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ABSTRACT

inged knee arthroplasties are commonly used in scenarios where there are major ligament deficiencies or bone
“loss around the knee. They are applicable in native knees with major deformities and during revisions. They
can also be used as a salvage procedure after distal femoral resection. The new modular hinged device system,
namely the Triathlon Hinge Knee (THK) System (Stryker, Mahwah, New Jersey), reflects the advancements of
third-generation design and enhances surgical flexibility by allowing streamlined integration with the Triathlon
Total Stabilized (TS) System (Stryker, Mahwah, New Jersey) and the Global Modular Replacement System (GMRS,
Stryker, Mahwah, New Jersey). Additionally, the Triathlon Revision Tibial Baseplate (Stryker, Mahwah, New Jer-
sey) has been launched as part of THK and is compatible with the Modular Rotating Hinge (MRH , Stryker, Mah-
wah, New Jersey) femur, which allows the Revision Baseplate to replace the existing tibial component while
leaving the existing MRH Femoral Component in place. The Triathlon Revision Tibial Baseplate enables
orthopaedic surgeons to use constrained or hinged prostheses, including both distal and total femoral replace-
ment options, without changing the Tibial Baseplate. This is because the TS, MRH, THK, and GMRS femurs are
compatible with the new Triathlon Revision Tibial Baseplate. Additionally, the system can be augmented with
metaphyseal cone constructs to help provide a stable foundation for reconstruction. This report explores the
application of a new modular hinged device system in various scenarios, starting with (1) complex primary
hinged knee arthroplasty, followed by revision hinged knee arthroplasty cases including (2) failed TKA with
medial collateral ligament (MCL) dysfunction, (3) severe arthrofibrosis post-TKA, (4) revisions for prosthetic joint
infection, (5) extensor mechanism deficiency, and (6) arthrofibrosis with extensor mechanism disruption, con-

cluding with a case of (7) distal femoral arthroplasty for periprosthetic fracture post-failed TKA.

-
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INTRODUCTION

Hinged knee arthroplasties, which
emerged as the original prostheses for
total knee arthroplasty (TKA) in the
1960s, have undergone a major design
evolution over the decades.! The first-
generation hinged designs were founda-
tional, setting the stage for subsequent
innovations that progressively enhanced
the prostheses’ functionality and dura-
bility. These advancements included the
introduction of less constrained designs,
which allowed for a greater range of
natural knee motion and improved
long-term outcomes.'’ Since then,
hinged knee arthroplasties have main-
tained an important role, especially in
patients for whom standard knee
arthroplasties are not suitable, such as
those who have major ligamentous defi-
ciencies or major bone loss.*

More recent studies on subscqucnt
designs have continued to show
improved outcomes for hinged arthro-
plasty.®”” Early designs, such as the
Walldius prosthesis developed in the
1970s, were simple hinged designs that
failed to replicate the complex move-
ments of the natural knee, leading to
high failure rates due to early loosening
and infection, with survivorship rates

ranging from 75 to 81% and failure rates
of 20 to 25% at three years.z'8 In
response to these limitations, subsequent
generations of hinged knee designs intro-
duced innovations aimed at improving
durability and mimicking the knee’s nat-
ural movement more closely. The intro-
duction of rotating platforms in the
second generation of hinged designs
marked a major advancement, aiming to
provide a more natural range of motion
and reduce wear on implant compo-
nents.’ Survivorship improved dramati-
cally in later designs, with reports of
90% at 10 years.g’1 "I The third genera-
tion of hinged designs further evolved to
help address the shear forces at the bone-
implant interface and introduced modu-
larity, allowing for a wide range of
intraoperative conversions.

The new Triathlon Hinge Knee
(THK) System (Stryker, Mahwah, New
Jersey) was developed building on the
Modular Rotating Hinge’s (MRH,
Stryker, Mahwah, New Jersey) 23 years
of clinical success and incorporating a
posterior hinge mechanism.! Addition-
ally, features of the THK system include
an anterior boss location, sizing options,
and patella tracking modeled after the
clinically-successful Triathlon TS.®'
New instrumentation was introduced to
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Figure 1. System compatibility. (a) Triathlon Hinge Revision Baseplate is compatible with (b) Triathlon
Total Stabilized Femoral Component, (c) Triathlon Hinge Femoral Component, and (d) Global Modular

Replacement System distal femoral component.

facilitate the implantation of these
devices. The objective of this new hinge
system is to address a diverse array of
surgical challenges during complex total
knee arthroplasty. Therefore, this case
series will highlight its application in:
(1) complex primary hinged knee
arthroplasty; it will then cover revision
hinged knee arthroplasty cases, includ-
ing (2) failed TKA with medial collater-
al ligament (MCL) dysfunction; (3)
severe arthrofibrosis post-TKA; (4)
revision for a prosthetic joint infection;
(5) extensor mechanism deficiency; and
(6) arthrofibrosis with extensor mecha-
nism disruption; and the series con-
cludes with a (7) distal femoral
arthroplasty for periprosthetic fracture
post-failed TKA.

DESCRIPTION OF PROSTHESIS

The new THK is dcsigncd to incor-
porate third-generation design con-
cepts and is known for its versatility.
Overall, the new modular hinge system
features a versatile baseplate compati-
ble with a range of femoral compo-
nents (Fig. la—d). The Triathlon
Revision Tibial Baseplate, introduced
as a part of the Triathlon Hinge Knee
System, facilitates compatibility with
the Femoral Components of both the
Triathlon Total Stabilized (TS, Stryker,
Mahwah, New Jersey) System and the
Global Modular Replacement System
(GMRS, Stryker, Mahwah, New Jer-
sey), providing surgeons with multiple
compatibility options and facilitating
transitions between systems in revision
cases as needed. Additionally, the new
Triathlon Tibial Revision Baseplate is
also compatible with the MRH femur,
which allows the Revision Baseplate to
replace the existing tibial component
while leaving the existing MRH
Femoral Component in place. The
design enables orthopaedic surgeons to
select between constrained or hinged
prostheses while using the same new
Triathlon Revision Tibial Baseplate,
allowing for the simplification of inven-
tory management and the reduction of
time required for component selection
and surgical preparation.'” Additionally,
the system supports the use of ancillary
components such as metaphyseal cones
aimed at providing a stable reconstruc-
tion foundation. '

The new Triathlon Hinge Knee Sys-
tem builds upon the clinical success of
MRH and Triathlon TS"'®!"! and offers



multiple tibial-bearing component
options with varying posterior offsets.
This design, featuring an anteriorized
boss location and patello-femoral track
based on Triathlon TS, aims to enhance
extensor mechanism function by utilizing
a longer moment arm, which is designed
to increase the leverage during knee
extension.

SURGICAL TECHNIQUE

As detailed in Hampp et al., the new
modular hinge system surgical tech-
nique for knee arthroplasty begins with
careful tibial preparation.4 Using an
intramedullary reamer, the surgeon
methodically reams the tibial canal in
Imm increments for a suitable fit, fol-
lowed by bone resection guided by a
resection guide assembly. For those knees
requiring a cemented stem, the updated
workflow is intended to prioritizc tibial
coverage and is designed to enhance joint
stability. The process begins with aligning
the tibial template on the cut bone to
help ensure adequate coverage, rather
than strictly adhering to the canal orien-
tation, and prepares for the integration of
the boss, stem, and keel. In cases of bone
loss, augments can be used to maintain
the correct joint line height.

Femoral preparation involves reaming
the femoral canal to accommodate the
selected stem length, followed by distal
femoral resection aimed at accommodat-
ing the knee’s natural geometry. This step
is crucial for ensuring the hinge prosthe-
sis fits well within the joint space. An
extension gap assessment is conducted to
verify adequate joint space, adjusting as
necessary to achieve the desired align-
ment and stability. The new Hinge
Femoral Component was designed with
5mm of distal augment built in and can
be further augmented up to 10 additional
millimeters in 5mm increments.

Lastly, the trial and final implant
placement stages allow for assessing the
fit and joint stability of trial components
before the final implants are assembled
and placed. Adjustments are made to the
insert trial thickness as needed to support
proper size selection. This surgical
approach, utilizing the new modular
hinge system and associated instrumenta-
tion, is designed to achieve a well-
aligned, stable knee construct with a
functional range of motion, efficiently
addressing both primary and revision
knee arthroplasty situations, as detailed
by Hampp et al.*
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Case 1
Case presentation

A 66-year-old woman presented with
severe right knee pain and immobility
six months following a retrograde
intramedullary (IM) nailing for a distal
femur fracture. Initial assessment
revealed a complicated clinical picture:
the patient’s morbid obesity put her at a
higher risk for post-surgical complica-
tions, and her history of a distal femur
fracture complicated by nonunion and the
development of post-traumatic arthritis
in the right knee added further complexi-
ty to her case. Radiographs confirmed the
nonunion and demonstrated degenerative
changes in the right knee joint involving
the medial compartment and patella-
femoral joint (Fig. 2a and b). The
patient’s medical history was notable for
controlled type 2 diabetes mellitus and
hypertension. Following consideration of
risks and benefits during consultation,
knee arthroplasty using the new modular
hinge system was chosen. The surgeon
was aware that the higher body mass
index (BMI) of this patient could impose
greater loads on the prosthesis, but nev-
ertheless, after a risk/benefit analysis and
shared decision-making with the patient
and her family, it was deemed appropriate

to proceed with the proposed surgery.

Surgical technique

The operation began with the careful
removal of the previous femoral hard-
ware, acknowledging the potential for
bone fragility and the need to preserve as
much bone stock as possible. The distal

Figure 2a. Antero-posterior and (b) lateral radi-
ographs of the right knee.

femoral pathological bone was resected,
and a lateral release with an extensor
mechanism rcalignmcnt was pcrformcd
to correct the knee’s alignment. The
choice of the Triathlon Revision Tibial
Baseplate and a GMRS Distal Femoral
Component was made due to the
patient’s underlying arthrosis and distal
femoral fracture nonunion.

Postoperative course

Postoperatively, the focus was on facili-
tating knee functional recovery (Fig.
3a—d). Given the patient’s obesity and dia-
betes, the rehabilitation program was care-
fully designed to strike a balance between
promoting carly mobilization to help pre-
vent venous thromboembolism and man-
aging the risk of prosthesis failure due to
excessive load. The rehabilitation protocol
included protection from full weight-bear-
ing exercises, including the use of an assist
device. Nutritional counseling was imple-
mented to support weight management,
reduce stress on the new joint, and pro-
mote overall health. Pain management was
managed to facilitate active participation

Figure 3a—c. Antero-posterior views of the right knee and (d) a lateral view with the revised implant.
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Figure 4a. Antero-posterior and (b) lateral radiograph of the right knee.

in physiotherapy. Regular follow-up
appointments were scheduled to moni-
tor the healing process, with radi-
ographs taken to assess the progress of
the union at the fracture site and the
integration of the prosthetic compo-
nents. At six months after the opera-
tion, the patient reported major
improvement in knee function and pain
relief.

GROUP 2: CONVERSION TO HINGED KNEE
ARTHROPLASTY (REVISION)

Case 2
Case presentation

A 66-year-old woman faced a chal-
lenging situation with a failed right TKA,
marked by aseptic loosening of the
Femoral Component, substantial instabil-
ity, and loss of medial collateral ligament
(MCL) function. The failure of her initial
TKA had left her with considerable dis-
comfort and a markedly decreased quali-
ty of life, and she was unable to perform
everyday activities without pain or risk of

further injury. Her surgical history
revealed multiple interventions that had
compromised the integrity of the collater-
al ligaments, leaving her with few options
for restoration of knee function and stabil-
ity. Radiographic evaluation showed distal
femoral bone loss, complicating the revi-
sion strategy (Fig. 4a and b). Following
consideration of risks and benefits during
consultation, revision knee arthroplasty
using the new modular hinge system was
completed.

Surgical technique

Revision surgery involved the implan-
tation of a Triathlon Revision Tibial
Baseplate and a Triathlon Hinge Femoral
Component (Stryker, Mahwah, New Jer-
sey). During the operation, it was
observed that the MCL was completely
deficient, contributing to the knee’s
instability and necessitating a hinged
TKA system. Notably, a size 3 Revision
Baseplate and a size 3 Hinge Femoral
Component were utilized. Metaphyseal
fitting cones were employed to help

Figure 5a. Antero-posterior and (b) lateral radiograph of the right knee.

address metaphyseal bone loss, with the
goal of providing additional support and
fixation. Antibiotic cement was utilized
for fixation in an effort to minimize the
risk of prosthetic joint infection in this
complex case.

Postoperative course

After her surgery, the patient’s recov-
ery was carefully monitored. The focus
was on a physical therapy plan designed
to improve the range of motion and func-
tion of her knee. By six months postoper-
atively, the patient had a stable,
well-functioning knee with a return to
her baseline activities (Fig. 5a and b).

Case 3
Case presentation

A 65-year-old woman who had a his-
tory of a left TKA presented with persis-
tent knee stiffness and functional
impairment attributed to severe arthrofi-
brosis and contracture. Her medical his-
tory revealed a previously failed TKA,
which had been converted to a posterior
stabilized (PS) TKA in an attempt to
address these issues (Fig. 6a—c). Despite
these interventions, the patient’s condi-
tion did not improve, leading to limita-
tions in daily activities and quality of life.
Following consideration of risks and ben-
efits during consultation, revision knee
arthroplasty using the new modular hinge
system was completed.

Surgical technique

The procedure involved the careful
removal of the previous knee prosthesis,
extensive resection of scar tissue, and
selection of the revision hinged knee
implant to address the arthrofibrosis with



Figure 7ajiﬁem-mﬁeﬁor and (b) lateral view of
the left knee.

resection of the scarred collaterals and
posterior capsular structures. Specifically,
the surgery utilized a size 4 Triathlon
Revision Tibial Baseplate paired with a
size 2B Tibial Cone to help create a sta-
ble foundation following the metaphy-
seal bone loss. To ensure stability and an
appropriate fit within the patient’s knee,
a size 4 Triathlon TS Femoral Compo-
nent, along with a metaphyseal fitting
cone, was utilized. Additionally, the
operation incorporated a size 3-4 Cen-
tral Femoral Cone, a 12mm by 50mm
cemented tibial stem, and a 14mm by
100mm fluted femoral stem, each
selected for their roles in helping to
achieve the desired stability, alignment,
and mechanical integrity of the knee
post-revision (Fig. 7a and b).

Postoperative course

The patient’s postoperative course was
overseen carefully due to the heightened
risk of recurring stiffness and arthrofibro-
sis. The rehabilitation plan incorporated
carly mobilization, aiming to reduce stiff-
ness and enhance joint function, with
activities adjusted according to the
patient’s pain tolerance and clinical evalu-
ations. Customized physical therapy
included exercises designed to improve
range of motion, build strength, and alle-
viate inflammation, all while being adapt-
able to the patient’s ongoing recovery and
feedback. Regular follow-up appoint-
ments involved close surveillance for any
signs of stiffness, infection, or complica-
tions with the implant. This comprehen-
sive and personalized approach not only
addressed the technical challenges posed
by arthrofibrosis post-total knee arthro-
plasty, but also helped to improve the
patient’s condition, aiding in a successful
recovery. Also, the patient reported a
notable enhancement in her quality of life
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Figure 8a. Antero-posterior and (b) lateral radi-
ograph of the right knee..

by six months postoperative, with
decreased pain and the ability to walk
without ambulatory assistance.

Case 4
Case presentation

A 75-year-old woman presented for
revision TKA. Her complex surgical his-
tory included treatment for a prosthetic
joint infection (PJI) with implant removal
and the insertion of an articulating antibi-
otic spacer (Fig. 8a and b). The patient
subsequently presented over three
months following the removal of her
infected TKA implant and the insertion
of her antibiotic spacer, along with six
weeks of intravenous antibiotics for her
second-stage reimplantation procedure,
utilizing the new Triathlon Revision
Hinge system. The workup consisting of
knee aspiration, along with CRP and sed-
imentation rate, was negative for infec-
tion prior to the revision surgery.

Surgical technique

The articulating antibiotic spacer was
removed using the prior parapatellar
approach. Given the patient’s age, a size 4
Revision Tibial Baseplate was selected to
help enhance load distribution and joint
stability, which are critical considerations
in the elderly due to decreased bone den-
sity and altered biomechanical properties.
Additionally, a size B tibial cone augment
was utilized to help address the metaphy-
seal bone loss, with the goal of providing
the necessary support to compensate for
the weakened bone structure common in
older adults. A size 5 Triathlon Total Sta-
bilized Femoral Component with lateral
and medial distal femoral augmentation
blocks was utilized in an effort to restore
the native joint line. A femoral metaphy-
seal cone was utilized to help address the
metaphyseal bone loss, along with an

-5-

Figure 9a. Antero-posterior and (b) lateral view of
the right knee.

intramedullary stem, in order to help
enhance fixation. Antibiotic-impregnated
simplex cement was utilized given the
history of prior prosthetic joint infec-
tions.

Postoperative course

After the operation, imaging confirms
that the implant achieved neutral align-
ment, within 3° of varus or valgus align-
ment relative to the knee’s mechanical
axis. The fixation is observed to be
secure, with no signs of loosening or mal-
positioning, as evidenced by the uniform
cement mantle and appropriate position-
ing of the prosthetic components relative
to the surrounding bone structures (Fig.
9a and b). The patient’s rehabilitation was
customized to consider her obesity and
past surgical issues. The focus was a grad-
ual activity increase, aiming to improve
joint function and stability while manag-
ing her weight to reduce stress on the
new joint. The patient showed major
mobility improvement, and she had
almost no reported pain by six months
postoperatively, with the ability to walk
without ambulatory aids.

Case 5
Case presentation

A 68-year-old man who had a history
of rheumatoid arthritis reported severe
pain, swelling, and a noticeable decrease
in mobility in his left knee following a
minor fall at ground level. The patient
had a prior TKA performed in 2011 that
was functioning well. A year ago, he sus-
tained a fall and had a rupture of his
patellar and inferior poles. He underwent
a primary repair of the tendon and aug-
mentation with an artificial graft for
supplementation. Unfortunately, this
went on to fail, and the patient present-
ed with a chronic disruption of his



The Role of a New Hinged Total Knee Arthroplasty System for Use in a Variety of Complex Knee Scenarios: A Case Series

HAMEED/SPRINGER/MALKANI/MONT

Figure 10a. Bilateral anterior-posterior radiograph of both knees and (b) a
right knee lateral radiograph.

extensor mechanism, difficulty walking,
and an inability to actively extend his leg
with a 45° extensor lag. Radiographic
imaging confirmed an inferior pole patella
fracture, complicating the previously
placed TKA (Fig. 10a and b). The patient’s
quality of life had deteriorated due to his
inability to ambulate independently, con-
tributing to his distress and urgency for a
revision. Following consideration of risks
and benefits during consultation, revision
knee arthroplasty using the new modular
hinge system was completed.

Surgical technique

The operation commenced under
general anesthesia, with a midline inci-
sion exposing the compromised knee
joint. Following the debridement of dam-
aged tissue and the removal of patellar
fragments, attention was turned to the
selection and implantation of the
Triathlon Hinge Femoral Component and
Triathlon Revision Tibial Baseplate,
designed to provide stability and support
to the knee while accommodating for the
extensive reconstruction needed. At the
surgeon’s discretion, a mesh was utilized
to restore the extensor mechanism. The

\
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Figure 12a. Antero-posterior and (b) lateral views
of the right knee.

mesh was cemented between the meta-
physeal cone and the intramedullary tibial
stem. The mesh was tensioned and
secured to the native extensor mecha-
nism to help restore knee mechanics and

stability.

Postoperative course
Postoperatively, the patient was
laced in a long-leg cast for three
months and allowed to be weight-bear-
ing as tolerated. The cast was removed
at three months, and he was placed in a
hinged-knee brace and allowed to
undergo gradual active flexion and
extension of the knee. Following the
surgical intervention, radiographic
images showed the implant to be appro-
priately aligned (Fig. 11a and b). Over
the following months, the patient
demonstrated major improvements in
knee function and pain relief and was
able to resume light daily activities. Fol-
low-up assessments showed stable mesh
integration and no evidence of recurrent
extensor mechanism dysfunction. By the
six-month follow up, the patient report-
ed a substantial improvement in quality
of life, with regained independence in

Figure 13a. Antero-posterior and (b) lateral views

of the right knee.

Figure 11a. Antero-posterior and (b) lateral radiograph of te right knee.

ambulation and a return to pre-injury
levels of activity. The successful integra-
tion of the mesh and the absence of
complications in the postoperative peri-
od underscored the potential efficacy of
this reconstructive technique in helping
to address an extensor mechanism defi-
ciency.

Case 6
Case presentation

A 60-year-old woman presented with
a complex clinical scenario characterized
by startup pain with limited active knee
flexion to only 70° secondary to arthrofi-
brosis (Fig. 12a and b). She had a prior
tibial component revision for aseptic
loosening of the index-cemented tibial
implant initial and now has aseptic loos-
ening of the femoral component along
with a stiff knee. A decision to proceed
with revision surgery using a hinged
implant design was made due to the stiff
knee and loosening of the femoral com-
ponent. The preoperative workup for
prosthetic joint infection was negative.
Following consideration of risks and ben-
efits during consultation, revision knee
arthroplasty using the new modular hinge
system was completed.

Surgical technique

Given the arthrofibrosis, the Triathlon
Revision Tibial Baseplate was utilized
with the goal of restoring range of
motion and providing stability. The revi-
sion surgery included the removal of the
failed components and the implantation
of a Triathlon Hinge Femoral Component
size 3, a Triathlon Revision Tibial Base-
plate size 3, accompanied by a size 3—4
Central Femoral Cone and a size B Tibial
Cone.

Postoperative course
After the operation, imaging con-
firmed that the implant had achieved



Figure 14a. Antero-posterior and (b) lateral radi-
ographs of the left knee.

neutral mechanical alignment, within 3°
of varus or valgus alignment relative to
the knee’s mechanical axis (Fig. 13a and
b). Following the complex revision
surgery, the patient was started on an
aggressive range-of-motion physical ther-
apy (PT) program. At six months postop-
eratively, she had a stable, well-fixed
revision TKA with active knee flexion to

105°.

GROUP 3: EXTENSIVE REVISION TO DISTAL
FEMORAL ARTHROPLASTY

Case 7
Case presentation

A 60-year-old man presented with a
comminuted periprosthetic distal femur
fracture with intraarticular extension
(Fig. 14a and b). Given the complexity of
the fracture, including bone loss and
comminution of the metaphyseal condy-
lar segment, the need for a tailored solu-
tion necessitated the use of the new
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revision modular hinge system with a dis-
tal femoral replacement prosthesis.

Surgical technique

The revision surgery employed a
multi-component approach, utilizing a
Triathlon Revision Tibial Baseplate and a
GMRS Distal Femoral Component to
address the failed primary TKA with a
distal femoral peri-prosthetic fracture.
The tibial side was reinforced with a size
6 Triathlon Revision Tibial Baseplate, a
15mm diameter x 50mm length cement-
ed stem, and a size C Tibial Cone, with
the goal of ensuring stable fixation. The
GMRS femoral component was secured
with a 65mm distal femoral replacement
prosthesis and a 15mm x 127mm
cemented stem.

Postoperative course

Postoperative radiography demon-
strated implants to be well aligned with
stable fixation. (Fig. 15a—c). The patient
was started on immediate full-weight
bearing with range-of-motion exercises.
At six months following revision surgery,
the patient had returned to their baseline
activities along with an active knee range
of motion of 110°.

This case series explored the capabili-
ties of the new modular hinged system,
which allows surgeons to easily transition
between configurations while leveraging
the same Tibial Baseplate. The cases high-

light the new system’s versatility, as it can

Figure 15a. Antero-posterior and (b) lateral radiographs of the left knee.

be used for a range of challenging knee
conditions, from constrained stems to
modular rotating hinges. This versatility
is useful for complex cases involving liga-
ment deficiencies, significant bone defor-
mities, or distal femoral resections. An
aspect of this system’s design that war-
rants further emphasis is the availability
of several Tibial Baseplate sizes and the
system’s patello-femoral track, which is
based on the current Triathlon Total
Knee Arthroplasty design. The series
evaluated the system’s capabilities across
scenarios such as native knee deformities,
revisions of constrained knee arthroplas-
ties, and complete distal femur arthro-
plasties, demonstrating its ability to
deliver personalized, durable solutions. It
demonstrated the following cases: (1)
complex primary knee arthroplasty; (2)
failed TKA with medial collateral liga-
ment (MCL) dysfunction; (3) severe
arthrofibrosis post-TKA; (4) revisions for
prosthetic joint infection; (5) extensor
mechanism deficiency; and (6) arthrofi-
brosis with extensor mechanism disrup-
tion; and concluded with a (7) distal
femoral arthroplasty for a periprosthetic
fracture post-failed TKA. Additionally,
the compatibility of the new hinged sys-
tem with the metaphyseal cone augments
the emphasis that the system was
designed with the goal of helping to
improve reconstruction outcomes b
aiming to enhance mobility, alleviate
pain, and elevate the quality of life for
patients.

Existing literature on existing hinged
knee systems underscores the efficacy of
hinged knee prostheses in managing
severe knee conditions, with a special
emphasis on their role in both primary
and revision sul‘geries.3'7’1°’13'14 For
instance, a meta-analysis by Yoon et al.
comparing rotating hinge knee (RHK)
and constrained condylar knee (CCK)
prostheses in revision total knee arthro-
plasty found no significant differences in
short-term (<5 years) survival rates
(RHK 87.4%, CCK 75.0%; p=0.09) and
mid-term (5 to 10 years) survival rates
(RHK 81.3%, CCK 83.8%; p=0.88).'"
Furthermore, the study noted no signifi-
cant differences in range of motion
(p=0.07) and complication rates
(p=0.46), although CCK groups report-
ed significantly better pain (p=0.005)
and function scores (p=0.05). Similarly,
Castagnini et al. provided a comparative
analysis of complex primary total knee
arthroplasties (TKAs), reporting compa-
rable 10-year implant survival rates
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(RHKAs 91.9%, confidence interval [C]]
89.2-93.9%; CCKAs 93.4%, CI
90.3-95.6%), with periprosthetic infec-
tion being the leading cause for revision
in both cohorts.!® These studies affirm
the hinged knee system’s critical role in
offering durable solutions for challenging
knee pathologies and enhancing patient
mobility and quality of life from their
preoperative state.

Literature emphasizes the need for
meticulous surgical techniques in hinged
knee arthroplasty. This case series aims to
demonstrate how detailed preoperative
planning, the selection of prosthesis com-
ponents using the new modular hinge
system for the intended patient popula-
tion, and customized postoperative care
may improve surgical outcomes and
potentially reduce complications, includ-
ing loosenings, fractures, joint instabili-
ties, or infections, compared to prior
hinged designs. For example, Dauwe and
Vandenneucker’s review of the use of
third-generation rotating-hinge devices in
primary settings suggests their considera-
tion in cases with major ligamentous
tibio-femoral instability.]7 Linke et al.
identify younger age and multiple previ-
ous surgeries as risk factors for aseptic
loosening in TKA, underscoring the
importance of precise preoperative
assessments.'® Furthermore, Petershofer
et al. and von Hintze et al. highlight the
good clinical outcomes and quality of life
associated with rotating hinge implants in
primary and revision arthroplasty.'*"
These insights not only enhance hinged
knee arthroplasty outcomes, but they also
emphasize the nuanced approach neces-
sary to fully leverage these advanced
prosthetic systems’ capabilities.

This case series not only emphasizes
the versatility and importance of the new
modular hinge system in treating complex
knee conditions, but it also begins to
address the challenges highlighted in the
previous literature for these cases,
although longer-term studies are needed.
A variety of size options allows for a more
nuanced approach to knee reconstruc-
tion, designed to help accommodate
patients with differing tibial sizes and
shapes without compromising the stability

and integrity of the implant. The surgical
techniques in each case study were based
on the surgeon’s clinical judgment based
on an individual case review. By showcas-
ing a range of successful outcomes to date
in diverse and challenging clinical scenar-
ios, this case series reinforces the new
modular hinged knee system’s role as a
useful tool for reconstructive surgeons.
These successes include achieving desired
alignment and fixation, improvcd range of
motion, and positive patient reports on
returning to daily activities, highlighting
the system’s potential for enhancing
patient quality of life. It illustrates the
potential for major patient benefits,
encouraging a more nuanced and compre-
hensive approach to the treatment of

severe knee pathologies.

AUTHORS’ DISCLOSURES

Dr. Mont is a board or committee
member for the American Association of
Hip and Knee Surgeons, Hip Society, and
Knee Society. He holds stock in United
States Medical Innovations, CERAS
Health, MirrorAR, and PeerWell. Dr.
Mont receives research support from
Patient-Centered Outcomes Research
Institute (PCORI), Organogenesis,
CyMedica Orthopedics and the National
Institutes of Health (NIAMS & NICHD),
and he is on the editorial board for Surgi-
cal Technology International, the Journal
of Arthroplasty, the Journal of Knee
Surgery, and Orthopedics. He is a paid
consultant for Kolon TissueGene,
Ethicon, Exactech, Next Science, Pacira,
Smith & Nephew, and Stryker. Dr. Mont
receives royalties and research support
from Stryker, UpToDate, and Wolters
Kluwer Health - Lippincott Williams &
Wilkins.

Dr. Springer is a board or committee
member of the American Association of
Hip and Knee Surgeons and IOEN. He
is on the editorial/governing board of
the Journal of Bone and Joint Infection,
Journal of Arthroplasty, and Arthroplas-
ty Today. Dr. Springer also receives roy-
alties and/or is a paid consultant for
Convatec, Osteoremedies, and Stryker

Dr. Malkani is a paid consultant and
presenter/speaker for Stryker. He is
also a paid consultant and receives
research support from Stryker.

1. Wignadasan W, Chang ]S, Kayani B, et al. Long-
term results of revision total knee arthroplasty using a
rotating hinge implant. Knee 2021;28:72-80.

2. Cottino U, Abdel MP, Perry KI, et al. Long-term
results after total knee arthroplasty with contemporary
rotating-hinge prostheses. ] Bone Joint Surg Am 2017;
99:324-30.

3. Jones RE, Barrack RL, Skedros ]J. Modular, mobile-
bearing hinge total knee arthroplasty. Clin Orthop
Relat Res 2001:306—14.

4. Hampp EL, Hameed D, Anoushiravani A, et al. A
new hinge prosthesis offers ease of use and the ability
to retain the revision tibial baseplate. Surg Technol Int
2023;43:1746.

5. Hintze | von, Niemeldinen M, Sintonen H, et al.
Good mid-term outcome of the rotating hinge knee in
primary total knee arthroplasty - Results of a single
center cohort of 106 knees with a median follow-up of
6.3 years. Knee 2021;28:273-81.

6. Rodriguez-Merchin EC. Total knee arthroplasty
using hinge joints: Indications and results. EFORT
Open Rev 2019;4:121-32.

7. van Rensch PJH, Heesterbeek PJC, Hannink G, et
a;. Improved clinical outcomes after revision arthro-
plasty with a hinged implant for severely stiff total
knee arthroplasty. Knee Surg Sports Traumatol
Arthrosc 2019;27:1043-8.

8. Theil C, Schmidt-Brackling T, Gosheger G, et al.
Acceptable mid- to long-term survival rates and func-
tional outcomes following a single design rotating
hinge total knee arthroplasty. Knee Surg Sports Trau-
matol Arthrosc 2020;28:1868-75.

9. Gwam CU, Chughtai M, Khlopas A, et al. Short-to-
midterm outcomes of revision total knee arthroplasty
patients with a total stabilizer knee system. ] Arthro-
plasty 2017;32:2480-3.

10. Lee JKL, Chatrath V, Kim PR. Repeated carly fail-
ure of a newly designed hinged knee system. ] Arthro-
plasty 2013;28:375.¢17-21.

11. Jassim SS, McNamara I, Hopgood P. Distal
femoral replacement in periprosthetic fracture around
total knee arthroplasty. Injury 2014;45:550-3.

12. Hamilton DF, Simpson PM, Patton JT, Howie
CR, Burnett R. Aseptic revision knee arthroplasty with
total stabilizer prostheses achieves similar functional
outcomes to primary total knee arthroplasty at 2 years:
A longitudinal cohort study. ] Arthroplasty. 2017
32;1234-1240.el.

13. Lee JKL, Chatrath V, Kim PR. Repeated carly fail-
ure of a newly designed hinged knee system. ] Arthro-
plasty 2013;28:375.¢17-21.

14. Petershofer A, Trieb K. Rotating hinge implants in
knee arthroplasty. Z Orthop Unfall 2020;158:383-9.
15. Yoon J-R, Cheong J-Y, Im J-T, et al. Rotating
hinge knee versus constrained condylar knee in revi-
sion total knee arthroplasty: A meta-analysis. PLoS
One 2019;14:e0214279.

16. Castagnini F, Bordini B, Cosentino M, et al. Con-
straint in complex primary total knee arthroplasty:
rotating hinge versus condylar constrained implants.
Arch Orthop Trauma Surg 2022;142:3965-73.

17. Dauwe ], Vandenneucker H. Indications for pri-
mary rotating-hinge total knee arthroplasty. Is there
consensus? Acta Orthop Belg 2018;84:245-50.

18. Linke P, Wilhelm P, Levent A, et al. Anatomical
risk factors for aseptic loosening of full hinge knee
prosthesis in primary and revision TKAs. Arch Orthop
Trauma Surg 2023;143:4299-307.

19. Hintze | von, Niemeldinen M, Sintonen H, et al.
Good mid-term outcome of the rotating hinge knee in
primary total knee arthroplasty - Results of a single
center cohort of 106 knees with a median follow-up of

6.3 years. Knee 2021;28:273-81.

Copyright © 2024, Surgical Technology International ™
Tel. 1415 436 9790, Email: info(@surgicaltechnology.com Internet: www.surgicaltechnology.com
Surg Technol Int. 2024, Jul, 09; 44. pii: sti44/1799

-8-



