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ABSTRACT

Introduction: Well-powered, prospective, reg-
istry-based clinical studies present the opportu-
nity for broad safety surveillance of bioscaffolds
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used in soft tissue reconstruction but remain
limited in the field. The Myriad™ Augmented
Soft Tissue Reconstruction Registry (“MASTRR
Registry”) was established as an ongoing multi-
center prospective registry to evaluate the real-
world safety and performance of ovine forestom-
ach matrix (OFM)-based devices in complex soft
tissue reconstruction.

Methods: The interim safety analysis included
prospective subject data from the first 411 sub-
jects and 474 defects undergoing reconstruc-
tion with OFM-based devices from 10 partici-
pating sites. The analysis included subjects from
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trauma, colorectal, burn, and limb salvage spe-
cialties. All adverse events (AEs) were catego-
rized based on severity, causality in relation to
the investigational device, and correlated to the
surgical procedure and relationship to the index
defect.

Results: Subijects represented a medically com-
plex population with substantial comorbidity
burden and challenging defect characteristics.
Most defects were chronic (59.8%) and classified
as Centers for Disease Control class II (38.2%)
or III (50.4%), indicating that nearly 90% of
defects were clean-contaminated or contami-
nated. Exposed structures (11.4%) and osteo-
myelitis (15.0%) were also common. A broad
range of defect etiologies were included, such as
diabetic foot ulcers (22.6%), traumatic injuries
(16.5%), ostomy takedowns (11.2%), and pilo-
nidal sinuses (10.8%). Across 411 subjects 12.2%
experienced one or more AE. No AEs were deter-
mined to be definitively related to OFM-based
devices and only a single AE (0.2%) was consid-
ered probably device-related. AEs occurring at
the index defect were infrequent and included
superficial infection (2.9%), dehiscence (3.2%),
and deep tissue infection (0.7%).

Conclusion: The registry framework provides a
valuable mechanism for evaluating device safety
and performance under real-world conditions.
OFM-based devices demonstrated a favorable
safety profile across a broad range of reconstruc-
tive applications, surgical specialties, and defect
types, with only a single application required in
most patients.
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Key Summary Points

Why carry out this study?

Soft tissue injuries often undergo surgical
reconstruction with bioscaffolds to promote
tissue regeneration; however, there is paucity
of high-quality prospective evidence on the
use of bioscaffolds in soft tissue reconstruc-
tion, including registry-based data.

The MASTRR Registry was developed to
investigate the safety and performance of
ovine forestomach matrix (OFM)-based
devices in various soft tissue reconstruc-
tion procedures, across a diverse, real-world
patient cohort.

What was learned from this study?

Across 411 subjects and 474 defects, no
adverse events (AEs) were definitively related
to OFM-based devices and only a single AE
(0.2%) had a probable correlation to the
device.

AEs that were unrelated to OFM but occurred
at the index defect included superficial infec-
tion (2.9%), dehiscence (3.2%), and deep
tissue infection (0.7%).

On the basis of this interim safety analysis
OFM-based devices have a favorable safety
profile in real-world settings treating a variety
of complicated patients and defect types.

INTRODUCTION

Wounds with extensive soft tissue loss often
require surgical reconstruction to achieve new
tissue infill and restore function of the affected
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area. Reconstructive surgery paradigms have
been evolving over the past decades to accom-
modate an ever-changing landscape of novel
procedures and technologies [1]. Regardless,
the timely and effective restoration of form
and function, while maximizing patient safety
and satisfaction, has remained a central goal
of reconstructive surgery [1]. Ultimately, the
reconstructive approach that is taken depends
on several factors, such as patient preference,
candidacy, and likelihood of postoperative care
compliance, as well as defect etiology, location,
and size. When traditional reconstructive tech-
niques such as skin grafting and flap procedures
are not ideal options, advanced procedures can
be pursued. These may include the surgical
application of bioscaffolds which can be manu-
factured from natural or synthetic polymers, or
be derived from xenogeneic or allogeneic tissues
[2]. However, there is a paucity of high-quality,
prospective data on the use of bioscaffolds for
soft tissue reconstruction, including results from
registry-based analyses.

The IDEAL (Idea, Development, Exploration,
Assessment, Long-term study) framework pro-
vides a structured pathway for evidence genera-
tion from conceptualization to pilot and pivotal
clinical investigations [3, 4]. While originally
established for surgical procedures, the IDEAL
framework is increasingly adopted for safety and
performance evaluation of medical devices [4].
At the later stages of adoption, IDEAL empha-
sizes that randomized controlled trials (RCTs) are
critical to establish efficacy, while recognizing
their frequent lack of feasibility and need to be
complemented with other prospective evidence
[3]. For this reason, observational registries are
suggested during both stage 2b and 4 of the
IDEAL framework. In the exploratory stage 2b,
registries provide the opportunity to obtain
high-quality evidence with the adoption of the
technology in diverse patient populations and
various surgical approaches in order to capture
real-world variations and to understand feasi-
bility for more widespread applications [5]. In
stage 4 of the IDEAL guidelines, prospective reg-
istries are recommended to monitor long-term
outcomes, as well as rare or late adverse events
(AEs), which RCTs are generally not able to
capture [3]. In this sense, registries act as broad

surveillance systems in real-world contexts
and provide insight that cannot be obtained
by tightly controlled, costly, and “ideal world”
RCTs.

Observational registries enable the collec-
tion of standardized subject data for subjects
who share a particular disease, condition, or
exposure/intervention [6]. Ideally registries are
prospective in nature to enable standardized
collection of real-world evidence (RWE) from
a large population [7]. RWE is advantageous
as it offers a more representative reflection of
the routine usage, effectiveness, and safety of
healthcare interventions [8]. For example, reg-
istries are frequently utilized in orthopaedics; in
this field, they have been useful to identify long-
term patient outcomes, complication patterns
and improve patient safety, enable large-scale
research, support evidence-based practice, and
inform policy guidelines [9]. In this way, results
from registry studies can complement conclu-
sions drawn from tightly controlled RCTs, which
are valuable to establish the effectiveness of an
intervention in optimal, “ideal world” scenarios,
but are not generally applicable to real-world
clinical practice [7].

Ovine forestomach matrix (OFM)-based
devices have found clinical adoption in the
surgical reconstruction of complex soft tissue
defects. The devices function as a temporary
biological scaffold for cellular integration, neo-
vascularization, and regeneration of missing or
damaged tissue. Over time OFM-based devices
are remodeled by the body and ultimately give
rise to the restoration of functional tissue. Since
these products were first introduced there have
been a number of clinical studies presented in
the literature across a spectrum of surgical pro-
cedures including reconstructions involving
hidradenitis suppurativa [10-12], glossectomy
[10, 13], complex extremity defects [11, 14],
complex wounds [15], pilonidal sinus [16], peri-
anal fistulae [17, 18], and traumatic soft tissue
injuries [19]. The Myriad™ Augmented Soft Tis-
sue Reconstruction Registry (“MASTRR Regis-
try”) was established to provide a mechanism
for the collection of standardized prospective
subject data. The MASTRR Registry is an obser-
vational, multicenter, single-arm, phase IV
study investigating the safety and efficacy of
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OFM-based devices in the surgical reconstruc-
tion of a variety of soft tissues, in a broad patient
population, with minimal exclusion criteria.
Observational registries are widely recognized
as valuable tools for the active surveillance of
safety [20], and as such the primary endpoint of
the MASTRR Registry is the safety of the devices
across a real-world population. Here, we present
the results of an interim safety analysis of the
first 411 subjects, focusing on the incidence of
AEs, as well as their nature, severity, and causal-
ity with respect to OFM-based devices.

METHODS

General

This prospective, multicenter, single-arm, open-
label, observational, post-market study enrolled
patients undergoing various reconstructive sur-
gical procedures involving the use of OFM grafts
and/or particulate.

Ethical Approval

Ethical oversight of the investigation was pro-
vided through a centralized institutional review
board (IRB) (Advarra Inc., Maryland, USA; refer-
ence number Pro00058745; ClinicalTrials.gov,
NCT05243966), with local site level IRB over-
sight as required by the participating institution
(see Supplementary Material S.1). IRB approval
included up to 15 investigational sites and up
to 800 subjects. All patients provided written
informed consent for all procedures and for their
images and data to be used for research and pub-
lication purposes. The study was conducted in
accordance with the World Medical Association
Declaration of Helsinki of 1964 ethical guide-
lines and its later amendments.

Study Design

The investigation was designed as a prospec-
tive multicenter registry study collecting sub-
ject data across a range of surgical soft tissue

reconstruction procedures where OFM-based
devices were used as part of the surgical repair.
All procedures were performed in the operat-
ing room either in the inpatient setting or in
an ambulatory surgical center. The primary
safety endpoint of the study was defined as
the “proportion of participants with treatment
emergent AEs during the study.” This interim
safety analysis included subject data from 10
participating US institutions, representing
trauma, colorectal, burn, and limb salvage
specialties. The inclusion/exclusion criteria
were relatively broad to enable collection of
RWE to support the safety and performance
of the OFM-based grafts. During screening, all
patients were assessed per the inclusion and
exclusion criteria defined in Table 1. All sub-
ject data and images were recorded using a
HIPAA-compliant, cloud-based electronic case
report form (eCRF, Tissue Analytics platform,
NetHealth Inc., Philadelphia, USA), available
both as a mobile application and online. The
eCRF enabled imaging of the defect, as well
as wound telemetry (i.e., surface area, depth
measurements) to be captured at scheduled
subject visits. Electronic study data was stored
electronically in a centralized database. Assess-
ments were made: (1) during the screening
visit (SV1); (2) at the index surgical procedure
(TV1); and (3) at the scheduled follow-up visits.
During SV1, subject demographics (e.g., age,
ethnicity), and medical history (e.g., vascular
disease, diabetes), were recorded (Fig. 1). Dur-
ing TV1, characteristics of the soft tissue defect
(e.g., area, depth, age, anatomical location,
extent and type of any exposed vital struc-
tures, Centers for Disease Control and Preven-
tion (CDC) wound classification), as well as
the type of defect (e.g., necrotizing soft tissue
infection, perianal fistula), type of OFM device
used, and surgical details (e.g., American Soci-
ety of Anesthesiologists (ASA) physical classi-
fication, debridement type, placement of sur-
gical drains, negative pressure wound therapy
(NPWT) utilization). During scheduled follow-
up visits, defects were assessed for the develop-
ment of vascularized tissue coverage, wound
closure, patient reported pain (visual analogue
scale, VAS), and patient and observer scar score
(modified Vancouver scar score).
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Table 1 Inclusion and exclusion criteria

Inclusion

Exclusion

Willing and able to provide written informed consent and
to comply with the requirements of clinical investigational
plan

Male or female patients aged 18 years or above

Patients where OFM graft or particulate were used as part of

their soft tissue reconstruction procedure

Subjects that are willing and able to comply with all aspects of

the treatment and evaluation schedule

Patients with known sensitivity to ovine (sheep) derived
material

Patients with full-thickness (“third-degree”) burns

Patients with wounds with uncontrolled clinical infection
(CDC Contamination class IV)

Any medical condition or serious intercurrent illness that, in
the opinion of the investigator, may make it undesirable for
the patient to participate in the study

Patients are currently participating or have participated in
another clinical study within past 30 days prior to enroll-
ment

Pregnant or lactating women

Any subject who, at the discretion of the investigator, is not

suitable for inclusion in the study

OFM ovine forestomach matrix, CDC Centers for Disease Control and Prevention

For the current interim safety analysis, all sub-
jects enrolled between 20 May 2022 and 1 July
2025 were included. The analysis included all
subjects that had completed TV1 (index proce-
dure) and at least one postoperative visit. OFM-
based devices were used topically for dermal
reconstruction, as an implant (e.g., to reinforce
a soft tissue flap), or to augment healing of fis-
tulae (e.g., perianal or rectovaginal). All subject
records were reviewed and categorized based
on the OFM device use, namely, dermal recon-
struction, fistula augmentation, or implantation.
Further, where OFM-based devices were used
for dermal reconstruction, attending surgeons
elected to close the dermal defect either via
application of a split-thickness skin graft (STSG)
or via secondary intention, so applicable records
were further categorized to reflect this.

All AE reports were reviewed for the included
subjects. Events were categorized for severity
according to the Common Terminology Cri-
teria for Adverse Events (CTCAE) version 5.0
severity grading framework [21], where grade 1
represents mild events and grade 5 represents
death related to an AE, as follows: grade 1,
“mild”; grade 2, “moderate”; grade 3, “severe

or medically significant”; grade 4, “life-threat-
ening”; grade 5, “death.” Further, AEs were
categorized according to their relationship to
the investigational device in accordance with
ISO 14155 guidance as “unrelated,” “unlikely,”
“possible,” “probable,” or “causal/definitely
related.” Finally, events were reviewed and cat-
egorized according to their anatomical location
with respect to the index procedure as follows:
“index defect,” where the event occurred at the
site of application of the OFM bioscaffold; “non-
index procedure,” where the event involved a
site other than the index defect; “incidental,”
where the event was systemic in nature and was
incidental in relation to the index defect. The
time to the event was computed from the date
of the index procedure (TV1) to the date of the
AE onset.

Statistical Analysis

Statistical analyses were computed using Graph-
Pad Prism (version 10.6.1). Categorical variables
were expressed as percentages. Continuous vari-
ables were expressed as medians (with interquar-
tile ranges, IQR) when not normally distributed
or means (with standard deviations) when

A\ Adis



Adv Ther

Assessed for eligibility (SV1)

(Surgery date prior to 1 July 2025)

n=450

Excluded:
e Screen failures, n=26

Index Procedure (TV1)
n=424

Excluded:
Subjects with no post-operative

Safety follow-up
n=411

assessment, n=13

e Subject level population, n=411

e Defect level population, n=474

4100

Fig. 1 Modified CONSORT (Consolidated Standards of Reporting Trials) diagram. SV screening visit, 771 index surgi-

cal procedure, 7 sample size

normally distributed. Normality was assessed
with Shapiro-Wilk tests.

RESULTS

A total of 450 patients were assessed and
screened for eligibility in the study (SV1), with
n=26 screen failures (Fig. 1). A total of n=424
underwent the index surgical procedure (TV1)
where OFM-based devices were employed as
part of the surgical reconstruction. For the

safety analysis, n=13 subjects were excluded
from the analysis having been lost to follow-
up or withdrawn following TV1, leaving a sub-
ject-level population of n=411 for the analy-
sis. None of those withdrawn from the study
were due to an AE. Given that many subjects
presented with multiple index defects, n=411
subjects equated to n=474 defects in the index
defect population.

Subject demographics for participants
included in the safety analysis (n=411) are pro-
vided in Table 2. Subjects were primarily male
(69.3%), middle-aged (median 54 years old),
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Table 2 Subject characteristics

Subjects, 7
Gender, 7 (%)
Female
Male
Age, median (IQR) (years)
BMI, median (IQR) (kg/m?)
Ethnicity, 7 (%)
White
Black or African American
Asian
Multiracial
American Indian or Alaska native
Other
Diabetes, 7 (%)
Controlled
Uncontrolled
None
Current nicotine use, 7 (%)
Vascular disease, 7 (%)
Arterial
Venous
Mixed selection
None
ASA classification, 7 (%)
Class I
Class IT
Class IIT
Class IV
Defects per subject, median (IQR)
1 defect, 7 (%)
2 defects, 7 (%)
3 defects, 7 (%)
4 defects, 7 (%)

S defects, 7 (%)

411

126 (30.7%)
285 (69.3%)
54(39,67)

28.3 (24.2,34.3)

300 (73.0%)
65 (15.8%)
11 (2.7%)

5 (1.2%)
2(0.5%)

28 (6.8%)

48 (11.7%)
99 (24.1%)
264 (64.2%)

98 (23.8%)

73 (17.8%)
9 (2.2%)
43 (10.5%)

286 (69.6%)

35 (8.5%)
133 (32.4%)
218 (53.0%)
25 (6.1%)
1(1,1)

368 (89.5%)
30 (7.3%)

8 (1.9%)
3(0.7%)

2(0.5%)

Percentages (%) are based on total subjects

BMI body mass index, 454 American Society of Anesthe-
siologists, IQR interquartile range, 7 sample size

and white (73.0%) (Table 2). Most patients were
either considered ASA class II (32.4%), or class III
(53.0%), indicative of a cohort with primarily
severe systemic disease. Subjects commonly
had type II diabetes (35.8%), vascular disease
(30.5%), and utilized nicotine products (23.8%)
(Table 2). The majority of subjects presented
with a single defect that was enrolled in the
study (89.5%), though several subjects presented
with two or more index defects (10.4%).

Index defects were a mix of acute (15.2%),
subacute (<1 month, 25.1%), or chronic
(>1 month, 59.8%) (Table 3), and the majority
were deemed either CDC class II (clean-contam-
inated, 38.2%) or CDC class III (contaminated,
50.4%) (Table 3). Several defects (11.4%) had
exposed structures, including bone (n=30/54,
55.6%), tendon (n=11/54, 20.4%), tendon
and bone (1=9/54, 16.7%), or viscera (n=5/54,
7.4%). Osteomyelitis was confirmed in 15.0%
of the defects. For defects undergoing dermal
reconstruction, for which a surface area was
recorded at TV1 (n=309), the median defect area
was 24.0 (IQR 7.8, 100.0) cm?. The majority of
defects undergoing reconstruction involved the
lower extremities (46.2%) (Table 3).

There were a wide variety of soft tissue
defects enrolled in the investigation (Table 4).
Case examples of different defect etiologies
treated with OFM-based devices are shown in
Fig. 2. The five most commonly encountered
etiologies were diabetic foot ulcers (DFUs,
22.6%), traumatic injuries (16.5%), ostomy
takedowns (11.2%), pilonidal sinus (10.8%),
and pressure injuries (PIs, 9.7%). Of the DFUs
included in the investigation, the majority
were Wagner 2 (n=31/107, 29.0%) or Wagner 3
(n=48/107, 44.9%). PIs included were mainly
stage 4 (n=27/46, 58.7%), involving muscle
and exposed structures. Deep partial-thickness
burns represented most of the burns included
in the analysis (n=29/41, 70.7%). In most cases,
the OFM-based devices were applied topically for
dermal reconstruction (65.2%), with definitive
closure achieved via secondary intent healing
(n=274/309, 88.7%), or application of a split-
thickness skin graft (STSG, n=35/309, 11.3%)
(Table 5). OFM-based devices were used in 46
(9.7%) cases of fistula augmentation, includ-
ing in the reconstruction of perianal fistulae
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Table 3 Index defect characteristics Table 4 Index defect etiology
Defects, 7 474 Abdominal perineal resection, 7 (%) 1(0.2%)
Defect age, 7 (%) Anastomotic leak, 7 (%) 1(0.2%)
Acute 72 (15.2%) Burn, 7 (%) 41 (8.6%)
<1 month 119 (25.1%) Superficial 6 (14.6%)
1-6 months 154 (32.5%) Partial 6 (14.6%)
6-12 months 51 (10.8%) Deep partial 29
1-2 years 33 (7.0%) (70.7%)
2-5 years 29 (6.1%) DFU. 7 (%) 107
(22.6%)
5+ years 16 (3.4%)
Wagner 1 1(0.9%)
CDC, 7 (%)
. Wagner 2 31
Class [—clean 54 (11.4%) (29.0%)
Class II—clean/contaminated 181 (38.2%) Wagner 3 48
Class III—contaminated 239 (50.4%) (44.9%)
Exposed structures, 7 (%) 54 (11.4%) Wagner 4 27
Bone 30 (55.6%) (25.2%)
Tendon 11 (20.4%) STSG donor site, 72 (%) 1(0.2%)
Bone and tendon 9(16.7%) Fiscula, 7 (%) 46 (9.7%)
Viscera 4(7.4%) EC 3 (6:5%)
Osteomyelitis, 7 (%) 71 (15.0%) PA 42
91.3%
Defect area®, median (IQR), cm? 24.0 (7.8, ( 0)
1000) RV 1 (2.2%)
Location, 7 (%) Hematoma, 7 (%) 4(0.8%)
Abdomen 70 (14.8%) Lower extremity amputation, 7 (%) 3(0.6%)
Head/neck 2 (0.4%) NSTL 7 (%) 16 (3.4%)
Intra-abdominal 1(0.2%) Ostomy takedown, 7 (%) 53
. (11.2%)
Lower extremity 219 (46.2%)
Pelvi 138 (29.1%) Pilonidal sinus, 7 (%) 51
elvis 1% (10.8%)
0,
Trunk/flank 10 (2.1%) Pressure injury, 7 (%) 46 (9.7%)
o 0,
Upper extremity 34 (7.2%) Stage 2 3(6.5%)
CDC Centers for Disease Control and Prevention, 7 sam- S 3 16
le size e
p (34.8%)
SDefect area for defects undergoing dermal reconstruction
only (7 = 309). Percentages (%) are based on total defects Stage 4 27
or parent defect category (58.7%)
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Table 4 continued

Surgical dehiscence, 7 (%) 19 (4.0%)

Traumatic, 7 (%) 78
(16.5%)

Venous leg ulcer, 7 (%) 7 (1.5%)

n sample size, DFU diabetic foot ulcer, STSG split-thick-
ness skin graft, EC enterocutaneous, P4 perianal, RV rec-
tovaginal, NSTT necrotizing soft tissue infection

Percentages (%) are based on total defects or parent defect
category

(PA, n=42/46, 91.3%), enterocutaneous fistulae
(EC, n=3/46, 6.5%), and a single case of a rec-
tovaginal fistula (RV, n=1/46, 2.2%) (Table 4).
The remaining index defects (25.1%) included
in the study described OFM-based devices being
implanted to reinforce a soft tissue flap, for
example, as part of a pilonidal sinus or PI recon-
struction. For the index defects included in the
study a median of one product application was
employed, and negative pressure wound ther-
apy (NPWT) was used in 22.8% of procedures
(Table 5).

A total of 59 AEs were reported across the 411
subjects and 474 defects (Table 6). The median
follow-up across all patients was 27.1 (IQR 14.0,
54.0) weeks. Fifty subjects (12.2%) reported one
or more AEs, where the median time to the AE
from the index procedure (TV1) was 4.0 IQR 1.7,
9.0) weeks. The majority of AEs reported across
the population were deemed “mild” (44.1%)
or “moderate” (13.6%) (Table 6, Fig. 3). Eight
deaths were reported across the population. All
deaths occurred in patients with substantial pre-
existing comorbidities and/or advanced underly-
ing disease, including severe cardiopulmonary,
renal, and malignant conditions. On the basis
of clinical review, all deaths were attributed
to progression of these underlying illnesses
or unrelated medical complications and were
not considered related to the index procedure
or study treatment. When AEs were assessed
for causality in relation to the investigational
device, none of the events were deemed to be
“definitely” or “possibly” related to the use OFM
devices, and a single event was deemed prob-
ably related (Table 6, Fig. 3). This “moderate”

AE involved redness, pain, and swelling on the
index defect on the lower extremity possibly due
to a suspected allergic reaction, which resulted
in 40% OFM graft removal. After management
of the cutaneous reaction with antihistamines,
the patient underwent STSG placement and had
a positive recovery and remained in the study
to complete wound closure. The remaining
recorded AEs were deemed either “unrelated”
(n=47/59, 79.9%) or “unlikely” (n=11/59,
18.6%) related to the investigational device
(Table 6, Fig. 3).

All AEs were further assessed according to
the involvement of the index defect (Table 7).
Thirty-three (55.9%) of the AEs were deter-
mined to be related to the index defect, while
seven AEs (11.9%) were related to another site
(“non-index defect”), and 19 AEs (32.1%) were
systemic or determined to be “incidental” rela-
tive to the index procedure and the OFM-based
devices. These incidental AEs included pneumo-
nia, sepsis, and thrombophlebitis, among others
(Table 7). Index defect AEs were further corre-
lated to the surgical approach (i.e., dermal recon-
struction, fistula augmentation, or implant) and
the defect etiology (Table 8, Fig. 4). On the basis
of defect etiology, pilonidal sinus reconstruction
gave rise to the highest incidence of reported
index defect related AEs (n=14, 23.7% of AEs,
3.4% of subjects) and included a single deep
tissue infection, two superficial infections, and
11 reports of dehiscence (18.6% of AEs, 2.7%
of subjects) of the primary closure following
implantation. Superficial infections were also
reported across varying defect etiologies and pre-
sented following dermal reconstruction (15.3%
of AEs, 2.2% of subjects) and implantation (5.1%
of AEs, 0.7% of subjects). Only three (5.1% of
AEs) deep tissue infections were reported at the
index defect, representing an infection rate of
0.7% across all subjects. The three deep tissue
infections occurred in a perianal fistula repair, a
pilonidal sinus reconstruction, and a traumatic
defect reconstruction below the level of initial
debridement and OFM application. None of the
deep tissue infections resulted in device extrac-
tion. Two fistulae were reported and deemed
unrelated to the device, along with a single
incidence of seroma and recurrence, which was
also considered unrelated to the device. A single
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Fig.2 Case examples 1-3. Case example 1: A-D 71-year-
old female patient with an acute PI and NSTL A Day 0, at
presentation. B Day 17, 100% granulation tissue formation
noted. C Day 42, marked re-epithelialization observed,
with full closure at day 85 (not shown). D Day 117, long-
term follow-up. Case example 2: E-H 30-year-old male
patient deep partial-thickness burn to the abdomen. E
Day 0, at presentation. F Day 5, OFM integration noted.
G Day 12, full re-epithelialization. H Day 101, long-term

follow-up. Case example 3: I-L 32-year-old male patient
with a traumatic abdominal defect subjected to laparoto-
mies. I Day 0, second-look laparotomy completion fol-
lowed by OFM implantation in the suprafascial plane for
management of residual dead space. J Day 21, scar forma-
tion noted. K Day 84, further scar remodeling observed.
L Day 430, long-term follow-up. PI pressure injury, NSTT
necrotizing soft tissue infection, OFM ovine forestomach
matrix
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Table 5 Surgical approach

Table 6 Safety outcomes

Dermal reconstruction, 7 (%) 309 (65.2%)
Secondary intention, 7 (%) 274
(88.7%)
STSG, 7 (%) 35
(11.3%)
Fistula augmentation, 7 (%) 46 (9.7%)
Implant, 7 (%) 119
(25.1%)
NPW'T, 7 (%) 108
(22.8%)
Product applications, median (IQR) 1(1,1)

Percentages (%) are based on total defects or parent defect
category

STSG split-thickness skin graft, NPWT negative pressure
wound therapy, JOR interquartile range, # sample size

allergic reaction was also reported. Across the 33
AEs reported for the index defect, seven required
reoperation, five of which were an incision and
drainage. Four of those that underwent reop-
eration were deemed unrelated to OFM, while
three were deemed unlikely related. One ostomy
takedown that had resulted in an AE required an
exploratory laparotomy, and one perianal fistula
reconstruction required a fistulotomy because of
the AE.

DISCUSSION

The use of IDEAL stage 2a/2b observational
registries is especially prevalent in the field of
robotic/laparoscopic surgery research [22-24],
but are less commonly utilized to assess safety
and performance of bioscaffolds in soft tissue
reconstruction. To our knowledge, the MASTRR
Registry is the largest such study, ultimately
approved to enroll up to 800 patients across
multiple US surgical centers. This interim safety
analysis of the first 411 subjects and 474 defects
demonstrated an incidence of AE across all sub-
jects of 12.2%, or 8.0% when considering only
AEs where the index defect was involved. The

Total AEs, 59
Safety follow-up, median (IQR), weeks  27.1 (14.0,
54.0)
Subjects with 1 or more AE, 7 (% 50 (12.2%)
subjects)
Time to AE, median (IQR) (weeks) 4.0(1.7,9.0)
AE severity, # (% AE) (% subjects)
1—mild 26 (44.1%)
(6.3%)
2—moderate 8 (13.6%)
(1.9%)
3—severe or medically significant 15 (25.4%)
(3.6%)
4—Tlife-threatening 2 (3.4%)
(0.5%)
5—death 8 (13.6%)
(1.9%)
AE causality, 7 (% AE) (% subjects)
Unrelated 47 (79.7%)
(11.4%)
Unlikely 11 (18.6%)
(2.7%)
Possible -
Probable 1(1.7%)
(0.2%)
Causal/definite -

Percentages (%) are based on total AEs (7 = 59) and total
subjects (7 = 411), respectively

AE adverse event, # sample size, QR interquartile range

interim analysis showed that OFM-based devices
were safely employed across a large, compli-
cated patient cohort with a wide variety of soft
tissue defects, treated with different surgical
approaches. Most subjects enrolled to date pre-
sented with several complicating comorbidities
and challenging medical histories. For exam-
ple, most subjects were overweight, had an ASA
score indicative of a serious medical condition

A\ Adis



Adv Ther

5 - death

4 - life-threatening

3 - severe

2 - moderate

1 - mild

[ Total AEs
8 (13.6%)

2 (3.4%)
15 (24.4%)
8 (13.6%)

26 (44.1%)

0 50 100
% of Total
Bl Unrelated | Unlikely B Possible Probable mm Causal
47 (79.7%) 11 (18.6%) 0 (0.0%) 1(1.7%) 0 (0.0%)

Fig.3 Graphical representation of the causality and severity of all AEs reported across the z=411 subjects and » =474
index defects. Percentages (%) are based on the total AEs (7=59). AE adverse event

that limited daily function, and presented with
defects that were primarily either clean-contam-
inated or contaminated, and chronic. Diabetes
and vascular disease, as well as osteomyelitis
and exposed structures, were also common. The
diverse defect etiology (Table 4) further under-
scores the safety profile of OFM-based devices.
Such heterogeneity is a defining feature of IDEAL
stage 2b studies, which are intended to evaluate
emerging technologies across multiple surgeons,
institutions, patient populations, and clinical
indications in order to establish generalizability
and inform subsequent comparative evaluation.
The broad applicability of OFM-based devices
to surgical reconstruction is also a testament to
its safety and versatility across different surgi-
cal approaches and surgical specialties. Given
these factors, zero AEs definitively related to the
device and a 0.2% incidence of AEs with prob-
able device-relatedness are a positive indicator of
the safety profile of OFM-based devices.

While registry-based evidence generation for
bioscaffolds in complex reconstruction remains
in its infancy, several prospective observational
registry studies have been initiated to evaluate
safety and performance of these devices across

diverse patient populations and clinical indi-
cations. For example, observational registries
have been established to evaluate outcomes
with a fish skin graft in soft tissue reconstruc-
tion (“SurgiBind Registry”; ClinicalTrials.gov,
NCTO05898711), and complex wounds (“Real-
World Fish Skin Graft Registry”; ClinicalTrials.
gov, NCT06384183), enrolling up to 200 and
600 subjects, respectively. An interim subgroup
analysis from these registries of subjects under-
going Mohs surgery reported three serious AEs,
concluded to be unrelated to the investigational
device [25]. Observational registries of bioscaf-
fold safety and performance have additionally
been established for the outpatient wound
care setting, rather than surgical reconstruc-
tion. For example, a large observational regis-
try (“Cellular and Tissue Based Therapy Registry
(CTPR)”; ClinicalTrials.gov, NCT02322554) tar-
geting enrollment of 50,000 subjects has been
established with a primary endpoint of wound
healing, rather than safety. Similarly, the “The
RESPOND Registry (RESPOND)” (ClinicalTrials.
gov, NCT02322554) assessed healing outcomes
of chronic wounds from 310 subjects with a
type I collagen bioscaffold [26].
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Table 7 Adverse event type

Index defect, AE 7 (% AEs) (% subjects)

Superficial infection

Dehiscence

Fistula

Deep tissue infection
Recurrence

Allergic reaction
Seroma

Non-index defect, AE 7 (%AEs) (% subjects)

Amputation

Infection

Incidental, AE 7 (% subjects)

Death

Sepsis
Thrombophlebitis
Pneumonia

Diabetic ketoacidosis
Ileus

UTI

Fever

Bowel obstruction

33 (55.9%) (8.0%)

12 (20.3%)
(2.9%)

13 (22.0%)
(3.2%)

2(3.4%

) (0.5%
3(5.1%)

)

)

(0.5%)
(0.7%)
1.7%) (0.2%)
1.7%) (0.2%)
(0.2%)

1(1.7%) (0.2%

0.2%

(
(
(
(
(
7 (11.9%)

1(1.7%) (0.2%)

6(10.2%)
(1.5%)

19 (32.1%)
(4.6%)

8 (13.6%)
(1.9%)

1(1.7%) (0.2%

1(1.7%

1.7%

0.2%
1 2%
7%

)

)
0.2%)
0.7%)
0.2%)
)

)

)

)
(1.7%)
(1.7%)
3(5.1%)
1(1.7%)
2 (3.4%) (0.5%
( ) (0.3%
(1.7%)

0.3%

1(1.7%

1(1.7%

(
(
(
(
(
(
(
(

Percentages (%) are based on total AEs (7 = 59) and total subjects (7 = 411), respectively

AE adverse event, # sample size, UTT urinary tract infection

An additional strength of the MASTRR Reg-
istry is its ability to support indication-specific
subgroup analyses while maintaining a com-
mon prospective data collection framework.
Consistent with the objectives of IDEAL stage 2b
evaluation, the registry has enrolled a hetero-
geneous population of subjects undergoing

reconstruction for a broad range of soft tissue
defects, thereby facilitating focused assess-
ments of device performance within specific
clinical applications. To date, the registry has
generated multiple subgroup analyses, includ-
ing lower extremity reconstruction, deep paz-
tial-thickness burns, trauma and acute care
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Table 8 Index defect AEs correlated to surgical approach and defect etiology

Total® Superficial Dehiscence Fistula Deep tissue Recurrence Allergic Seroma
infection infection reaction
Dermal 11(18.6%) 9(153%) 1(1.7%) - - - 1(1.7%) -

recon- (2.7%) (2.2%) (0.2%) (0.2%)

struction

Burn 1(17%) - - - - - 1(17%) -

(0.2%) (0.2%)

Hematoma 1 (1.7%) - 1(1.7%) - - - - -

(0.2%) (0.2%)

Pressure 3 (5.1%) 3(5.1%) - - - - - -
injury (0.7%) (0.7%)

Traumatic  6(10.2%)  6(10.2%) - - - - - -

(1.5%) (1.5%)
Fistula 2 (3.4%) - - - 1(1.7%) 1(1.7%) - -

augmenta-  (0.5%) (0.2%) (0.2%)

tion

Fistula— 2 (34%) - - - 1(17%)  1(1.7%) - -

PA (0.5%) (0.2%) (0.2%)
Implant  20(33.9%) 3(5.1%)  12(203%) 2(34%) 2 (34%) - - 1(1.7%)
(4.9%) (0.7%) (2.9%) (0.5%) (0.5%) (0.2%)
NSTI 1(17%) - 1(17%) - - - - -
(0.2%) (0.2%)

Ostomy 3(5.1%) 1(1.7%) - 1(1.7%) - - - 1(1.7%)
take- (0.7%) (0.2%) (0.2%) (0.2%)
down

Pilonidal 14 (23.7%) 2(3.4%)  11(18.6%) - 1(17%) - - -
sinus (3.4%) (0.5%) (2.7%) (0.2%)

Traumatic 2 (3.4%) - - 1(1.7%) 1(1.7%) - - -

(0.5%) (0.2%) (0.2%)

AE adverse event, PA perianal fistula, NSTT necrotizing soft tissue infection

*Percentages are based on the total AEs (7 = 59) and total subjects (7 = 474), respectively

surgery defects, PIs, enterocutaneous (EC) fistu-
lae, and pilonidal sinus reconstruction [27-31].
For example, a subgroup analysis (n=130) by
Lawlor et al. [27] described use of OFM-based
devices in complex lower extremity reconstruc-
tion and demonstrated a median time to com-
plete granulation tissue coverage and fill of
30.0 days, with a median of one OFM device

application. Similarly, in a separate analysis of
subjects presenting with traumatic soft tissue
defects across four level 1 trauma centers, treat-
ment with OFM-based devices resulted in vascu-
larized tissue coverage in a median of 22.5 days,
and a literature synthesis demonstrated the cost-
effectiveness relative to other bioscaffolds used
in trauma reconstruction [28]. Nasseri et al. [29]
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Dermal reconstruction: N=309

Pilonidal Sinus: n=51

Tv1: n=474

Fistula Augmentation: N=46

Implant: N=119 I

Surgical Dehiscence: n=17

Ostomy Takedown: N=53

Burn: n=41

DFU: n=107 I

Donor Site: n=1
Hematoma: N=4 —

Allergic Reaction: n=1--(0.2%)

LE Amputation: n=3

NSTI: N=16 mm

Dehiscence: N=13 (3.2%)

PI: N=46 .

Superficial Infection: N=12 === (2.9%)

Deep Tissue Infection: N=3 (0.7%)
Traumatic: N=78

Venous: N=7 Recurrence: n=1 (0.2%)

pasrv/Ec: n=46 [ Fistula: N=2-(0.5%)

aprR: n=1

Anastomotic Leak: n=1

Seroma: N=1 (0.2%)

Defect level
population

Subject level
Population, n=411

Surgical approach

Defect etiology Index defect AEs

Fig.4 Sankey diagram representing the subject and defect
populations, surgical approach, defect etiology and the
reported index defect AEs. Numbers represent sample size
for each category. Percentages (%) are based on the total
subjects. TV first treatment visit, 7 sample size, DFU

published a subgroup analysis of pilonidal sinus
reconstruction from MASTRR and compared it
to a matched retrospective cohort reconstructed
using the same surgical approach but without
the OFM graft. The authors demonstrated that
implantation of an OFM graft under a fasciocu-
taneous advancement flap significantly reduced
the incidence of surgical dehiscence, reduced
the overall treatment cost, and increased
patient quality of life. In deep partial-thickness
burns, a single OFM application resulted in a
14-day median healing time, minimal pain, and
positive scar satisfaction scores [32]. In a sub-
group analysis of 12 late-stage PIs (stage 3 and
stage 4) in nine trauma subjects, OFM-based
devices achieved approximately 60% reduction
in wound area, eradication of tunnelling and
undermining, and no postoperative complica-
tions [30]. Collectively, these studies demon-
strate the versatility of the registry platform and
illustrate how prospective observational data
can be leveraged to evaluate safety, performance,
and clinical outcomes across distinct patient

diabetic foot ulcer, LE lower extremity, NSTT necrotizing
soft tissue infection, PI pressure injury, PA/RV/EC perianal
fistula/rectovaginal fistula/enterocutancous fistula, APR
abdominal perineal resection, AEs adverse events. Sankey
diagram generated using www.sankeymatic.com

populations and reconstructive indications. The
productivity of the registry framework further
supports its value as a mechanism for generat-
ing RWE and informing the use of OFM-based
devices in complex soft tissue reconstruction.
One finding from the current study is the rela-
tively low incidence of postoperative infection
reported across the cohort. When considering
only those AEs involving the index defect, the
incidence of superficial infection was 2.9% and
deep tissue infection was 0.7%. This finding is
consistent with the low incidence of AEs, includ-
ing infection, previously reported for studies of
OFM-based devices in complex reconstruction
[14, 15, 19, 33]. It is interesting to compare
these findings in light of the many publications
that have proposed theoretical infection-related
advantages for synthetic bioscaffolds over tissue-
derived bioscaffolds (“biologics”), such as OFM-
based devices [34-36]. For example, a recent
meta-analysis of a polyurethane-based bioscaf-
fold in complex soft tissue reconstruction iden-
tified 34 studies spanning a pooled sample size
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of 208 subjects and reported an overall compli-
cation rate of 27.9%, and an infection rate of
25.8% [37]. Findings from this meta-analysis
led the authors to caution clinicians who imple-
ment this product in their reconstructive arma-
mentarium [37]. Similarly, in their comparative
meta-analysis, He et al. [38] reported an inci-
dence of postoperative infection of 26.24% for
burns treated with the polyurethane bioscaffold
and 18.79% for burns treated with a crosslinked
collagen/chondroitin sulfate bioscaffold. These
results were pooled from 35 studies and 674 sub-
jects. Another meta-analysis of outcomes with a
crosslinked collagen/chondroitin sulfate bioscaf-
fold in wound repair the authors presented a
generalized incidence of infection of 16.9%
from n=602 subjects across 26 articles [39]. This
finding also prompted these authors to advise
practitioners to perform careful risk-benefit
analyses before utilizing this synthetic product,
while also discussing the elevated infection risks
with their patients [39]. Taken together, these
observations challenge the notion that syn-
thetic bioscaffolds confer a clinically meaning-
ful reduction in infection risk and suggest that
OFM-based devices may offer a comparable, if
not favorable, infection profile in complex soft
tissue reconstruction.

This interim analysis should be interpreted
in the context of several limitations. First, the
MASTRR Registry was designed as a prospec-
tive observational study and did not include a
contemporaneous control group reconstructed
without OFM-based devices or with an alter-
native bioscaffold. As a result, direct compara-
tive conclusions regarding the relative safety of
OFM-based devices cannot be drawn. Second,
the broad inclusion criteria and heterogene-
ous study population, while consistent with
the objectives of an IDEAL stage 2b evaluation,
introduced variability within the subject- and
defect-level populations. Although this hetero-
geneity enhances the generalizability of the find-
ings, it may also obscure indication-specific dif-
terences in outcomes. Third, the current report
represents an interim analysis with a median fol-
low-up of approximately 27 weeks. Longer-term
follow-up is required to fully characterize late
complications, durability of reconstruction, and
long-term clinical outcomes. Fourth, AEs while

categorized to standardized methods were inves-
tigator assessed and therefore remain subject to
the inherent limitations of clinical judgment.
Future analyses of the fully enrolled registry
population may permit more detailed risk-factor
modelling and comparative assessments across
specific patient and defect subgroups.

CONCLUSIONS

This interim analysis of the MASTRR Registry
represents one of the largest prospective evalu-
ations of a bioscaffold used in soft tissue recon-
struction reported to date. Across 411 subjects
and 474 defects treated at 10 participating cent-
ers, OFM-based devices were safely utilized in
a broad range of reconstructive applications,
including dermal reconstruction, fistula aug-
mentation, and implantation. Consistent with
the objectives of IDEAL stage 2b evaluation, the
registry captured a heterogeneous patient pop-
ulation characterized by substantial comorbid-
ity burden, contaminated and chronic defects,
exposed critical structures, and diverse surgi-
cal indications. Despite this complexity, no
AEs were determined to be definitively related
to OFM-based devices and only a single event
(0.2% of subjects) was considered probably
related to the investigational device. These
findings support the favorable safety profile of
OFM-based devices in complex soft tissue recon-
struction and demonstrate the value of prospec-
tive multicenter registries for generating RWE to
inform clinical practice.

ACKNOWLEDGEMENTS

The authors would like to thank the partici-
pants of this study, and the surgical teams that
supported the work. The authors would like to
acknowledge the contributions of Nina Slabk-
evich, MD (Clinical Research Manager, Aroa Bio-
surgery Limited) to the execution of the study.

Medical Writing/Editorial Assistance. The
authors would like to acknowledge Giulia

A\ Adis



Adv Ther

Crosio, PhD (Medical Writer, Aroa Biosurgery
Limited) for the preparation of this manuscript.

Author Contribution. Conceptualization:
Barnaby C. H. May; methodology: D. Adam
Young, Barnaby C. H. May; formal analy-
sis: Barnaby C. H. May; data Curation: Jessica
Simon, Brandon A. Bosque; investigation: John
Lawlor, Patrick Martyka, Joshua H. Wolf, Jes-
sica M. Felton, Alison A. Smith, Yosef Y. Nasseri,
Moshe Barnajian, W. Matthew Vassy, Michael
Cormican, Pranat Kumar, John J. Choi, Lung
Lau, John H. Loftus, Nicole P. Bernal, Chris-
topher A. Butts, Claire S. Dillingham, Kyle J.
Leneweaver; initial drafting: Jessica Simon,
Brandon A. Bosque, D. Adam Young, Barnaby
C. H. May; funding acquisition: Barnaby C. H.
May; supervision: Tracee Short, D. Adam Young,
Barnaby C. H. May; writing, review and approval
of the final manuscript: Tracee Short, John Law-
lor, Patrick Martyka, Joshua H. Wolf, Jessica M.
Felton, Alison A. Smith, Yosef Y. Nasseri, Moshe
Barnajian, W. Matthew Vassy, Michael Cormi-
can, Pranat Kumar, John J. Choi, Lung Lau, John
H. Loftus, Nicole P. Bernal, Christopher A. Butts,
Claire S. Dillingham, Kyle J. Leneweaver, Jessica
Simon, Brandon A. Bosque, D. Adam Young,
Barnaby C. H. May.

Funding. Funding for this study was pro-
vided by Aroa Biosurgery Limited, Auckland,
New Zealand, including the Rapid Service and
Open Access Fees.

Data Availability. The datasets generated
during and/or analyzed during the current study
are not publicly available due to patient privacy.
De-identified data may be provided upon rea-
sonable request to the corresponding author.

Declarations

Conflict of Interest. Tracee Short, Moshe
Barnajian, Christopher A. Butts, John J. Choi,
Michael Cormican, Claire S. Dillingham, Pranat
Kumar, John Lawlor, Patrick Martyka, Yosef Y.
Nasseri, Alison A. Smith, W. Matthew Vassy,
Nicole P. Bernal, and Joshua H. Wolf are consult-
ants for Aroa Biosurgery Limited (Auckland, New

Zealand). Jessica Simon, Brandon A. Bosque,
D. Adam Young, and Barnaby C. H. May are
employees of Aroa Biosurgery Limited. Jessica M.
Felton, John H. Loftus, Lung Lau, Christopher
A. Butts, and Kyle J. Leneweaver have nothing
to disclose.

Ethical Approval. Ethical oversight of the
investigation was provided through a centralized
institutional review board (IRB) (Advarra Inc.,
Maryland, USA; reference number Pro00058745;
ClinicalTrials.gov, NCT05243966), with local
site level IRB oversight as required by the par-
ticipating institution (see Supplementary
Material S.1). IRB approval included up to 15
investigational sites and up to 800 subjects. All
patients provided written informed consent for
all procedures and for their images and data to
be used for research and publication purposes.
The study was conducted in accordance with
the World Medical Association Declaration of
Helsinki of 1964 ethical guidelines and its later
amendments.

Open Access. This article is licensed under a
Creative Commons Attribution-NonCommercial
4.0 International License, which permits any
non-commercial use, sharing, adaptation, distri-
bution and reproduction in any medium or for-
mat, as long as you give appropriate credit to the
original author(s) and the source, provide a link
to the Creative Commons licence, and indicate
if changes were made. The images or other third
party material in this article are included in the
article’s Creative Commons licence, unless indi-
cated otherwise in a credit line to the material. If
material is not included in the article’s Creative
Commons licence and your intended use is not
permitted by statutory regulation or exceeds the
permitted use, you will need to obtain permis-
sion directly from the copyright holder. To view
a copy of this licence, visit http://creativecom-
mons.org/licenses/by-nc/4.0/.

REFERENCES

1. Grosu-Bularda A, Hodea F-V, Cretu A, et al.
Reconstructive paradigms: a problem-solving

A\ Adis


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

Adv Ther

10.

11.

12.

13.

approach in complex tissue defects. J Clin Med.
2024;13(6):1728.

Dempsey SG, Young DA, Veale RWF, May BCH.
Sustainable biomaterials: turning food waste into
advanced regenerative technology. In: Reinwald
Y, editor. Regenerative biomaterials—emerging
biomaterial solutions to aid tissue regeneration.
Rijeka: IntechOpen; 2025.

McCulloch P, Altman DG, Campbell WB,
et al. No surgical innovation without evalu-
ation: the IDEAL recommendations. Lancet.
2009;374(9695):1105-12.

Sedrakyan A, Campbell B, Merino JG, et al.
IDEAL-D: a rational framework for evaluating
and regulating the use of medical devices. BM]J.
2016;353:i2372.

Ergina PL, Barkun JS, McCulloch P, Cook JA, Alt-
man DG. IDEAL framework for surgical innova-
tion 2: observational studies in the exploration
and assessment stages. BM]. 2013;346:£3011.

Workman TA. Engaging patients in information
sharing and data collection: the role of patient-
powered registries and research networks. Rock-
ville: Agency for Healthcare Research and Quality
(US); 2013.

Gliklich RE, Dreyer NA, Leavy MB. Registry design.
Registries for evaluating patient outcomes: a user’s
guide [Internet]. 3rd ed. Rockville: Agency for
Healthcare Research and Quality (US); 2014.

Costa V, Custodio MG, Gefen E, Fregni F. The rele-
vance of the real-world evidence in research, clini-
cal, and regulatory decision making. Front Public
Health. 2025;13:1512429.

Inacio MCS, Paxton EW, Dillon MT. Understand-
ing orthopaedic registry studies: a comparison
with clinical studies. JBJS. 2016;98(1):e3.

Mosquera C, Kang S, Ramirez CA. Applications of
extracellular matrix biomaterial in tongue recon-
struction. J Craniofac Surg. 2024;35(7):e664-6.

Bosque BA, Dowling SG, May BCH, et al. Ovine
forestomach matrix in the surgical management
of complex lower-extremity soft-tissue defects. J
Am Podiatr Med Assoc. 2023;113(3):22-081.

Hamaguchi R, Wearda TL, Volk AS, et al. Surgical
management of hidradenitis suppurativa: a two-
center retrospective study. Plast Reconstr Surg.
2022;150(5):1115-27.

Su T. Initial experience with ovine forestomach
matrix graft for glossectomy defect reconstruction:

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

a case series. Oral Maxillofac Surg Cases.
2024;10(3):100369.

Naphade S, Bosque BA, Young A. Functional soft
tissue regeneration involving extremity tendons
using ovine forestomach matrix grafts. J Surg Case
Rep. 2026;2026(1):rjaf1119.

Desvigne MN, Bauer K, Holifield K, et al. Case
report: surgical closure of chronic soft tissue
defects using extracellular matrix graft augmented
tissue flaps. Front Surg. 2021;7:559450.

Chaffin AE, Dowling SG, Kosyk MS, Bosque BA.
Surgical reconstruction of pilonidal sinus dis-
ease with concomitant extracellular matrix
graft placement: a case series. ] Wound Care.
2021;30(Sup7):528-34.

Hsu A, Schlidt K, D’Adamo CR, et al. Surgical
management of perianal fistula using an ovine
forestomach matrix implant. Tech Coloproctol.
2023;27(9):769-74.

Chan X, Tan CHM, Chong CXZ, Sivarajah SS, Koh
FH. Technical approach in the management of per-
ianal fistula: combining ovine extracellular matrix
with endoanal ultrasound to review the surgical
outcome. Ann Coloproctol. 2025;41(1):93-6.

Cormican MT, Creel NJ, Bosque BA, et al. Ovine
forestomach matrix in the surgical management of
complex volumetric soft tissue defects: a retrospec-
tive pilot case series. Eplasty. 2023;23:e66.

Resnic FS, Majithia A, Marinac-Dabic D, et al.
Registry-based prospective, active surveil-
lance of medical-device safety. N Engl J Med.
2017;376(6):526-35.

National Cancer Institute. Common Terminology
Criteria for Adverse Events (CTCAE) Version 5.0.
U.S. Department of Health and Human Services;
2017 November 27, 2017.

Jaffer A, Chia D, Rai S, et al. A registry-based modi-
fied IDEAL stage 2b evaluation of urological proce-
dures performed using the versius robotic surgical
system. ] Robot Surg. 2025;19(1):240.

Killaars REM, Visschers RGJ, Cakir H, et al.
Robotic-assisted endoscopic procedures in paediat-
ric urology, gynaecology and general surgery: pro-
tocol for a multicenter observational registry study
(MiniTrust study). BMJ Open. 2026;16(3):¢110106.

Serra-Aracil X, Mora-Lopez L, Gomez-Torres 1, et al.
Laparoscopic and robotic intracorporeal resection
and end-to-end anastomosis in left colectomy: a
prospective cohort study—stage 2a IDEAL frame-
work for evaluating surgical innovation. Langen-
becks Arch Surg. 2023;408(1):135.

A\ Adis



Adv Ther

25.

26.

27.

28.

29.

30.

31.

32.

O’Quinn R, Aldridge C, Sax DS. Post-Mohs surgi-
cal wounds treated with intact fish skin graft: a
multicenter analysis. Wounds. 2025;37(3):102-6.

Bain MA, Koullias GJ, Morse K, Wendling S,
Sabolinski ML. Type I collagen matrix plus pol-
yhexamethylene biguanide antimicrobial for the
treatment of cutaneous wounds. ] Comp Eff Res.
2020;9(10):691-703.

Lawlor J, Bosque BA, Frampton C, Young DA, Mar-
tyka P. Limb salvage via surgical soft-tissue recon-
struction with ovine forestomach matrix grafts: a
prospective study. Plast Reconstr Surg Glob Open.
2024;12(12):e6406.

Cormican MT, Vassy WM, Cook C, et al. Vascu-
larized tissue coverage of trauma and acute care
surgery defects with ovine forestomach matrix:
interim results of a prospective multicenter study.
J Trauma Inj. 2026;39(1):42-51.

Nasseri Y, Oka K, La K, et al. Ovine forestomach
matrix graft reduces surgical dehiscence in fascio-
cutaneous flap-based closure of pilonidal disease:
a comparative study. Cureus. 2025;17(11):e96775.

Trinh SM, Andre K, Ozcan Al, et al. Surgical man-
agement of stage 3 and 4 pressure injuries in
trauma patients using ovine forestomach matrix
grafts: a prospective case series. Front Surg.
2026;13:1704665.

Trinh SM, Mason JW, Deville P, et al. Ovine fores-
tomach matrix as a novel adjunct to promote
healing of low output enterocutaneous fistulae
in high-risk surgical patients. Trauma Case Rep.
2026;63:101348.

Kennedy PJ, Young M, Wentworth K, et al.
Reconstruction of deep partial-thickness burns
with ovine forestomach matrix: results from
a prospective observational study. Cureus.
2026;18(3):€105987.

33.

34.

33.

36.

37.

38.

39.

Bosque BA, Frampton C, Chaffin AE, et al. Retro-
spective real-world comparative effectiveness of
ovine forestomach matrix and collagen/ORC in
the treatment of diabetic foot ulcers. Int Wound
J. 2021;19(4):741-53.

Horn CP, Fierro AL, Lantis JC 2nd. The shift to
synthetics: a review of novel synthetic matrices for
wound closure. Surg Technol Int. 2023;42:75-86.

Wilson S, Muscat E, Smith O, Noakes A, Wearn C.
Biodegradable temporizing matrix (BTM) resilience
to wound infection: a consecutive case series.
JPRAS Open. 2026;48:95-105.

Rajaram R, Zhang M, Premaratne G, Ng S. Novo-
sorb(®) BTM- history, production and application
in challenging wounds. Front Bioeng Biotechnol.
2024;12:1450973.

Shadid OH, Pang S, Arnaout BN, et al. The role
and efficacy of NovoSorb biodegradable temporiz-
ing matrix in complex reconstructive wounds: a
systematic review. Plast Reconstr Surg Glob Open.
2026;14(2):e7461.

He M, Choi J, Mir I, Al Wahaiby M, Papp A.
Integra® versus Novosorb® biodegradable tem-
porizing matrix for burn wounds: a compara-
tive systematic review and meta analysis. Burns.
2025;51(9):107754.

Gonzalez SR, Wolter KG, Yuen JC. Infectious com-
plications associated with the use of Integra: a
systematic review of the literature. Plast Recon-
str Surg Glob Open. 2020;8(7):e2869. https://doi.
0rg/10.1097/GOX.0000000000002869.

Publisher’s Note Springer Nature remains neutral with
regard to jurisdictional claims in published maps and
institutional affiliations.

A\ Adis


https://doi.org/10.1097/GOX.0000000000002869
https://doi.org/10.1097/GOX.0000000000002869

	Safety of Ovine Forestomach Matrix Across 474 Soft Tissue Defects: Interim Results from the Prospective Multicenter MASTRR Registry
	Abstract
	Introduction: 
	Methods: 
	Results: 
	Conclusion: 
	Trial Registration: 

	Introduction
	Methods
	General
	Ethical Approval
	Study Design
	Statistical Analysis

	Results
	Discussion
	Conclusions
	Acknowledgements 
	References


