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Objective  
Incisional tension is an important and recognized contributor to complications 
surrounding wound sites and suboptimal scarring after sports medicine interventions, 
especially in areas high in motion which could be subjected to early mobilization. Force 
modulating tissue bridges (FMTBs) are non-invasive devices that can offload mechanical 
tension at the wound site. We aimed to evaluate the safety, feasibility and preliminary 
clinical outcomes of FMTBs when used in ambulatory sports medicine setting. 

Methods  
A retrospective chart review of 100 consecutive outpatient sports medicine procedures 
was conducted. These procedures were performed by the same single surgeon and in 
these procedures FMTBs were used as the final component of layered wound closure 
between January 2023 and December 2025. Assessed outcomes included delayed healing, 
wound dehiscence, surgical site infections, medical adhesive-related skin reactions and 
interference of FMTBs with postoperative rehabilitation protocols that were standard. 

Results  
One hundred consecutive outpatient cases were identified: 91 knee, 4 shoulder, 3 elbow, 
and 2 ankle/Achilles procedures. Mean follow-up was 36.7 weeks, with 20% of cases 
exceeding one year. No instances of wound dehiscence, impaired healing, surgical site 
infection, allergic dermatitis, or medical adhesive-related skin injury were observed. 
Device adherence was maintained for ≥2 weeks in the majority of cases. There were two 
cases of early device detachment from the wound. In both cases, there were no clinical 

Dr. Grotting is an orthopedic sports medicine surgeon in San Diego, California, with Synergy Orthopedic Specialists. He is a faculty 
member for the San Diego Arthroscopy and Sports Medicine Fellowship, an editorial board member for the Video Journal of Sports 
Medicine, a team doctor for the San Diego Gulls and Mesa College. He has a special interest in multi-ligamentous knee injuries and 
reconstruction, shoulder instability, hip arthroscopy, and 3D modeling and printing in sports medicine. 

Visit Dr. John Grotting 

Connect with Dr. John Grotting on LinkedIn 

Conflicts of Interest Statement for Dr. John Grotting 

Visit the Open Payments Data Page for Dr. John Grotting 

Ege Karadag is a Research Coordinator at BRIJ Medical, Inc. and an molecular biologist at the USGS Upper Midwest Environmental 
Sciences Center. He holds a B.S. in Molecular Genetics & Cellular Biology from the University of Wisconsin–La Crosse, where he 
worked as a student researcher studying intestinal barrier physiology and immune signaling, as well as surgical outcomes in chole
cystectomy at Gundersen Health System. His research interests center on surgical outcomes in general and orthopaedic surgery, 
with a broader focus on immunology and clinical research methodology. He is currently applying to MD programs, with the goal of 
pursuing a career in surgery. 

Connect with Ege Karadag on LinkedIn 

Conflicts of Interest Statement for Ege Karadag 

a 

b 

Grotting, John A, and Ege Karadag. 2026. “Force-Modulating Tissue Bridges in Sports
Medicine Incision Management: A First 100-Case Experience Evaluating Allergic
Reactions and Postoperative Complications.” Journal of Orthopaedic Experience &
Innovation 7 (2). https://doi.org/10.60118/001c.165283.

https://orcid.org/0000-0003-2215-8725
https://doi.org/10.60118/001c.165283
http://www.sandiegoshouldersurgeon.com/
https://www.linkedin.com/in/john-andrew-grotting-6b17241b7/
%20https://irahkirschenbaummd.zenfolio.com/img/g95159807-o360905551.dat?dl=2&tk=MFdnmbWufOmQdIboh8onayCyVHyAmvzEAw5XYxwtngE=
https://openpaymentsdata.cms.gov/physician/886171
https://www.linkedin.com/in/egekaradag
%20https://irahkirschenbaummd.zenfolio.com/img/g93378499-o360905551.dat?dl=2&tk=p52YHEyXiDzwjFkt5l_aeKlqHV2FvSkUtvrdSPcmaAg=
https://doi.org/10.60118/001c.165283


complications arising from the detachment. There was no interference with the 
rehabilitation process for either patient. 

Conclusions  
In this initial cohort of 100, FMTBs were seamlessly integrated into ambulatory sports 
medicine incision management practices with no disruption in standard rehabilitation 
protocols. The FMTBs were well-accepted from patients as well as the clinical staff. The 
results of this study provide a foundation for further comparative studies to examine 
FMTB effectiveness in terms of wound healing as well as scar formation. 

INTRODUCTION 

In recent years, the field of sports medicine has signifi
cantly shifted to surgical procedures that involve minimally 
invasive techniques and ambulatory surgical settings (Lu 
et al. 2020). For procedures such as Achilles tendon re
pairs, wound healing complications may be problematic; 
though uncommon for more proximal areas such as the 
knee, wound infection or disruption may be the most com
mon postoperative complication for this area of the body 
(Zhong et al. 2024; Whitaker et al. 2024). 

Incisional tension has been found to be strongly corre
lated with wound complications and suboptimal scarring 
outcomes. This may be attributed to both the mechanical 
effects of tension on wound outcomes and the correspond
ing biochemical signaling pathways (Harn et al. 2019; Barn
hill et al. 1984; Bader et al. 1986). At the time of surgical 
intervention and during the early stages of wound healing, 
the natural forces of wound closure are concentrated along 
the suture tissue interface. This may be problematic with 
regard to wound ischemia and inflammation and may cor
respondingly increase the risk of superficial surgical site 
infections and wound healing complications (Capek et al. 
2012; Kazmer and Eaves 2018; Pan et al. 2018; Shore 2000). 
Though wound complications may be absent, it has been 
well documented that tension across the wound is the pri
mary cause of suboptimal scarring outcomes; tension-me
diated mechanotransduction has been shown to correspond 
with pathologic scarring within individuals with a predis
position to these outcomes (Gurtner et al. 2008; Ogawa et 
al. 2012). 

The psychological and societal effect of scars receive less 
focus than the functional outcomes of orthopedic surgeries; 
in sports medicine however, because of the elective nature, 
patients may be more concerned with aesthetic scar out
comes as incisions are commonly located in highly visi
ble areas such as the anterior knee or shoulder (Lari et al. 
2022). In particular with Anterior Cruciate Ligament (ACL) 
reconstruction, the younger and potentially more cosmet
ically inclined demographics are also the same patients 
where surgeons prefer to use autografts, which may neces
sitate larger and more visible scars (Bowman et al. 2021). 
Scar concerns are further elevated in patients at risk for 
pathological scar formation such as hypertrophic scars and 
keloids which can be symptomatic and difficult to treat 
(Kong et al. 2014). 

In elective sports medicine, these aesthetic expectations 
frequently affect closure selection and postoperative dress
ing decisions. More recently, there have been increased 

reports of allergic reaction associated with use of liquid-
based closure technologies, with or without concomitant 
mesh components (Geiselmann et al. 2025). For instance, 
2-octyl cyanoacrylate, or such adhesives combined with a 
mesh, have been reported to be associated with allergic re
actions up to 14% of patients in plastic surgery (Nigro et 
al. 2020). Recent reports in the orthopedic surgery litera
ture show rates ranging from 0.5–9.9%, with an increasing 
rate of reaction with adhesive-mesh combination compared 
to adhesive alone (Chalmers et al. 2017; Premkumar et al. 
2023; Jones et al. 2025). These, as well as other tape-type 
devices, can also cause a shear-stress step-off at the edges 
of the device which can lead to skin irritation and blis
tering. Indeed, it was a severe allergic reaction to cyano
acrylate-mesh in a patient after an orthopedic knee surgery 
procedure that stimulated us to first consider a change in 
incision closure management. 

In order to assess the applicability and outcomes of us
ing FMTB specifically in sports medicine, we analyzed all 
patients undergoing wound closure with Brijjit devices over 
a 24-month period. The initial use was prompted by a series 
of severe allergic reaction to 2-octyl cyanoacrylate–mesh 
combination use and concerns expressed by some patients 
related to scar outcomes. Accordingly, we report a single-
surgeon initial experience with FMTBs across consecutive 
sports medicine cases, focusing on safety, feasibility, and 
early wound outcomes. 

METHODS 

FORCE-MODULATING TISSUE BRIDGE DEVICE 

Force Modulating Tissue Bridges (FMTB; Brijjit, BRIJ Med
ical, Inc., Marietta, GA) are a new type of non-invasive 
wound closure and support systems that are aimed at ap
proximating wounds while alleviating wound area tension 
both during the wound closure and ongoing during the 
wound healing process. The devices use a double arch ro
tation mechanism between the backbone and the footpad 
struts, creating a downward and inward force that alleviates 
the wound area and the tissue under the skin surface, re
cruiting tissue into the area while facilitating eversion , as 
shown in Figure 1. The wound area strain is reduced by at 
least 25% or more, and in the presence of eversion repre
sents a tension-relieving effect of up to 100% in the wound 
area (Kazmer and Eaves 2018). Finite element modeling has 
shown that force concentrations in the wound area can be 
reduced by two orders of magnitude, due to a larger footpad 
contact area with the wound and alleviating tissue pres
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Figure 1. Application sequence and in situ appearance of a force-modulating tissue bridge (FMTB; Brijjit®, BRIJ               
Medical, Marietta, GA).    (A–D)  Stepwise placement and engagement of the device during application,          
demonstrating alignment of the footpads and activation of the central struts/backbone to generate compressive/             
decompressive force vectors that offload incision tension.        (E)  Final device position on skin after deployment        
(representative application).   

sure in the wound area relative to sutures. The FMTBs have 
been shown to reduce open wounds in breast surgeries by 
89% to 91% and are capable of providing smaller dimen
sions in scars where the devices are used (Kazmer and Eaves 
2018). The devices are left in place for a period of 10 days 
to 3 weeks, depending on wound size, wound movement, 
anatomical location, and skin type. The non-invasive na
ture of the FMTBs eliminates the need for outpatient re
moval, as the removal can be passive or carried out in a 
home environment. 

STUDY DESIGN AND OVERSIGHT 

This retrospective case series was conducted in compliance 
with the Declaration of Helsinki. The analysis data were 
previously de-identified and the study was conducted in ac
cordance with privacy and data security regulations. Due 
to its retrospective nature this research article was exempt 
from the Institutional Review Board (IRB). 

SETTING AND PARTICIPANTS 

Inclusion criteria were consecutive cases of sports medicine 
operations carried out in the hospital outpatient clinic or 
in an ambulatory surgical center by one surgeon. The in
clusion period spanned from January 2023 to December 
2025. The utilization of FMTBs was prompted by a number 
of serious allergic responses to 2-octyl cyanoacrylate-mesh 
mixes and became a standard practice for incisional care; 
thus, FMTBs were utilized in a vast majority of cases within 

the scope of this study. Incidences where FMTBs were not 
utilized, most often because of the unfavorable anatomical 
characteristics of the surgical wound making it impossible 
to implant the device (for example, extremely short stab in
cisions made only for access to a specific arthroscopic port), 
skin integrity concerns, or the lack of such devices avail
able at the time of the surgery, were not taken into con
sideration in this study. Patients were not excluded from 
the analysis depending on outcomes. Body mass index, di
abetes mellitus, smoking, or nicotine status, and chronic 
steroid use were not systematically recorded in the retro
spective medical records, which was considered a potential 
bias in the study. The total number of participants was 100. 

CLOSURE TECHNIQUE AND DEVICE APPLICATION 

Wound closure was achieved using a standard layered clo
sure construct, with the type of construct used based on the 
surgeon’s preference based on location and type of proce
dure. In the majority of cases, FMTBs were applied as part 
of the closure construct in addition to a complete layered 
closure, usually after a deep dermal layer and a running 
subcuticular superficial layer closure. In a smaller percent
age of cases, FMTBs were applied as part of the superficial 
closure layer after a satisfactory deep dermal closure layer 
had been achieved. FMTBs were applied to clean, dry skin 
with consideration for proper spacing and alignment along 
the incision axis, with the goal of facilitating incisional 
eversion and providing even tension across the incision 
zone. A representative intraoperative photograph demon
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Figure 2. Representative application of force-   
modulating tissue bridges (FMTB; Brijjit®) following       
quadriceps tendon repair and subsequent scar       
appearance at 5 months.     (A)  Post-operative view   
demonstrating Brijjit® FMTB devices over the incision        
following a quadriceps tendon repair.      (B)  Photograph  
of the same incision site at 5 months post-operation,          
visualizing the matured scar appearance after FMTB        
use during early healing.     

strating FMTB application over a knee incision and after 
healing is shown in Figure 2. 

Pre-clinical modeling using finite element analysis has 
shown a strain reduction of >25% in the healing tissue 
around the incision area, with device-induced tissue forces 
being lowered by ~400 times compared to suture-tissue in
teraction, and tension relief being sustained while simulat
ing the complete range of motion of the knee joint (Kazmer 
and Eaves 2018). An example illustration of strain-mapping 
in an uninjured control knee volunteer model is depicted in 
Supplementary Appendix A (Figure S1). 

POSTOPERATIVE CARE 

Postoperative dressing and rehabilitation protocols were 
selected accordingly on the index procedure and were not 
modified or replaced prior for the use of FMTBs. Standard 
postoperative bracing, early mobilization, and therapy pro
gression were implemented per routine sports medicine 
practice patterns. During documentation, the intended du
ration of device wear and any issues with device adherence 
(e.g., premature detachment of individual devices) were 
noted. 

OUTCOMES 

Charts were reviewed for wound dehiscence, delayed heal
ing, surgical site infections, bleeding, reoperation, and 
medical adhesive–related skin injury (e.g., allergic contact 
dermatitis, maceration, marginal dermatitis, blistering). 
Documentation of pathologic scarring (hypertrophic scar 
or keloid) was also recorded when noted clinically in the 
charts. 

STATISTICAL ANALYSIS 

All results were descriptively reported. Continuous data are 
expressed as mean ± standard deviation (SD) with range, 
while categorical data are presented as numbers and per
centages. Given that this was a retrospective descriptive 
case series without a comparator group, no inferential hy
pothesis testing was performed. All wound outcome rates 
are reported as observed proportions. For zero-event binary 
outcomes, the Clopper-Pearson exact method was used to 
calculate the upper bound of the 95% confidence interval, 
providing a conservative estimate of the range of uncer
tainty around the observed zero rate given the sample size. 

RESULTS 

COHORT CHARACTERISTICS 

A total of 100 outpatient sports medicine cases met the 
inclusion criteria and are summarized in Table 1. Most of 
the procedures were knee based (n=91) including major 
contributor ACL reconstruction. The next most common 
anatomic sites were respectively shoulder (n=4), elbow 
(n=3) and ankle/Achilles (n=2). From the total 100 out
patient cases, mean patient age was 26.82 ± 12.94 years 
(range, 14–67), and 60% of the cases that were included 
were male patients (Table 2). Mean follow-up of all cases 
was 8.42 ± 7.20 months and mean follow-up for 99/100 
cases in weeks was 36.69 ± 31.29 weeks. Median follow-up 
was 6.22 months with IQR, 2.91-10.88 or 27.16 weeks with 
IQR, 12.49-47.38 which is shown in Tables 2–3. Total of 20 
cases out of 99 (20.2%) had ≥1 year of follow-up (Table 3). 

CLOSURE IMPLEMENTATION AND FEASIBILITY 

FMTBs were applied on a standard layered suture closure in 
99% cases and 1% were used when the superficial sutures 
were omitted (Table 4). There was no case documentation 
that has indicated a mandatory change to standard post-
operative bracing or any rehabilitation protocols due to in
cision management. 

CLINICAL OUTCOMES 

Wound-related results are presented in Table 5. No wound 
dehiscence, delayed wound healing, surgical site infection, 
allergic skin reaction, or mechanical skin reaction (such as 
blisters) was observed in any of the 100 cases (0/100; Clop
per-Pearson exact 95% CI upper bound: 3.6%). No wound-
related reoperations were required (0/100; 95% CI upper 
bound: 3.6%). These zero-event proportions are descriptive 
estimates; the 3.6% upper bound reflects sample-size un
certainty rather than a detected signal of harm. Two cases 
exhibited early premature separation of individual devices. 
This was attributed to inadequate attachment during an 
initial period. No adverse effects occurred, and there were 
no further detachments after this point. All cases were doc
umented as well-tolerated in the clinical record. Based on 
unstructured chart documentation from routine clinical 
visits, patients generally reported comfort with the devices, 
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Table 1. Primary procedures by anatomic site (mutually exclusive)        

Site Primary Procedure n % Within Site 

Knee (n=91) ACL reconstruction 69 75.8% 

MPFL reconstruction 7 7.7% 

Patellar tendon repair 5 5.5% 

Other knee procedures 5 5.5% 

ORIF (other) 2 2.2% 

Hardware removal 1 1.1% 

Osteochondral allograft 1 1.1% 

Quadriceps tendon repair 1 1.1% 

Shoulder (n=4) CC ligament reconstruction 1 25.0% 

ORIF (other) 1 25.0% 

Pectoralis major repair 1 25.0% 

Other 1 25.0% 

Elbow (n=3) Triceps repair 2 66.7% 

Other 1 33.3% 

Ankle/Achilles (n=2) Achilles repair 1 50.0% 

Ankle ORIF 1 50.0% 

Total (n=100) 100 — 

CC = coracoclavicular; MPFL = medial patellofemoral ligament; ORIF = open reduction and internal fixation. 

Table 2. Cohort demographics and follow-up (overall      
cohort)  

Characteristic Value 

Cases, n 100 

Age, years — mean ± SD (range) 26.82 ± 12.94 (14–67) 

Male sex, n (%) 60 (60.0%) 

Female sex, n (%) 40 (40.0%) 

Follow-up, months — mean ± 
SD (range) 

8.42 ± 7.20 
(0.20–30.97) 

Follow-up, weeks — mean ± SD 
(range)* 

36.69 ± 31.29 
(0.87–134.19) 

Median follow-up (IQR), 
months 

6.22 (2.91–10.88) 

Cases with ≥1 year follow-up, n 
(%) 

20/99 (20.2%) 

Values are mean ± SD (range) unless otherwise specified. *Weeks follow-up was missing for 1 
case (n=99). SD = standard deviation. 

no perceived restrictions on range of motion, and satisfac
tory device adherence during showering with direct water 
contact on the incision site. Physical therapists noted fa
vorable wound appearance per clinical record entries and 
did not document concerns related to device presence dur
ing early rehabilitation. Chart notes from more than 10% 
of cases indicated that patients requested extended device 
wear beyond the standard period, describing the device as 
providing a sense of protection over the incision. These 
observations were not collected using standardized ques
tionnaires or predefined outcome instruments and should 
be interpreted as informal chart-based documentation only. 

Table 3. Follow-up duration distribution (weeks)     

Follow-up Duration Cases, n 

≤6 weeks 12 

>6–12 weeks 11 

>12–26 weeks 23 

>26–52 weeks 33 

>52 weeks (≥1 year) 20 

Missing weeks follow-up 1 

Total 100 

Table 4. Closure implementation pattern (n=100)     

Variable 
Cases, 
n (%) 

FMTB applied over standard suture layers 
including final running 

99 
(99.0%) 

FMTB used instead with final running suture 
layer omitted 

1 
(1.0%) 

FMTBs represent a non-invasive closure support method 
that did not require an office visit for removal, unlike exter
nal sutures or staples. The devices could be removed easily 
by either healthcare professionals or patients themselves 
through gentle rolling pressure perpendicular to the long 
axis of the device. 
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Table 5. Wound outcomes (n=100)    

Outcome 
Cases, n 

(%) 

Surgical site infection (documented) 0 (0.0%) 

Wound dehiscence or breakdown 
(documented) 

0 (0.0%) 

Delayed wound healing (documented) 0 (0.0%) 

Allergic contact dermatitis (documented) 0 (0.0%) 

Clinically significant adhesive-related skin 
injury (documented) 

0 (0.0%) 

Pathologic scar formation (documented) 0 (0.0%) 

Wound-related reoperation (documented) 0 (0.0%) 

Premature detachment of ≥1 individual 
device (learning curve, early experience) 

2 
occasions 

noted 

Well tolerated (documented) 
100 

(100.0%) 

Outcomes reflect structured dataset fields extracted from the clinical record. 

Table 6. ACL reconstruction subgroup characteristics     
(n=69)  

Characteristic n 
% of 
ACL 

Graft type 

Quadriceps autograft 39 56.5% 

Bone–patellar tendon–bone 
autograft 

26 37.7% 

Other autograft 2 2.9% 

Allograft 1 1.4% 

Quadriceps allograft 1 1.4% 

Other characteristics 

Lateral extra-articular tenodesis 
performed 

26 37.7% 

Revision ACL reconstruction 8 11.6% 

ACL = anterior cruciate ligament. 

ACL RECONSTRUCTION SUBGROUP 

ACL reconstruction comprised 69/100 cases (69%) accord
ing to Table 1. The ACL subgroup had mean age 22.87 
± 7.48 years (range, 14–48) with 36 male and 33 female 
patients. Quadriceps autograft was most common (39/69; 
56.5%), followed by bone–patellar tendon–bone autograft 
(26/69; 37.7%). Lateral extra-articular tenodesis was per
formed in 26/69 cases (37.7%), and 8/69 (11.6%) were re
vision ACL reconstructions (Table 6). Mean ACL follow-up 
was 7.46 ± 6.05 months (range, 0.20–30.97) or 32.31 ± 26.20 
weeks (range, 0.87–134.19). 

DISCUSSION 

In this first 100-case experience in an ambulatory sports 
medicine practice, force-modulating tissue bridges were in
corporated into incision management across a predomi

nantly knee-based operative mix without evidence of dis
ruption to routine postoperative rehabilitation or bracing. 
In about one-fifth of the cases, follow-up lasted more than 
a year, and in some cases, it lasted almost 31 months. This 
gave researchers a chance to observe a group of patients 
over a long period of time. Incisions from sports medicine 
intervention are often in areas with a lot of movement, 
where early rehabilitation and swelling around the joint can 
put more stress on the skin. The strain-mapping demon
stration (Supplementary Appendix A, Figure S1), although 
distinct from the clinical series, demonstrates that tension 
offloading is preserved across a wide spectrum of knee flex
ion. This observation is in keeping with the clinical obser
vation that none of the patients in this series required a de
lay or modification of the physical therapy regimen. 

The lack of allergic reactions in this series is significant 
and supports previous findings regarding FMTBs in plastic 
surgery. A patient who had knee surgery had a very bad 
allergic reaction to a 2-octyl cyanoacrylate-mesh combi
nation, which made the senior author to rethink how to 
manage incision closure. There has been a growing concern 
about allergic reactions to cyanoacrylate-based adhesives, 
which can show up as either acute contact dermatitis or 
a type IV delayed hypersensitivity reaction. Such reactions 
have been documented in 0.5–14% of applications, with 
increased incidence observed when adhesives are used in 
conjunction with a mesh component; rates in orthopedic 
surgery literature are currently reported to be as high as 
8.1–9.9%. These reactions, which can be significant and 
require the administration of topical or systemic steroids, 
can also have a profound effect on patient satisfaction with 
an otherwise successful outcome of surgery. It should be 
noted that the acrylate-based pressure-sensitive adhesives 
utilized in FMTBs do not cross-react and should not be con
fused with cyanoacrylate compounds. There was no inci
dence of allergic reactions or significant adhesive-induced 
skin injuries in the 100-case series, which correlates well 
with the safety of FMTBs in prior FMTB studies in breast 
surgery. 

From a practical point of view, FMTBs were easily added 
to the current surgical workflow. Application was efficient 
and fast, measured to be as fast as surgical skin staples and 
faster than sutures. Once the technique was learned, appli
cation could be tasked to fellows or surgical assistants. Pa
tients expressed their opinions favorably to the device and 
said they were comfortable to wear and did not describe in
terference with daily activities or range of motion, based on 
unstructured clinical chart documentation. Physical thera
pists documented favorable wound appearance and did not 
report concerns related to device presence during rehabil
itation progression. These informal observations suggest 
that more aggressive early rehabilitation may be feasible 
with FMTB use, though this warrants formal prospective 
evaluation before definitive conclusions can be drawn. 
There was concern in the early stages of this study that 
the FMTBs would not be effective in the presence of com
pressive clothing and/or braces, especially in procedures in 
which the knee was placed on its side, such as in lateral 
extra-articular tenodesis. However, this was not a signifi
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cant issue in this series. If anything, compression seemed 
to make the adhesive-skin interface better. 

Sports medicine procedures can be especially challeng
ing for surface closure devices because a lot of arthroscopic 
infusion fluid can make the periarticular skin cold and 
clammy when it’s time to close. The senior author dis
covered that exerting manual pressure on the devices for 
a few extra seconds during placement generally alleviated 
this issue, and that after initial adhesion was established, 
the bond rapidly strengthened. An adhesive enhancer (e.g. 
Mastisol®, Ferndale Pharma Group/Eloquest Healthcare, 
Ferndale Michigan) was used to help with initial adherence 
in less than 5% of the cases. 

This study did not formally measure scar outcomes using 
validated instruments, and some cases had follow-up of six 
weeks or less, which is insufficient to assess pathologic scar 
formation. Within the cases with adequate longer-term fol
low-up, clinical observation and informal patient feedback 
appeared positive, though these findings should be con
sidered preliminary. In orthopedic surgery, scar cosmesis 
is not given as much attention as functional outcomes. As 
mentioned in the introduction, scar cosmetic component 
carries a particular weight in the sports medicine popula
tion given the visibility of incisions and the younger demo
graphic. Lari et al. have demonstrated that the significance 
attributed to cosmetic outcomes by orthopedic surgeons 
noticeably escalates when patients are younger, female, and 
actively inquire about scarring. In an earlier study with 
randomized controlled data from breast surgery, prolonged 
FMTB application with device reapplication correlated with 
a 38% reduction in mean scar area. Using established scar 
assessment tools, such as the Patient and Observer Scar As
sessment Scale, will be crucial in quantifying the advan
tages of FMTBs in future studies. 

This study has several limitations inherent to its design. 
It is a single-surgeon, retrospective case series without a 
matched comparator group, which prevents causal infer
ence or claims of superiority over alternative closure strate
gies. Outcomes are dependent on the completeness and 

consistency of clinical documentation and follow-up in
tensity. The cohort is heavily weighted toward knee pro
cedures, particularly ACL reconstruction, which may limit 
generalizability to other orthopedic populations, incision 
types, or anatomic locations. It is important to note that 
there was no structured information on comorbidities, 
which include BMI, whether the patients had diabetes, if 
they used tobacco/nicotine, or even chronic corticosteroids. 
It is assumed that since the study population is based on an 
outpatient sports medicine clinic, the age range is younger, 
hence fewer comorbidities compared to adult reconstruc
tion cohorts. However, the lack of comorbidity data makes 
it impossible to evaluate risks and interpret wound healing. 
Incision size was also not documented in a standardized 
manner, thus making it impossible to correlate incision size 
with performance or retention. Another important limita
tion is the potential for detection bias: complications iden
tified through routine clinical follow-up may underestimate 
true event rates compared with prospective surveillance us
ing prespecified standardized criteria. Moreover, the time 
period for follow-up was too short to adequately determine 
whether or not there were any scar-related findings among 
some cases: of the 100 cases, 12 had a period of follow-up 
of 6 weeks or less, while another had no follow-up period 
recorded at all. It is known that a pathological scar, such 
as hypertrophic scarring and keloid, develops over months 
rather than weeks. Therefore, the lack of pathologic scars in 
this particular series can be seen as tentative and requires 
further investigation. A minimum follow-up threshold for 
scar-related outcome reporting should be defined in future 
prospective studies. STROBE guidelines were utilized for 
conducting and reporting the current observational study. 
Although these findings have been positive, prospective 
comparative studies will be necessary to fully establish the 
role and effect of force-modulating tissue bridges in ortho
pedic sports medicine. 
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SUPPLEMENTARY APPENDIX A 

The following illustrative strain-mapping data were col
lected in an unoperated volunteer knee model and are pro
vided separately from the clinical case series to support bi
ological plausibility of tension offloading during motion. 
These data should not be interpreted as patient-level out
come data from the retrospective cohort. 

Figure S1 (Supplementary Appendix A).      Illustrative strain-mapping demonstration during knee range of motion         
(separate from clinical case series).      (A)  Images demonstrating the surface grid at 30° (neutral), 45°, 90°, and            
maximal flexion before FMTB application.      (B)  Percent strain reduction across knee flexion angles following         
FMTB application within the defined peri-incisional region. This data was collected in an unoperated knee model                 
and is included to illustrate mechanism; the clinical outcomes of the retrospective cohort are reported                
separately.  
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