
The incidence of distal femur periprosthetic fractures is increasing as the number of patients living 
with a knee replacement increases.  Adding to the numerical increases, this patient population ex-
perience increased fall risk and decreasing bone density with advancing age. Currently, surgical op-
tions for distal femur periprosthetic fractures consist of retrograde intramedullary nailing (rIMN), 
locked plating, or joint revision with distal femoral replacement (DFR). We report a case in which 
the combined use of rIMN and locked plate afforded sufficient stability to allow for prosthetic re-
tention and postoperative mobilization that could not have been realized with either implant alone. 
Indications for this combined fixation are discussed
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knee is reported to occur in proportion to 
the number of TKAs being performed [4,5].

Patients often present after a 
ground-level fall and complain of knee pain, 
swelling or deformity. To guide treatment, 
radiographic evaluation involves assess-
ment for fracture location, fracture dis-
placement, and femoral component stability 
[1]. Computed tomography often adds crit-
ical information regarding prosthetic fixa-
tion, degree of comminution and the amount 
of distal bone available for fixation.  Should 
implant retention be desirable, tradition-
al options for fixation include retrograde 
intramedullary nailing (rIMN) or bridging 
plate fixation  [6,7]. 
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Projections show the number of Total knee 
arthroplasties (TKAs) performed each year 
will surpass 3 million by the year 2030 [1,2]. 
TKAs are typically performed in patients 
who are at an increased risk of falls. Inde-
pendently, age increases the likelihood of 
a ground-level fall and developing osteo-
penia and osteoporosis [3]. Therefore, the 
incidence of periprosthetic fractures of the



Dual implant fixation is an approach that 
combines these two methods theorizing that 
the resultant combined fixation strength 
crosses a threshold necessary to allow for 
postoperative mobilization and fracture 
healing. As the incidence of periprosthet-
ic fractures increases, the authors believe 
this alternative is worthy of consideration 
in fractures with a limited amount of distal 
bone in patients deemed too young for dis-
tal femoral replacement.

Case Presentation 
A 65-year-old female with a past medical 
history of sickle cell disease and bilateral 
total knee arthroplasty presented to the 
ED with pain, swelling and gross deformity 
of the left knee after a ground level fall in-
curred after slipping on ice. Physical exam 
revealed tenderness to palpation over the 
left knee, edema, and effusion. Patient was 
neurovascularly intact with no evidence of 

open fracture, abrasion, or laceration. No 
tenderness to palpation was noted prox-
imally or distally. Radiographs revealed 
a significantly shortened, comminuted, 
periprosthetic distal femur fracture that 
extended from the metaphysis into the di-
aphysis (Figures 1AB). Computed tomog-
raphy confirmed these findings in addition 
to verifying femoral component stability, 
degree of comminution and relatively small 
size of distal metaphyseal bone available 
for fixation (Figures 2A-C). Considering the 
patients relatively young age and comminu-
tion of the fracture distally, the decision was 
made to proceed with a combined intramed-
ullary and extramedullary approach. 

Surgical Technique 
Perhaps the most critical portion of this 
procedure is the preoperative planning. 
The manufacturer and model of the femoral 
component should be known and whether
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Figure 1. Preoperative anteroposterior (A) and lateral (B) X-rays of the left knee demon-
strating comminuted distal femur periprosthetic fracture. 
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the implant contains enough absent metal 
space in the intercondylar zone to allow pas-
sage of a retrograde nail [19]. Beyond this, 
the precise location of the distal interlock-
ing screw holes on the nail and the number 
of locking screw holes on the plate should be 
known. This plate should allow placement 
of variable ankle locking screws that max-
imize the amount of distal fixation possi-
ble. In our case the existing implant had an 
open box and our selected fixation was the 
Stryker 11-mm nail and Zimmer peripros-
thetic lateral locking plate.
 Surgery is performed on a radiolucent 
bed with operative knee placed in 30 degrees 
of flexion. Reduction is obtained with trac-
tion, using a traction table, in a direction that 
allows restoration of anatomic alignment in 
the coronal plane. Fine tuning of the sagit-
tal plane reduction is often aided with the 
strategic placement of bumps beneath pos-
teriorly displaced or angulated segments.  
 Once reduction is satisfactory, fixa-

tion begins with the retrograde placement 
of the intramedullary fixation using an in-
frapatellar approach. Placing this implant 
as anterior as possible in the box and along 
the femoral shaft will maximize space avail-
able for subsequent screw placement. Utiliz-
ing an implant of relatively small diameter 
will also support this objective.  Planning 
should allow for minimum of two interlock-
ing through the nail and bone solidly affixed 
to the implant.
 The plate is placed through a second-
ary incision overlying the lateral femoral 
condyle. Fragments of the lateral condyle 
are reduced but no attempts are made at re-
duction of the comminution that lies within 
the metaphyseal/diaphyseal zone. This zone 
is bridged by a long plate that is then fixed 
with a minimum of 3 screws in both proxi-
mal and distal segment.
 In our case, excellent fixation was 
achieved with the placement of 3 distal 
locking screws into the plate (Figures 3AB).  

Figure 2. Coronal (A), sagittal medial (B), and sagittal lateral (C) CT of the left knee demon-
strating comminuted distal femur periprosthetic fracture.
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The patient tolerated the procedure well 
and placed in a soft compressive dressing 
with toe-touch weight-bearing status. She 
was switched to a hinged knee brace and 
instructed on stretching and strengthening 
exercises at 2 weeks. There were no compli-
cations in the immediate postoperative pe-
riod. By 8-week follow-up, she was partially 
weight-bearing up to 30 pounds and encour-
aged to progress to full weight bearing at 
that time. At 6 months, she was able to walk 
unassisted, displayed active knee motion 
from 0 to 100 degrees and resume work. 

DISCUSSION 

It is estimated that approximately 0.3-2.5%

of patients with primary TKA will sustain 
a periprosthetic fracture, with close to 
300,000 periprosthetic distal femur frac-
tures cited per year, the population at risk is 
sizable and growing [8]. The total number 
of TKAs performed each year is increasing 
and periprosthetic distal femur fractures 
are important complications following TKA 
that lack formal algorithm-based manage-
ment. Each of these injuries brings a unique 
combination of existing implants, bone 
quality, fracture geometry, patient demands 
and/or functional expectations. Treatment 
selection requires careful consideration 
of each of these variables, in addition to 
the performance of the various treatment 
methods.

Figure 3. Anteroposterior (A) and lateral (B) X-rays at 6-week post-surgery demonstrating 
adequate fixation and healing of the periprosthetic femur fracture.
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 Many would consider retrograde in-
tramedullary nailing as the first treatment 
option.  This approach is favorable because of 
the procedure’s relative ease and the indirect 
fracture reduction leads to minimal soft-tis-
sue damage and higher reported union rates 
[8]. Unfortunately, this is not always feasi-
ble because of insertion blockage by the 
femoral component, fracture comminution 
or limited distal bone for stable fixation. 
 More comminuted fractures, like 
ours, can be approached with multiple lock-
ing screws and bridge plating. Large diam-
eter locking screws can be used for distal 
fixation in combination with long plates for 
proximal fixation [8]. However, lower union 
rates are common with locked plating, Mul-
tiple studies have shown nonunion rates 
ranging from 15-20% [9]. Periods of pro-
longed limited weight bearing is also often 
recommended with these implants.  These 
limitations relegate locked plating as a valu-
able but not first line method of peripros-
thetic fracture treatment. 
 Distal femoral replacement (DFR) 
was considered and has also shown suc-
cess in the management of periprosthetic 
distal femur fractures in the elderly popu-
lation [10]. DFR has been reported to show 
subjective patient satisfaction with early 
full-weight bearing status [9]. Furthermore, 
there is no risk of nonunion as there is no 
fracture to heal [9]. DFR provides immedi-
ate stability; however, high complication 
and failure rates involving revision and deep 
infection impact its success.  In a large study 
reported by Toepfer et al. showed that over 
an average of 86-month follow-up, 75 out of 
82 patients with a distal femur replacement 
developed complications with an overall 
failure rate of 64.6% [18].  Another study by 
Campbell et al. reported that over an aver-
age of 18 month follow-up, 55 patients, 18% 

developed aseptic loosening with an overall 
complication rate of 24% [20]. Wyles et al. re-
ported with a mean follow-up of 5 years the 
reported complication rates of aseptic loos-
ening, all-cause revision, and reoperation 
were 17%, 27.5%, and 46.3% respectively, 
with the overall conclusion and re-confir-
mation that DFR should remain a salvage op-
tion as the final reconstructive option [21]. 
Additionally, DFR have shown significantly 
less functional outcomes [11], and, hence, 
is not ideal in relatively young patients. 
 The rIMN combined with a locked 
plating system provides adequate fixa-
tion and union which has been shown to 
translate to improved patient outcomes 
and quicker return to function [11,13]. Li-
porace et al. reported 14 out of 14 patients 
with a distal femur fracture, 9 of which 
were periprosthetic distal femur fractures, 
that underwent nail-plate combination re-
mained ambulatory post-operatively. While 
8/14 lost level of independence, 5 patients 
remained independent. Of note, the 5 pa-
tients that remained independent were all 
native distal femur fractures [14]. Biome-
chanical studies of nail and plate combina-
tion have demonstrated that it is more re-
sistant to failure in axial and torsional load 
tests compared to locked plating or rIMN 
alone [15,16]. Theoretically with the rIMN, 
the weight-bearing axis is shifted medially, 
aligned with the anatomical axis of the fe-
mur while the lateral plate adds stability. 
This is believed to distribute energy even-
ly between the bone and implants [14]. In-
creased mechanical strength allows for 
earlier mobilization and return to function 
[14]. Kanabur et al. reported on 8 patients 
treated with dual implant ORIF that did 
not require revision surgery for refracture, 
nonunion, or malunion [17]. A disadvan-
tage with this approach includes the use of



additional hardware increasing the cost of 
surgery, risk of iatrogenic damage to sur-
rounding tissues, and lack of satisfactory 
distal fixation; however, this case report 
demonstrates a satisfactory patient out-
come. Further studies should be performed 
to evaluate whether these benefits outweigh 
the aforementioned disadvantages.

CONCLUSION

Early reported experiences with the com-
bined use of the nail/plate combination in 
fixation for distal femoral fractures have 
been encouraging. We believe our report 
highlights the potential of this technique in 
highly comminuted periprosthetic fracture 
situations with extremely limited amounts 
of distal bone. In circumstances where the 
long-term functional risks of distal femoral 
replacement are high, we recommend con-
sideration of this treatment approach.
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