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Abstract

Background: Periprosthetic fractures following total knee arthroplasty are a devastating consequence of an otherwise
successful procedure. With an ageing population and extension of total knee arthroplasty to older patients, the rate of
these fractures will continue to rise. The purpose of this study was to observe the mortality and morbidity associated
with surgical treatment after periprosthetic fracture of total knee replacement.

Methods: We retrospectively identified all patients that were admitted to two institutes with a periprosthetic fracture of
total knee arthroplasty over a period of five years. Forty five patients underwent operative stabilization (23males and 22
females): by retrograde nailing (n=9), plate fixation (n=32) and 4 revision total knee arthroplasties.

Results: Of the 45 patients, there were 20 fractures united within one year of surgery (average 4.8 range 2 to 11months),
there was 3 required further surgery for non union (1 following plating and 2 following retrograde nailing). 9 patients
died within 6 months of surgery (7 with 4 weeks of surgery).

Conclusion: There is a high mortality associated with periprosthetic surgery in the elderly. There was a higher non union

rate with retrograde nailing then plating in this group of patients.

Introduction in the incidence of periprosthetic fractures over last two
decades [4].
The number of patients requiring Total knee

replacement has increased over the last ten years [1-4]. The management of periprosthetic fractures in the
With increasing aging population and increased physical elderly is quite complex. The increased comorbidity
demand in older population there is an increased need for associated with elderly patients in combination with poor
joint arthroplasty. This has reflected in a steady increase bone quality makes this a surgical and technical challenge.

Various surgical options have been described depending
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on the site of fracture and fixation of prosthesis.
Management of these fracture still remain controversial.

The purpose of this study was to observe the mortality
and morbidity associated with surgical fixation of
periprosthetic fractures of total knee arthroplasty in
elderly patients.

Patients and Methods

We retrospectively identified all patients who were
admitted to two hospitals - Royal Derby Hospital, Derby,
UK and Queens Medical Centre, Nottingham, UK with a
periprosthetic fracture following total knee arthroplasty
over a period of 5 years. Patients were identified using
coding system and each patient’s notes and x-rays were
analyzed and data collected.

Inclusion criteria: All patients sustaining periprosthetic
fractures after total knee replacement (within 5cm from
tip of the prosthesis) above the age of 70years. Exclusion
criteria: Patients with mid-shaft femoral fractures and
periprosthetic fracture of the above hip replacement.

Data was collected on patient demographics, co-
morbidities, mechanism of injury, pre-operative mobility,
ASA grade, grade of surgeon, fixation method,
complications, weight bearing status post-operatively and
rate of union. Fractures were classified using Rorabeck-
Taylor classification [5].

Fracture union was defined as radiographic evidence of
bridging callus at the fracture site in both views (4
cortices) combined being non tender on clinically
stressing the fracture site and ability to weight bear.
Individual medical records and post-operative
radiographs were reviewed.

Results

There were 53 patients admitted with periprosthetic
fractures during this period: 45 patients (23 males and 22
females) required surgical treatment and 8 patients were
treated conservatively as they were stable fractures. In
the surgical group, fractures were classified as per RT
classification (Rorabeck-Taylor); Type I - 9, Type Il - 40
and Type III - 4. 32 patients were treated with open
reduction and internal fixation using locking plate - ORIF
Group (1 patient only circulage wires) and 9 patients
were treated with intramedullary nailing - rIMN Group
(retro grade nailing) and 4 patients had revision knee
replacement - TKR Group (1patient femoral component
only). At the time of injury the mean age was 82.4 years

Karuppiah SV, et al. Mortality and Morbidity Associated with Periprosthetic Fracture

after Total Knee Replacement. ] Ortho Bone Disord 2018, 2(2): 000155.

(range 49-95). The most common mechanism of injury
was fall from a standing height.

There was significant co morbidity in this group of
patients, ASA - Grade 2 - 17, Grade 3 - 27 and ASA Grade
4 -1. Pre-injury 8 patients were independent community
walkers whilst 26 patients required walking aids, 6
patients were mostly bed bound and 5 unknown mobility
statuses.

There were 16 medical complications: 9major
complications which include 9 deaths within 4 weeks of
surgery (4 deaths secondary to Myocardial infraction, 2
congestive cardiac failure and 1 pneumonia) and 2 within
3 months of surgery 1 patient died before discharge from
hospital whilst 1 other patient died in the community.
There was 5 minor complications which included 1 foot
drop, 1 sacral ulcer, 1 DVT, 1 superficial infection and 1
pneumonia.

Of 41 patients treated with fixation (either plating or
nailing) only 34 survived beyond 3 months (Graph 1). Of
these patients, 13 patients had bony union within 3
months of surgery (average 2.8 months range 2-3months)
whilst 20 showed delayed-union but united within 11
months (average 6.2months range 4-11). 3 patients had
non union or failed fixation required further surgery
intervention. Two patient initially treated with IMN was
revised to plating and one patients initially treated with
plating was converted to IMN for failed fixation. 2 of these
patients died before union.

At the time of this study, 14 remained alive whilst 20
had died for causes other then surgical. 22 patients
returned to their previous mobility status by 3 months of
surgery.

Discussion

There are many risk factors associated with
periprosthetic fractures after total knee arthroplasty.
These include the presence of mechanical stress risers at
or around the knee such as anterior femoral notching and
screw holes component mal- alignment and poor bone
quality - osteoporosis [6,7]. Adequate surgical technique
reduces the chances of early periprosthetic fractures

Supracondylar fractures proximal to the femoral knee
component are usually Dbetter amenable by
intramedullary nail fixation, whereas in fractures closer to
the knee joint plate fixation by a fixed-angle device might
be the method of choice [8]. Some authors favor plate
fixation for the treatment of all periprosthetic fractures of
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the distal femur and have showed excellent results in
their studies, whereas other surgeons have reported on a
superior outcome by using intramedullary nails [9,10].

The incidence of non union after periprosthetic
fracture is high especially after ORIF compared to
intrameduallary nailing [1,2,11-13]. In this surgical group,
there were 41 patients requiring fracture fixation; 9
Intrameduallary nailing and 32 ORIF. There was 3 failed
fixation or non union requiring further surgical
intervention. These results are comparable to previous
studies [1,2].

Intramedullary nailing has higher union rate compared
to ORIF. The available evidence shows it is simple, safe
and minimally invasive procedure with high success rate
by using supracondylar nail. There is minimal soft tissue
dissection, allows early weight bearing mobilization with
resulting in high union rate surgery [14]. Cadaveric study
has reported higher stability compared to LISS Plating
system [15]. However there are limitations to this
technique as it is not suitable for very low fractures (Type
I1I) and not to be used in previous THR.

In recent times, the use of locking plates has shown
more promising results with a better union rate [16-18].
They are particular useful in the presence of
periprosthetic fractures with a hip replacement above, as
it safely allows stable unicortical fixation overlapping the
distal part of the proximal implant, thus avoiding a stress
riser between the two implants. Biomedical studies have
shown locked plate fixation are superior to non locked
plate (dynamic and blade plate) due to the increased

torsional forces and pull out strength resulting in better
clinical results [19,20]. All patients in this study treated
with ORIF had a locking plate system.

Closed technique has its own advantage, the fracture
not been exposed and there is limited dissection to soft
tissue preventing further trauma. However not all
fractures are suitable to be treated with rIMN due to the
smaller size of the distal fragment resulting poor
purchase. ORIF in a very distal fragment with a previous
TKR in situ maybe of significant compromise to the
vascularity of the bone leading to non union. However this
has not been shown any study models.

Three patients had total revision knee replacement and
1 patient had only femoral component revised due to
loose components without grafts. In patients with a loose
femoral or tibial component, revision arthroplasty with a
long-stem prosthesis is usually required, possibly with
autografts or allografts, depending on the amount of bone
loss [21,22]. In certain cases, some surgeons might favor
management of the fracture first and revision of the
components after successful fracture healing, to avoid the
necessity of using larger bone grafts [2].

There is a high incidence of morbidity and mortality
associated in this group of patients, 9 patients (20%) died
within 3 months of surgery. The average age of patients
admitted with periprosthetic fractures was above 82
years of age and most patients had associated
comorbidity prior to surgery. The surgical outcome is
usually associated with higher morbidity?3 similar to
fracture neck of femurs (Graph 1).

Survival Function

1.0

06—

0.4—

Cummulative Survival (%)

0.0

T
o S00 1000

T U T T
1500 2000 2500 3000

Time (days)

Graph 1: Survival analysis of patients undergoing surgical fixation for periprosthetic fracture.
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There was no difference between the groups of
different treatments (Table 1). We experience only one
superficial infection in this cohort group of patients. Some
authors have reported a higher number of infection rates
in open fixation compared to IM nailing [14]. Elderly

patients usually have associated peripheral vascular
disease have a higher chance of would complication
leading to higher infection rate [24]. However we did not
see any difference in this small group of patients.

Total 45 (M 23, F 22)
Average age 82.4 (range 49-95)
Type of surgery Nail (9) ORIF (32) Revision TKR (4)
96% (25/26)
Union rate at one year 5 (7.4 aZelr(;/ogE:SZ/ Z()) 9mths) 25 (4.58 range 2 to NA
) 11mths)
Non union 2 revised 1 revised NA

Mortality at 3 months 2 (22%) 6 (18%) 1 (25%)

Minor None 5 None

Table 1: Patients undergoing surgical management after periprosthetic fracture.

This study has a small cohort group, and the
conclusions drawn are limited. Surgical option has to be
balanced against complications and risks. Given the fact
most of these fractures are unstable and require internal
fixation for stabilization in order to get patients mobile
sooner to prevent complications secondary to bed rest,
and allowing stabilization of the fracture to allow early
mobilizing of the knee. Fracture fixation also enables a
better mean of pain control and easy nursing justifying
surgery even in the elderly.

Conclusion

Surgical treatment of periprosthetic fractures in the
elderly is associated with significant mortality. There is a
higher non union rate of rIMN group demonstrate in this
study.
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