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ABSTRACT 

An unusual case of early dislocation of a mobile bearing posterior stabilized total knee arthroplasty in a 48-year-old 
Caucasian woman is described. Dislocation occurred one day postoperatively, attributed to a gap mismatch. Revision 
surgery reduced posterior dislocation, increased bearing plate thickness and rebalanced ligaments. A second dislocation 
occurred after revision surgery. The patient’s history was retaken and a hamstring spasm disease identified. A new revi-
sion utilized a more constrained design, without perioperative local nerve block. Two years following surgery, no fur-
ther dislocation had occurred. A numerical musculoskeletal model of the case and implant configuration identified no 
trend to mobile bearing dislocation when regular muscle forces were applied. Muscle spasm is a risk factor for mobile 
bearing total knee arthroplasty dislocation, especially with femoral nerve block. 
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1. Introduction 

Dislocation following total knee arthroplasty (TKA) is a 
well known but rare event. The prevalence depends on 
the type of prosthesis, with a higher rate reported for 
mobile bearing TKA. Early reports of dislocation rates in 
mobile bearing designs were high, approaching 10% 
[1,2], but modified surgical techniques and improved 
designs have led to reduced dislocation rates [3]. In the 
last 10 years, dislocation rates reported for mobile bear- 
ing implants varied from 0.4% to 6.4% [4-11]. For the 
fixed bearing design, dislocation rates range from 0% 
[5,9,12] to 0.5% [13]. This complication typically occurs 
in the early postoperative period, from days to within 2 
years after surgery [1,4,6,9]. 

Stiehl [14] considered dislocation following TKA a 
consequence of limb malalignment (valgus or varus) or 
flexion imbalance. In addition to limb deformity [6,7,11], 
flexion imbalance [4,8] and prosthesis design, other fac- 
tors that have been implicated in dislocation include tibi- 
al component malposition [10,15], patellar dysfunction 
[16], extensive posterolateral release or increased fem- 
orotibial laxity [4,6,10,14], and myelopathy [17]. 

We report the case of a posterior dislocation in a mo- 

bile bearing TKA where hamstring spasms and local pe- 
rioperative anesthesia are implicated. 

2. Case Report 

A 48-year-old Caucasian woman, 158 cm tall and weig- 
hing 99 kg, with body mass index of 39, presented with 
ongoing left knee pain that occurred after walking more 
than 2 blocks and when climbing stairs, with no history 
of trauma. She complained of severe limitation in daily 
life. 

Patient history revealed spondylodesis of L4-L5 and 
L5-S1 in 1976, deep venous thrombosis of the left leg in 
2005, and a family history of early osteoarthritis. 

Clinical examination revealed the patient did not limp 
and had full knee extension and 100˚ of flexion limited 
by abundant soft tissue. Limb alignment showed a par- 
tially reducible varus deformity. No joint effusion was 
observed. Ligament testing revealed medial compartment 
pseudolaxity. Patellar tracking was normal, as were neu- 
rological and vascular examinations. 

Radiological examination consisting of antero-poste- 
rior and lateral views at 30˚ of flexion (Figure 1), Ro- 
senberg view, long standing radiography and patellar 
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view confirmed three compartment, Ahlbäck stage III os- 
teoarthritis with 5˚ varus deformity (Figure 2(a)). Medi- 
cal treatment with anti-inflammatory medications and 
physiotherapy was ineffective. We therefore recommend- 
ed a total knee replacement. 

An ultra-congruent postero-stabilized mobile bearing 
implant (F.I.R.S.T., Symbios Orthopédie, CH) was used. 
Surgery proceeded (using a medial parapatellar approach) 
without complications and intraoperative knee stability 
was good. Flexion extension gap balancing was perfect 
upon closing. Postoperative radiological assessment show- 
ed correct implant position. Standard rehabilitation was 
initiated. During the second re-education session the pa- 
tient complained of severe pain and a feeling of a locking 
knee. Radiography showed a posterior dislocation of the 
tibia with 90˚ rotation of the tibial bearing plate (Figure 
3). 

The patient underwent open reduction and revision 
surgery on the third postoperative day. Due to a complete 
tear of the popliteal ligament and partial tear of the lat- 
eral collateral ligament along the lateral portion, a medial 
release was performed to rebalance the knee, and the 
width of the polyethylene insert was increased from 11 
mm to 17 mm. Intraoperative assessment confirmed a 
posterior dislocation of the tibia with extreme external 
rotation of the mobile bearing plate and a tear of the pop- 
liteal tendon. Testing at the end of surgery showed prop- 
er ligament balance and good stability in flexion and ex- 
tension. The knee was placed in a Velcro knee splint af- 
ter surgery. Standard postoperative analgesia consisted of 
a femoral nerve block and intravenous opioids. 

Postoperative radiographs taken approximately 2 hours 
after surgery showed a recurrent posterior dislocation of 
the tibia. The patient’s history was retaken, and a ham- 
string spasm disease was identified. A new revision was 
performed using a more constrained design of the same 
prosthesis model, with no local perioperative nerve block. 
At two years follow up, no other dislocation had oc-
curred. 

Numerical Study 

The case study was simulated with a numerical muscu-
loskeletal model of the knee joint developed in Abaqus 
(9) that included the femur, tibia, patella, quadriceps (di- 
vided into the vastus medialis, vastus lateralis, vastus 
medialis and rectus femoris), hamstring (divided into the 
biceps femoris, semitendinosus and semimembranosus), 
and cruciate and collateral ligaments. The total knee 
prosthesis was virtually inserted into the knee model, 
with 11 mm and 17 mm polyethylene inserts tested se- 
quentially. Two knee flexion angles (30 and 50 degrees) 
were investigated, where the femur was fixed while the 
tibia was allowed to translate in infero-superior and an- 
tero-posterior directions, and tibio-femoral and pa- 

 
(a)                         (b) 

Figure 1. Preoperative radiographs of left knee, with three 
compartment, Ahlbäck stage III osteoarthritis with 5˚ varus 
deformity: (a) Anteroposterior view; (b) Lateral view at 30˚ 
of flexion. 
 

 
(a)                       (b) 

Figure 2. Standing radiographs, antero-posterior views (a) 
preoperative, left leg in 5˚ varus; (b) 6 weeks following sec- 
ond revision, left leg in 2˚ valgus. 
 
tello-femoral contacts were considered. The patella was 
constrained only by its contact with the femoral compo- 
nent and by muscular forces. The muscular spasm was 
simulated by an increasing force on the hamstring mus-
les, referred to as the subluxation force, balanced by a c 
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(a)                                                 (b) 

Figure 2. Radiographs of left knee following total knee arthroplasty, using an ultra-congruent postero-stabilized mobile 
bearing implant, at 48 hours postoperative. Note posterior dislocation of the tibia with rotation of the tibial bearing plate: (a) 
Antero-posterior view; (b) Lateral view. 
 
passive reaction of the quadriceps muscles. When poste- 
rior dislocation occurred, the antero-posterior component 
of the tibio-femoral contact reaction force reached a peak 
value before a rapid drop. This model predicted that dis- 
location was not possible at 30 degrees of flexion, with 
either polyethylene insert (11 mm or 17 mm). At 50 de- 
grees of flexion, dislocation was initiated from a ham- 
string force of about 650 N, which compares favorably 
with the 250 N force required for knee dislocation in 
vitro [18]. The effect of the polyethylene thickness on 
dislocation force was less than 2%. At greater angles of 
flexion, the cam-post mechanism was engaged and dis- 
location was more difficult. 

3. Discussion 

This case study implicates muscle spasm and local pe- 
rioperative anaesthesia as novel causes for dislocation 
following mobile bearing TKA. Mobile bearing designs 
present certain advantages according to biomechanical 
trials [19,20]. A highly conforming design with a unidi- 
rectional rotation or sliding motion that more closely 
resembles internal rotation of the tibia reduces bone im- 
plant interface stress [19,21]. The decreased friction 

forces and consequent reduction in polyethylene wear 
[19] may increase the life span of TKA. 

Alternatively, the increased mobility imparted by mo- 
bile bearing implants could compromise implant stability 
and increase the risk of dislocation. Although a rare 
complication, some cases of dislocation have been re-
ported. Buechel and Pappas [22] reported a dislocation 
rate of 3.2% in 217 low contact stress knee replacements, 
and Bert [1] reported 4 dislocations in 43 TKAs (9.3%). 
More recent studies of mobile bearing implants reported 
dislocation rates ranging from less than 0.8% [4,5,10,11], 
to 2% [6,23] and a high of 6.4% [9]. This variation in 
incidence could be explained by trial heterogeneity with 
respect to indication for surgery and implant design or 
constraint choice. For example, Buechel and Pappas [22] 
included revision arthroplasty, thus increasing the dislo- 
cation rate of 2.8% for primary arthroplasty. 

Several risk factors for dislocation following TKA 
have been reported. The most frequent is a flexion gap 
mismatch, often due to an asymmetric posterior cut or 
flexor/extensor ligament imbalance [4,8,14,16,24]. Soft 
tissue balancing is crucial for TKA stability. Preoperative 
varus or valgus deformity has also been implicated in an 



Mobile Bearing Plate Dislocation in Total Knee Arthroplasty Due to Muscle Spasm: A Case Report 72 

increased risk of dislocation [6,7,11,14,25]. In these 
cases, ligament balancing is sometimes difficult, and cuts 
could lead to an oblique space, increasing dislocation risk. 
Patient factors associated with mobile-bearing rotating 
platform dislocations include female sex, obesity, and 
preoperative valgus deformity [11]. In the case reported 
here, the female patient was morbidly obese, with a body 
mass index of 39, and she presented with a varus de- 
formity that was partially reducible. The additional ham- 
string spasms associated with restless leg disease that 
was probably exacerbated by a perioperative femoral 
nerve block is a novel observation that is likely to have 
contributed to the dislocation. Finally, several studies cite 
the prosthesis design as an independent risk factor [26- 
28]. Features that influence stability and may reduce the 
risk of dislocation include a posterior-stabilization sys- 
tem, anterior lip bearing, post cam mechanism, rotation 
stop pin, third condylar system, bearing diameter, and 
tibial slope [17,27-29]. 

The mobile bearing design is probably more demand- 
ing surgically [30] with respect to achieving the correct 
balance between the intrinsic characteristics of the device 
and the patient’s individual pathology. 

4. Conclusion 

Preoperative clinical evaluation should include a meticu- 
lous assessment of ligaments and muscle balance. Preop- 
erative planning should take into account not only limb 
deformity but also implant limitations. This case demon- 
strates the importance of conducting a meticulous patient 
history to elucidate factors that can influence prosthesis 
type, constraint choice and perioperative procedure. Par- 
ticular attention should be paid to proper balancing pe- 
rioperatively and, in cases where muscular tone might be 
pathological, alternative solutions for perioperative anal- 
gesia may be found in collaboration with the anesthesi- 
ology team. The surgeon should indicate mobile bearing 
design with caution for these patients. 
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