” Bioengineering 10 (4): 419. https://
doi.org/10.3390/bioengineering10040419. 

Naylor, B. H., J. M. Tarazi, H. S. Salem, S. F. Harwin, 
and M. A. Mont. 2023. “Wound Management 
Following Total Knee Arthroplasty: An Updated 
Review.” J Knee Surg 36 (3): 274–83. https://doi.org/
10.1055/s-0041-1731740. 

Nepal, S., P. Ruangsomboon, P. Udomkiat, and A. 
Unnanuntana. 2020. “Cosmetic Outcomes and 
Patient Satisfaction Compared between Staples and 
Subcuticular Suture Technique for Wound Closure 
after Primary Total Knee Arthroplasty: A Randomized 
Controlled Trial.” Arch Orthop Trauma Surg 140 (9): 
1255–63. https://doi.org/10.1007/
s00402-020-03479-3. 

From Incision to Recovery: Advances and Challenges in Wound Closure After Total Knee Arthroplasty

Journal of Orthopaedic Experience & Innovation 12

https://doi.org/10.1186/s12891-020-03205-5
https://doi.org/10.1186/s12891-020-03205-5
https://doi.org/10.1016/j.arth.2017.09.032
https://doi.org/10.1016/j.arth.2017.09.032
https://doi.org/10.12968/jowc.2023.0024
https://doi.org/10.3389/fped.2022.994249
https://doi.org/10.3389/fped.2022.994249
https://doi.org/10.1177/000313481808400127
https://doi.org/10.1177/000313481808400127
https://doi.org/10.1186/s13018-021-02791-x
https://doi.org/10.1186/s13018-021-02791-x
https://doi.org/10.7602/jmis.2024.27.2.74
https://doi.org/10.1186/s42836-020-00028-6
https://doi.org/10.1186/s42836-020-00028-6
https://doi.org/10.1186/s13018-023-03755-z
https://doi.org/10.1186/s13018-023-03755-z
https://doi.org/10.1186/s13018-019-1527-9
https://doi.org/10.1186/s13018-019-1527-9
https://doi.org/10.1186/s42836-024-00271-1
https://doi.org/10.1007/s00402-021-03835-x
https://doi.org/10.1007/s00402-021-03835-x
https://doi.org/10.1155/2020/4827617
https://doi.org/10.1155/2020/4827617
https://doi.org/10.1007/s43465-023-00922-6
https://doi.org/10.1007/s43465-023-00922-6
https://doi.org/10.1186/1477-7525-12-68
https://doi.org/10.1186/1477-7525-12-68
https://doi.org/10.1111/iwj.70047
https://doi.org/10.3390/bioengineering10040419
https://doi.org/10.3390/bioengineering10040419
https://doi.org/10.1055/s-0041-1731740
https://doi.org/10.1055/s-0041-1731740
https://doi.org/10.1007/s00402-020-03479-3
https://doi.org/10.1007/s00402-020-03479-3


Newman, J. T., S. J. Morgan, G. V. Resende, A. E. 
Williams, E. M. Hammerberg, and M. R. Dayton. 
2011. “Modality of Wound Closure after Total Knee 
Replacement: Are Staples as Safe as Sutures? A 
Retrospective Study of 181 Patients.” Patient Saf Surg 
5:26. https://doi.org/10.1186/1754-9493-5-26. 

Nguyen, H. M., T. T. Ngoc Le, A. T. Nguyen, H. N. 
Thien Le, and T. T. Pham. n.d. “Biomedical Materials 
for Wound Dressing: Recent Advances and 
Applications.” RSC Adv 13 (8): 5509–28. https://
doi.org/10.1039/d2ra07673j. 

Nifontova, G., S. Safaryan, Y. Khristidis, et al. 2024. 
“Advancing Wound Healing by Hydrogel-Based 
Dressings Loaded with Cell-Conditioned Medium: A 
Systematic Review.” Stem Cell Res Ther 15:371. https:/
/doi.org/10.1186/s13287-024-03976-x. 

Park, Y. H., J. S. Choi, J. W. Choi, and H. J. Kim. 2021. 
“Incidence and Risk Factor of Allergic Contact 
Dermatitis to 2-Octyl Cyanoacrylate and n-Butyl 
Cyanoacrylate Topical Skin Adhesives.” Sci Rep 11 (1): 
23762. https://doi.org/10.1038/s41598-021-03319-3. 

Peng, X., X. Zhang, T. Cheng, M. Cheng, and J. Wang. 
2015. “Comparison of the Quadriceps-Sparing and 
Subvastus Approaches versus the Standard 
Parapatellar Approach in Total Knee Arthroplasty: A 
Meta-Analysis of Randomized Controlled Trials.” 
BMC Musculoskelet Disord 16:327. https://doi.org/
10.1186/s12891-015-0783-z. 

Rahbari, H., M. Ahmadi, M. A. Doreh, S. Mahmoudi, 
P. Ghaemmaghami, and A. Fereidouni. 2025. 
“Comparison of Surgical Wound Infection and 
Dehiscence Following the Use of Two Methods of 
Nylon Sutures and Skin Staples in Staples in Diabetic 
Mellitus Patients Undergoing Total Knee Arthroplasty 
Surgery: A Randomized Clinical Trial Study.” BMC 
Musculoskelet Disord 26:70. https://doi.org/10.1186/
s12891-024-08263-7. 

Romanini, E., G. A. Zanoli, T. Ascione, et al. 2024. 
“Barbed Sutures and Skin Adhesives Improve Wound 
Closure in Hip and Knee Arthroplasty.” Knee Surg 
Sports Traumatol Arthrosc Off J ESSKA 32 (2): 303–10. 
https://doi.org/10.1002/ksa.12055. 

Roumeliotis, L., and N. M. Graham. 2019. “Barbed 
Suture and Glue in Skin Closure during Lower Limb 
Arthroplasty: Reduced Delayed Discharge Due to 
Wound Exudate.” J Wound Care 28 (11): 784–89. 
https://doi.org/10.12968/jowc.2019.28.11.784. 

Rousseau, T., C. Plomion, and K. Sandy-Hodgetts. 
2022. “An Advanced Transparent Hydropolymer 
Wound Dressing for Undisturbed Post-Op 
Management of Surgical Wounds Following Hip and 
Knee Replacement: A Prospective Observational 
Series.” Int Wound J 19 (6): 1456–62. https://doi.org/
10.1111/iwj.13742. 

Rr, Y., M. Aj, S. Ls, F. Aw, M. Ma, and M. Al. 2019. 
“Impact of Early Mobilization on Length of Stay after 
Primary Total Knee Arthroplasty.” Ann Transl Med 7 
(4). https://doi.org/10.21037/atm.2019.02.02. 

Sanz-Ruiz, P., J. R. Caeiro-Rey, J. C. Martínez-Pastor, 
J. L. Martín-Alguacil, A. Murcia-Asensio, and J. 
Moreta. 2025. “Consensus Document on the 
Management of Wound Closure in Orthopaedic 
Surgery.” EFORT Open Rev 10 (2): 82–94. https://
doi.org/10.1530/EOR-24-0002. 

Schwarz, E. M., J. Parvizi, T. Gehrke, et al. 2019. 
“2018 International Consensus Meeting on 
Musculoskeletal Infection: Research Priorities from 
the General Assembly Questions.” J Orthop Res Off 
Publ Orthop Res Soc 37 (5): 997–1006. https://doi.org/
10.1002/jor.24293. 

Shah, D., and A. Shah. 2024. “TRIVECTOR 
ARTHROTOMY FOR TOTAL KNEE ARTHROPLASTY: 
A ‘GATEWAY’ FOR ALL KNEES.” Orthop Proc 106-B 
(SUPP_20): 16–16. https://doi.org/10.1302/
1358-992X.2024.20.016. 

Silva, J. R., B. Burger, C. M. C. Kühl, T. Candreva, M. 
B. P. dos Anjos, and H. G. Rodrigues. 2018. “Wound 
Healing and Omega-6 Fatty Acids: From 
Inflammation to Repair.” Mediators Inflamm 
2018:2503950. https://doi.org/10.1155/2018/2503950. 

Silva, P. H. S. da, C. E. B. Lopes, L. B. Stallmach, et al. 
2023. “Comparison of Different Pneumorrhaphy 
Methods after Partial Pulmonary Lobectomy in 
Dogs.” Anim Open Access J MDPI 13 (17): 2732. https:/
/doi.org/10.3390/ani13172732. 

Siqueira, M. B., D. Ramanathan, A. K. Klika, C. A. 
Higuera, and W. K. Barsoum. 2016. “Role of Negative 
Pressure Wound Therapy in Total Hip and Knee 
Arthroplasty.” World J Orthop 7 (1): 30–37. https://
doi.org/10.5312/wjo.v7.i1.30. 

Snyder, M. A., B. P. Chen, A. Hogan, and G. W. J. 
Wright. 2021. “Multilayer Watertight Closure to 
Address Adverse Events From Primary Total Knee and 
Hip Arthroplasty: A Systematic Review of Wound 
Closure Methods by Tissue Layer.” Arthroplasty Today 
10:180-189.e7. https://doi.org/10.1016/
j.artd.2021.05.015. 

Song, Q. C., D. Li, Y. Zhao, et al. 2022. “Negative 
Pressure Wound Therapy Reduces the Incidence of 
Postoperative Wound Dehiscence and Surgical Site 
Infections after Total Knee Arthroplasty in Patients 
with Obesity.” Medicine (Baltimore) 101 (27): e29641. 
https://doi.org/10.1097/MD.0000000000029641. 

From Incision to Recovery: Advances and Challenges in Wound Closure After Total Knee Arthroplasty

Journal of Orthopaedic Experience & Innovation 13

https://doi.org/10.1186/1754-9493-5-26
https://doi.org/10.1039/d2ra07673j
https://doi.org/10.1039/d2ra07673j
https://doi.org/10.1186/s13287-024-03976-x
https://doi.org/10.1186/s13287-024-03976-x
https://doi.org/10.1038/s41598-021-03319-3
https://doi.org/10.1186/s12891-015-0783-z
https://doi.org/10.1186/s12891-015-0783-z
https://doi.org/10.1186/s12891-024-08263-7
https://doi.org/10.1186/s12891-024-08263-7
https://doi.org/10.1002/ksa.12055
https://doi.org/10.12968/jowc.2019.28.11.784
https://doi.org/10.1111/iwj.13742
https://doi.org/10.1111/iwj.13742
https://doi.org/10.21037/atm.2019.02.02
https://doi.org/10.1530/EOR-24-0002
https://doi.org/10.1530/EOR-24-0002
https://doi.org/10.1002/jor.24293
https://doi.org/10.1002/jor.24293
https://doi.org/10.1302/1358-992X.2024.20.016
https://doi.org/10.1302/1358-992X.2024.20.016
https://doi.org/10.1155/2018/2503950
https://doi.org/10.3390/ani13172732
https://doi.org/10.3390/ani13172732
https://doi.org/10.5312/wjo.v7.i1.30
https://doi.org/10.5312/wjo.v7.i1.30
https://doi.org/10.1016/j.artd.2021.05.015
https://doi.org/10.1016/j.artd.2021.05.015
https://doi.org/10.1097/MD.0000000000029641


Su, S., J. He, C. Wang, F. Gao, D. Zhong, and P. Lei. 
2022. “A New Dressing System Reduces the Number 
of Dressing Changes in the Primary Total Knee 
Arthroplasty: A Randomized Controlled Trial.” Front 
Surg 9. https://doi.org/10.3389/fsurg.2022.800850. 

Sundaram, K., N. S. Piuzzi, B. M. Patterson, K. L. 
Stearns, V. E. Krebs, and M. A. Mont. 2020. “Skin 
Closure with 2-Octyl Cyanoacrylate and Polyester 
Mesh after Primary Total Knee Arthroplasty Offers 
Superior Cosmetic Outcomes and Patient Satisfaction 
Compared to Staples: A Prospective Trial.” Eur J 
Orthop Surg Traumatol Orthop Traumatol 30 (3): 
447–53. https://doi.org/10.1007/s00590-019-02591-4. 

Sundresh, N. J., M. Devagi, and D. Gopikrishna. 2018. 
“Comparison between Sutures and Staplers-Which Is 
Better for Laparotomy Wound Closure.” J Med Sci Clin 
Res 6:930–35. 

Swain, D., and A. Gupta. 2015. “Interfacial Growth 
during Closure of a Cutaneous Wound: Stress 
Generation and Wrinkle Formation.” Soft Matter 11 
(32): 6499–6508. https://doi.org/10.1039/
c5sm01135c. 

Tarazi, J. M., B. H. Naylor, H. S. Salem, and M. A. 
Mont. 2020. “The Use of New Technology for Wound 
Management Following Total Knee Arthroplasty: 
Implications for the COVID-19 Crisis.” Surg Technol 
Int 37:291–98. 

Templeton, M. M., A. I. Krebs, K. H. Kraus, and C. S. 
Hedlund. 2015. “Ex Vivo Biomechanical Comparison 
of V-Loc 180® Absorbable Wound Closure Device and 
Standard Polyglyconate Suture for Diaphragmatic 
Herniorrhaphy in a Canine Model.” Vet Surg 44 (1): 
65–69. https://doi.org/10.1111/
j.1532-950X.2014.12201.x. 

Teo, B. J. X., W. Yeo, H. C. Chong, and A. H. C. Tan. 
2018. “Surgical Site Infection after Primary Total 
Knee Arthroplasty Is Associated with a Longer 
Duration of Surgery.” J Orthop Surg 26 (2): 
2309499018785647. https://doi.org/10.1177/
2309499018785647. 

Thompson, R., D. Novikov, Z. Cizmic, et al. 2019. 
“Arthrofibrosis after Total Knee Arthroplasty: 
Pathophysiology, Diagnosis, and Management.” 
Orthop Clin 50 (3): 269–79. 

Wang, S., J. Xia, Y. Wei, J. Wu, and G. Huang. 2014. 
“Effect of the Knee Position during Wound Closure 
after Total Knee Arthroplasty on Early Knee Function 
Recovery.” J Orthop Surg 9:79. https://doi.org/
10.1186/s13018-014-0079-2. 

Yuan, F. Z., J. Y. Zhang, D. Jiang, and J. K. Yu. 2019. 
“Quadriceps-Sparing versus Traditional Medial 
Parapatellar Approaches for Total Knee Arthroplasty: 
A Meta-Analysis.” BMC Musculoskelet Disord 20:117. 
https://doi.org/10.1186/s12891-019-2482-7. 

Yuenyongviwat, V., K. Iamthanaporn, T. 
Hongnaparak, and B. Tangtrakulwanich. 2016. “A 
Randomised Controlled Trial Comparing Skin Closure 
in Total Knee Arthroplasty in the Same Knee: Nylon 
Sutures versus Skin Staples.” Bone Jt Res 5 (5): 
185–90. https://doi.org/10.1302/
2046-3758.55.2000629. 

Yusuf, K. 2022. “The Role of TNF-Alpha in the Wound 
Healing Process: Molecular and Clinical Perspectives 
- A Systematic Literature Review.” J RSMH Plb 3 (2): 
222–28. https://doi.org/10.37275/jrp.v3i2.53. 

Zarepour, A., B. Gok, Y. Budama-Kilinc, A. Khosravi, 
S. Iravani, and A. Zarrabi. 2024. “Bacterial 
Nanocelluloses as Sustainable Biomaterials for 
Advanced Wound Healing and Dressings.” J Mater 
Chem B 12 (48): 12489–507. https://doi.org/10.1039/
d4tb01024h. 

Zhang, L., Y. Ning, C. Yang, and T. He. 2025. 
“Limiting Tourniquet Use during Total Knee 
Arthroplasty Improves Short-Term Postoperative 
Outcomes in Patients with Hypertension.” Front Surg 
12:1535662. https://doi.org/10.3389/
fsurg.2025.1535662. 

Zhang, W., J. Xie, and A. Zeng. 2022. “The Origin and 
Development of Interrupted Subcuticular Suture: An 
Important Technique for Achieving Optimum Wound 
Closure.” Dermatol Surg 48 (6): 619–24. https://
doi.org/10.1097/DSS.0000000000003437. 

Zhang, X., Y. Huang, T. Luo, et al. 2024. “Advanced 
Wound Healing and Scar Reduction Using an 
Innovative Anti-ROS Polysaccharide Hydrogel with 
Recombinant Human Collagen Type III.” ACS Appl 
Mater Interfaces 16 (38): 50305–20. https://doi.org/
10.1021/acsami.4c09890. 

Zhu, Y., Y. Li, C. Yan, X. Du, Z. Xing, and P. Chen. 
2017. “[Influence of Lateral Retinacular Release on 
Anterior Knee Pain Following Total Knee 
Arthroplasty].” Zhongguo Xiu Fu Chong Jian Wai Ke Za 
Zhi Zhongguo Xiufu Chongjian Waike Zazhi Chin J 
Reparative Reconstr Surg 31 (5): 541–46. https://
doi.org/10.7507/1002-1892.201701052. 

From Incision to Recovery: Advances and Challenges in Wound Closure After Total Knee Arthroplasty

Journal of Orthopaedic Experience & Innovation 14

https://doi.org/10.3389/fsurg.2022.800850
https://doi.org/10.1007/s00590-019-02591-4
https://doi.org/10.1039/c5sm01135c
https://doi.org/10.1039/c5sm01135c
https://doi.org/10.1111/j.1532-950X.2014.12201.x
https://doi.org/10.1111/j.1532-950X.2014.12201.x
https://doi.org/10.1177/2309499018785647
https://doi.org/10.1177/2309499018785647
https://doi.org/10.1186/s13018-014-0079-2
https://doi.org/10.1186/s13018-014-0079-2
https://doi.org/10.1186/s12891-019-2482-7
https://doi.org/10.1302/2046-3758.55.2000629
https://doi.org/10.1302/2046-3758.55.2000629
https://doi.org/10.37275/jrp.v3i2.53
https://doi.org/10.1039/d4tb01024h
https://doi.org/10.1039/d4tb01024h
https://doi.org/10.3389/fsurg.2025.1535662
https://doi.org/10.3389/fsurg.2025.1535662
https://doi.org/10.1097/DSS.0000000000003437
https://doi.org/10.1097/DSS.0000000000003437
https://doi.org/10.1021/acsami.4c09890
https://doi.org/10.1021/acsami.4c09890
https://doi.org/10.7507/1002-1892.201701052
https://doi.org/10.7507/1002-1892.201701052

	From Incision to Recovery: Advances and Challenges in Wound Closure After Total Knee Arthroplasty
	1. Introduction
	2. Methodology
	3. Current Techniques in Wound Closure
	3.1. Evolution of Wound Closure Techniques
	3.2. Traditional Methods
	3.3. Emerging Technologies
	3.4. Clinical Outcomes and Patient-Centered Metrics
	3.5. Biomechanical Properties of Closure Materials

	4. Biomechanical Considerations in Wound Healing After TKA
	5. Postoperative Management and Wound Healing Considerations
	6. Advanced Wound Dressings and Emerging Technologies
	6.1. Modern Wound Dressings
	6.2. Smart Monitoring Technologies
	6.3. Negative Pressure Wound Therapy (NPWT)

	7. Discussion & Expert Commentary
	7.1. Scientific Synthesis and Clinical Implications
	7.2. Expert Perspective

	8. Persisting Gaps in TKA Wound Closure Research
	9. Conclusion
	References


