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Research Publications

Application of 3D—printed and patient-specific cast for the treatment of distal radius fractures

Yan-Jun Chen, Hui Lin, Xiaodong Zhang, Wenhua Huang, Lin Shi & Defeng Wang
3D Printing in Medicine volume 3, Article number: 11 (2017)
https://threedmedprint.biomedcentral.com/articles/10.1186/s41205-017-0019-y

Background: Distal radius fracture is common in the general population. Fracture management includes a plaster cast,
splint and synthetic material cast to immobilise the injured arm. Casting complications are common in those
conventional casting technologies. 3D printing technology is a rapidly increasing application in rehabilitation. However,
there is no clinical study investigating the application of a 3D—printed orthopaedic cast for the treatment of bone
fractures. We have developed a patient-specific casting technology fabricated by 3D printing. This pioneering study aims
to use 3D—printed casts we developed for the treatment of distal radius fractures, to provide the foundation for
conducting additional clinical trials, and to perform clinical assessments.

Method: Ten patients with ages between 5 and 78 years are involved in the clinical trial. Patients are applied 3D—printed
casts we developed. Orthopaedic surgeons carried out a six-week follow-up to examine clinical outcomes. Two
guestionnaires were developed for the assessment of clinical efficacy and patients’ satisfaction. These questionnaires
are completed by physicians and participating patients.

Results: A 3D—printed cast creates a custom-fitted design to maintain the fractured bone alignment. No loss of reduction
is found in all patients. Compartment syndrome and pressure sores are not present. Patient comfort gets positive scores
on the questionnaire. All (100%) of the patients opt for the 3D—printed cast instead of the conventional plaster cast.

Conclusions: This pioneering study is the first clinical trial on the application of a 3D—printed cast for the treatment of
forearm fractures. The novel casting technology heals the fracture effectively without casting complications. The 3D—
printed cast is patient-specific and ventilated as well as lightweight, and it features both increased patient comfort and
satisfaction.

Initial Experiences with Upper Extremity 3D-Printed Ventilated Casts

Sun, Michael M.D., Orthopedic Surgeon, Cedars-Sinai Medical Group, Los Angeles, CA
ASSH Annual Meeting Research Abstract Poster, October 2020

Background: 3-dimensional (3D) printed ventilated casts may offer advantages over traditional plaster or fiberglass casts
in areas such as weight, breathability, hygiene, ease of skin examination, and ease of reuse. Limited data is available on
the clinical outcomes associated with the use of 3D printed casts.

Methods: A retrospective review was performed of patients at our institution who had a 3D printed cast applied for
upper extremity post-surgical immobilization or fracture care. Outcomes examined included cast-related complications
such as fitment issues and skin irritation, and, in patients whom casts were utilized for fracture care, progression of
fracture healing to suggest that adequate stability had been achieved.

Results: Of 33 patients who received a 3D printed cast, no instances of cutaneous complications were observed. Of 14
patients in whom the cast was used for fracture care, 1 patient who was poorly compliant with cast wear had delayed
healing.

Conclusions: Patient-specific 3D printed ventilated casts may offer a viable alternative to traditional casting techniques
for patients with extremity injuries or for post-surgical immobilization.


https://threedmedprint.biomedcentral.com/articles/10.1186/s41205-017-0019-y

Conventional vs 3-Dimensional Printed Cast Wear Comfort

Jack Graham, Mark Wang, Kaela Frizzell
Published August 27, 2018
https://doi.org/10.1177/1558944718795291

Background: The objective of this study was to determine the functionality of 3-dimensional (3D) printed orthoses
for upper extremity immobilization compared with conventional immobilization.

Methods: Twelve healthy volunteers were fitted with a 3D custom printed short arm cast and a short arm fiberglass
cast in separate sessions. The Jebsen Hand Function Test (JHFT) was used to test function and dexterity in each cast.
All volunteers completed a modified version of the Patient-Rated Wrist Evaluation (PRWE). Skin complications were
recorded.

Results: There were no significant differences during the JHFT between casts, although one-third of the participants
in the 3D cast could perform the tasks in a normal time, which they could not in the fiberglass cast. The average
PRWE function score was lower in the 3D cast group than in the fiberglass group (45.5 vs. 80.8). Minor skin irritation
was noted in 42% of patients in the fiberglass cast group compared with only 1 patient (8%) in the 3D cast group.
One patient in the fiberglass group required a cast change due to inappropriate fit. Conclusions: Both casting
techniques demonstrate similar objective function based on the JHFT. Patient satisfaction, comfort, and perceived
function are superior in the 3D printed casts.

Total Contact Cast Replacement 3D Printed Walking Boot Offloading Testing

David Shofler, DPM MSHS
Assistant Professor, Podiatric Medicine, Surgery, & Biomechanics
Western University College of Podiatric Medicine, Pomona, California

Using a Tekscan pressure tester, an ActivArmor 3D printed AFO was tested, along with a traditional CAM walker. The
attached image shows maximum plantar pressures, with the results from the CAM walker on the left-hand side and
the results from the ActivArmor cast on the right. With red areas indicating higher pressures, the image reflects that
the forefoot pressures were offloaded with the device.
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Custom-Molded Offloading Footwear Effectively
Prevents Recurrence and Amputation, and Lowers
Mortality Rates in High-Risk Diabetic Foot Patients: A
Multicenter, Prospective Observational Study
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Background: Recurrence of high-risk diabetic feet, after wound, healing is a common
challenge among diabetic patients. Continuous use of an offloading device significantly
prevents recurrence of high-risk diabetic feet, although patient adherence is imperative to
ensuring this therapy’s clinical efficacy. In this study, we explored clinical outcomes of
patients with a high-risk diabetic foot who had been prescribed with custom-molded off-
loading footwear under different adherence conditions.

Methods: A total of 48 patients (17 females and 31 males) with high-risk diabetic feet, who had
been with prescribed offloading footwear in 13 medical centers across 4 cities, were enrolled in
the current study. The patients were assigned into either continuous offloading therapy (COT, n=
31) or interrupted offloading therapy (10T, n = 17) groups, according to their adherence to the
therapy. All patients were followed up monthly, and differences in recurrence, amputation, and
deaths between the groups were analyzed at 4 months after therapy.

Results: Forty-eight patients met our inclusion criteria and were therefore included in the
final analysis. Among them, 31 were stratified into the COT group and adhered to offloading
therapy throughout the study period, whereas 17 were grouped as IOT and exhibited
interrupted adherence to offloading therapy. We found statistically significant differences in
recurrence rates (0 vs 38.46%, p < 0.01), amputation (0 vs 11.76%, p < 0.01), and deaths (0%
vs 5.88%, p < 0.01) between the groups during follow-up.

Conclusion: Patients’ adherence is imperative to efficacy of custom-molded offloading
footwear during treatment of high-risk diabetic foot. Further studies are needed to elucidate
the role of improved design of the offloading device and the need for enhanced patient
education for improved adherence.

Keywords: custom-molded offloading footwear, high-risk diabetic foot, patient adherence

Introduction

High-risk diabetic foot is prone to injury, infection and ulceration in diabetic patients.!
Previous studies have reported that the 1- and 5-year recurrence rates of high-risk diabetic
feet 31.6%,” and approximately 70%,” respectively. Refractory recurrence and slow
healing rates have been linked to leg amputation and patient mortality. Morcover, high-
risk diabetic feet have been associated with non-traumatic amputation, with more than
70% mortality rates within 5 years after amputation.* Therefore, reducing the recurrence
rate of high-risk diabetic feet can significantly improve amputation and lower mortality
rates in this group of patients.

Received: 26 September 2021
Accepted: 21 December 2021
Published: 10 January 2022

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2022:15 103-109 103

© 2022 Thang et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://wiww.dovepress.com/terms.

AT Php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the
work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5§ of our Terms (https://www.dovepress.com/terms.php).



Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy downloaded from https://www.dovepress.com/on 11-Jan-2022

For personal use only.

Zhang et al

Dove

High-risk diabetic foot recurrence is mainly attributed
to abnormal lower limb movements and changes in plantar
biomechanics.”™® Chronic overload and friction to the feet,
which are caused by wearing conventional shoes, can
cause damage to the skin on the sole or dorsal foot,
thereby exacerbating a patient’s gait and balance ability
over time. These changes ultimately lead to recurrence of
foot ulcers and amputation. Soft tissucs are prone to con-
tinuous overload, even after healing, a phenomenon that
results in tissue necrosis and recurrence of high-risk dia-
betic foot.” However, amputations and deaths can be pre-
vented if patients receive appropriate care.'’ "> According
to the International Working Group on the Diabetic Foot
(IWGDF), use of an offloading device can effectively
prevent recurrence in high-risk diabetic foot patients.'?
Moreover, this device can reduce plantar pressure on the
painful part of the foot, by changing the center of gravity
line, thereby improving body balance. Consequently, the
device rationally distributes the pressure on the bottom of
the foot and absorbs vibration, thus preventing recurrence
of high-risk diabetic foot."*'* Previous studies have
demonstrated that continued use of the offloading device
to improve plantar biomechanics and COT can effectively
prevent recurrence of diabetic high-risk feet.'> '® Notably,
patient adherence has been shown to play an important
role in clinical outcomes during offloading therapy.'®*° In
the present study, we explored the effects of patient adher-
ence on diabetic foot recurrence, amputation, and mortal-
ity using offloading therapy in high-risk diabetic foot
patients.

Methods and Study Design

A total of 87 patients, who were diagnosed with high-risk
diabetic feet between January 1, 2018 and December 31,
2020, were enrolled at 13 medical centers across four
cities in China. Inclusion criteria were adopted from the
United States Medicare Guidelines. A patient was deemed
cligible for the Medicare diabetic therapeutic footwear
benefits if the treating physician provided a written state-
ment certifying existence of at least one of the following
conditions: 1) had undergone previous partial amputation
of either foot; 2) had a history of previous foot ulceration
on cither foot; 3) had a history of pre-ulcerative calluses
on either foot; 4) was diagnosed with peripheral neuropa-
thy with evidence of callus formation on either foot; 5)
presented with foot deformity; 6) presented with poor
circulation on either foot; or 7) had a prescription for
a particular type of foot wear from a physician.

Conversely, a participant was excluded if he or she 1)
had a history of major amputations; 2) was diagnosed
with neurologic or psychiatric disease; 3) was unable to
walk without walking aids; 4) had visual impairment that
was difficult to either treat or correct; 5) was diagnosed
with unstable cardiovascular or unstable ischemic cerebro-
vascular discases; (6) had severe renal dysfunction or
severe liver dysfunction; 7) was diagnosed with
a malignant tumor; 8) had osteoarticular discases unrelated
to diabetes; and 9) declined offloading therapy.

A total of 48 high-risk diabetic foot patients (17
females and 31 males) who were undergoing therapy
with offloading device (Depth Inlay Shoes, Dave Med
LLC, Chongqing, China) met the inclusion criteria and
were ultimately recruited in the study. All patients were
followed up monthly, through a face-to-face or telemedi-
cine approach, because of COVID-19. At 4 months after
offloading therapy, differences in recurrence, amputation,
and mortality rates between the groups were determined
and the effect of the offloading device evaluated. The
definition of interrupted offloading therapy (IOT, n=17)
group was based on discontinued offloading footwear
therapy, for more than 4 weeks. Patients were divided
into either continuous offloading therapy (COT, n=31) or
IOT (n=17) groups, based on their level of adherence to
offloading therapy. The patients’ demographic information
and clinical characteristics, including age, gender, height,
BMI, diabetes duration, Wagner classification, diabetic
neuropathy, diabetic retinopathy, foot deformity, vibrating
perception threshold, history of amputation, plantar callus,
peripheral artery disease, ischemia, osteoporosis, and
methods of diabetes control were recorded and analyzed
at the beginning of study. Patients were advised to wear
the offloading device for 1-2 hours every day for the first
week after discharge. Next, they were advised to wear the
offloading device every day, if there did not experience
any discomfort or foot grinding a week after discharge.

Statistical Analysis

Descriptive statistics, including proportions, means, and
standard deviations were calculated. Differences between
patients undergoing COT and those who presented with
discontinuation of offloading therapy were determined
using a /-test, while baseline data were analyzed using
a Chi-square test. All statistical analyses were performed
using SPSS 26 software (IBM, Armonk, NY). P<0.05 was
considered statistically significant for all of the analyses.
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Results

A total of 48, out of 88, patients (including 17 women and 31
men) met our inclusion criteria and were included in the final
analysis. A summary of the research design is presented
using a flow chart in Figure 1. Results revealed no statisti-
cally significant differences in baseline data between the two
groups (Table 1). Patients were fitted with molded offloading
insole (Figure 2). A comparison of patients’ main clinical
outcomes between the two groups, 4 months after offloading
therapy, revealed no DFU recurrence in 21 cases that pre-
viously had DFU, and none of the 31 patients the COT group
had neither undergone amputation nor died during the study
period. In contrast, the 13 patients with a history of DFU in
the IOT group had a recurrence rate of 38.46% (5/13), with
amputation and mortality rates of 11.76% and 5.88%, respec-
tively. We found statistically significant differences in recur-
rence, amputation and mortality rates between patients in the
COT and IOT groups (p<0.01) (Figure 3).

Discussion
High-risk diabetic foot causes great pain and high eco-
nomic burden to patients and their families. To manage the

Diabetic high-risk foot patients
(prescribed offloading device)
(n=88)

Exclude patients who
refused to participate

<

A
Signed written consent
(n=51)

Exclude patients who
dropped out midway

<

A

Baseline data of patients were
collected (including: gender, age,
duration of diabetes, etc.)
(n=48)

I
v v
Group 1: the continuous Group 2: the interrupted
offloading therapy (COT) offloading therapy (I0T)
group, and interrupted group (n=17)
offloading therapy
(10T) group

[

B

Follow-up 4 months after after offloading therapy:
(1) Whether to wear offloading device according
to the doctor's advice
(2) Foot condition, included remission and
recurrence
(3) Mortality

Figure | A flow chart describing the study design.

condition, diabetic foot offloading footwear, comprising
functional socks and custom insoles, has been used in
some developed countrics and is included in the medical
insurance coverage.21 However, offloading device is not
covered by medical insurance in most developing coun-
tries. Efficacy of using the offloading device for diabetic
patients with high-risk foot for preventive treatment
remains controversial. For example, Gao et al,>? Bus et al®
and Maciejewski et al** reported that the offloading device
was cffective in preventing recurrence of diabetic foot
ulcers. In contrast, Macfarlane et al*° found no significant
effects in use of the offloading device in high-risk diabetic
feet patients. Notably, the authors attributed the lack of
significant effects to low adherence.

Results from our previous study, in which we explored
use of offloading device in neuropathic diabetic foot,
revealed that the device changed plantar biomechanics
using wearable sensor technology.®*® Notably, this off-
loading therapy significantly improved clinical outcomes
in these patients although one case who underwent 10T
presented with recurrence during interruption of the
therapy.® In the current study, we further explored the
cffects of interrupting offloading therapy on recurrence
and mortality rates in high-risk diabetic foot patients. To
the best of our knowledge, this is the first multicenter
study analyzing the use of offloading footwear therapy
intervention in diabetic patients with high-risk foot. The
findings from the present study, coupled with literature
review, indicated that use of offloading device significantly
reduced the risk of foot ulcer recurrence, amputation and
mortality.?® In the current study, a total of 48 patients who
were prescribed with the offloading device between 2018
and 2020 were selected for follow-up and exploration of
the effect of patient based on clinical outcomes. Results
showed that with high-risk diabetic foot patients with poor
compliance to offloading therapy exhibited high recur-
rence, amputation, and mortality rates.

The poor adherence was attributed to several reasons:
Firstly, patients were not willing to undergo the therapy.
Secondly, the weight, appearance and comfort of the off-
loading device limited its use.””* Thirdly, some medical
staff did not pay enough attention to the auxiliary and
preventive treatment effects of the offloading device,
while social awareness was low. Results from follow-up
showed that some patients psychologically resisted off-
loading therapy.>**° In addition, although clinicians
recommended that the offloading device be worn for
a long period, patients were worried about the associated

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2022:15
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Table | Baseline Characteristics of All Patients Participating in This Study
Variables All Patients (n=48) COT Group (n=31) 10T Group (n=17) P-value
Age, years 64.92+12.38 62.77£11.50 68.82113.03 0.106
Height, cm 162.74+8.27 162.85+8.41 162.62+8.34 0.933
BMI, kg/m? 24.46+2.99 24.35+2.45 24.60+3.61 0.804
Diabetes duration, years 11.33£7.56 11.91£7.57 10.59+7.71 0.595
Gender, %
Female 17(35.42) 9(29.03) 8(47.06) 0212
Male 31(64.58) 22(70.97) 9(52.94)
Wagner classification, %
0-3 36(75.00) 24(77.42) 12(70.59) 0.862
45 12(25.00) 7(22.58) 5(29.41)
Diabetic retinopathy, %
Yes 23(47.92) 17(54.84) 6(35.29) 0.195
No 25(52.08) 14(45.16) 11(64.71)
Foot deformity, %
Yes 16(33.33) 10(32.26) 6(35.29) 0831
No 32(66.67) 21(67.74) 11(64.71)
VPT>25volt, %
Yes 18(37.50) 12(38.71) 6(35.29) 0815
No 30(62.50) 19(61.29) 11(64.71)
History of DFU, %
Yes 34(70.83) 21(67.74) 13(76.47) 0.741
No 14(29.17) 10(32.26) 4(23.53)
History of amputation, %
Yes 16(33.33) 8(25.81) 8(47.06) 0.135
No 32(66.67) 23(74.19) 9(52.94)
Plantar callus, %
Yes 20(41.67) 14(45.16) 6(35.29) 0.507
No 28(58.33) 17(54.84) 11(64.71)
Diabetic neuropathy, %
Yes 42(87.50) 27(87.10) 15(88.24) |
No 6(12.50) 4(12.90) 2(11.76)
PAD, %
Yes 23(47.92) 13(41.94) 10(58.82) 0.263
No 25(52.08) 18(58.06) 7(41.18)
Ischemia, %
Yes 31(64.58) 18(58.06) 13(76.47) 0.202
No 17(35.42) 13(41.94) 4(23.53)
Osteoporosis, % 0.263
Yes 25(52.08) 18(58.06) 7(41.18)
No 23(47.92) 13(41.94) 10(58.82)
Methods of blood glucose control, %
Insulin 2(4.16) 1(3.22) 1(5.88)
Anti-hyperglycemic drugs 20(41.67) 13(41.94) 7(41.18) 0.907
Anti-hyperglycemic drugs and Insulin 26(54.17) 17(54.84) 9(52.94)

Abbreviations: COT, continuous offloading therapy; IOT, interrupted offloading therapy: BMI, body Mass Index; VPT, vibrating perception threshold; DFU, diabetic foot

ulcer; PAD, peripheral artery disease.

expenses. In addition, the patients had a negative percep-
tion of the device, mainly because wearing it implied that
they had not fully recovered thus increasing the psycholo-
gical burden. Although the offloading device is efficacious
in preventing amputation and mortality in patients at high

risk of diabetic foot, only a handful of clinicians and
researchers have described its role.

Improving patient adherence to use of the offloading
device can significantly improve clinical outcomes of this
therapy in diabetic foot. This adherence may be improved by

106 https:

Dove

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2022:15



Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy downloaded from https://www.dovepress.com/on 11-Jan-2022
For personal use only.

Dove

Zhang et al

Figure 2 Profiles of patients’ foot conditions and offloading therapy. Patient A: Recurrent neuropathic plantar foot ulcer on the left heel and the fifth right plantar
metatarsophalangeal joint (Al). Personalized offloading insoles (A2). Wearing of the offloading footwear (A3). Patient B: Recurrent neuropathic plantar foot ulcer on the
right foot and amputation of the first and third toes of the left foot (BI). Personalized offloading and orthopedic insoles (B2). Wearing the offloading footwear (B3).

providing patients with more color choices, as well as styles
and materials. Health facilities and clinicians should also
increase awareness of different approaches for treatment

50.00%

40.00% 38.46%*

30.00% - ® The continuous offloading
therapy group

20.00%

# The interrupted offloading
11.76%* therapy group

5.88%*

10.00% - I
0.00% 0.00% 0.00%
0.00% .

Recurrence Amputation Mortality

Figure 3 Clinical outcomes of patients included in the study. *There were statis-
tically significant difference in recurrence, amputation and mortality rates between
patients in the continuous offloading therapy and those e in the interruption
offloading therapy groups (P<0.01).

and disease prevention, while patients and medical staff
should undergo health education to equip them with informa-
tion regarding the positive effects of offloading therapy.*' We
hypothesize that increased health education for patients and
medical staff will improve the level of foot self-care knowl-
edge and patient behavior towards the therapy. Furthermore,
medical personnel should undergo regular training on pre-
vention and adjuvant treatment of diabetic foot using off-
loading device to improve their effectiveness in providing
care for patients with high-risk foot.

Results of the present study further confirm efficacy of
the offloading device as an adjuvant therapy for patients
with diabetic high-risk foot. This is because wearing an
offloading device significantly lowers the number of
patients with high-risk diabetes feet, and subsequently
reduces the socioeconomic burden, risk of infections,
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amputation, and death of patients associated with this
condition.

This study had a few limitations. Firstly, our sample
size was relatively small. Future studies should enroll
more patients to establish barriers regarding continuous
use of offloading footwear and help improve diabetes-
related foot ulcers. Secondly, the follow-up was short
due to the COVID-19 pandemic.

Conclusion

Findings for the present study showed that the offloading
device is an efficacious auxiliary therapeutic strategy for
prevention of recurrence and amputation, and lowering
mortality rates in diabetic foot patients. Notably, patient
adherence is imperative to efficacy of this therapy.
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ActivArmor Case Studies

ActivArmor Case Study 1

Date of Case: August 2019
Author: Dr. Kevin Kaplan, Orthopedic Surgeon and NFL team physician

Case Presentation:

Professional NFL football player who had surgery for a scapholunate ligament repair. He needed protection on his
wrist for training camp and wanted to be able to use his arms as a defensive lineman.

Exam/Diagnosis/Assessment:

Skin incision was healed. He had limited wrist flexion secondary to the surgery and was working on his range of
motion during the preseason.

Treatment:

The player was being treated as per the normal postoperative rehabilitation protocol. | prescribed an ActivArmor
cast to be made with the player in wrist extension which was his functional position as a lineman.

Outcomes:

The player was able to successfully make the team because of his ability to function while healing and not disturbing
the repair. He remains an integral part of the Jaguars and has not had any wrist issues since being treated.

ActivArmor Case Study 2

Date of Case: October 2021

Author: Dr. Kevin Kaplan, Orthopedic Surgeon and NFL team physician

Case Presentation:

High school football safety sustained a minimally displaced 5th metacarpal fracture. The athlete wanted to play
despite the injury.

Exam/Diagnosis/Assessment:

The skin was intact. He was neurovascularly intact. He had minimal deformity of the mid shaft of his 5th
metacarpal. The player had tenderness to palpation over the fifth metatarsal.

Xrays showed a minimally displaced 5th metacarpal shaft fracture.

Treatment:

The player was prescribed an ActivArmor cast and was allowed to return to football as tolerated with serial X-rays to
ensure no displacement.



Outcomes:

The player successfully played with his ActivArmor cast and even with the cast was able to lead the team in
interceptions and help the defense go to the state championship. His fracture remained stable and healed
uneventfully

ActivArmor Case Study 3

Date of Case: Summer 2020

Author: Lindsey Snow, MOT,OTR,CHT,ATC,LAT

Case Presentation:

Pt. is a female in late 40’s. Three years ago a brain tumor was found and she had extensive brain surgery that left her
with months of rehabilitation to learn to walk and perform all daily living tasks again. She returned to cross fit where
she injured her wrist following a heavy lift.

Exam/Diagnosis/Assessment:

Pt. had visit with orthopedic hand surgeon and following MRI showed a scapholunate ligament tear that required
surgical repair.

Treatment:

Post surgery pt was depressed because her comeback from brain tumor was cross fit. She couldn’t find a cast that she
could sweat in and clean that was ruined from one workout. Pt. was introduced to ActivArmor and returned to cross fit
following doctor restrictions wearing AA brace. Pt. was resilient and within a year qualified for the FIRST EVER crossfit
games for adaptive athletes of 2021. Pt. was able to meet this goal while continuing her workouts safely using AA
device.

Outcomes:

Pt. reported no skin break down during workouts, injury healing time she’s convinced was quicker secondary decreased
depression and getting back into a gym sooner.

ActivArmor Case Study 4

Date of Case (approx.): July 2021

Author: Lindsey Snow, MOT,OTR,CHT,ATC,LAT

Case Presentation:

Freshman, male football player fell and fractured wrist playing football.

Exam/Diagnosis/Assessment:



Pt. required pinning of wrist and a protection orthosis. When pins were removed pt. was eager to return to workouts
however MD was hesitant secondary pt. age and understands how rough teenage boys can be.

Treatment:

Pt. and MD were educated on ActivArmor device and it was a go. Pt. returned back to workouts and was able a
completely different patient after receiving the device and interacting with his team. | saw more smiles.

Outcomes:

Pt. worked out for hours a day and no skin break down. Pt. did have some tan lines in the shape of AA that let me know
he was wearing his brace :) Pt. returned back without a beat and says “thank goodness | had this because my
conditioning continued to improve and | didn’t stink in front of the ladies”

ActivArmor Case Study 5

Date of Case: September 2020

Author: Lindsey Snow, MOT,OTR,CHT,ATC,LAT

Case Presentation:

Pt. fell and had a radial head fracture that was non op. Pt. was scheduled for a late honeymoon (Male, mid 30's)
secondary COVID and when he had to tell his wife the river trip needed to be canceled secondary being in a cast.

Exam/Diagnosis/Assessment:

Radial head fracture, non op but required elbow and wrist immobilization

Treatment:

Pt. was fitted for a long arm AA orthosis and was able to go on the river trip and enjoy his honeymoon.

Outcomes:

Pt. radial head fully healed after follow up in 6 weeks and pt. reported success with river trip. He said his skin condition
was amazing even after being in the river for 2 full days and ended with happy wife, happy life!



ActivArmor Bacterial Load Study (December 2019): 6 volunteers wore
a traditional cast on one arm/leg and an ActivArmor cast on the other
for 10 days. Upon removal, the patient’s skin was swabbed with
sterile saline and incubated on Agar plates. The bacterial colonies
were recorded (see photos at right).

Traditional Cast ActivArmor

“It actually decreases the bacterial level, because you can
actually wash underneath.”

— Michael Fitzmaurice, MD, Fitzmaurice Hand Institute,
Scottsdale, AZ

ActivArmor Patient Comparative Survey Results (December 2019): 15
volunteers were put in both traditional and ActivArmor casts and
asked to compare their experiences quantitatively on a numerical
scale. The statistical results are exhibited in the charts below.

Average Reported Skin Irritation/Discomfort

3 -Strong
2.0 2 - Moderate
1-Alittle
ActivArmor Traditional Cast
Average Reported Discomfort
4 - Extremely

Uncomfortable

2.7
1.3
0 - Extremely
Comfortable

ActivArmor Traditional Cast

“You don’t get the skin breakdown that you do with traditional casts. Less risk of skin infection,; you can view
the incision as well as pin sites, where you can’t monitor those in a traditional cast. So these are great for
post-op patients. We’ve seen the same healing rates, I’d say... better [with ActivArmor] because it’s a great
fit and it’s a great immobilizer.”

- Jason Browder, PA, Alpine Orthopedics, Gunnison, CO




Radiolucency Studies

ActivArmor devices are made from ABS (Acrylonitrile Butadiene Styrene) plastic and are radiolucent.
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Sleep and Hygiene Studies (December 2019):
15 volunteers were put in both traditional and
ActivArmor casts and asked to compare their
experiences quantitatively on a numerical scale. The 4- Extreme
statistical results are exhibited in the charts.

Average Reported Interference with Hygiene Practices

3 - Strong
2 - Moderate
Average Reported Interference with Sleep 1-Alittle
N 4
0 - None
39% less sleep interference
; ; \ . .
reported with ActivArmor! ActivArmor Traditional Cast
1-Alittle
0 - None

ActivArmor Traditional Cast



Patient lifestyle and social effects (December 2019): 15 volunteers were put in both traditional and

ActivArmor casts and asked to compare their experiences quantitatively on a numerical scale. The statistical results are
exhibited in the charts.

Average Reported Interference with Lifestyle/Daily Activities

2 - Moderate
93% of participants reported
little to no interference with
lifestyle/daily activities with
ActivArmor! 1- A Little
0.3

ActivArmor Traditional Cast

Average Reported Social Effects/Attention

POSITIVE Reported social effects 4 - Extremely
using ActivArmor versus Positive
NEGATIVE reported social effects
i |
with casts! 3
Positive
2 - None
Negative

1

0 - Extremely
Negative

ActivArmor Traditional Cast



Patient Satisfaction (December 2019):

93% of repondents preferred wearing ActivArmor over a
traditional cast

m ActivArmor = Traditional Cast

Average Reported Satisfaction with Care

4 - Extremely

70% improved satisfaction with Positive
care by providing ActivArmor!
3
Positive
2 - None
Negative
1
0 - Extremely
Negative
ActivArmor Traditional Cast

Research and Publication Opportunities Available!

Author clinical trials and research abstracts on the latest in high-tech orthopedic devices with
ActivArmor.

Be published in top trade journals and present at global conferences as an innovator and leader in Next-
Gen precision medicine.

Contact us for details: www.ActivArmor.com

info@ActivArmor.com




