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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
The restoration of the joint line is important for a good 

functional outcome after a Total Knee Arthroplasty(TKA). 
Knee joint biomechanics need to be restored as near normal 
as possible. Joint line elevation leads to anterior knee pain, 
decrease in range of motion, patella baja ,mid-flexion instability 
and impingement of patellar tendon. Joint line depression on 
the other hand leads to patella alta, risk of patellar subluxation 
and mid-flexion instability of the knee. Various studies have 
demonstrated various range of acceptable joint line variation but 
there is no clear acceptable range of joint line variation. More 
studies are required for establishing the acceptable range of 
joint line variation and standard practices should be established 
for arthroplasty surgeons for preventing variation of joint line.

Key words. Knee arthroplasty, joint line restoration, 
orthopaedics.

Abbreviations. TKA: Total Knee Arthroplasty; CR: Cruciate 
Retaining Knee Arthroplasty Implant; PS: Posterior Stabilized 
Knee Arthroplasty Implant.
Introduction.

Total Knee Arthroplasty (TKA) is a very effective treatment 
for advanced arthritis of the knee joint [1]. In recent years 
there has been increase in number of knee arthroplasty done all 
across the world. The restoration of kinematics of the knee is 
very important for giving patients a satisfactory post-operative 
outcome. The results of TKA depend on correct knee alignment 
and proper ligamentous balance [2]. A change in the joint line 
after total knee arthroplasty affects the knee function adversely 
[3,4]. In this article we are going to discuss the importance of 
joint line restoration and how it affects the function of the knee.
Biomechanics of the knee joint.

Knee joint is a combination of hinge and pivot joint. During 
the movements of flexion and extension of the knee, there is 
a continual change of axis of movement of the knee with 
each of the movements of rolling, gliding, and rotation. It is 
worth mentioning that each of these axes is either parallel or 
perpendicular to the joint line. So, restoration of joint line is 
very important to restore the kinematics of the knee joint [4,5]. 
One of the factors determining the post-operative functional 
outcome after a total knee arthroplasty is restoration of joint 
line.
Adverse effects of joint line variation.
Effects of joint line elevation:

1. Anterior knee pain of patellofemoral origin: An elevation 
of the joint line leads to increased patella-femoral contact forces 
[4]. In their study, König et al. found that the joint line elevation 
affected the patella-femoral joint more than the tibio-femoral 
joint [6].

2. Decrease range of motion (ROM) of the knee joint: The 
elevation in joint line leads to mal tracking of the patella and 
decreased range of motion [4].

3. Patella baja: An elevation of the joint line leads to patella 
being at an inferior position with respect to the new joint line 
which leads to increased patella-femoral contact forces leading 
to anterior knee pain and decreased range of motion of the knee 
[4].

4. Mid flexion instability of the knee: An elevation in joint 
line leads to mid-flexion instability. The knee is stable in 
extension but unstable in flexion due to relaxation of posterior 
capsule and collaterals. This issue can be avoided by minimizing 
posterior release, minimal distal femoral cut and restoring joint 
line near normal [4,7].

5. Impingement of patella tendon: An elevation of the 
joint line causes impingement of the patellar tendon with the 
polyethylene insert leading to fatal consequences like rupture of 
the patellar tendon [4].

6. Accelerated wear of polyethylene insert: An elevation 
in joint line leads to accelerated wear of polyethylene insert 
leading to earlier need for revision [4].
Effects of joint line depression:

1. Patella Alta: A depression of the joint line leads to a 
position of patella at a higher level with respect to the joint line 
leading to abnormal patella-femoral kinematics [8].

2. Risk of patella subluxation: The abnormal patella-femoral 
kinematics and abnormal patellar tracking due to patella alta 
leads to increased risk of patellar subluxation/dislocation [8].

3. Mid-flexion instability: A change in joint line causes 
instability of the knee in mid-flexion instability where the 
knee is stable in extension but unstable in mid-flexion. So, a 
depression of joint line also leads to mid-flexion instability [8].
Measurement of joint line variation.

Adductor tubercle to joint line method as described by 
Hofmann [8] in measuring joint line variation (Figure 1). This 
method of measurement of joint line variation was used in 
studies by Vera et al. [10], and Ji et al. [11] as well.
Studies on the range of joint line variation.

Vera et al. evaluated joint line changes in 32 Primary TKA 
and found 18 out of 32 patients were in +/- 4mm, range [10]. 
Babazadeh et al. and Yang et al. used 2 mm and 3 mm as cut-off 
range and found no significant difference between the groups 
of patients who had joint line variation within and outside the 
accepted range [3,13]. Hofmann et al. studied joint line changes 
in 89 Revision TKA using the Adductor tubercle to joint line 
method. They used +/-4mm as cut off method [8].

Ji et al. found no statistically significant difference in joint line 
changes between CR and PS knees in 55 primary TKA patients 
using adductor tubercle to joint line method [11]. Snider et 
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al. study used fibular head as landmark to measure joint line 
reported no statistically significant differences in the joint Line 
changes between PS and CR designs within the same implant 
system [14]. Selvarajah and Hooper published that using CR 
knees could result in a conservative tibial osteotomy, with 
subsequent joint line elevation, in an attempt to protect the 
ligament [15]. Schnurr et al. concluded that PCL release or 
removal as in PS knee system leads to an increase in the size of 
the flexion gap, which explains the joint line elevation in order 
to equalize flexion extension gap after PCL release or removal 
[16]. Yang et al. found studied joint line variation in 50 knees 
operated by Navigation assisted TKA and found that joint line 
variation of range -1mm to +5 mm was not associated with any 
adverse outcome [13].
Methods to reduce Joint line variation:

Joint line variation can be minimized by adopting the following 
methods:

Pre-operatively, radiographs of the contra-lateral knee helps 
the surgeon to determine the exact joint line distance [9,17].

Intra-operatively, the following steps should be taken to reduce 
joint line variation [9]:

1. In case of distal femoral bone loss, the distal femoral bone 
cut should be reduced.

2. In case of a tight extension gap, it is advised to remove all 
posterior osteophytes before taking the recut of the distal femur 
as posterior osteophytes tend to tighten up the posterior capsule 
and reduce the extension gap.

3. Computer assisted TKA.
4. Patient-specific instrument guided TKA.
5. In revision TKA under-sizing the femoral component 

should be avoided, and distal and posterior bone loss should be 
substituted with augments.

Discussion.
Although there is no specific range of acceptable joint line 

variation, surgeons should try to restore the joint line as much as 
possible to the native knee joint line. This will avoid the adverse 
outcomes associated with joint line variation and will give a 
good functional outcome after total knee arthroplasty. There are 
various techniques as described before to prevent variation of 
joint line and those techniques need to be adopted by arthroplasty 
surgeons in preventing joint line variation. There is no clear 
acceptable range of joint line variation. Different studies have 
given different ranges of joint line variation. More studies are 
required to establish the acceptable joint line variation.
Conclusion.

The primary aim of knee joint arthroplasty is to restore the 
kinematics of the knee to near normal, which can be only be done 
if there is minimal variation of joint line after the arthroplasty. 
Joint line variation leads to adverse outcomes after total knee 
arthroplasty though the acceptable range of variation is still not 
yet established. More studies are required for establishing the 
acceptable range of joint line variation and standard practices 
should be established for arthroplasty surgeons for preventing 
variation of joint line.
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