CASE REPORT

Supracondylar extra-articular femur fracture after cementless
unicompartmental knee replacement: A rare complication
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ABSTRACT

This case report defines an infrequent complication of unicompartmental knee replacement. Periprosthetic supracondylar femoral

fracture after total knee replacement is a challenging problem for orthopedic surgeon.To the best of our knowledge, this is the only

case describing periprosthetic supracondylar femoral fracture after unicondylar knee replacement.
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INTRODUCTION

Oxford unicompartmental knee replacement (UKR) has be-
come an alternative procedure for osteoarthritis of the knee
with excellent long-term results.['? UKR is a safe procedure,
and low perioperative complication rates have been reported
in the literature.’] The most common complications are
aseptic loosening, polyethylene dislocations, unexplained
pain, and periprosthetic tibial fractures.?* The prevalence of
supracondylar fractures after total knee replacement (TKR)
is reported to be 0.5-2%.5¢ Although few case reports have
been published on condylar fractures; to the best our knowl-
edge, periprosthetic supracondylar femoral fracture after
UKR has not been reported in the literature./-]

In this case report, we present a patient with a post-opera-
tive supracondylar femoral fracture who had been previously
treated for ipsilateral condylar periprosthetic femur fracture
after UKR. We aimed to discuss the mechanism of the frac-
ture, treatment strategies, and its impact on patient’s clinical
outcome (A written informed consent was obtained from the
patient for publication of this case report).

CASE REPORT

A 53-year-old woman underwent cementless mobile-bearing
Oxford partial knee phase 3 (Biomet Orthopedics) by the se-
nior author in 2012 for anteromedial osteoarthritis. One year
after an uneventful post-operative recovery, the patient fell
on the ground level, while walking on the street. A minimally
displaced medial femoral condyle fracture was diagnosed
without ligamentous instability, and a closed reduction and
percutaneous fixation with 6.5 mm cannulated cancellous lag
screws were performed.”] Before the fracture, the patient’s
oxford knee score (OKS) was 46. After the fracture healing,
her OKS was 42. In 2014, the patient had a second fell at
ground level, which resulted in the unified classification sys-
tem type C supracondylary femoral fracturel'? (Fig. I). Both
femoral and tibial components seemed well-fixed, and insert
dislocation was not observed in X-rays. We performed an
open reduction and internal fixation and used compression
screws and anatomical distal femoral locking plate for fixation
(Fig. 2). Active and passive range-of-motion exercises were
initiated immediately after the surgery. Union was observed
at the fracture site at 12 weeks on X-rays, and full weight-
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Figure 1. Type C supracondylar femoral fracture.

Figure 2. After open reduction and internal fixation with compres-
sion screws and anatomical distal femoral locking plate.
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Figure 3. Four years after surgery, the implants were still well-fixed.

bearing was allowed. The patient had 130° range of motion
and was able to walk independently 6 months after surgery.
Four years after surgery, the implants were still well-fixed,
and OKS was 36 (Fig. 3).

DISCUSSION

This case report proves unicondylar prosthesis that remains
intact even after two subsequent periprosthetic fractures,
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and fracture healing can be achieved without complications.
The clinical outcome was excellent and the patient regained
almost full range of motion. To the best of our knowledge,
no cases have been reported in the literature regarding such
a fracture.

The goal of managing these injuries includes restoration of
axial alignment and length and stability to allow early mobi-
lization. However, achieving this goal remains to be challeng-
ing for orthopedic surgeons. Due to poor bone quality and
fracture location, non-union is not uncommon with peripros-
thetic distal femoral fractures after TKR, and non-union rates
have been reported between 0% and 50%.['"! Preservation of
soft tissue and osseous vascularity has been recommended as
much as possible to reduce non-union rates.['? We think that
the same principles should be applied in the surgical manage-
ment of periprosthetic fractures after UKR. Restoring axial
alignment was especially crucial in our case, because we think
that unicondylar prosthesis would less tolerate shear forces
than TKR caused by malalignment.

Fracture localization and displacement are essential consid-
erations in the management of supracondylar periprosthetic
femur fractures. Despite the fact that, the use of locked plat-
ing and retrograde intramedullary nailing (IMN) has been
recommended for displaced supracondylar femoral fractures
after TKR, no consensus exists regarding the ideal treatment
strategy. We think that both strategies are applicable for
periprosthetic femoral fractures after UKR. Retrograde IMN
offers more stability in the presence of comminution of the
medial cortex but is limited by poor cancellous bone, type of
prosthesis, and pre-existing hardware in the proximal femur.
(13141 Due to the inherent advantage of UKR design that the
femoral notch is not occupied by the femoral component,
IMN may be more applicable. Locked plating has been recom-
mended for low supracondylar fractures due to difficulties in
achieving distal fixation with IMN and controlling varus col-
lapse.l! In a recent meta-analysis, Li et al.l'! compared the
clinical results of locked plates and retrograde IMN and found
no statistically significant difference in terms of union, oper-
ating time, and rates of complication.

Several factors can be attributed to the fractures in our pa-
tient. The replacement of an intramedullary rod during the
procedure may have created a stress riser effect, which even-
tually diminished the structural strength of the femur.ll Sub-
sequent fractures with minor trauma may indicate that osteo-
porosis might have played a role in the etiology. However, our
patient did not have any known patient-related risk factors or
previous fractures related to osteoporosis.

Meniscal bearing dislocation is a well-known complication of
UKR with mobile bearing insert due to inappropriate liga-
ment balance and component replacement.l'?l Despite the
fact that the patient’s knee was exposed to shear forces dur-
ing trauma, the insert remained in its place. We think mobile-
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bearing causes more compressive and less tensile and shear
force on the implants, thus avoiding an excessive load at the
bone-implant interfaces. Thanks to this mechanism, compo-
nents may not be loose despite the load transferred during
the trauma.

Although many systems are available for classifying peripros-
thetic fractures after TKR, there is no such classification re-
garding UKR periprosthetic fractures.I'”? The reason for not
needing such a classification may be due to the relatively low
incidence of periprosthetic fractures after UKR than TKR.
However, UCR can be considered as the most applicable and
inclusive classification for periprosthetic fracture after UKR.
U9 This system is based on the Vancouver classification and
has been defined as a relatively simple alternative that can be
used to describe any periprosthetic fracture.l'®'®] According
to UCR classification, our case had Type C fracture, in which
the fracture line was distant to the bed of the implant. It
was suggested that these fractures could be managed open
or closed osteosynthesis without involving the implant as we
did in our case.!'”]

Conclusion

Despite subsequent fractures, if UKR is properly replaced
and has appropriate ligament balance, insert dislocation
would not occur, and the components would remain intact.
In addition, bone healing could be achieved with an excellent
clinical outcome. The treatment goal should be the restora-
tion of alignment and achieving stability to allow early mo-
bilization.

Informed Consent: Written informed consent was ob-
tained from the patient for the publication of the case report
and the accompanying images.

Peer-review: Externally peer-reviewed.

Authorship Contributions: Concept: D.K, TY. B.A,
M.N.D.; Design: DK, T.Y., B.A., M.N.D;; Supervision: D.K,,
TY., B.A, MIN.D; Data: DK, B.A. Analysis: DK, B.A,
M.N.D;; Literature search: D.K,, T.Y.; Writing: D.K., T.Y.; Crit-
ical revision: D.K,, T.Y,, B.A., M.N.D.

Conflict of Interest: None declared.

Financial Disclosure: The authors declared that this study
has received no financial support.

REFERENCES

1. Pandit H, Jenkins C, Gill HS, Barker K, Dodd CA, Murray DW. Mini-
mally invasive Oxford phase 3 unicompartmental knee replacement: Re-
sults of 1000 cases. ] Bone Joint Surg Br 2011;93:198-204. [CrossRef]

2. Price AJ, Waite JC, Svard U. Long-term clinical results of the medial

1756

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Oxford unicompartmental knee arthroplasty. Clin Orthop Relat Res
2005;435:171-80. [CrossRef]

Morris MJ, Molli RG, Berend KR, Lombardi AV Jr. Mortality and peri-
operative complications after unicomparmental knee arthroplasty. Knee
2013;20:218-20. [CrossRef]

Vince KG, Cyran LT. Unicompartmental knee arthroplasty. New indica-
tions, more complications? ] Arthroplasty 2004;19:9-16. [CrossRef |
Ayers DC, Dennis DA, Johanson NA, Pellegrini JV. Instructional course
lectures, The American academy of orthopaedic surgeons-common com-
plications of total knee arthroplasty. ] Bone Joint Surg Am 1997;79:278—
311. [CrossRef]

Meek RM, Norwood T, Smith R, Brenkel IJ, Howie CR. The risk of peri-
prosthetic fracture after primary and revision total hip and knee replace-
ment. ] Bone Joint Surg Br 2011;93:96—101. [CrossRef |

Akan B, Yildirim T, Karaguven D. Medial femoral condyle fracture after
cementless unicompartmental knee replacement: A rare complication.
Knee 2013;20:295-97. [CrossRef]

Kim KT, Lee S, Cho KH, Kim KS. Fracture of the medial femoral condyle
after unicompartmental knee arthroplasty. ] Arthroplasty 2009;24:1143.
e21-4. [CrossRef]

Ten Brinke B, De Haan L], Koenraadt KL, Van Geenen RC. Medial
femoral condyle fracture as an intraoperative complication of Oxford uni-
compartmental knee replacement. Knee Surg Sports Traumatol Arthrosc
2016;24:3191-93. [CrossRef]

Duncan CP, Haddad FS. The unified classification system (UCS): Im-
proving our understanding of periprosthetic fractures. Bone Joint J
2014;96-B:713—6. [CrossRef]

Hoffmann ME Jones CB, Sietsema DL, Koenig SJ, Tornetta P. Outcome
of periprosthetic distal femoral fractures following knee arthroplasty. In-
jury 2012;43:1084-9. [CrossRef ]

Bolhofner BR, Carmen B, Clifford P. The results of open reduction and
internal fixation of distal femur fractures using a biologic (indirect) re-
duction technique. ] Orthop Trauma 1996;10:372-7. [CrossRef]
Herrera DA, Kregor PJ, Cole PA, Levy BA, Jénsson A, Zlowodzki M.
Treatment of acute distal femur fractures above a total knee arthroplasty:
Systematic review of 415 cases (1981-2006). Acta Orthop 2008;79:22—
7. [CrossRef]

Chettiar K, Jackson MP, Brewin ], Dass D, Butler-Manuel PA. Supra-
condylar periprosthetic femoral fractures following total knee arthro-
plasty: Treatment with a retrograde intramedullary nail. Int Orthop
2009;33:981-5. [CrossRef]

Matlovich NE Lanting BA, Vasarhelyi EM, Naudie DD, McCalden RW,
Howard JL. Outcomes of surgical management of supracondylar peripros-
thetic femur fractures. ] Arthroplasty 2017;32:189-92. [CrossRef ]

Li B, Gao P, Qiu G, Li T. Locked plate versus retrograde intramedullary
nail for periprosthetic femur fractures above total knee arthroplasty: A
meta-analysis. Int Orthop 2016;40:1689-95. [CrossRef |

Jeong JH, Kang H, Ha YC, Jang EC. Incarceration of a dislocated mobile
bearing to the popliteal fossa after unicompartmental knee arthroplasty. J
Arthroplasty 2012;27:323. e5-7. [CrossRef]

Rorabeck CH, Taylor JW. Classification of periprosthetic fractures com-
plicating total knee arthroplasty. Orthop Clin North Am 1999;30:209—
14. [CrossRef]

Konan S, Sandiford N, Unno E Masri BS, Garbuz DS, Duncan CP.
Periprosthetic fractures associated with total knee arthroplasty: An up-

date. Bone Joint ] 2016;98—B:1489—-96. [CrossRef |

Ulus Travma Acil Cerrahi Derg, December 2022, Vol. 28, No. |12


https://doi.org/10.1302/0301-620X.93B2.25767
https://doi.org/10.1097/00003086-200506000-00024
https://doi.org/10.1016/j.knee.2012.10.019
https://doi.org/10.1016/j.arth.2004.02.022
https://doi.org/10.2106/00004623-199702000-00018
https://doi.org/10.1302/0301-620X.93B1.25087
https://doi.org/10.1016/j.knee.2012.10.023
https://doi.org/10.1016/j.arth.2008.09.007
https://doi.org/10.1007/s00167-014-3459-6
https://doi.org/10.1302/0301-620X.96B6.34040
https://doi.org/10.1016/j.injury.2012.01.025
https://doi.org/10.1097/00005131-199608000-00002
https://doi.org/10.1080/17453670710014716
https://doi.org/10.1007/s00264-008-0587-y
https://doi.org/10.1016/j.arth.2016.06.056
https://doi.org/10.1007/s00264-015-2962-9
https://doi.org/10.1016/j.arth.2011.03.017
https://doi.org/10.1016/S0030-5898(05)70075-4
https://doi.org/10.1302/0301-620X.98B11.BJJ-2016-0029.R1

Karagiiven et al. Supracondylar extra-articular femur fracture after cementless UKR

OLGU SUNUMU - 0Z

Cimentosuz unikondiler diz protezi sonrasi suprakondiler femur kirigs:
Nadir bir komplikasyon
Dr. Dogag Karagiiven,' Dr. Tugrul Yildirim,2 Dr. Burak Akan,' Dr. Mahmut Nedim Doral’

'Ufuk Universitesi TipFakiiltesi, Ortopedi ve Travmatoloji Anabilim Dali, Ankara
2EMOT Hastanesi, Ortopedi ve Travmatoloji Klinigi, izmir

Bu olgu sunumunda unikondiler diz protezinin seyrek goriilen bir komplikasyonu tanimlanmaktadir. Total diz protezi cerrahisi sonrasi olusabilen
periprostetik suprakondiler femur kiriklari, ortopedi cerrahlari icin basedilmesi zor bir komplikasyondur. Bildigimiz kadariyla bu olgu sunumu, uni-
kondiler diz protezi sonrasi gergeklesen tek periprostetik suprakondiler femur kirigidir.

Anahtar sozciikler: Komplikasyon; periprostetik kirik; suprakondiler femur kirigi; unikondiler diz protezi.
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