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Abstract. Background and aim of the work: The incidence of periprosthetic knee fractures is steadily increasing, 
especially in the geriatric population. Surgical treatment in these patients must consider the poor bone quality 
and the risks of general complications related to age and comorbidities. The aim of the present study is to ana-
lyze the clinical and radiographic outcome of internal fixation for periprosthetic knee fractures of the distal 
femur in elderly patients (>75aa). Methods: All patients treated at the Orthopedic and Traumatology Unit of 
Cattinara Hospital-ASUGI (Trieste, Italy) between September 2014 and September 2019 for distal femur 
periprosthetic fracture after total knee replacement were included in the study. Mortality, complications, ra-
diographic healing and functional outcomes were retrospectively evaluated. Data collection was conducted by 
clinical database searching and telephone interview. Results were compared with the literature. Results: The 
study population included 19 patients, F:M 16:3, mean age 84 years. Plate fixation was used in the major-
ity of cases (90%). One-year mortality was 21.05%. Radiographic healing of the fracture occurred in 92% of 
cases. Nonetheless, 61% of patients saw a worsening in their functional outcome. Conclusion: Internal fixation 
is a valuable and safe option for distal femur periprosthetic fracture treatment in the elderly. The significant 
impact of periprosthetic knee fractures on the medium- to long-term survival and quality of life of the elderly 
patient is confirmed. (www.actabiomedica.it)
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O r i g i n a l  a r t i c l e

Introduction

Total knee arthroplasty (TKA) procedures have 
been steadily increasing in recent years (1-4). Likewise, 
periprosthetic knee fractures are growing in number. 
The distal femur is the most frequent fracture site 
with an incidence ranging from 0.3% to 2.5% of cases 
after primary TKA. The incidence of tibial peripros-
thetic fracture is reported to be between 0.4 and 1.7%, 
while patellar fractures occur in 0.2–21% of cases 
(5,6). Periprosthetic fractures are challenging in terms 
of treatment and patient recovery, especially in elderly 

patients. In these patients, periprosthetic fractures can 
have a significant impact on the quality of life, in ad-
dition to the high socio-economic cost associated with 
functional loss in the activities of daily living (ADL).  
Although conservative treatment may be indicated in 
some cases, the majority will require surgery. The main 
difficulties in surgical management arise from the ad-
vanced age, poor bone quality and multiple comorbid-
ities frequently encountered in these patients. Given 
the expected increase in the incidence of periprosthetic 
knee fractures (7), it is becoming growingly important 
to adequately analyze the outcome obtained with cur-
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rent treatment options. Aim of the present study is to 
retrospectively evaluate the clinical and radiographic 
results of internal fixation for distal femur peripros-
thetic fractures in elderly patients (>75 yrs old).

Methods

All patients treated between September 2014 and 
September 2019 at the Orthopedics and Traumatol-
ogy Unit of Cattinara Hospital-ASUGI of Trieste 
(Italy) for periprosthetic knee fracture were initially 
considered for the present study. The analyzed data 
were collected using digitally archived clinical infor-
mation. Twenty-four (n = 24) patients were identified, 
to whom additional inclusion and exclusion criteria 
were applied to define a useful cohort for the study. 
Inclusion criteria were age ≥75 years at the time of sur-
gery and periprosthetic fracture of distal femur after 
primary TKA. Exclusion criteria were: age less than 
75 years at the time of surgery, patients with another 
lower extremity fracture in the 6 months before the 
periprosthetic fracture, intraoperative periprosthetic 
fractures, fractures after partial knee replacement, 
proximal tibia/patella periprosthetic fractures, and dis-
tal femur periprosthetic fractures after revision knee 
arthroplasty. 

The data collected from medical records were age, 
sex, comorbidities, mechanism of injury, type of frac-
ture according to the Lewis-Rorabeck classification 
(8), time elapsed between arthroplasty and fracture, 
type of fixation (nail, plate, cerclages), complications 
incurred, and any reinterventions. Subsequently, mor-
tality was recorded by noting the time interval between 
surgery and death, calculating the mortality rate of the 
study population at 30 days, 3 months, 6 months, 1 
year and cumulative. The latest available post-opera-
tive radiograph, with a minimum follow-up was used 
to assess fracture healing, considered as the presence 
of a valid bone callus at 3 to 4 cortices. Where pos-
sible, data regarding functional status before and af-
ter trauma were obtained from medical records. A 
telephonic survey was conducted in all patients who 
were alive at the time of data collection. The telephone 
interview occurred when possible with the patient 
himself or herself, or with a family member or health 

care personnel if the patient was unable to speak on 
the telephone or hold a conversation. The purpose of 
the telephone survey was to complete data referring 
to pre- and post-fracture functional status that were 
not present in the medical records and to collect pain 
data at follow-up. Patients who were deceased at the 
time of the telephone survey were not considered in 
the analysis of functional outcome, which was assessed 
in absolute terms and in relation to pre-trauma func-
tion as follows: a) moves with a wheelchair, b) walks 
with a walker or 2 crutches, c) walks with a cane or 
crutch, d) walks without aids. In addition, the presence 
or absence of pain (whether at rest or when exerting 
themselves, and if they are taking major painkillers for 
other diseases) was assessed.

Statistical analysis

Statistical analysis was performed using the IBM 
SPSS Statistics software. A descriptive analysis of the 
variables was conducted, calculating the frequency dis-
tribution for the qualitative variables. For the quantita-
tive variables the arithmetic mean and the standard er-
ror of the mean were calculated. Afterwards, the varia-
bles were individually considered to check whether the 
data distribution could reveal any correlation worthy of 
further investigation. A Student’s t-test was used for 
the quantitative variables, while the Chi-square test 
was used for categorical variables.  

A p-value of less than 0.05 was considered signifi-
cant. Finally, the Pearson index was used to evaluate 
whether significant correlations existed between the 
following parameters: age and time elapsed between 
arthroplasty/fracture, age and preoperative functional 
status, age and postoperative functional status, time 
elapsed between arthroplasty/fracture and postopera-
tive functional outcome. 

Results

Of the 24 operated patients, 5 did not meet the 
inclusion/exclusion criteria. Therefore, the study popu-
lation counted 19 patients. We were not able to evalu-
ate a radiographic healing in 7 cases since the latest 
x-ray exam was carried out prior to 6 months from sur-
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gery. Two of these patients were deceased at 6 months 
term, while others did not show up for radiographic 
control for unidentified reasons. On the other hand, 
the functional outcome was assessed in 13 patients as 
6 of them died before the study was conducted. The 
mean age at the time of surgery was84 years (range 75-
94). There were sixteen female (85%) and three male 
patients (15%) (p =0.048, <0.05). Of the 19 patients, 
3 (16%) had one comorbidity, 12 (63%) had two co-
morbidities, and 4 (21%) had at least three or more 
comorbidities at the time of surgery. The mechanism 
of injury was a low energy trauma (accidental fall) in 
all cases. Analyzing the radiographs collected preop-
eratively according to the Lewis - Rorabeck classifica-
tion, we identified 3 type I fractures (15.7%) and 16 
type II fractures (84.3%). None of the patients had a 
type III fracture. The prevalence of type II appears to 
be significant according to the binomial distribution 
(p =0.048, < 0.05). The mean time between the arthro-

plasty procedure and the occurrence of the fracture was 
126.5 ± 10 months (range 10-216 months) (Table 1).

Seventeen cases (90%) were treated with dedi-
cated angular stable locking plate for distal femur, 
of which 3 (18%) were LISS DF (Synthes®) and 14 
(82%) were NCB plate (Zimmer®). (Figure 1.) A met-
al cerclage was used in 1 case (5%) and a retrograde 
femoral intramedullary nail was used in another case 
(5%). (Figure 2.) It appeared from our study that two 
cases (10%) had postoperative complications. In one 
case, there was a diaphyseal fracture of right femur, be-
tween plate and a previously implanted short cephalo-
medullary nail, treated with new osteosynthesis with 
a longer plate. In the second case, the patient had a 
post-operative neuroapraxia of the common peroneal 
nerve resolving 2 months after surgery. (Table 2.)

Mortality at 30 days was 0%, at 3 months 5.26% 
(1 case), at 6 months 10.53% (2 cases), and at 1 year 
21.05% (4 cases).  Of the 19 patients included in the 

Table 1.  The baseline characteristics, demographic and clinical data of the study population

The baseline characteristics, demographic and clinical data

Age (mean) 84 years (75-94 years)

Sex 16 Female : 3 Male

Operated side 14 Right : 5 Left

Rorabeck classification 3 type I fractures (15.7%) and 16 type II fractures (84.3%)

Comorbidities one comorbidity (16%), two comorbidities (63%), three or more comorbidities (21%)
Mean time between 
arthroplasty and fracture

126.5 ± 10 months (range 10-216 months)

Figure 1. Internal fixation with plate: pre-operative (A); post-operative control (B); follow-up at 1 year with fracture completely 
healed (C)

A B C
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study, 6 patients were deceased at final follow-up, re-
sulting in a 31.5% cumulative mortality at mean 12.39 
months (range 1.9 – 38.57). The interval between sur-
gery and death averaged 350 days (range 57-1157) 
(Table 2).

In 7 cases the latest radiographic exam available 
was performed within 6 months from surgery. Thus, 
fracture healing was evaluated in 12 patients, of which 

11 female and 1 male, mean age at trauma 82.33 yrs 
(range 75 - 90). Eleven (92%) fractures were radio-
graphically healed at a mean 8.18 months follow-up 
(range 6-12). The remaining case showed an asymp-
tomatic fibrous union at 12 months, which did not re-
quire surgery (Table 2).

Combining medical records data and the results 
of the telephonic interview when available, informa-

Table 2. Treatment and outcome results

Variables

Treatment (n=19)

Plate 90% (n=17)

Metal cerclage 5% (n=1)

Retrograd nail 5% (n=1)

Mortality (n=19)

30 days 0%

3 months 5.26% (n=1)

6 months 10.53% (n=2)

1 year 21.05% (n=4)

Radiographic Healing (n=12)
Union 92% (n=11) at mean 8.18 months (range 6-12)

Non union 8% (n=1) asymptomatic fibrous union at 12 months

Pre-operative functional status 
(n=13)

No walking aids 38.5% (n=5)

Cane/paddle 61.5% (n=8)

Post-operative functional status 
(n=13)

No walking aids 7.7% (n=1)

Cane/crutch 61.5% (n=8)

Two crutches 15.4% (n=2)

Wheelchair (not able to walk) 15.4% (n=2)

Pain at follow -up (n=13)

No pain 76.9% (n=10)

Pain with physical exertion 15.4% (n=2)

Not assessable due to major painkillers 7,7 (n=1)

Figure 2. Internal fixation with plate: pre-operative (A); post-operative control (B); follow-up at 1 year with fracture completely 
healed (C)

A B C
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tion about pre-operative and post-operative functional 
status was recorded in 13 patients, of which 10 female 
and 3 male, mean age at trauma 83.08 yrs (range75 - 
91). Before surgery, five patients (38.5%) did not use 
walking aids while eight patients (61.5%) used a cane/
paddle to walk. At follow-up,  one patient (7.7%) did 
not use walking aids, eight patients (61.5%) used a 
cane/crutch, two patients (15.4%) helped themselves 
with two crutches/walkers and two patients (15.4%) 
were no longer able to walk and were moving around in 
wheelchairs. On statistical analysis, crutch use was the 
most likely postoperative outcome (p = 0.046). Com-
pared with preoperative functional status, at follow-up 
8 patients (61%) saw a worsening in their functional 
outcome and 5 patients (39%) recovered their preoper-
ative activity level. At follow-up, 76.9% of patients had 
no pain, 15.4% had pain with physical exertion, and in 
one case (7.7%) pain could not be assessed because of 
concomitant major analgesic therapies taken for other 
diseases (Table 2).

A positive correlation between age at the time 
of surgery and time elapsed between arthroplasty and 
periprosthetic fracture (p =0.0112) was found using 
Pearson’s index. In addition, there was a significant in-
crease in the time elapsed between arthroplasty and 
periprosthetic fracture when there was a reduced pre-
operative functional status (use of aids) (p =0.0112).

Discussion

In recent years, several studies have been con-
ducted on periprosthetic knee fractures analyzing 
the clinical outcomes with current treatment options 
(5,7,10,13-19). Despite this, the optimal approach re-
mains controversial, especially regarding the geriatric 
population with low functional demand.

Periprosthetic knee fractures may occur at differ-
ent ages, with a wide mean age range (65-81 years) re-
ported in the literature (3,20-22). Singh et al. observed 
that age 60 years or younger was associated with high-
er risk of postoperative periprosthetic fractures follow-
ing primary TKA (23). According to the authors, a 
more active lifestyle and the higher functional demand 
in younger patients may be associated to a higher risk 
for trauma and consequent fracture. Conversely, Meek 

et al. reported that age over 70 years was associated 
with an increased risk of periprosthetic fractures (24). 
Accordingly, the Scottish National Database reported 
patients older than 70 years to be 1.6 times more likely 
to have a fracture than younger patients (25). The pre-
sent study, specifically directed to evaluation of elderly 
patients over 75 years, exceeds the previously reported 
mean ages for periprosthetic knee fractures by reach-
ing 84 years.  The prevalence of female sex in the pre-
sent study (85%) is comparable to other literature re-
ports (11,26,27). According to the Scottish National 
Database, it has been shown that women are 2.3 times 
more likely to suffer a periprosthetic knee fracture than 
men (25). This finding presumably reflects the higher 
prevalence of osteoporosis in female patients (24). 
Based on the authors experience and literature data 
periprosthetic knee fractures in the elderly should be 
considered as fragility fractures.

The time interval from TKA to periprosthetic 
fracture is widely variable, depending on patient char-
acteristics and fracture location. For fractures of the 
distal femur, Gondalia et al. report a mean time inter-
val of 25.5 months (28). On the other hand, Hoffmann 
et al. report for the same fracture location a much 
longer time interval (70 months) (12). An even longer 
time (126 months) results in our study, which can be 
attributed to the advanced mean age of the selected 
patients and the relative low mean activity level.

The proper indication for treatment of these in-
juries vary from case to case. Factors influencing sur-
gical decision include the patient’s overall health and 
functional demand, fracture location and morphology, 
bone quality, type of knee prosthetic implant, and pos-
sible loosening of prosthetic components.  The present 
study considers only patients treated with internal fix-
ation, which represents the treatment of choice in al-
most all cases in the authors experience. Nonetheless, 
internal fixation is the mostly used treatment modal-
ity in the literature, with locking plates and retrograde 
nails reported to perform better than other fixation 
methods (5). Bony union reached 92% of cases in the 
present study, which is in line with other similar stud-
ies (10, 34).

In addition to site and type of fracture, the pa-
tient’s general condition is critical for the choice of 
treatment (29-31,33-35). Mortazavi et al. examined 
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20 patients with periprosthetic fractures of the distal 
femur after TKA. Ninety percent of these patients 
had significant comorbidities at the time of surgery. 
This study showed that the greater the number of co-
morbidities the greater the complications that affected 
the postoperative functional recovery of these patients 
(36). Bezwada et al. observed that out of 30 patients 
enrolled in a study comparing intramedullary nail-
ing and angular stability plates, 60% had comorbidi-
ties. The presence of comorbidities negatively affected 
postoperative functional recovery (37). In our study, 
all patients (100%) had comorbidities, which is higher 
than described in the literature but is compatible with 
the higher mean age of our patients. It cannot be in-
ferred from our results that the presence of comorbidi-
ties affected the postoperative functional recovery of 
our patients.

Periprosthetic fractures and subsequent surgery 
represent a significant challenge for frail patients with 
high complication and mortality rates (9,29-32). Com-
parison with the literature in terms of complications 
is difficult because of the high heterogeneity between 
different studies. Ebraheim et al, with a study of 27 
patients with distal periprosthetic fractures of the fe-
mur after TKA operated with a plate, observed a high 
rate (37%) of postoperative complications, including 
non-union, synthesis failure, and consolidation delay 
(22). Consistently, Verma et al. in a recent study also 
reported a high rate (23.50%) of postoperative compli-
cations (non-union, implant failure, or fixation failure) 
(21). In our study, 10% had postoperative complica-
tions, a figure that correlates positively with the litera-
ture and may be consequent to the advanced mean age 
of the subjects examined. In fact, the lower functional 
demands of geriatric patients could translate into less 
stress on the implant and fracture with a relative lower 
incidence of mechanical problems. Nonetheless, due to 
the high mean age and relative post-operative mor-
tality, the data could be distorted by patients lost at 
follow-up. 

The literature demonstrates significant postop-
erative mortality for periprosthetic fractures. Lotzien 
et al. performed a retrospective analysis of 45 patients 
to highlight outcomes in patients treated with NCB 
plates for periprosthetic knee fractures. Their re-
sults showed an overall mortality rate of 26.7% (32). 

Ehlinger et al. also reported high mortality of 33% 
within 1 post-fracture year (3). In our study, 1-year 
mortality reached 21.05%, a figure in line with that 
described in the literature. 

The goal of surgical treatment should be func-
tional recovery to the pre-injury activity level while 
minimizing complications. Recovery is generally con-
sidered when the patient recovers full weight bearing 
without pain, associated with radiographic healing.

Platzer et al. in their study analyzed 37 patients 
with periprosthetic knee fractures, comparing post-
surgical functional recovery. They had 68% of the pa-
tients returning to their preinjury activity level and 
successful fracture healing in 91% of cases 1 year after 
surgery in a population aged 78.6 years on average (10). 
Gavaskar et al. studied postoperative functional out-
come in 31 patients with mean age 73 ± 5 years treated 
with plate. Fracture healing was observed in 84% of 
cases. Forty-two percent of the patients regained pre-
operative activity level (34). This finding is in line with 
our study, where 61.5% of patients had a worsening 
in postoperative activity levels. Our study showed that 
the more the patient’s age increased, the more the time 
elapsed between arthroplasty and fracture increased, 
a correlation that could be explained by the fact that 
these patients had a fairly limited pre-fracture activity 
level. It also appears that the pre-operative use of aids 
increased the time elapsed between implanted pros-
thesis and periprosthetic fracture. However, it did not 
change in statistical terms the postoperative functional 
outcome. 

Hoffmann et al. examined 55 patients with 
periprosthetic fractures of the distal femur, and 77% 
of the patients had no more pain at the last follow-up 
and loss of ROM did not influence pain (12). Likely, 
the present study showed that 76.9% of patients at the 
time of evaluation no longer perceived pain, regardless 
of postoperative functional recovery. No correlation 
was found between pain and postoperative functional 
outcome.

Conclusions

An increase in incidence of periprosthetic knee 
fractures is expected in the near future, especially in 
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the elderly population. Despite a high union rate and 
a low complications rate, the present study confirms 
the already reported high 1 year mortality rate and the 
high incidence of significant function loss, with most 
elderly patients being unable to recover pre-operative 
level of independency in the ADLs. No conclusive evi-
dence could be found regarding the factors specifically 
affecting the outcome and clear strategies to improve 
the results. Main limitations of this study relate to the 
small sample size and retrospective study design, in ad-
dition to substantial heterogeneity between analyzed 
subjects and the relevant mortality rate which lead to a 
significant drop-out. 
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