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How to mg«ﬁ%ge the third space
A in TKA?

%060 Q‘OQ\
{\é\@@ QQ{b{\\%
Py o
& David Barrett
9\\0@000 ,Q"QQKO
® 0606
Or’g@?;poedic Knee Surgeon Professor
King Edward VlIth Hospital Or’rhopoedm B|oEng|neer|ng
Marylebone School gﬁﬁngmeermg Science
London Un|ve<roS|’ry of Southampton

UK UKQ«@

('1/
S



.s\Q\'

What is the ”th° d space”:

First and second spocg& hls’roncolly important flexion and ex’renmon
spaces (the Third Spgce) &

&
We acceptwe wg#ebalonc:e these as part of knee surgery &
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Third spacedf§ po’rello femoral joint AND extensor hood Op@oroTus AND
soft TISSUQS ‘of quads AND medial AND lateral re’rmaculgm
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H|gh°1y innervated soft tissue, highly variable movaﬁnen’r highly
demanding for the surgeon!
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v'20% patients d1ssath°f1ed with TKR
v'45% Anterior Knee pain (AKP)

Third spﬁce =
Patelld and
exjgénsor hood
KNOT]ust if the
» patella is

S resurfaced or
native
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And how ﬂo we know that?

AKP is the same, No’r@?e Resurfaced &
s &
@e {b{\.\%Q
Secondary pCILéﬂCI resurfacing does not address AKP 00<\°Q
&\ch ooo“@O
Its obou’r&bﬁe whole highly innervated extensor hood, |’rg&1‘rocl<|ng and
’renmomo’bnd balance G@f
r&‘”(@ §
It's a function of tibio-femoral stability R
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What do we lﬁhow
about patello-

femoral kinematics? 3\

N I\P%T much




Dynam@ic FEA Model
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Allowed rapid predz,e‘?zon
of different desi (grf ‘ideas
on motion of e knee.
Allows apyfeczatzon of 3

Dzmengepbnal dynamic
movﬁnents
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High Derfiand Knee

RESULTANT
FORCE




Predictive mode
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8, 811
(Avg: 75%0)
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Patello-femora} mechanlcs -

the changmg character

Key angle 0-30 degregﬁ“
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Movement vquqkfﬁe on surface
of flat area of ¥ochlea
(uncons’rrolrgéd)
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Rehncgg‘blor filores guide until 30
deggBes

Patella commits to groove,
becomes anatomically stable.
(constrained) Retinacular fibres
loose
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Patella‘Tracking:
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10mm replaced by 6mm = -4@@1%
Would you accept 4mm@msmatch
in flexion/extension g&p
balancing? @of’
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Muscle Force
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EMORAL PREP
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FINE'TUNING of

FEMORAL POSITION







Balance the third sp&ée/posmon and size the femur c
Relevant in h|ghe(®T1<R function o8
Neglected up, M‘”now S
Unders’rcndﬁ]e flexibility and effect of femoral posmonmg@
Balance, ;E«Fexmn/ex’renmon gap AND the third gap &
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The m@or’ronce of Pat/fem and Mid flexion ms’robll’ry
r&i”(@ <§‘
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What else are we doin
c°°
« Balancing the third sg@?&ce V
eé
* Femoral orient@ﬁon
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Variablg“axial alignment
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Functional Alignment

-
3 IR 1o TEA "
0" to PCA M

Alm: prioritizes soft tissue balance, equalizing
g-r heights while minimizing changes to JLO
Alignment: restricted boundaries applied
with final position adjusted according to
pre-resection soft-tissue laxities

Restricted boundaries:

HKA -6" 1o 3 MPTA & LDFA 84° to 93°
Assistance: robotic-assisted with pre-resection
implant positioning
Soft-tissues: soft-tissue release unlikely
Other: likely 10 achieve gap balance while
maintaining JLO

Unrestricted Kinematic Alignment

| 3*MiosTEA A
0" to PCA &

Aim: prioritizes native |LO for restoration of
constitutional soft-tissue laxities

Alignment: individualized; resections parallel
to native LDFA, MPTA, and PCA

Assistance: calliper-based, with manual
cutting guides

Soft-tissues: soft-tissue release unlikely;
coronal and sagittal gap imbalance possible
Other: risk of extreme alignments, particularly
with low-precision instrumentation

Different alignment strategies in TKA based on a
constitutional varus knee phenotype example

The Language of Knee Alignment

UPDATED DEFINITIONS AND CONSIDERATIONS FOR REPORTING OUTCOMES
IN TOTAL KNEE ARTHROPLASTY

MacDessi §), Oussedik §, Abdel MP et al. Bone Joint J. 2023;105-B(2):101

Mechanical Alignment

CPAK Type | knee i
aHKA = -8° (MPTA - LDFA) |
JLO = 170° (MPTA + LDFA)

0" to sTEA
I"ERtoPCA

Aim: prioritizes symmelrical compartmental
loading for presthetic langevity
Alignment: fixed; neutral JLO and HKA angles
Assistance: commonly, manual cutting guides
Soft-tissues: severe MCL tightness requiring
major soft tissue release; lateral condylar

lift-off likely

Other: raised medial joint line; lateral femoral
column lengthened; limb lengthened; higher
chance of requiring increased constraint

Adjusted Mechanical Alignment

Il H 1° M to sTEA
ZERw PCA

| | MA fermur

\ :“II\HKA -12°

MA tibia |

Rl Aim: implant plnl(u)rg?ruln neutral start
I 1V point towards cons{ithiénal alignment
4 ‘] alized; most conservative

aries:

HKA-3%10 3, TA & LDFA 83" to 93'
Assistanc, Qmpul(-r- or robotic-assisted
Soft-t a MCL soft-tissue release likely, as
aHK | significantly outside -3* window
ot LO not restored; high likelihood of
SBt-lusue release

CPAK Type | dete

Central image shows exireme varus outlier to highlight differences between techniques. mr‘gl,@q(nun have not yet been attenuated in this example.

Most cases have smaller absolute differences.
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Why is that su ddenly important?

* Recenft interest in dn‘feren’r alignment last few years &

The Chitranjan R@ﬁawat award: is neutral mechanical alignment normal for all patients? Th&&)ncebt of

6@@ constltuﬁonal varus.

?\\{\Q Bellemans J, Colyn W, Vandenneu@ﬁer H, Victor J.
0&"%’ *  Clin Orthop Relat&ﬁes 2012 Jan;470(1

 Because |tofo|<es so long to develop a TKR, all TKRs ’rodcy@re designed

for O degrees mechanical axis +/- 3 degrees &
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http://www.ncbi.nlm.nih.gov/pubmed/21656315
http://www.ncbi.nlm.nih.gov/pubmed/21656315
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Limb malal'énment & TKA

Ssurvival
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Lewallen DG«

JBJS 66A, 1984, Q

o*

Post arthroplasty aﬁgnment
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Neutral Q°‘°+/- 4°
Valgefs knees > 5°

Varus knees = 5°
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What affect des altered femoral

alignment haVe on the thlrd space?

(19

c°°
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Q angle 3 degcfees

Every smgk: TKR on the
market J;.fas been designed
for O @Fegrees mechanical
ahcgnment

Sf”lbla at max 6 degrees varus
(restrlcted kinematic)
Resulting Q angle is -3
degrees

Desired Q angle +3 degrees
6 degrees of patella
maltracking.......
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Ahgnment philosophy mfluegﬁes trochlea recreation in total knee arthroplasty: a comparatlve §tudy

using image-based robotic ge?chnology &
O
Jobe Shatrov1,2 - Benoit £ ﬁoulml Celcile Bataillerl - Elvire Servienl - Bill Walter3,4 - Seba{st en
Lustigl \\«\Q’ R
Received: 19 Augusf” 2022 &
International @Q%opaedlcs https://doi.org/10.1007/s00264-022-05570-3 S
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Higﬁer proportion of patella complications in those IgsA knees revised
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Will TKRs perfor;ﬁ&outside their design
envelope7

« Remember, every c:ve‘mc:ble TKR designed for O degrees -/+ 3 degr@es
* NO new knees relaésed that are designed for KA or restricted KAQ



Probab‘lhstlc Analysis

« What if we do this¢

« How does it effect the functi@:"io;w and
movement of the |m|olor1£8

« What are the probcbﬂ&ﬁes that it will
performe 9@@




0 degrees Poly pressure




pivot knee

0 degrees --6 degrees Poly pressure
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Each impla{}t‘“%;fill react differently
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 Check with yczwgcompony before you fry the sexy new Aligrggﬁen’r!
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The third spog;é’ s functionally important 5
We can bcadsdnce/con’rrol the third space

TKR desqggjn has changed to replicate trochlea funchgm (roTher than
co%dmre the patella” 90&

Nesh alignment techniques will also affect the ’rh&‘d space
Not all TKRs will perform well with new ohgnm@‘ﬁ’r approaches



