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MULTIPLE DAMAGE OF THE TIBIAL POLYETHYLENE INSERT
IN KNEE JOINT PROSTHESIS (CAN EXCELLENT POSTOPERATIVE OUTCOME
BE THE CAUSE OF THE TIBIAL INSERT FRACTURE?)
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Abstract

Despite improvements in prosthesis technology and use of high-quality materials in recent years, the number of
revisions related to implant failures (4.7%) remains high. Several phenomena were reported in literature as reasons for
dislocation and fracture of tibial insert in mobile bearing prosthesis: incorrect positioning of components, discrepancy
of extension and flexion balancing or ligament weakness. However, in our cases neither of these causes were observed.
The authors consider that bio-physiological and biomechanical aspects of total knee arthroplasty and knee joint prosthesis
should be thoroughly studied and implemented into the clinical practice. In the described cases, multiple damage of the
insert due to flexion instability and “twist-hyperflexion” in overweight patients is perceived as the reason for failures.
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Introduction

The rapid proliferation of total knee arthroplas-
ty naturally increases the number of complications
and revision cases [2, 4]. Despite improvements in
prosthesis technology and the use of high-quality
materials, the number of revisions related to im-
plant failures (4.7%) remains high [1, 3] through-
out the recent years. Reports have been made
citing deformation, early wear, delamination, de-
composition of the backside or border part of the
polyethylene insert and damage of the tibial post
in knee joint prosthesis [9, 11, 19]. However, mul-
tiple complicated failures with complete fracture of
posterior flexion part of the tibial insert were very
rare. In our practice we observed only two such
cases with interesting arthroplasty history result-
ing in failure.

Case 1

A 65 year old woman (weight = 58 kg, height =
1.43 m, body mass index = 28.4) sought help from
our hospital regarding pain in the left knee joint
persisting for the past six months. Eleven years
ago she underwent a high tibial osteotomy on the
right knee due to medial unicompartmental osteo-
arthritis (OA); in five years after that total knee

arthroplasty was performed on her left knee us-
ing a floating platform mobile-bearing TKA with a
10 mm polyethylene insert (e.motion® FP,
B. Braun-Aesculap). However, five years after the
surgery she felt instability and pain in her left knee
when standing up from a seated position. Physical
examination of the knee showed the range of motion
from 20°to 110°; there was a clicking sound and pain
in full flexion. Further tests showed medial joint
line tenderness (-), valgus/varus stress test (-/+)
(Fig. 1), locking/crepitus (-/+), CRP value of
0.81. She felt the first crunch in the knee while she
wantedtoraisehergranddaughteronherbackwhen
sitting with full flexed knee.

Through the previous skin incision a medial
parapatellar arthrotomy was performed to remove
damaged insert. Intraoperative findings showed
that the lateral posterior flexion part of the tibial
polyethylene insert was fractured and displaced to
the rear part of the knee.

Additionally, authors observed destruction of
the posterior edge of the broken fragment and pos-
teromedial part of the upper surface of the tibial
insert known as “melting” (Fig. 2). After irriga-
tion of the knee joint and surrounding soft tissues
with aseptic solution the tibial insert was replaced.
Postoperatively the range of motion was observed
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from 0° to 130° of flexion. The patient was dis-
charged four days after surgery following medical
treatment and physiotherapy.

Fig. 1. Stress test with lateral femorotibial
subluxation

Fig. 2. Destruction of the tibial polyethylene insert
as «Melting»

Case 2

A 59 year old woman (body mass index = 26.7)
complained of the right knee pain during previous
two weeks. Eight years ago the patient was arthro-
scopically diagnosed with a Baker’s cyst, and subse-
quently underwent an open cystectomy in a private
hospital. Three years ago she underwent a comput-
er navigated TKA (using a floating platform mo-
bile bearing prosthesis with a 10 mm thick polyeth-
ylene bearing (e.motion® FP, B. Braun-Aesculap)
in our hospital due to OA in the right knee.

She felt a sudden onset, sharp pain in her right
knee while walking downstairs. No swelling or knee
motion limitation was reported at the time. The
range of motion during right knee examination was
observed from 0° to 130°; there was clicking sound
and pain during full flexion. Further tests showed
patellar tendon tenderness (+), valgus/varus stress
test (+/+), locking/crepitus (+/+), CRP value of
0,83. Radiographs showed reduction in the distance
between the femoral and tibial components (Figure
3). The patient associates pain with a daily routine
sitting position while working on a kale farm, pain
onset she noticed a month ago when trying to lift
heavy goods from a seated position with flexed knee.

Fig. 3. Radiographs before revision damaged
prosthesis

Revision TKA was performed using a stand-
ard mid-line incision and medial parapatellar ar-
throtomy. Intraoperative findings showed that the
lateral posterior flexion part of the tibial polyeth-
ylene insert was fractured and a broken fragment
was displaced towards the anterior part of the knee.
In addition, the anterior segment of the backside
of the tibial polyethylene insert was broken off and
freely moving within the joint. The displaced insert
changed its position during flexion and extension

(Fig. 4).
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Fig. 4. Multiple fractures of the tibial
polyethylene insert

After removing polyethylene remnants and per-
forming irrigation the tibial insert was replaced.
Postoperatively, range of motion was from 5° to
125° of flexion. After a routine postoperative ther-
apy the patient was relieved and discharged from
the hospital.

Discussion

Analysis of 391.913 primary TKAs showed that
36.307 (9.3%) revisions were performed due to
loosening, infection, periprosthetic fractures and
other reasons, among those revisions due to im-
plant failures rates 0.44% [20]. Other authors re-
ported revision rates related to implant failure in
range from 0,073 to 0.94% [7, 15, 18].

Several researchers reported excellent postop-
erative TKA outcomes using mobile bearing e.-
motion® floating platform with a cruciate retaining
design [5, 10, 13]. They believe that limitation of
the platform movement during the flexion, exten-
sion and rotation prevents dislocations and early
failure of the insert. However, our studies showed
some cases [17, 24] where theoretically an increase
in tibial insert failures should have been expected.
Therefore, authors consider it not sufficient to rely
only on kinematic limitations in clinical practice.

Several phenomena were described in literature
as reasons for dislocation of the tibial insert in mo-
bile bearing prosthesis: impingement of the insert
with osteophyte or soft tissues during activities,
incorrect positioning of prosthesis components,
discrepancy of extension and flexion balance or
ligaments weakness [8, 13, 22]. However, neither
clinical examinations nor intra-operative findings
revealed above as possible reasons for dislocation.

Only a similar mechanism of crepitus onset allows
us to suppose that such fractures must evolve due
to “twist-hyperflexion” in overweight patients.
H. Shimagaki et al affirmed that the hyperflex-
ion of TKA leads to a progression of a downward
strength on the posterior half of the tibia poly-
ethylene insert [21, 23] and the authors consider
that in such circumstances the increase in action
force and simultaneous movement of the rotation
axis may result in overloading of certain parts of
the insert. Finally, misbalancing of the action force
can lead to fracture of tibial insert with or without
dislocation. At the same time this angular friction
could be a reason for damage of the posterior side of
the insert before breakage, and after displacement
of a broken fragment the full incongruence of the
component surface and constant knee motion can
lead to a damage of the tibial polyethylene insert
known as «melting» (Fig. 2). Actually, the opin-
ions and conclusions of many authors create a cer-
tain paradox where a satisfactory range of motion
almost identical to physiological norm without
restriction is considered to be an excellent result
[10, 23], when namely good recovery of the knee
joint motion leads to serious complications.

Despite multiple research, improvements in
implants quality, surgical technique and clinical
outcomes [6, 14, 16], based on own practical expe-
rience and some case reports contributed by other
researchers [12, 19, 24] the authors consider that
bio-physiological and biomechanical aspects of
total knee arthroplasty and knee joint prosthesis
should be thoroughly studied and implemented
into the clinical practice. In the described cases,
multiple damage of the insert due to flexion insta-
bility and “twist-hyperflexion” in overweight pa-
tients is perceived as the reason for failures.
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MHO>XXECTBEHHbIE NMOBPEXAEHNA NOJIMSTUITEHOBOIO BKNTAAbLILLIA
OHOOMNMPOTE3A KOJIEHHOIO CYCTABA

(MOXET 1 OT/INYHbINA ®YHKUMOHAJTbHbBIV MOCNEOMNEPALIMOHHbI
PE3YJILTAT CTATb NMPUNYMHO NOBPEXAEHNA NOJINSTUJIEHOBOIO
BKJTAObILLA?)

KnuHnyeckue HabniogeHnsa n o63op nutepaTtypsbl

On-Kpo Conr!, Kamosnxymka durnazapos?, Caonat Acunosa®, Monr-Keion Ceon !

" Omadenenue opmoneduueckoi xupypeuu, Hayuonanonoui ynusepcumem Chonnam, zocnumans Hwasun, Ceyn, Kopest
2 Omdenenue opmoneduueckoii xupypezuu, Iocnumanv Shinchon Yonsei, Ceyn, Kopes

> Omdenenue mpasmamonozuu, opmoneduu u neupoxupypeuu, Tawkenmexas MeOuyuHckas axaoemus,

Tawxenm, Ysbexucman

Pedepar

Hecmotps Ha TO, 4TO B TIOCJIEAHNE TO/BI B IPOM3BOJICTBE AH/IOIPOTE30B IIPUMEHSIOTCS] YCOBEPIIEHCTBOBAHHbIE TeX-
HOJIOTMM 1 BbICOKOKAa4eCTBEHHbIE MaTE€PHUAJIbl, YUCJIO PEBU3MOHHBIX BMENIATEJbCTB 110 MPUYMHE HECOCTOATENbHOCTH
UMILTAHTATOB OCTAETCST TOCTATOYHO BBICOKUM (4,7%). B HaywHOIT uTEpaType OMMCHIBAIOTCS HECKOJIBKO MPUIUH BHIBU-
XOB U [OBPESKIEHUIT OJUITUIEHOBOIO BKJIA/IbIIIA KOHCTPYKIIUI SHIOIPOTE30B KOJIEHHOTO CyCTaBa ¢ MOOUIIBHOIA TLIAT-
(hopmoii, a IMEHHO: HeNPaBUJIbHOE TTO3UIINOHUPOBAHIE KOMIIOHEHTOB, IICOAIAHC CriubaTETbHOTO U -Pa3rudaTebHOro
IIPOMEKYTKOB HJIM HECOCTOSITEIBHOCTD CBSI304HOTO anmapaTa. OHaKo, B cBOeH KJINHUYECKOH MPAaKTHKe aBTOPHI He Ha-
6JIrO/1aJIM TTOATBEPKAEHNS OA0OHBIX TpUYKH. [0 MHEHUIO aBTOPOB, HEOOXOAUMO TIHIATEILHO UCCIENOBATh U YUUTHIBATH
B KJIMHWYECKON TpakTuke (usnosornyeckue u GHOMEXaHUYECKHE OCOOEHHOCTH KaK METOAMKU TOTaJbHOTO 3aMelie-
HHUS KOJICHHOTO CyCTaBa, TaK U CAMUX MMILIAHTATOB. B ommcbIiBaeMBIX CIydasx B KayecTBE IIPUUYMHBI HEYIOBJIECTBOPH-
TEJIbHBIX MCXO/IOB aBTOPBI OTMEYAJIN MHOKECTBEHHBIE TTOBPEKICHHS TTOJM3TUIEHOBOTO BKJIAJIbIIIA BCJIEICTBIE HeCTa-
OGUIIBHOCTHU TP CTUOAHUU KOJEHHOTO CyCcTaBa U/WJM TIyOOKOTO CrUGaHUsS B COYETAHUU CO CKPYYMBAIOIIMM YCHIUEM
y MAIUEHTOB ¢ U30BITOYHON MACCOoii Tea.

KimoueBbie ciioBa: ToTanrbHOE IHIONIPOTE3NPOBAHUE KOJIEHHOI'O CyCTaBa, dHAOIIPOTE3 C HOI[BH}I{HOﬁ H]IaTQJOpMOfI,
HOBPEKACHNE ITOJIMITUIIEHOBOTO BKRJIa/bIIIA.

Kondukr nuTepecos: He 3a:1BJIEH.

CBEJJEHUA Ob ABTOPAX:

Conz On-Kvo — mpoceccop, oT/eseHne opTomeandeckoil xupyprun, Hannonanapusiii yauepcuter Chonnam, rocnuranb
Hwasun, Cey, Kopes

Swmnasapos Kamonxyodica — otnenenue opromeandeckoit xupypruu, kauauka Shinchon Yonsei, Ceyu, Kopest

Acunosa Caodam — orjejieHUe TPaBMATOJIOIUHU, OPTOIEAUM U HeHpOXupypruu, TAIIKEeHTCKas MEAUIMHCKAs aKaJeMus,
TamkenT, Y3bekucran

Ceon Homnz-Kvion — otnenenue opromeandeckoil xupypriu, Hanmonanphbiii yausepcurer Chonnam, rocriurans Hwasun,
Ceyi, Kopes

I0u-Kbo Conr, Kamonxymxa dmnazapos, Caogat Acuiosa, Monr-Keon Ceon. MHOKECTBEHHbIE TTOBPEKIEHUS TTOJIUITH-
JIEHOBOTO BKJIaJIbIIIA SHIOIPOTE3a KOJEHHOro cycTaBa (MOKET JIM OTINYHBIN (PYHKIMOHAIBHBII TOCIEO0IEePAIlMOHHbII pe-
3yJIBTAT CTAaTh IPMYMHON MOBPEKAEHUS TTOJMITHIEHOBOIO BKIaAbna?). Kiunnueckne Habonennst u 0630p JUTepaTyphbl.
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