
Early failure of cement with loosening and dislocation of the 
femoral component in a unicompartmental knee replacement: 
a case report with microscopic assessment
Francesco Mancuso1, Paolo Di Benedetto1,2, Elia Colombo3, Enrick Miani3, Lorenzo 
Fedrizzi4, Michele Mario Buttironi1, Araldo Causero1,2

1Clinic of Orthopaedics, ASUFC Santa Maria della Misericordia Hospital of Udine, Udine; 2Medical Department, University 
of Udine;  3Orthopaedics and Traumatology Unit, ASUFC Tolmezzo General Hospital, Udine;  4Polytechnic Department of 
Engineering and Architecture, University of Udine, Udine

Abstract. Background: Medial unicompartimental knee artrhoplasty (UKA) is a valuable and well-known 
option in the treatment of medial osteoarthritis (OA). Early recovery and good results are usually reported. 
Failure mechanism include septic and mechanical loosening, bearing dislocation and lateral or patello-fem-
oral joint OA evolution. The rare case of an atraumatic dislocation of the cemented femoral component of a 
UKA is presented together with a literature review and a microscopic analysis of the loosened component. 
Methods: The case of a 60-years old man who suffered a UKA failure due to a complete loosening and migra-
tion of the cemented femoral component 5 months after its implantation is reported. A review of the litera-
ture pertaining early similar catastrophic failures is discussed. Furthermore a stereo-microscopic and scanning 
electronic microscopic evaluation of the femoral component was performed. Results: A UKA-to-TKA revi-
sion was performed. Septic loosening was ruled out and one-year follow up showed patient satisfaction with 
good clinical and radiographic results. Few cases of complete dislocation of the UKA femoral component are 
reported in the literature. Macro- and microscopic evaluation showed an almost completely smooth surface at 
the cemented surface of the posterior condyle of the femoral component. Conclusions: Whilst mobile bearing 
dislocation is a well-known complication of UKA, few cases of this potentially catastrophic complication 
are reported in the literature. Early UKA failure with complete implant loosening may be determined by a 
suboptimal cementing technique with inadequate cement penetration into the trabecular bone. In the present 
case, the absence of cement penetration into the posterior condyle may be one of the reason of the component 
dislocation after standing up starting with the knee in a highly flexed position.(www.actabiomedica.it) 
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C a s e  r e p o r t

Introduction

Unicompartmental knee arthroplasty (UKA) is a 
widely used option to treat osteoarthritis affecting only 
one knee compartment especially the medial one. The 
reasons for this success are the reduction in invasivity, 
postoperative pain, blood loss and the improvement 
in rehabilitation path with lower complications (1,2). 
Furthermore, it has not to be considered as a gateway 

procedure to delay the total knee arthroplasty (TKA) 
but it may be the definitive approach in those patients 
affected by localized disease (3).

Despite many advantages, UKA may fail due to the 
usual complications of articular implants, in particular 
septic and aseptic loosening, polyethylene wear, peripros-
thetic fracture, fracture of the femoral component or un-
explained pain but also for design-specific events, for ex-
ample bearing dislocation or osteoarthritis evolution (4).
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We report the case of a patient who suffered from 
a catastrophic failure of his UKA with the dislocation 
of the cemented femoral component due to an early 
loosening.  

Methods

Case presentation

The patient is a 60-years-old male, who under-
went a medial partial knee replacement for medial os-
teoarthritis with a tibial all-poly implant (SIGMA® 
High Performance Partial Knee System). At the op-
eration, patient’s body mass index was 33 Kg/m2. The 
early post-operative stage is reported as regular with 
early discharge from hospital and usual rehabilita-
tive approach. During the first months, the patient 
experienced mild medial pain without significative 
limitation in its daily activities. Standard clinical 
and radiological checks failed to show any loosening 
signs. However, 5 months after the index operation, 
the patient, after getting out of a chair, felt a sudden 
excruciating medial pain with immediate functional 
impairment. Urgent X rays showed complete loosen-
ing with migration of the femoral component of the 
UKA (Figure 1).
Informed patient consent to publication of his case 
was obtained. Ethics commettee approval was not 
required for this kind of study.

Macroscopic evaluation

The cemented side of the loosened femoral com-
ponent was assessed with low magnification for its 
macrostructural features, like trabeculae, porosity or 
cracks.

Microscopic evaluation

Furthermore a stereo-microscopic (Nikon 
SMZ1000) and scanning electronic microscopic 
(SEM) (EVO 40 ZEISS) assessment of the femoral 
component was then performed.

Literature review

PUBMED and Google Scholar databases were 
searched for articles including case reports and case 
series (in the English language) of similar UKA cat-
astrophic failures.

Scientific publications were searched for the fol-
lowing keywords: “unicompartmental”, “knee replace-
ment”, “knee revision”, “knee arthroplasty” and “knee 
surgery” (search one). Another search was conducted 
for articles containing any of the following keywords: 
“failure”, “loosening”, “dislocation” and “femoral com-
ponent” (search two).

Only 2 case reports were found. The information 
about patient demographic (age and sex), knee im-

Table 1. Literature review

Author Year, Journal Cases Implant Timing Dislocation mechanism Treatment

Argelo et al 2014, Journal of Medical 
Case Reports

1 male, 
64 years old

Oxford 
partial knee

3 months Acute pain after sitting in a 
cross-legged position.

TKA PS design

Soufi et al 2014, Orthopedic & 
Muscular System: Current 

Reserch

1 male, 
68 years old

Oxford 
partial knee

years Kicked and crushed between 
a calf and a wall

TKA PS design

Present report 2020 1 male, 
60 years old 

Sigma partial 
knee

5 months Acute pain after getting out 
of a chair (extension from an 

over-flexed position)

TKA CR design

Figure 1. X-ray showing complete loosening with migration 
of the femoral component of the UKA (antero-posterior and 
lateral view).
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plant, timing and mechanism of dislocation were re-
corded and reported in Table 1.

Results

A revision uni-to-total knee replacement was then 
planned. The all-poly tibial component was well fixed 
while femoral component was found into the lateral 
sub-quadriceps space. Anterior cruciate ligament was 
macroscopically normal and functional. Intra-opera-
tive cultural samples were taken and resulted negative 
to rule out septic loosening. The good residual bone 
stock allows the use of a first implant cruciate retaining 
cemented TKA without the need for augments. At one 
year of follow up the patient was satisfied with good 
clinical and radiographic results.

Few cases with similar features are described in 
literature and reported in Table 1 (5,6).

Macroscopic evaluation of the loosened femoral 
component showed a very rough morphology of the 
cement mantle covering the area in between the two 
pegs at the level of the distal femoral cut. That rough-

ness retrace the bone porosity on which the compo-
nent was fixed.

On the other hand, at the posterior aspect of the 
implant, at the level of the posterior femoral cut, the  
cement was less represented with a smoother surface 
(Figure 2).

Microscopic evaluation confirmed the macro-
scopic appearance with a well represented cement tra-
beculation on the distal cut demonstrating an adequate 
cement pressurization with good penetration into the 
cancellous bone during the implantation phase, which 
unfortunately was not the case of the smooth posterior 
portion of the implant (Figure 3).

The highly rough surface showed  bumps of about 
700 to 1000 micrometers and therefore comparable 
with the cancellous bone porosity (Figure 4).

Figure 2. Macroscopic assessment: a. rough cement in between 
the two pegs; b. smooth surface on the posterior aspect of the 
implant.

Figure 3. Microscopic assessment: a. rough cement in between 
the two pegs; b. smooth surface on the posterior aspect of the 
implant.
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Discussion

Unicompartmental knee arthroplasty is widely used 
an option to treat osteoarthritis affecting only one knee 
compartment especially the medial one. The reduction in 
invasivity, postoperative pain, blood loss and the improve-
ment in rehabilitation path with lower complications are 
the main reasons of its success. One more advantage is 
the usual possibility to revise it with standard primary 
TKA (7).

Loosening of the implant is a well-known complica-
tion of arthroplasty, despite being less frequent thanks to 
new materials and implant design. It may be determined 
by a periprosthetic infection or by a mechanical failure of 
the components. Possibile risk factors for the latter are 
younger age, overweight and varus deformity (8).

In mobile UKA, bearing dislocation is the predom-
inant mechanism of failure, whereas polyethylene wear 
and aseptic loosening happen especially in the fixed UKA.

If persistent medial pain is the commonest clinical 
manifestation of this complication, the presented case 
shows a catastrophic evolution with the dislocation and 
consequent migration of the femoral component, despite 
it is known that tibial component loosening is usually 
more frequent, especially in the all-poly designs in com-
parison to the metal-backed ones (9-11).

To our knowledge, few reports of traumatic femoral 
component dislocation are described in literature. Dis-
location in the absence of a significant reported trauma 
is otherwise uncommon. In the above reported case an 
impending mechanical loosening, associated to an over 

90° flexion movement getting out of a chair, could have 
caused an increased force perpendicular to the distal cut 
of the femur and directed from proximal to distal on the 
posterior aspect of the implant, determining a complete 
migration of the femoral component.

As shown at the microscopic assessment, the ab-
sence of posterior cement roughness may have not pro-
vided enough resistance to that force inducing the femo-
ral component to be pulled out after a daily physiological 
movement. 

Microscopic assessment by itself could not explain 
the reason of the reported event. The absence of posterior 
roughness on the cement surface, which contributed to 
the reduced resistance to physiological stress, may have 
been caused by the presence of sclerotic bone on the pos-
terior cut or by a suboptimal cementing technique during 
the washing of the bone surfaces or during the final pres-
surization. In an experimental cadaver study, Clarius et 
all have already showed that the posterior plane facet is 
the weak point of the cement-bone interface due to the 
incompleteness of the cement mantle and a lack of inter-
digitation (12).

Regard the treatment options, UKA-to-UKA revi-
sion has limited indications (ligament integrity and suf-
ficient bone stock) and is usually not recommended even 
if UKA-to-TKA could be a demanding and not straight-
forward procedure (13-15) with hidden follow up costs, 
despite price of components not being significantly high-
er in comparison to a standard primary TKA. Issues may 
arise from the failure mechanism and its consequences 
on bone stock and ligament integrity. If arthritis progres-
sion in the lateral compartment following medial UKA 
is present, the addition of a lateral UKA instead of TKA 
may be a good option in appropriately selected patients 
(16).

A standard primary TKA should be used if allowed 
by local conditions but metal augmentations and stem 
should be available. According to Craik et al, about one 
third of patients undergoing UKA-to-TKA required re-
vision components, as augments, stemmed implants or 
bone grafts, usually on the tibial side (17).
If blood loss and transfusion rate in conversion of a failed 
UKA are similar to primary TKA, outcomes are reported 
to be poorer in the first group but it seems to be a conse-
quence of worse preoperative function of the failed UKA 
patients (18).

Figure 4. Cement bumps’ size at SEM
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Conclusions

Whilst mobile bearing dislocation is a well-known 
complication of UKA, few cases of this potentially cat-
astrophic complication are reported in the literature.

Early UKA failure with complete implant loos-
ening may be determined by a suboptimal cementing 
technique with inadequate cement penetration into 
the trabecular bone. Extreme care should be used in 
the cementation process to prevent potential early 
loosening and failure.

In the present case, the absence of cement pen-
etration into the posterior condyle may be one of the 
reason of the component dislocation after standing up 
starting with the knee in a highly flexed position.

UKA remains a valid option for the treatment of 
medial osteoarthritis. If revision becomes necessary, it 
should be dealt with a conversion UKA-to-TKA, usu-
ally planned with a standard primary implant but with 
revision components available in the operating theater.
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