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Abstract

Anambispective, single-site, multi-surgeon, consecutive-
case clinical study was performed to assess the
Paragon 28° Monster® Screw System. Retrospective
data from 81 patients was analyzed, with 16 of these
patients providing prospective patient reported
outcomes measures (PROMs). Overall, 98.8% of patients
implanted with a device from the Paragon 28° Monster®
Screw System successfully met the primary endpoint of
being free from device related serious events. The union
rate for the Monster® Screw System was 95.1%.

Purpose

The Paragon 28° Monster® Screw System, initially
released in U.S. Markets in 2013, includes an array of
instrumentation and implants to accommodate a variety
of procedures and was specifically designed for use
in the foot and ankle.* The purpose of this study was
to assess safety, performance, and clinical benefit of
the Paragon 28° Monster® Screw System. While other
studies have evaluated individual devices of the system,
tothe best of our knowledge, thisis the first clinical study
to evaluate the Monster® Screw System as a whole!3,
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Methods

An ambispective, single-site, multi-surgeon, consecutive-
case clinical study of patients implanted with at least one
device from Monster® Screw System was performed to
assess the system.

Monster® Screws under review in this study include:
(Figure 1)

- Mini-Monster® Screw System

- Monster® Hindfoot Screw System

- PRECISION® Jones Fracture Screw System

- Joust™ Beaming Screw System

- Mini-Monster® Solid Screw System

- Monster® BITE Snap-Off Screw System

The study was conducted at the Henry Ford Health
System (Jackson, Michigan), led by Dr. Tudor Tien, MD.
Patients under the care of Dr. Tien or one of the other
three study surgeons were eligible for the study.
Inclusion criteria for this study were patients who had
undergone a foot and/or ankle procedure involving bone
reconstruction/osteotomy, arthrodesis/joint fusions,
ligament fixation, or fracture repair/fracture fixation
using the Monster® Screw System with a minimum of
3 months of clinical and radiographic follow-up. No
exclusion criteria were present for the study. Subjects
whomettheaforementionedcriteriawereincludedinthe
study until enrollment was satisfied. After IRB approval,
retrospective data from 81 consecutive patients’ charts
was analyzed, and 16 of these patients completed
prospective PROMSs, after providing informed consent.

Patients who were free from any device related serious
events met the definition of success for the primary
outcomes. Device related serious events include: the
device causing or contributing to death, life threatening
illness/injury, permanent impairment, or the patient
requiring surgical intervention. Additional secondary
endpoints assessing safety and performance were also
recorded. The Activities of Daily Living (ADL) subscale
and the Current Level of Activity from the Foot and Ankle
Ability Measure (FAAM), along with the Visual Analog Scale
(VAS), and a patient satisfaction survey were assessed
prospectively at one varying timepoint for each patient
participating in the prospective portion of the study.
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A power analysis based on published success rates
of similar devices was conducted to determine the
minimum sample size required for the study*”’. Based on
80% power, the minimum sample size was determined to
be 76 patients. A larger target minimum of 80 patients
was set for this study.

Results

A total of 81 patients with average age of 54.2 years old
and Body Mass Index (BMI) of 32.2 were retrospectively
reviewed (Table 1). Average length of clinical follow-up
was 5.4 months. Most patients, 59 out of 81 (72.0%),
underwent concurrent procedures as well. The procedures
performed in this study include, but are not limited to: 5th
metatarsal fracture fixation, Lisfranc repair, metatarsal
osteotomy, Weil osteotomy, subtalar arthrodesis, triple
arthrodesis, and pilon fracture fixation. A total of 80 out
of the 81 eligible patients (98.8%) successfully met the
primary endpoint (Table 2). There were four instances
of delayed or non-union (4.9%), one instance of loss of
correction by final follow-up (1.2%), and one adverse
event related to the device (1.2%). The related adverse
event was loosening of a proximal screw and was resolved
with surgical removal of the screw.

Table 1: Patient Demographic and Comorbidity Data

Variable n (%) or Mean (SD)

Male 26 (32.1%)

Female 55 (67.9%)

Age at pre-op visit (years) 542 (14.6)
BMI 322(7))

Average post-operative clinical 1635 (55.7)

follow-up (days)

Current/former smoker 49 (60.5%)
Diabetes 9 (11.1%)
Vascular disease 3(3.7%)
Osteoporosis 6 (7.4%)

Osteoarthritis 23 (28.4%)
Neuropathy 6 (7.4%)

All PROMs were collected post-operatively at a single,
varying time point (Table 3). The FAAM Activities of
Daily Living subscale and Current Level of Function
scores were reported as a percentage of total possible
score and VAS pain was based on a 100-point scale.

Table 2: Post-Operative Outcomes Data

Outcomes n (%)

Primary Endpoint.: Free from device related 80 (98.8%)
serious events
Union Rate 77 (95.1%)
Delayed or Non-union 4 (4.9%)
Loss of Correction 1(1.2%)
Adverse Events related to Device 1(1.2%)

Table 3: Patient Report Outcome Measures

FAAM Activities of Daily Living 774 (171)
FAAM Current Level of Function 74.3(26.3)

VAS Pain 241(23.2)

Patient Satisfaction (Excellent, good, or fair) 15 (93.8%)

Conclusion

Overall, 80 out of 81 patients (98.8%) who were implanted
with at least one device from the Paragon 28° Monster”
Screw System successfully met the primary endpoint in
this ambispective, single-site, multi-surgeon, consecutive-
case clinical study. There were four instances of delayed
or non-union at final follow-up (4.9%), one instance of loss
of correction (1.2%), and one adverse event related to the
device (1.2%).

Strengths of this study include a relatively large
sample size attributed to broad inclusion criteria and
lack of exclusion criteria, across a variety of primary
procedures. This allowed for a patient population with
many comorbidities, which can be more representative
of a realistic patient population. Over half of the patient
population in this study were current/former smokers
(60.5%), the average BMI was 32.2, and the average
age was 54.2. This study also captured patient reported

/8 3



MONSTER® SCREW SYSTEM

outcomes completed outside of the traditional standard
of care timeframe, providing more information about
the performance of the variety of implants.

Although, the inclusion and exclusion criteria allowed
for a diverse patient population, the patients were from
the same relative geographic region and may not best
represent the general population. Additionally, PROMs
were only collected at one prospective time point, thus a
comparison to the pre-operative state was not possible.

In summary, the findings from this study help support
the safety, performance, and clinical benefit of the
Monster® Screw System.

Paragon 28° would like to thank Dr. Tudor Tien, MD and
the Henry Ford Health System for their participation
in the Monster® Screw System Post-Market Clinical
Follow-Up Study. The Henry Ford Health System was
compensated for participating in this research.
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