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Abstract Supracondylar nailing
was performed in 10 patients who
sustained periprosthetic fractures
above total knee arthroplasties. The
fractures occurred in women with
an average age of 67.4 years
(range, 42–92 years). All fractures
healed in a satisfactory alignment
in an average duration of 13.2
weeks (range, 12–18 weeks). None
of the fractures needed bone graft-
ing. There were no cases of wound
infections, nonunion or delayed
union. All patients achieved satis-
factory range of movement of the
knee joint and preoperative func-
tional status. Main complications
included loosening of a distal screw
in one patient and fracture above

the short nail following a second
injury in another patient. Use of a
longer nail where possible and a
condylar bolt for distal locking can
easily avoid these complications.
We conclude that supracondylar
nailing, despite some limitations, is
a satisfactory method of treatment
for a majority of displaced
periprosthetic fractures above well-
fixed total knee arthroplasties.
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Introduction

Fractures of the distal femur proximal to total knee arthro-
plasties are a difficult orthopaedic problem. These fractures
usually occur in elderly patients following a minor fall.
Various predisposing factors include osteoporosis, rheuma-
toid arthritis, notching of the anterior cortex, neurological
disease and revision arthroplasty [1, 2]. Both conservative
and surgical treatments have been recommended to treat
these fractures. Conservative treatment is usually employed
for an undisplaced fracture and it involves immobilisation in

a brace and nonweight-bearing until the fracture is fully
healed [1–3]. Surgical options for a displaced fracture above
a well-fixed knee arthroplasty include open reduction and
internal fixation using conventional plates [4, 5], minimally
invasive fixation using locking plates [6–8], and retrograde
supracondylar nailing [9–13]. However, if the prosthesis is
loose then a major reconstruction like revision arthroplasty
[14, 15], distal femoral allograft [16] or a prosthetic replace-
ment of the distal femur [17] is required. We present our
results of using supracondylar nailing in the management of
periprosthetic fractures of the distal femur proximal to well
fixed knee arthroplasties.



Materials and methods

Ten displaced periprosthetic fractures of the distal femur (Fig. 1a)
in ten women were treated with supracondylar nailing (Fig 1b).
We used the AIM nail (Depuy Orthopaedics) in six patients, the
Smith-Nephew nail in one and the T2 supracondylar nail (Stryker)
in three patients. The T2 supracondylar nail uses a condylar bolt
to provide mediolateral compression and prevent loosening of the
distal interlocking screws. The mean age of the patients was 67.4
years (range, 42–92 years). Low velocity trauma by minor fall was
the cause of fracture in all patients. Six fractures were on the right
side and four affected the left side. Pre-existing disabilities, asso-
ciated medical conditions and the type of the knee implants used
are shown in Table 1. None of the patients was noted to have
notching of the anterior cortex at the time of primary total knee
replacement. Four patients suffered from rheumatoid arthritis and

one patient was on steroids for chronic obstructive pulmonary dis-
ease. The knee implants were in place for an average duration of
34 months (range, 3 weeks to 72 months).

Surgical technique and rehabilitation

A midline skin incision with medial parapatellar approach was
used to access the intercondylar notch. Under radiographic con-
trol, fracture reduction was achieved by closed method and the
nail was inserted across the fracture site. After the nail was coun-
tersunk to avoid impingement, interlocking screws were inserted
distally and proximally. Nine patients who were considered to
have poor bone quality at the time of surgery needed immobili-
sation in a removable brace for 6–8 weeks. Active and passive

178

Fig. 1a,b Periprosthetic fracture of the distal femur above knee arthroplasty in 42-year-old woman with rheumatoid arthritis. a
Pretreatment radiograph. b Radiograph of the knee three months after nailing showing satisfactory fracture healing

Table 1 Profile of 10 women with displaced periprostheric fractures

Case Age, Fracture Prosthesis Time since Comorbidities Union, Follow-up ROM,
years side type TKR weeks months degrees

1 75 R PFC 2 years - 12 22 0–90
2 50 L IB-II 3 years MS, RA 18 36 10–90
3 42 R IB-II 3 years RA, 12 24 0–70

DM, Bilateral
THR-TKR

4 92 L IB-II 4 years - 16 6 10–90
5 78 L IB-II 3 years RA, Bilateral THR 16 20 10–110
6 70 R IB-II 3 weeks RA 16 24 10–110
7 52 R Scorpio 4 years COPD, Obesity 16 12 0–85
8 90 L Scorpio 18 months Left THR 12 12 10–90
9 64 R Scorpio 6 years - 12 12 10–80

10 61 R Scorpio 4 years Bilateral TKR, 12 18 0–90
Obesity

MS, multiple sclerosis; RA, rheumatoid arthritis; DM, diabetes mellitus; THR, total hip replacement; TKR, total knee replacement; COPD,
chronic obstructive pulmonary disease; ROM, range of motion

a b



knee mobilisation was started as soon as possible. Partial
weight-bearing was allowed for the first eight weeks and then
gradually progressed to full weight-bearing between 8 and 12
weeks. All patients were followed in clinic with radiological
examination. Radiographs were assessed for fracture healing,
alignment at the fracture site and signs of loosening of the knee
prostheses. The average follow-up was 17 months (range, 6–36
months).

Results

All ten fractures healed in an average period of 13.2
weeks (range, 12–18 weeks). The alignment at the frac-
ture site was considered satisfactory in all cases as none
of the fractures healed in an angulation of more than 10
degrees in any plane. All 10 patients regained their func-
tional range of movement of the knee joint. The average
range of movement was 84 degrees (range, 70–100
degrees). There were no postoperative complications like
infection, deep vein thrombosis and pulmonary embo-
lism. There were no cases of loss of reduction, delayed
union or nonuninon.

One patient suffered another fall two months after
nailing and sustained a fracture of the shaft of the femur
around the proximal end of the nail. This was treated by
exchange nailing using a longer supracondylar nail. Both
fractures healed in a satisfactory alignment in 18 weeks
time. In one patient, distal locking screws became loose
and had to be removed but this did not affect the final out-
come as the fracture had already healed (Fig. 2). One
patient continued to complain of pain and inability to fully
straighten the knee joint. Due to persistent symptoms, the

patient underwent arthroscopy to rule out impingement in
the notch. At the 12-month follow-up, the patient contin-
ued to be symptomatic although the fracture had fully
healed in good alignment. One 92-year-old patient died
nine months after surgery due to unrelated reasons but the
fracture had healed at the 16-week follow-up. None of the
nine surviving patients showed any signs of loosening of
the knee prostheses at the latest follow-up and two
patients have since undergone total knee replacement on
the contralateral side.

Discussion

The aim of treatment in fractures of the distal femur prox-
imal to total knee arthroplasties is to achieve a painless
and stable knee without any residual malalignment.
Conservative treatment has been reported with successful
results in these fractures [3]. However, this may be asso-
ciated with difficulty in maintaining reduction, prolonged
period of immobilisation, reduced knee functions, malu-
nion and nonunion. Merkell and Johnson recommended
conservative treatment, although nine of 26 patients
(35%) in their study required revision arthroplasty
because of nonunion, malunion, loosening of components
and extensor lag [2]. Culp et al. [1] recommended opera-
tive treatment for displaced fractures, as conservative
treatment resulted in nonunion in 20% and malunion in
23% of patients. Several authors have recommended open
reduction and internal fixation using lateral plates for
these fractures [4, 5]. Healy et al. [4] treated 20 fractures
with open reduction and internal fixation using a variety
of different implants including blade plate, condylar
screw and condylar buttress plates. They performed bone
grafting in 15 patients and achieved union in 18 patients.
Two patients, who did not undergo bone grafting at the
time of index surgery, needed reoperation and bone graft-
ing to achieve union. The authors recommended primary
bone grafting with internal fixation to increase the
chances for union of these difficult fractures [4].
However, internal fixation using plates could be techni-
cally demanding in osteopenic bone in elderly patients.
Figgie et al. [18] reported union in only five of 10 cases;
the remaining five cases needed further surgical proce-
dures. They also noted that eight of 10 cases developed
varus alignment despite satisfactory intraoperative align-
ment due to metaphyseal comminution [18]. To address
the problem of poor fixation in osteopenic bone, locking
plates have been developed which can be inserted with a
minimally invasive approach. Clinical studies have
reported good results using locking plates for the treat-
ment of periprosthetic supracondylar femur fractures
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Fig. 2 Radiographs of the knee showing complete fracture union
after supracondylar nailing. Note loosening of the distal screws,
which were subsequently removed



[6–8]. Kregor et al. [6] reported a 100% union rate in 13
periprosthetic fractures using locking plate; only one
patient needed bone grafting. Raab and Davis reported
their results of using a locking plate in 11 fractures of
which eight fractures were supplemented with non-struc-
tural allograft [7]. They achieved union in 10 patients with
a satisfactory alignment. Ricci et al. [8] reported their
results of treating 22 periprosthetic fractures without bone
graft with a locking plate. Nineteen of 22 fractures (86%)
healed after the index procedure. All three patients who
failed to heal had insulin-dependent diabetes mellitus; two
of these patients developed infected nonunion [8].

A recent cadaveric study of simulated periprosthetic
fractures showed greater fracture stability with the use of a
retrograde nail than with a less invasive stabilization sys-
tem [19]. Many studies have now shown high success rates
with the supracondylar nail in the management of peripros-
thetic fractures of the distal femur [9–13]. Four studies
involving a total of 19 patients showed a 100% union rate
with no complications [9–12]. Gliatis et al. [13] achieved
union in all 10 fractures after supracondylar nailing but
one fracture united in extreme valgus. Because of the low
incidence of this injury, there are few large series reported
from one institution. But, our experience and the literature
suggest that supracondylar nailing is a simple, safe and
minimally invasive procedure. This technique uses the pre-
vious incision and does not require soft tissue dissection
and bone grafting at the fracture site. It allows early mobil-
isation and range of motion exercises of the knee joint and
maintains the fracture alignment. Complications like a
fracture above the nail and loosening of a distal locking
screw can occur because of poor bone quality. Use of a
longer nail where possible and a condylar bolt for distal
locking can avoid these complications. A longer nail also
provides better fixation in the proximal femur in the isth-
mic region and helps to maintain the fracture alignment
(Fig. 3). However, this technique also has some limita-
tions. The supracondylar nail cannot be used in an

extremely distal fracture as it may not be possible to
achieve good fixation in the distal fragment. In osteopenic
bone and comminuted fractures, patients cannot be
allowed immediate full weight-bearing and fixation needs
to be protected in a brace until the fracture is united.
Although most of the modern knee prostheses allow supra-
condylar nailing, it is important to determine the type of
the knee implant as posterior cruciate substituting implants
with closed housing do not allow access to the intercondy-
lar notch. Although we used a supracondylar nail in
patients with a total hip prosthesis, ideally this implant
should be avoided as it can result in a stress riser between
the two implants. We chose this implant in these patients
because of poor local skin condition or poor medical con-
dition with restricted mobility.

In conclusion, we found supracondylar nailing a satis-
factory procedure for management of a displaced distal fe-
moral fracture above a well-fixed total knee arthroplasty.
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Fig. 3 Radiographs 12 months after fixation of a periprosthetic
fracture of the distal femur using a longer nail and condylar bolts
for distal locking showing solid fracture union

1. Culp RW, Schmidt RG, Hanks G, Mak
A, Esterhai JL, Heppenstall RB (1987)
Supracondylar fracture of the femur fol-
lowing prosthetic knee arthroplasty.
Clin Orthop 222:212–222

2. Merkel KD, Johnson EW (1986)
Supracondylar fracture of the femur
after total knee arthroplasty. J Bone
Joint Surg Am 68:29–43

3. Delport PH, Van Audekercke R, Mar-
tens M, Mulier JC (1984) Conservative
treatment of ipsilateral supracondylar
femoral fracture after total knee arthro-
plasty. J Trauma 24:846–849

4. Healy WL, Siliski JM, Incavo SJ (1993)
Operative treatment of distal femoral
fractures proximal to total knee replace-
ments. J Bone Joint Surg Am 75:27–34

5. Short WH, Hootnick DR, Murray DG
(1981) Ipsilateral supracondylar femur
fractures following knee arthroplasty.
Clin Orthop 158:111–116

6. Kregor PJ, Hughes JL, Cole PA (2001)
Fixation of distal femoral fractures
above total knee arthroplasty utilizing
the less invasive stabilization system
(L.I.S.S.). Injury 32[Suppl 3]:64–75

References



181

7. Raab GE, Davis CM (2005) Early heal-
ing with locked condylar plating of
periprosthetic fractures around the
knee. J Arthroplasty 20:984–989

8. Ricci WM, Loftus T, Cox C, Borrelli J
(2006) Locked plates combined with
minimally invasive insertion technique
for the treatment of periprosthetic
supracondylar femur fractures above a
total knee arthroplasty. J Orthop Trau-
ma 20:190–196

9. Jabczenski FF, Crawford M (1995) Re-
trograde intramedullary nailing of
supracondylar femur fractures above
total knee arthroplasty. A preliminary
report of four cases. J Arthroplasty
10:95–101

10. Murrell GAC, Nunley JA (1995)
Interlocked supracondylar intramedul-
lary nails for supracondylar fractures
after total knee arthroplasty. J Arthro-
plasty 10:37–42

11. Rolston LR, Christ DJ, Halpern A,
O’Connor PL, Ryan TG, Uggen WM
(1995) Treatment of supracondylar
fractures of the femur proximal to a
total knee arthroplasty. J Bone Joint
Surg Am 77:924–931

12. Weber D, Pomeroy DL, Schaper LA,
Badenhausen WE, Curry JI, Smith MW,
Suthers KE (2000) Supracondylar nail-
ing of distal periprosthetic femoral frac-
tures. Int Orthop 24:33–35

13. Gliatis J, Megas P, Panagiotopoulos E,
Lambiris E (2005) Midterm results of
treatment with a retrograde nail for
supracondylar periprosthetic fractures
of the femur following total knee arth-
roplasty. J Orthop Trauma 19:164–170

14. Cordeiro EN, Costa RC, Carazzato JG,
Silva JDS (1990) Periprosthetic frac-
tures in patients with total knee arthro-
plasties. Clin Orthop 252:182–189

15. Srinivasan K, Macdonald DA, Tzioupis
CC, Giannoudis PV (2005) Role of long
stem revision knee prosthesis in peri-
prosthetic and complex distal femoral
fractures: a review of eight patients.
Injury 36:1094–1102

16. Kassab M, Zalzal P, Azores GMS,
Pressman A, Liberman B, Gross AE
(2004) Management of periprosthetic
femoral fractures after total knee arthro-
plasty using a distal femoral allograft. J
Arthroplasty 19:361–368

17. Springer BD, Sim FH, Hanssen AD,
Lewallen DG (2004) The modular seg-
mental kinematic rotating hinge for
nonneoplastic limb salvage. Clin Orth-
op 421:181–187

18. Figgie MP, Goldberg VM, Figgie HE,
Sobel M (1990) The results of treatment
of supracondylar fracture above total kn-
ee arthroplasty. J Arthroplasty 5:267–276

19. Bong MR, Egol KA, Koval KJ,
Kummer FJ, Su ET, Iesaka K, Bayer J,
Di Cesare PE (2002) Comparison of the
LISS and a retrograde-inserted supra-
condylar intramedullary nail for fixa-
tion of a periprosthetic distal femur
fracture proximal to a total knee arthro-
plasty. J Arthroplasty 17:876–881


	Introduction
	Materials and methods
	Results
	Discussion
	References

