
lable at ScienceDirect

Arthroplasty Today 16 (2022) 112e118
Contents lists avai
Arthroplasty Today

journal homepage: http: / /www.arthroplastytoday.org/
Case report
Total Knee Arthroplasty as the Primary Surgical Treatment After Knee
Dislocation

Mathias Barslund Gregersen, MD *, Knud Gade Freund, MD
Department of Orthopedic Surgery, Southwest Jutland Hospital Esbjerg, Esbjerg, Denmark
a r t i c l e i n f o

Article history:
Received 12 February 2022
Received in revised form
12 April 2022
Accepted 23 April 2022
Available online xxx

Keywords:
Traumatic knee dislocation
Knee dislocation
Total knee arthroplasty
TKA after knee dislocation
* Corresponding author. Department of Orthoped
Duevej 16, 3rd, Right, 2000, Frederiksberg, Denmark.

E-mail address: mathias.b.gregersen@gmail.com

https://doi.org/10.1016/j.artd.2022.04.012
2352-3441/© 2022 The Authors. Published by Elsevie
NC-ND license (http://creativecommons.org/licenses/
a b s t r a c t

Traumatic knee dislocation (KD) is a rare but serious injury, and a missed diagnosis or incorrect treat-
ment can be limb-threatening due to a significant risk of neurovascular injury. The mechanism of injury
is often high-energy trauma, but there is a rising tendency of KD after low-energy trauma in the obese
patient. KD often results in multiligament injury which can be a complicated surgical task with long
recovery time, especially in older patients. This report presents 4 cases where patients older than 50
years with traumatic KD have been treated with a total knee arthroplasty of revision type as an alter-
native to multiligament reconstruction.
© 2022 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
Introduction

Traumatic knee dislocation (KD) is a rare but serious injury, and
a missed diagnosis or incorrect treatment can be limb-threatening.
The incidence rate of KD has been estimated to account for 0.02%-
0.2% of all orthopedic injuries [1] and comes with a significant risk
of neurovascular injury with reported incidence rates from 3.3 to as
high as 25% [2,3]. The mechanism of injury is often high-energy
trauma, but a rising tendency of KD after low-energy trauma (eg,
fall of standing height or pivoting injury) is seen in the obese pa-
tient [4e6]. The severity of KD was first categorized by Kennedy’s
[7] and later Schenck’s classification [8] (Table 1). The direction of
displacement of the tibia indicates the direction of the dislocation.
Most common is anterior dislocation (30%-50%), followed by pos-
terior dislocation (30%-40%), with lateral, medial, and rotatory
dislocations occurring less frequently. Anterior dislocation comes
with the highest risk of nerve injury (common peroneal nerve), and
posterior dislocation with the highest risk of vascular injury
(popliteal artery). After any vascular injury has been addressed,
standard treatment is multiligament reconstruction of anterior
cruciate ligament (ACL), posterior cruciate ligament (PCL), and
collateral ligaments depending on the extent of injury [9,10].
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The literature concerningmultiligament reconstruction after KD
is abundant, but to our knowledge, few studies has focused on an
alternative operative treatment.

We present 4 cases where patients have been primarily treated
with a total knee arthroplasty (TKA) after traumatic KD. Within a
year, our institution admitted 8 patients with traumatic KD. Four
patients were older than 50 years and were treated with TKA as
definitive care. The patients were treated with a revision prothesis
of constrained condylar knee type. A constrained condylar knee
prosthesis helps with the stability of the cruciate and collateral
ligaments of the knee, whereas a regular TKA, apart from the ACL, is
ligament-sparing. The Vanguard SSK (Zimmer Biomet, Warsaw, IN)
was the preferred revision prosthesis system at our institution until
being replaced with Triathlon TS (Stryker Corporation, Kalamazoo,
MI) in 2018. The Vanguard SSK system had different levels of
constraints, with ±1� varus/valgus liftoff and ±5� rotational
constraint being the lead surgeon’s standard choice. The Triathlon
system provides a semi-constrained prosthesis, the lead surgeon’s
standard being the total stabilized option.

All surgeries were performed by the same orthopedic surgeon
with 25 years of experience in knee replacement surgery. It was
decided early after injury that it would be appropriate for all 4
patients to have a definitive surgical treatment. While preparing
the knee for surgery, a standard regimen of hinged knee brace for
5 weeks with full weight-bearing was preferred by the lead sur-
geon; however, the regimen was individually tailored for every
patient regarding present ligamentous and bony injuries.
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Table 1
Schenck’s classification of knee dislocation (KD).

Classification Injuries

KD-I Single ligament injury (ACL or PCL)
KD-II Injury to both ACL and PCL
KD-III Injury to both ACL and PCL, and either MCL or LCL.
KD-IV Injury to both ACL, PCL, MCL and LCL.
KD-V Fracture dislocation

ACL, anterior cruciate ligament; LCL, lateral collateral ligament; MCL, medial
collateral ligament; PCL, posterior cruciate ligament.
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Case histories

All patients have given written consent for publication.
Case 1

A 52-year-old woman with a body mass index (BMI) of 30.4 fell
during a softball game and sustained anterior dislocation of her left
knee after a rotational trauma (Fig. 1a and b). An magnetic reso-
nance angiography ruled out vascular injury. A second magnetic
resonance imaging (MRI) showed rupture of the popliteal ligament,
ACL and PCL ruptures, a partial medial collateral ligament lesion,
and avulsion of the fibular head indicating a lateral collateral liga-
ment (LCL) rupture (Schenck KD-V). The patient was treated with a
hinge brace locked in 10�-80� for 5 weeks followed by rehabilita-
tion. After 6 months, she could not do daily activities without a Jack
PCL Brace (albrecht GmbH, Bernau, Germany). There was anterior,
posterior, and varus laxity with a range of motion (ROM) of 0�-95�.
Additionally, she felt pain at the fibular head and in the calf sus-
pecting a peroneal nerve injury. Therewas no drop foot ormuscular
weakness. TKA (Zimmer Biomet, Warsaw, IN; Vanguard SSK, Con-
strained Bearing; ±1� varus/valgus liftoff, ±5� rotational constraint)
was performed 6 months after her KD (Fig. 2a and b). At 1 year
postoperatively, she had a ROM of 0�-100� and diffuse calf pain.
Figure 1. Case 1: Anterior dislocation with fibula fra
After 2 years, she continued having lower leg pain that was treated
with transcutaneous electrical nerve stimulation and invasive
neurostimulation to good effect. She had returned to work. The
knee was stable with a ROM of 2�-125�. Radiographs showed un-
changed position of the TKA and no signs of loosening.

Case 2

A 61-year-old womanwith a BMI of 33.9 sustained anterior dislo-
cation of the left knee after twisting and subsequently falling on a
slipperyfloor (Fig. 3a andb). Computed tomographyangiographyafter
reduction showed occlusion of the popliteal artery but acceptable
collateral flow. MRI showed ACL and PCL rupture, a nondisplaced
fracture of the intercondylar eminence, possible LCL lesion, and avul-
sion of the proximal fibula (KD-V). Initial treatment was a hinge brace
locked at 10� for 6 weeks with gradual unlocking over 8 weeks and
without weight-bearing due to fracture. After 6 months, there was
anterior, posterior, and varus laxity with a ROM of 0�-100�. TKA
(ZimmerBiomet,Warsaw, IN;VanguardSSK,ConstrainedBearing;±1�

varus/valgus liftoff,±5� rotational constraint)wasperformed7months
after her KD (Fig. 4a and b). In situ bypass surgery was considered but
waived as the patient had achieved a walking distance of more than
half a mile. At 2 years postoperatively, she had pain intermittently at
night andwhenwalkingmore than 2miles. She had returned towork.
The knee was stable with a ROM of 0�-130�. Radiographs showed
unchanged position of the TKA and no signs of loosening. Peripheral
vascular examination found 3þ foot pulses (normal).

Case 3

A 72-year-old woman with a BMI of 36.7 sustained posterior
dislocation of the right knee after a bicycle crash (Fig. 5a and b).
Closed reduction of the knee was unsuccessful, and a static external
fixation was applied with planned removal after 6 weeks and no
weight-bearing allowed. Foot pulses were clinically assessed as 3þ.
MRI after 6 weeks showed ruptures of the ACL, PCL, medial
cture. (a) Anteroposterior view. (b) Lateral view.



Figure 2. Case 1: Vanguard SSK, 2 years postoperatively. (a) Anteroposterior view. (b) Lateral view.

Figure 3. Case 2: Anterior dislocation. (a) Anteroposterior view. (b) Lateral view.
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Figure 4. Case 2: Vanguard SSK, 2 years postoperatively. (a) Anteroposterior view. (b) Lateral view.
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collateral ligament, and LCL (KD-IV); medial meniscus lesion; and
focal bone contusion. The external fixation was replaced with a
hinge brace locked at 10�-80� with gradual opening and increased
weight-bearing over 4 weeks. After 4 months, there was anterior,
posterior, and valgus laxity with a ROM of 0-60�. TKA (Zimmer
Biomet, Warsaw, IN; Vanguard SSK, Constrained Bearing; ±1�

varus/valgus liftoff, ±5� rotational constraint) was performed
Figure 5. Case 3: Posterior dislocation. (a)
4 months after her KD (Fig. 6a and b). At 4 months postoperatively,
the patient had a ROM of 2�-90� and was pain-free. Four years
postoperatively, she was without knee pain but had back and hip
pain and had to use a walking frame for longer walks. She had
retired from work before the initial trauma. The knee was stable
with a ROM of 0�-85�. Radiographs showed unchanged position of
the TKA and no signs of loosening.
Anteroposterior view. (b) Lateral view.



Figure 6. Case 3: Vanguard SSK, 4 years postoperatively. (a) Anteroposterior view. (b) Lateral view.
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Case 4

A 52-year-old man with a BMI of 17.7 sustained posterior
dislocation of the left knee after being hit by a car while biking
(Fig. 7a and b). Foot pulses were clinically assessed as 3þ. MRI
showed avulsion of the posterior intercondylar eminence including
the PCL, ACL rupture, partial LCL rupture, and possible medial
meniscus damage (KD-V). Due to subluxation of the knee, a static
external fixation was applied. After 1 week, osteosynthesis of the
PCL avulsion fracture via a posterior approach was performed with
subsequent hinge brace treatment locked at 30� with gradual
unlocking and no weight-bearing for 6 weeks. After 12 weeks,
another arthroscopy was performed due to a ROM of 15�-85� and
suspected meniscal pathology. Perioperatively, a displacement of
the eminence fragment was found and also cyclops formation on
the anterior tibial plateau. After resecting the cyclops tissue,
smoothening the displaced eminence, and performing a brisement
force, the perioperative ROM was 0�-125�. There was no significant
cartilage damage, and the PCL was foundwith near-normal tension.
After 5 months, there was anterior, posterior, and varus laxity; the
ROM was reduced to 5�-75�; and there was significant quadriceps
atrophy. TKA (Stryker Corporation, Kalamazoo, MI; Triathlon, Total
Stabilized) was performed 7 months after his KD (Fig. 8a and b). At
1 year postoperatively, he had diffuse knee pain after standing 30
minutes. The ROM was 0�-95�. After 2 years, he only had soreness
after walking more than 1 mile. He had not returned to work,
though stating that it was not due to his knee (We raised the
argument to the reviewers that not adding this phrase would imply
that his knee held him from working, which was not the case. We
did not get an answer to this, and we insist on the inclusion of this
phrase for the most accurate representation of the case). The knee
was stable with a ROM of 0�-110�. Radiographs showed unchanged
position of the TKA and no signs of loosening. There was still
moderate quadriceps atrophy.

Discussion

The mean time from trauma to TKA surgery was 6 months
(range 4-7). After a mean follow-up period of 27 months (12-48),
patients averaged an improved ROM of 25.8� (20-30), predomi-
nantly in flexion. All patients had achieved full knee extension, and
flexion ranged from 85� to 130�. Two patients dislocated anteriorly,
and 2 posteriorly. Two patients presented as KD-IV, and 2 as KD-V
in Schenck classification. At the latest follow-up, 2 patients had
intermittent knee pain, while 1 patient experienced symptoms
indicative of peroneal injury. All prostheses were unchanged in
positioning on radiographs.

Three patients suffered their dislocations after a low-energy
trauma (1 as a bike crash at low speed), and all 3 were clinically
obese with a BMI >30. This patient group is described in the liter-
ature with an increased risk of KDs in low-energy trauma. In a
recent review, Smith and Azar [5] found high postoperative
complication rates including increased risk of posttraumatic oste-
oarthritis in severely obese patients after treating KDwith ligament
reconstruction.

There are several studies concerning KD treated with multi-
ligament reconstruction [6,8,11]. Commonly, these studies found
operative treatment superior to nonoperative treatment and that



Figure 7. Case 4: Posterior dislocation and fracture of the posterior intercondylar eminence. (a) Anteroposterior view. (b) Lateral view.
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early operative treatment gives a better clinical result. However,
rehabilitation after reconstruction is often a long process. An
advantage of TKA is rapid mobilization and expected fast return to
normal function.

To our knowledge, 1 case report has been published on TKA
as a primary surgical treatment for acute KD. Bernardi et al. [12]
presented an 87-year-old patient with traumatic KD where
treatment with a rotating hinged TKA was chosen due to patient
age and the inability to reduce the knee because of soft-tissue
interposition even under general anesthesia. At 1-year follow-
up, the patient had a stable knee with a ROM of 0�-120�.

Several studies have described TKA as a treatment option for
chronic KD. Jabalameli et al. [13] presented 3 patients (ages 40, 48,
and 52 years), 2 of whom had undergone ligament reconstruction
as primary treatment and were later diagnosed with chronic
dislocation. The last patient was diagnosed with a chronic dislo-
cation 1.5 years after the insertion of a hip arthroplasty. All were
treated with constrained and stemmed TKA. At follow-up (average
17 months), all patients had pain-free knees with an average ROM
of 0�-110� as well as satisfaction with the result. In 2006, Liporace
et al. [14] presented a case of a 52-year-old patient who, 2 years
after a car accident for which she was treated 3 months with a
high plaster cast, presented herself with chronic posterior dislo-
cation, and a constrained and stemmed TKA was performed. At
2-year follow-up, the patient had 0�-85� painless ROM and no
postoperative complications. In 2000, Petrie et al. [15] presented 2
patients with TKA as treatment after chronic dislocation. One
patient, 72 years old, suffered posterior dislocation with popliteal
artery occlusion and complete peroneal paresis. She underwent
an arterial bypass and reinsertion of the LCL and the popliteal
tendon without reconstruction of the cruciate ligament. Four
months later, chronic posterior dislocationwas found, and surgery
with constrained TKA was performed. At 9 months post-
operatively, the patient had no knee pain and a ROM of 3�-95�. The
other patient, 35 years old, suffered a posterior dislocation with
fracture of the tibia plateau, which was primarily internally fixed,
but later had to be externally fixed due to persistent posterior
dislocation. Due to a major loss of substance in the proximal tibia,
TKA was chosen as secondary treatment. At 8-month follow-up,
the patient was mobilized with crutches and had a ROM of
10�-80�.
Summary

With multiligament reconstruction as the widely preferred
operative treatment after KD, we propose TKA of revision type as
an alternative surgical treatment in patients older than 50 years
for whom requirements for ligament function are often not of the
same nature as for younger patients and where a pain-free knee
and rapid return to normal function may be of higher priority for
the patient. However, further prospective studies should be per-
formed to compare results for ligament reconstruction vs TKA
after KD.
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Figure 8. Case 4: Triathlon TS, 2 years postoperatively. (a) Anteroposterior view. (b) Lateral view.
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Informed patient consent

All patients have given informed consent for publication.
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