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Abstract
Background: Tension on healing wounds increases the risk of dehiscence and poor or pathologic scar formation. Force 
modulating tissue bridges (FMTBs) represent a new class of wound closure and support devices designed to offload ten-
sion on healing wounds to improve wound healing and scar outcomes.
Objectives: The study was undertaken to assess the efficacy of FMTBs to reduce the risk of wound healing complications 
in elective breast surgery.
Methods: One hundred twenty-two consecutive patients undergoing bilateral aesthetic breast surgery underwent intrao-
perative placement of FMTBs on the vertical limb closure site. A matched case–control cohort of 121 consecutive patients 
was established for comparison. Wounds were considered significant if larger than 3 mm in diameter. The primary outcome 
of breast wounds >3 mm was reported with a relative risk, and all outcomes were framed with number needed to treat.
Results: The control and intervention cohorts had similar demographics, comorbidities, type of operation, and incision pat-
tern utilized. Within the FMTB group, 96.7% (n = 118) patients completed treatment per protocol. Significant wounds oc-
curred in 1.7% (n = 2) of patients in the tissue bridge vs 15.2% (n = 19) in controls on a per patient/per protocol basis 
(89% reduction, P < .001). Statistically significant improvements were maintained on sensitivity analyses with intention to 
treat, even when minor wounds were included. There were no complications noted related to FMTBs.
Conclusions: FMTBs are safe and highly effective at reducing the risk of wound formation in elective breast surgery. 
Results are consistent with sensitivity analyses based on clinical and methodological factors. Further research will assess 
long-term scar outcomes.

Level of Evidence: 4 
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Wound complications in breast surgery can be a significant 
issue leading to patient anxiety, reduced patient satisfaction, 
additional treatment requirements, impaired aesthetic out-
comes, and additional surgery including scar revision.1-4

Furthermore, when associated with breast reconstruction, 
wound complications can lead to a delay in adjunctive onco-
logic therapy.5 A loss of closure integrity, variously described 
as wound dehiscence, delayed wound healing, wound sepa-
ration, or an open wound, is perhaps the most common com-
plication in benign elective breast surgeries such as 
mastopexy, augmentation-mastopexy, and reduction mam-
maplasty, with reported rates exceeding 20% in some 
studies.6-8 Although often minor, wound dehiscence can be 
associated with more severe complications such as localized 
soft tissue infection, poor scar outcomes, and threatened or 
actual exposure of prosthetic materials including breast im-
plants or support materials such as synthetic or biologic 
mesh.

It is hard to adequately describe the impact small 
wounds have on patient psyche, the surgeon, and staff mo-
rale. Even modest, “eraser size” wounds typically take 
weeks to heal, and larger ones longer still due to tension 
and location of the opening. This has an enormous nega-
tive impact on the postoperative course for patients, sur-
geon, and staff. For patients who suffer wound separation 
requiring intervention, it is difficult to quantify the increased 
level of anxiety and dissatisfaction these patients experi-
ence, although their reviews are quite explicit and may 
be multiple. Because elective breast surgery is extremely 
common in plastic surgery, with more than 167,000 US 
and 781,000 global mastopexies and 82,000 US and 
500,000 global breast reductions performed in 2021, de-
creasing dehiscence in breast surgery can impact a large 
number of patients’ and surgeons’ quality of life.9,10

Multiple patient-related factors increase the risk of wound 
dehiscence: obesity, smoking, diabetes, impaired nutrition-
al status, history of massive weight loss, previous irradiation, 
and poor tissue quality.1,11-14 Medications including chemo-
therapeutic agents, steroids, and other immunologic treat-
ments also predispose to dehiscence.15,16 Wound tension 
is a significant, ubiquitous risk factor which can be further 
potentiated by tissue ischemia and swelling. Wound closure 
technique and forces imparted by sutures can reduce perfu-
sion to the healing wound and lead to focal necrosis.17-19

Reducing tissue excision, avoiding pleating, and limitation 
of positional changes have proven effective in reducing 
wound complications of dehiscence in body contouring.11,20

Closed-incision negative-pressure wound therapy may re-
duce dehiscence due to changes in wound forces, and ten-
sion reduction has also been shown effective in 
improvement of scar outcomes, as seen in devices such 
as Embrace (Neodyne Biosciences, Inc., Fremont, CA).21-25

Force Modulating Tissue Bridges (FMTB or “tissue brid-
ges,” Brijjit; Brijjit Medical, Inc., Marietta, GA) are a new 

type of medical device designed to offload cutaneous 
wound tension. In superficial wounds FMTBs can be ap-
plied as a single-layer definitive wound closure. In this 
study, FMTBs were applied over the final suture layer in 
elective cosmetic breast surgery patients to provide imme-
diate wound support by tension offloading with a goal of 
adherence for 3 to 6 weeks. In strain mapping studies, 
FMTBs have shown high efficiency in cutaneous tension re-
duction, and tension mitigation is maintained as long as the 
device is adherent.26 The primary objective of this study 
was to analyze the efficacy of FMTBs in reducing wounds 
in breast surgery when placed over traditional closure 
with absorbable sutures.

METHODS

This was a retrospective cohort study. Beginning in 
December 2022, 122 consecutive elective female breast 
surgery patients underwent placement of FMTBs to the 
vertical incision closure site of each breast by H.C.W. 
Male patients were excluded from this study. All 
augmentation-mastopexy, mastopexy, mastopexy with im-
plant exchange, and reduction mammaplasty surgeries 
were included. A paired cohort of consecutive patients 
with corresponding procedures treated before the adop-
tion of FMTBs as part of the surgical protocol were identi-
fied as the control group. The Ethical Principles for 
Medical Research from the World Medical Association 
Declaration of Helsinki Involving Human Subjects were ob-
served in the completion of this study. All patients provided 
written informed consent prior to undergoing surgery.

Except for the routine incorporation of FMTBs, neither 
the author’s surgical techniques nor materials varied during 
treatment of the control and FMTB cohorts. All patients 
underwent a superiorly based pedicle technique with a 
circumvertical incision pattern with or without a horizontal 
excision (inverted T or lateral J) to address the excess cau-
dal skin. Some patients also underwent placement of a 
subpectoral breast implant with the author’s described 
technique.27 Final closures of the vertical and horizontal 
limbs were performed by placement of inverted interrupted 
deep dermal sutures of 3-0 poliglecaprone 25 (Monocryl; 
Ethicon, Inc., Bridgewater, NJ) followed by running suture 
of the same material. No external sutures were placed for 
additional support.

At completion of the procedure, skin preparation for tis-
sue bridge placement consisted of degreasing the skin on 
either side of the incision with a standard alcohol pad. 
FMTBs were removed from the loading tray by attachment 
to and rotation of the supplied applicator, exposing the pa-
tient contact adhesive (Figure 1A). Before placing each 
FMTB over the incision, the applicator was squeezed to 
produce preapplication deformational loading (Figure 1B). 
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The medial struts of the device contacted the skin first and 
were pressed against the wound margin by the applicator 
pins to facilitate initial adherence (Figure 1C). As the appli-
cator was relaxed, the lateral part of the device rotated 
into contact with the skin on each side, producing central 
advancement of the underlying tissue (Figure 1D). FMTBs 
were placed over the vertical incision, including immediate-
ly above the lower T-junction locations, in series and 
spaced per the manufacturer’s recommendation (Video; 
Figure 2). The adhesive for this device was made of a 

medical grade acrylic. A fanfold gauze was placed over 
the breast and secured with tape. Tape was not applied 
over the FMTBs to avoid accidental detachment with dres-
sing removal. Self-adhering foam dressings (Reston; 3 M, 
Maplewood MN) were placed directly caudal to the breast 
and a postsurgical bra was placed in the recovery room. 
Patients were allowed to shower 48 hours after surgery 
and replace the foam and bra. The FMTBs were not actively 
removed, but rather were allowed to detach passively. In 
this study, any devices that failed or were removed prema-
turely (<1 week) were not replaced.

Patient charts were reviewed for demographic informa-
tion, including age, race, body mass index (BMI), diabetes, 
smoking status, and previous breast surgery, as well as for 
procedure-specific information including pedicle type, tis-
sue resection amount, implant information, and concurrent 
procedures. Per protocol treatment consisted of device ad-
herence for a minimum of 1 week. The primary outcome of a 
breast wound dehiscence was defined as a delayed open 
wound 3 mm or greater in size occurring in the vertical limb 
closure area as measured by the operating surgeon. 
Wounds remote to the treatment area (eg, upper aspect 
of the areola) were not included in the analysis. Wounds 

A

C D

B

Figure 1. (A) The force modulating tissue bridge (FMTB) is 
loaded onto the applicator by inserting the catch arms into the 
central windows. The applicator is not compressed during the 
loading process. (B) To begin release of the FMTB from the 
loading tray, the attached applicator is pivoted toward either 
end of the loading tray. (C) To apply, the wound is held in 
approximation either with the fingers, as shown, or with 
forceps. The applicator is compressed, bending (preloading) 
the FMTB, and the preloaded FMTB is centered over the 
wound and lowered. The medial struts will be the first points of 
contact on either side. (D) With gentle pressure applied, the 
applicator compression is relaxed, allowing the lateral sections 
to rotate into position. Inset: Relaxation of the applicator 
produces a rotational movement with downward lateral force, 
combined with a medial movement, to produce an upward and 
inward force vector at the wound interface. These transmitted 
rotational forces produce eversion of the wound and mitigate 
tension of the superficial tissues. The applicator is now ready 
for removal. Figures produced by Bill Winn and reprinted with 
permission from BRIJJITCO, LLC/Brijjit Medical, Inc. Reprinted 
with permission from D. O. Kazmer and F. F. Eaves.26

Video. Watch now at http://academic.oup.com/asj/ 
articlelookup/doi/10.1093/asj/sjad285

Figure 2. A 16-year-old female patient undergoing aesthetic 
breast reduction with tissue bridges in place at the end of the 
procedure, before placement of dressings.
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Table 1. Patient Characteristics

Participant characteristics FMTB Control P

n = 122 % n = 121 %

Age, years Mean (SD) 121 39.8 (10.6) 120 36.1 (10.6) .97

BMI Mean (SD) 122 26.2 (3.6) 121 25.7 (3.4) .17

Ethnicity Caucasian 117 95.9 114 94.2 .71

Hispanic 4 3.3 4 3.3

African American 1 0.8 2 1.7

Asian 0 0 1 0.8

Diabetes status Yes 0 0 3 2.5 .08

No 122 100 118 97.5

Smoking status Yes 13 10.7 14 11.6 .87

No 109 89.3 107 88.4

Previous breast surgery Yes 36 29.5 14 88.4 .01*

No 86 70.5 107 11.6

Massive weight loss Yes 10 8.2 7 94.2 .46

No 112 91.8 114 5.8

Type of procedure Mastopexy 16 13.1 15 12.4 .38

Mastopexy & implant exchange 3 2.5 0 0

Mastopexy & augmentation 87 71.3 89 73.6

Breast reduction 16 13.1 17 14.0

Incision pattern Vertical pattern 53 43.4 46 38.0 .44

Wise pattern 69 56.6 74 61.2

Missing 0 0 1 0.8

Breast wound dehiscence Yes 7 5.7 17 14.0 .03*

No 115 94.3 104 86.0

Incision site infection Yes 5 4.1 8 6.6 .38

No 117 95.9 113 93.4

Breast hematoma Yes 2 1.6 1 0.8 .56

No 120 98.4 120 99.2

Breast seroma Yes 9 7.4 7 5.8 .62

No 113 92.6 114 94.2

P value was obtained based on chi-square test or Fisher’s exact test as appropriate. *Indicates statistically significant value (P < .05). BMI, body mass index; FMTB, force 
modulating tissue bridges; SD, standard deviation.
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were noted as unilateral or bilateral. Charts were reviewed 
to identify if any blistering, infection, hematoma, seroma, 
nipple loss, or other complications occurred.

To analyze the primary outcome, descriptive statistics (ie, 
percentages, means, standard deviations) were reported 
to determine the incidence of breast wound dehiscence. 
Continuous variables were evaluated with an independent 
t test. Categorical variables were analyzed with a 
chi-square test and Fischer’s exact test. The primary out-
come of breast wound dehiscence was reported with a rel-
ative risk (RR) with 95% confidence interval. The primary 
outcome was reported per protocol. Sensitivity analyses 
were reported with intention to treat (ITT) and included 

wounds less than 3 mm. All outcomes were framed with 
number needed to treat (NNT). Pairwise deletion (ie, avail-
able case analysis) addressed missing data within the anal-
ysis. Statistical significance was set at P ≤ .05. All analyses 
were performed with SPSS 26.0 (IBM, Armonk, NY).

RESULTS

Two hundred forty-three consecutive female patients 
were included in our study who underwent either breast 
reductions (n = 33, 13.6%); mastopexy (n = 31, 12.8%); 
mastopexy-augmentation (n = 176, 72.4%); or mastopexy 

A B

C

Figure 3. (A) Example of a significant inverted T junction breakdown in a 32-year-old female patient who has undergone 
augmentation-mastopexy without the use of FMTBs. Open wounds in the presence of an underlying implant enhance the risk of 
implant complications. (B) A 21-year-old female patient with an inverted T wound after mastopexy without the use of FMTBs. (C) 
Although most commonly open wounds in elective breast surgery occur at the inferior aspect of the vertical incision—with or 
without a horizontal incision—they may also occur at the upper T junction where the vertical incision intersects with the areola. This 
31-year-old female patient underwent wound support with sterile tapes but did not have placement of tissue bridges.
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with implant exchange (n = 3, 1.2%). Among these, 121 
(49.7%) had conventional closure methods and 122 
(50.2%) utilized the FMTBs. The mean age in the FMTB 
group was 39.8 ± 10.6 years vs 36.1 ± 10.6 years in the con-
ventional group (P = .97). The key demographic details are 
available in Table 1; there were no significant differences in 
demographic data between the 2 groups, including a com-
parable BMI, number of smokers, and number of diabetics.

The median postoperative follow-up was 5.33 months 
(range 0.27 to 50.4 months) in the conventional group 
and 3.53 months (range 0.5 to 20.3 months) in the FMTB 
group. Within the conventional group, 89 (73.6%) patients 
underwent single-stage augmentation-mastopexy, 17 
(14.0%) underwent breast reductions, and 15 (12.4%) under-
went mastopexies; in the FMTB group, the split was compa-
rable, with 87 (71.3%) patients undergoing single-stage 
augmentation-mastopexy, 16 (13.1%) breast reduction, 16 
(13.1%) mastopexies, and 3 (2.5%) implant exchange with 
mastopexy. There was no significant difference in the distri-
bution of vertical only and vertical plus horizontal incisions 
between the groups (P = .52). Within the FMTB group, 4 pa-
tients had premature removal or detachment of the device; 
3 of whom had the device fall off within the first week of 
placement, and 1 erroneously removed it on her own. 
Premature device detachments occurred early in the peri-
od of device adoption in the practice, illustrating a learning 
curve of skin preparation, because these were likely attrib-
utable to inadequate degreasing of the skin before applica-
tion. No premature device detachments occurred after 
these 4 patients.

The overall occurrence rate of significant wounds 
(>3 mm) was 8.6% (n = 21) (Figure 3A-C). Analyzed per 
protocol, there was significant reduction in wounds 
>3 mm with FMTBs (n = 2, 1.7%) vs conventional closure 

(n = 19, 15.2%), P < .0001 (RR = 0.11 [95% CI 0.026 to 
0.468]). There was an 89% reduction in the relative risk 
of a significant wound. NNT was 7.40, meaning FMTB on 
only 8 patients prevented 1 event. Results were consistent 
when analyzed with ITT, with a significant reduction in 
wounds for FMTB (4.1%, n = 5) compared to the conven-
tional group (13.2%, n = 16), P = .012 (RR = 0.31 [95% 
CI 0.117 to 0.819], NNT = 10.95). Sensitivity analyses 
were repeated with smaller wounds; there were 3 “pin-
hole” wounds (<3 mm) overall (1 in the control group, 2 
in the FMTB group). When including these minor wounds, 
outcomes for FMTB remained significant by both per pro-
tocol and ITT analysis. These results are summarized in 
Table 2 and Figure 4.

Table 2. Risk Reduction Models for FMTB and Conventional Wound Closure Methods

NNT RR 95% CI P value

Any breast wounda 12.03 0.41 0.175-0.949 .033

Significant woundsa 10.95 0.309 0.117-0.819 .012

Any breast woundb 7.93 0.21 0.074-0.602 .001

Significant woundsb 7.40 0.11 0.026-0.468 <.0001

Implant-based operations

Any breast wounda 11.0 0.19 0.043-0.849 .016

Significant woundsa 11.06 0.11 0.014-0.822 .008

Any breast woundb 8.98 0.09 0.012-0.674 .002

Significant woundsb 9.09 0.05 0.003-7.83 .001

aIntention to treat model. bPer protocol model. CI, confidence interval; FMTB, force modulating tissue bridges; NNT, number needed to treat; RR, relative risk of FMTB 
group to the conventional group.

Figure 4. Percentage of patients with open wounds in the 
control vs force modulating tissue bridge groups by intention 
to treat and per protocol, separated by significant (>3 mm) and 
all wounds (including wounds 3 mm or less), and by the 
presence of implants or no implants. Significance was 
calculated based on t test.
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In subgroup analysis of patients who had procedures 
with breast implants, there was a significant reduction in 
major breast wounds in the FMTB cohort (P < .001, RR 
0.05 (95% CI 0.003 to 0.783). The NNT in this model 
was 9. Results were consistent with ITT, with NNT of 11. 
Additional subgroups were modeled; FMTB remained stat-
istically significant after adjusting for presence of an im-
plant vs no implant, but there was no difference between 
the 2 groups. Further, the FMTB group remained statisti-
cally significant after adjusting for vertical only vs vertical 
plus horizontal incisions, but there was no difference be-
tween incision types. There were no FMTB footplate blis-
ters, and no difference in other complications between 
the control and FMTB groups (Table 1).

DISCUSSION

FMTBs significantly reduce major breast wounds following 
elective benign breast surgery. This is a large effect; FMTB 
demonstrates an 89% relative risk reduction vs convention-
al closure. Only 8 patients need to be treated with FMTB to 
prevent a major event. Results are consistent with sensitiv-
ity analyses adjusting for multiple clinical and methodolog-
ical factors. FMTB use is safe, with limited premature device 
failure.

The implications of a wound are amplified in the setting 
of an underlying prosthetic implant. FMTB significantly re-
duces wounds in single-stage augmentation-mastopexies, 
with even ITT analysis demonstrating a relative risk reduc-
tion of 81% and NNT of 12. If FMTB is applied at the time of 
augmentation-mastopexy, use on 12 patients will prevent 1 
major event, even when premature device failures are in-
cluded in analysis. Results are consistent for vertical only 
and vertical plus horizontal incision patterns.

Wound dehiscence, delayed wound healing, open 
wounds, and wound separation are synonyms for describ-
ing a failure of primary wound healing that is not only com-
mon but that occurs in a predictable pattern. Although 
wound rupture occurs acutely and is associated with sud-
den fluctuations in local tissue tension—changes in patient 
position, a fall, underlying hematoma, or swelling—wound 
dehiscence is delayed, most typically occurring in the sec-
ond surgical week.28-30 Wound dehiscence may be pre-
ceded by an abnormal, dusky, or grayish appearance of 
the wound indicative of focal tissue ischemia, and when 

A B

C

E F

D

Figure 5. (A) The skin and subcutaneous envelope of the 
breast exists in a normal state of tension as part of the body’s 
tensegrity system. This helps give structure and shape to the 
breast while allowing dynamic response to external forces 
associated with movement or applied pressure. (B) After 
incision, wounds separate due to release of the natural tension 
inherent within the system. The extent of wound separation is 
determined by factors such as local tension level, extent of 
fixation to underlying structures, tissue geometry, and tissue 
density. By undermining of flaps on either side of an incision, 
as in the development of breast flaps, the tension on either 
side of the wound is distributed over a greater area. (C) To 
approximate a wound, the tension displacing the tissues to 
either side must be overcome. The distracting forces are 
concentrated at the inner surface of the suture loops. Due to 
the extremely small surface area of the sutures, the adjacent 
focal tissue force can be markedly elevated, potentially up to 
4000 mmHg. This compressive force is well above normal 
tissue perfusion pressures, leading to tissue ischemia. This 
phenomenon can be potentiated by reduction of the skin 
envelope and changes in volume, for example with placement 
of implants or as occurs secondary to swelling, which can 
further elevate local force levels. (D) In some instances, the 
ischemia secondary to elevated force inside the suture loop 
induces focal tissue necrosis. This loss of tissue integrity— 
combined with the force differential between compression 
intra-loop and tension extra-loop—leads to the “cheese 
cutting” phenomenon, in which sutures (internal or external) 
migrate through tissue. External sutures cause scarring 
manifest visually as hash mark scars. In some cases, this zone 
of ischemia and necrosis can be more extensive and ultimately 
involve the wound interface. When this occurs, adequate 
healing fails to occur across the wound and the wound 
separates as suture strength is lost. This most typically occurs 
at the second week after surgery. (E) Force modulating tissue 
bridges function by offloading tension around the wound. 
They can be placed as the final closure layer, or as shown in 
the illustration, over a final wound closure layer. Reduced 
lateralizing force decreases force magnitude at the 
tissue-suture interface, thereby decreasing the risk of 
ischemia and necrosis, improving the wound healing 
environment to decrease the risk of wound dehiscence. (F) 
Tension offloading with force modulating tissue bridges can                                                                                  

(continued) 

Figure 5. (Continued) 
be extended even as the sutures lose structural integrity, 
protecting the wound interface from normal tension levels. 
This can potentially reduce activation of tension-induced 
pathways leading to increased scar formation. All figures were 
produced by Andy Matlock.
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the wound separates the margins demonstrate established 
marginal tissue necrosis. In breast surgery, the most typical 
location for wound separation is at the inferior terminus of 
the vertical incision where the wound tension is likely most 
pronounced. When the vertical incision is accompanied by 
a horizontal incision, the potential for dehiscence at this lo-
cation may be enhanced, although interestingly in this 
study there was not a clinical difference between these in-
cision patterns. Dehiscence can also occur at the upper “T 
junction” where the vertical incision connects with the peri-
areolar incision, although this is less common due to lower 
tension levels.

The mechanism of postsurgical dehiscence can be in-
formed by an exploration of local tissue characteristics, 
wound closure mechanism, and the physical forces present 
at the wound site. At a baseline our soft tissues are in a nor-
mal state of tension (Figure 5A). Tension extends through 
the tissue layers and varies by body area, age, genetics, an-
atomical location, local tissue characteristics, and with 
movement. Tension within the soft tissues is a vital compo-
nent of our tensegrity system—the structural system of a 
body’s structure on multiple levels and based on discontin-
uous rigid elements tied together (or unified) by ubiquitous 
tensile forces, which provides support to our bodies and 
governs interactions between our bodies and the external 
physical environment.31 With incision, this tensile force is 
released, allowing the wound margins to retract 
(Figure 5B). As sutures are placed and tied, they induce a 
compressive force (negative stress) on the tissues within 
the loop, whereas the tissues on the outside of the loop 
are in tension (positive stress) (Figure 5C). The full force 
of advancing the tissue to approximate the wound is con-
centrated at the inner surface of the suture. Because su-
tures are narrow with a small surface area, this force is 
highly concentrated, potentially exceeding 4000 mmHg, 
many times higher than perfusion pressure.26,32 This high 
force level can produce both focal necrosis, which inhibits 
normal healing, or “cheese cutting” suture migration, which 
may increase the forces experienced by the wound inter-
face. Both mechanisms are contributors to wound dehis-
cence (Figure 5D). In breast surgery, certain factors such 
as tissue strength, gravitational impact of implant or breast 
mass, swelling, and flap design may potentiate these 
mechanisms, especially in the inferior pole of the breast.

FMTBs are designed to mitigate the effects of tension on 
healing cutaneous wounds. Based on finite element analy-
sis, this tension offloading effect extends below the level of 
the dermis.26 The compressive forces on the inner edge of 
the suture are offloaded to decreased pressure-induced 
necrosis related to sutures (Figure 5E). In addition, the over-
all tension environment at the wound is relieved, potentially 
improving perfusion at the wound margin to promote heal-
ing. Protecting the healing zone from the effect of regional 
tension also minimizes the force vectors promoting suture 

migration (cheese cutting), both superficial and deep. In 
this study FMTBs proved highly effective in reducing dehis-
cence, likely by these mechanisms. It is also well docu-
mented that such unmitigated tension is a primary driver 
of poor or pathologic scar.33,34 With reapplication FMTBs 
can offload to protect the healing scar while wound 
strength develops (Figure 5F). This could be critical to op-
timizing long-term scar appearance.

Patients in this study tolerated the tissue bridges with 
minimal issues. With any adhesive-based device the occur-
rence of blisters or adhesive reactions can be a concern, 
but these were not encountered in this series. It should 
be noted that even patients with “adhesive allergies” 
have not had skin reactions to FMTBs in the authors’ expe-
rience. Four of 122 tissue bridge patients (3.3%) had prema-
ture cessation of therapy. With adequate degreasing with 
an alcohol pad, including gentle rubbing to exfoliate the at-
tachment site, spontaneous premature detachment has not 
occurred in more recent patients. Because the devices are 
noninvasive and can be easily reapplied after surgery, if 
early detachment were to occur now, the authors would re-
place these during an office visit. In fact, long-term tissue 
bridge reapplication for continued mechanomodulation 
therapy is currently being done by some surgeons.

This study was limited by its partial retrospective nature, 
and limited to the first 40 FMTB patients, after which data 
on the intervention patients was collected prospectively. 
Because all patients in both patient cohorts had a final suture 
layer placed, this study did not directly inform wound im-
provement issues when the final layer of sutures is eliminat-
ed. Although this study was not sufficiently powered to 
assess the impact in patients with diabetes or other predis-
posing wound healing factors, it is conceivable that tension 
offloading in patients with such risks may have a positive 
benefit. This study did not directly address scar outcomes, 
and a separate randomized controlled trial is currently un-
derway to evaluate scar outcomes with extended wear or re-
application of FMTBs. Another limitation of this study was 
that the exact duration of adherence of the FMTBs was not 
recorded in this study, however it was noted that a single ap-
plication of FMTBs would typically stay in place for 3 or more 
weeks in this anatomical location. This study also had the po-
tential impact of conflict of interest of 2 of the authors. To mit-
igate this factor, all initial chart reviews and data collation 
were completed solely by coauthors who did not have any 
conflict of interest related to Brijjit Medical, Inc., which was 
the manufacturer of the devices. Similarly, the authors with 
conflicts did not participate in the statistical analyses.

CONCLUSIONS

FMTBs are effective for tension offloading of at-risk breast 
incision wounds, both at the time of wound closure and 
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over the treatment time. This effect is associated with a 
marked decrease in wound dehiscence, and with extended 
wear through reapplication may lead to better scar 
outcomes.

Supplemental Material
This article contains supplemental material located online at 
www.aestheticsurgeryjournal.com.

Disclosures
Dr Wall is an investor in, and Dr Eaves is founder, executive 
chair, and chief medical and technical officer of Brijjit 
Medical, Inc. (Marietta, GA). The remaining authors declared 
no potential conflicts of interest with respect to the research, 
authorship, and publication of this article.

Funding
The authors received no financial support for the research, au-
thorship, and publication of this article.

REFERENCES

1. Hanemann MS Jr, Grotting JC. Evaluation of preoperative 
risk factors and complication rates in cosmetic breast sur-
gery. Ann Plast Surg. 2010;64(5):537-540. doi: 10.1097/ 
SAP.0b013e3181cdabf8

2. Spear SL, Low M, Ducic I. Revision augmentation masto-
pexy: indications, operations, and outcomes. Ann Plast 
Surg. 2003;51(6):540-546. doi: 10.1097/01.sap.00000 
96450.04443.be

3. Stevens WG, Macias LH, Spring M, Stoker DA, Chacón CO, 
Eberlin SA. One-stage augmentation mastopexy: a review 
of 1192 simultaneous breast augmentation and mastopexy 
procedures in 615 consecutive patients. Aesthet Surg J. 
2014;34(5):723-732. doi: 10.1177/1090820X14531434

4. Wampler AT, Powelson IA, Homa K, Freed GL. BREAST-Q 
outcomes before and after bilateral reduction mamma-
plasty. Plast Reconstr Surg. 2021;147(3):382e-390e. doi: 
10.1097/prs.0000000000007605

5. Valente SA, Liu Y, Upadhyaya S, Tu C, Pratt DA. The effect 
of wound complications following mastectomy with imme-
diate reconstruction on breast cancer recurrence. Am J 
Surg. 2019;217(3):514-518. doi: 10.1016/j.amjsurg.2018.10. 
028

6. Can B. Factors related to necrosis at the T junction in re-
duction mammoplasty. J Surg Med. 2022;6(1):64-67. doi: 
10.28982/josam.1021186

7. Tessone A, Millet E, Weissman O, et al. Evading a surgical 
pitfall: mastopexy–augmentation made simple. Aesthetic 
Plast Surg. 2011;35(6):1073-1078. doi: 10.1007/s00266- 
011-9736-6

8. Weissman O, Winkler E, Teot L, et al. Treatment of wounds 
following breast reduction and mastopexy with subse-
quent wound dehiscence with charged polystyrene micro-
spheres. Wounds. 2014;26(2):37-42.

9. Surgery ISoAP. Data from: international survey on aesthet-
ic/cosmetic procedures performed in 2021. 2021.

10. Aesthetic Plastic Surgery National Databank Statistics 
2020-2021. Aesthet Surg J. 2022;42(Supplement_1):1-18. 
doi: 10.1093/asj/sjac116

11. Chabot AB, Puyana S, Lindsey JT. The use of mean gray 
value (MGV) as a guide to tension-reducing strategies in 
body contouring surgery reduces wound-related morbidi-
ty. Aesthet Surg J 2023;43(2):Np122-NP130. doi: 10.1093/ 
asj/sjac223

12. Chen CL, Shore AD, Johns R, Clark JM, Manahan M, 
Makary MA. The impact of obesity on breast surgery com-
plications. Plast Reconstr Surg. 2011;128(5):395e-402e. 
doi: 10.1097/PRS.0b013e3182284c05

13. Simpson AM, Donato DP, Kwok AC, Agarwal JP. Predictors 
of complications following breast reduction surgery: a na-
tional surgical quality improvement program study of 
16,812 cases. J Plast Reconstr Aesthet Surg. 2019;72(1): 
43-51. doi: 10.1016/j.bjps.2018.09.002

14. Constantine RS, Davis KE, Kenkel JM. The effect of mas-
sive weight loss status, amount of weight loss, and method 
of weight loss on body contouring outcomes. Aesthet 
Surg J. 2014;34(4):578-583. doi: 10.1177/1090820X145 
28208

15. Barcha CP, Ranzer MJ. Impact of chronic steroid use on 
plastic surgery outcomes: analysis of 94,140 cases. Plast 
Reconstr Surg. 2018;142(5):770e-779e. doi: 10.1097/prs. 
0000000000004865

16. Lorentzen AK, Lock-Andersen J, Matthiessen LW, Klausen 
TW, Hölmich LR. Reduction mammoplasty and mastopexy 
in the previously irradiated breast—a systematic review 
and meta-analysis. J Plast Surg Hand Surg. 2021;55(6): 
330-338. doi: 10.1080/2000656x.2021.1888745

17. Bartlett LC. Pressure necrosis is the primary cause of 
wound dehiscence. Can J Surg. 1985;28(1):27-30.

18. Odland RM, Kim P, Nadler D, Poole DV. Nonsurgical delay 
of skin flaps: effect of a suture delay technique on blood 
flow and survival. Laryngoscope. 1995;105(5 Pt 1): 
523-528. doi: 10.1288/00005537-199505000-00015

19. Sagi HC, Papp S, Dipasquale T. The effect of suture pat-
tern and tension on cutaneous blood flow as assessed 
by laser Doppler flowmetry in a pig model. J Orthop 
Trauma. 2008;22(3):171-175. doi: 10.1097/BOT.0b013e 
318169074c

20. Johnson DP. The effect of continuous passive motion on 
wound-healing and joint mobility after knee arthroplasty. 
J Bone Joint Surg Am. 1990;72(3):421-426. doi: 10.2106/ 
00004623-199072030-00016

21. Loveluck J, Copeland T, Hill J, Hunt A, Martin R. 
Biomechanical modeling of the forces applied to closed 
incisions during single-use negative pressure wound ther-
apy. Eplasty. 2016;16:e20.

22. Muller-Sloof E, de Laat E, Kenç O, et al. Closed-incision 
negative-pressure therapy reduces donor-site surgical 
wound dehiscence in DIEP flap breast reconstructions: a 
randomized clinical trial. Plast Reconstr Surg. 2022;150: 
38S-47S. doi: 10.1097/prs.0000000000009541

23. Barnes LA, Marshall CD, Leavitt T, et al. Mechanical forces 
in cutaneous wound healing: emerging therapies to 

Wall et al                                                                                                                                                                                 1479

D
ow

nloaded from
 https://academ

ic.oup.com
/asj/article/43/12/1471/7257485 by guest on 31 January 2024

http://academic.oup.com/asj/article-lookup/doi/10.1093/asj/sjad285#supplementary-data
http://www.aestheticsurgeryjournal.com
https://doi.org/10.1097/SAP.0b013e3181cdabf8
https://doi.org/10.1097/SAP.0b013e3181cdabf8
https://doi.org/10.1097/01.sap.0000096450.04443.be
https://doi.org/10.1097/01.sap.0000096450.04443.be
https://doi.org/10.1177/1090820X14531434
https://doi.org/10.1097/prs.0000000000007605
https://doi.org/10.1016/j.amjsurg.2018.10.028
https://doi.org/10.1016/j.amjsurg.2018.10.028
https://doi.org/10.28982/josam.1021186
https://doi.org/10.1007/s00266-011-9736-6
https://doi.org/10.1007/s00266-011-9736-6
https://doi.org/10.1093/asj/sjac116
https://doi.org/10.1093/asj/sjac223
https://doi.org/10.1093/asj/sjac223
https://doi.org/10.1097/PRS.0b013e3182284c05
https://doi.org/10.1016/j.bjps.2018.09.002
https://doi.org/10.1177/1090820X14528208
https://doi.org/10.1177/1090820X14528208
https://doi.org/10.1097/prs.0000000000004865
https://doi.org/10.1097/prs.0000000000004865
https://doi.org/10.1080/2000656x.2021.1888745
https://doi.org/10.1288/00005537-199505000-00015
https://doi.org/10.1097/BOT.0b013e318169074c
https://doi.org/10.1097/BOT.0b013e318169074c
https://doi.org/10.2106/00004623-199072030-00016
https://doi.org/10.2106/00004623-199072030-00016
https://doi.org/10.1097/prs.0000000000009541


minimize scar formation. Adv Wound Care (New Rochelle). 
2018;7(2):47-56. doi: 10.1089/wound.2016.0709

24. Gurtner GC, Dauskardt RH, Wong VW, et al. Improving 
cutaneous scar formation by controlling the mechanical en-
vironment: large animal and phase I studies. Ann Surg. 
2011;254(2):217-225. doi: 10.1097/SLA.0b013e318220b159

25. Lim AF, Weintraub J, Kaplan EN, et al. The embrace device 
significantly decreases scarring following scar revision 
surgery in a randomized controlled trial. Plast Reconstr 
Surg. 2014;133(2):398-405. doi: 10.1097/01.prs.00004 
36526.64046.d0

26. Kazmer DO, Eaves FF III. Force modulating tissue bridges 
for reduction of tension and scar: finite element and image 
analysis of preclinical incisional and nonincisional models. 
Aesthet Surg J. 2018;38(11):1250-1263. doi: 10.1093/asj/ 
sjy079

27. Wall SH, Claiborne JR, Wall HC. Superiorly based short- 
scar mastopexy augmentation: a 10-year review of 1217 
consecutive cases. Plast Reconstr Surg. 2023;151(6): 
918e-930e. doi: 10.1097/prs.0000000000010129

28. Howes EL, Harvey SC. The age factor in the velocity of the 
growth of fibroblasts in the healing wound. J Exp Med. 
1932;55(4):577-590. doi: 10.1084/jem.55.4.577

29. Levenson SM, Geever EF, Crowley LV, Oates JF III, 
Berard CW, Rosen H. The healing of rat skin wounds. 
Ann Surg. 1965;161(2):293-308. doi: 10.1097/00000658- 
196502000-00019

30. Savunen TJ, Viljanto JA. Prediction of wound tensile 
strength: an experimental study. Br J Surg. 1992;79(5): 
401-403. doi: 10.1002/bjs.1800790508

31. Ingber DE, Wang N, Stamenovic D. Tensegrity, cellular bi-
ophysics, and the mechanics of living systems. Rep Prog 
Phys. 2014;77(4):046603. doi: 10.1088/0034-4885/77/4/ 
046603

32. Capek L, Jacquet E, Dzan L, Simunek A. The analysis of 
forces needed for the suturing of elliptical skin wounds. 
Med Biol Eng Comput. 2012;50(2):193-198. doi: 10.1007/ 
s11517-011-0857-5

33. Agha R, Ogawa R, Pietramaggiori G, Orgill DP. A review of 
the role of mechanical forces in cutaneous wound healing. 
J Surg Res. 2011;171(2):700-708. doi: 10.1016/j.jss.2011.07.007

34. Wong VW, Akaishi S, Longaker MT, Gurtner GC. Pushing 
back: wound mechanotransduction in repair and regener-
ation. J Invest Dermatol. 2011;131(11):2186-2196. doi: 10. 
1038/jid.2011.212

1480                                                                                                                                            Aesthetic Surgery Journal 43(12)

D
ow

nloaded from
 https://academ

ic.oup.com
/asj/article/43/12/1471/7257485 by guest on 31 January 2024

https://doi.org/10.1089/wound.2016.0709
https://doi.org/10.1097/SLA.0b013e318220b159
https://doi.org/10.1097/01.prs.0000436526.64046.d0
https://doi.org/10.1097/01.prs.0000436526.64046.d0
https://doi.org/10.1093/asj/sjy079
https://doi.org/10.1093/asj/sjy079
https://doi.org/10.1097/prs.0000000000010129
https://doi.org/10.1084/jem.55.4.577
https://doi.org/10.1097/00000658-196502000-00019
https://doi.org/10.1097/00000658-196502000-00019
https://doi.org/10.1002/bjs.1800790508
https://doi.org/10.1088/0034-4885/77/4/046603
https://doi.org/10.1088/0034-4885/77/4/046603
https://doi.org/10.1007/s11517-011-0857-5
https://doi.org/10.1007/s11517-011-0857-5
https://doi.org/10.1016/j.jss.2011.07.007
https://doi.org/10.1038/jid.2011.212
https://doi.org/10.1038/jid.2011.212

	Tension Reduction With Force Modulating Tissue Bridges Reduces Wounds in Breast Surgery
	METHODS
	RESULTS
	DISCUSSION
	CONCLUSIONS
	Supplemental Material
	Disclosures
	Funding
	REFERENCES




