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ABSTRACT Objective: To perform unilateral patellar resurfacing and contralateral patellar retention in
bilateral total knee arthroplasty (TKA) randomly, and to compare the clinical effects of patellar retention
with patellar resurfacing in TKA. Methods: In the study, 14 bilateral knee osteoarthritis (OA) patients
were randomized in the bilateral TKA to receive unilateral patellar resurfacing and contralateral patellar
retention, including 28 knees, all were females, 53 to 78 years old, with average (66.9 £7.8) years,
and the BMI was (26.3 +1.8) kg/m’. All subjects were followed up from 3 to 12 months. The clinical
effects were evaluated based on measurements of American Knee Society score ( KSS), range of motion
(ROM) , anterior knee pain, patellar clunk, and patellar tilt angle (PTA). Results: All the wounds
healed primarily without significant complications, such as infection, aseptic loosening, patellar fracture
and so on. The preoperative KSS scores of patellar resurfacing group were 38.9 £22.2 and the scores
changed to be 92.4 +6.7 after operation, which were added by 53.5 £20.3. While in the patellar reten-
tion group, the KSS scores were 38.4 + 20.5 preoperatively, and after operation, which were added to
be 92.1 £4.2, and improved by 53.7 £21.4. The differences in the changed KSS scores between TKA
with and without patellar resurfacing were not statistically significant ( Independent ¢-test, P =0.98).
The ROM was changed from 95.4° +13.5° preoperatively to 120.4° +£8.9° postoperatively in the patel-
lar resurfacing group and from 92.9° +19. 1° preoperatively to 120.4 +8. 4° postoperatively in the patel-
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lar retention group. The ROM of the two group were increased by 25.0° £14.5° and 27.5° £19.4° re-
spectively. However, no remarkable differences were observed between the 2 groups in the knee ROM
(Independent i-test, P =0.70). At the end of the latest follow-up, 3 knees in the patellar resurfacing
group and 2 knees in the patellar retention group had knee anterior pain, the incidences of anterior knee
pain were 21.4% and 14.3% respectively. There was no obvious difference for the incidence of post-
operative anterior knee pain ( Chi-square test, P =0.62). The incidences of post-operative patellar clunk
in the 2 groups were all with 3 knees (21.4% ), which had no significant difference in the 2 groups
( Chi-square test, P =1.00). The post-operative PTA were 2.6° £2.6° in the patellar resurfacing group
and 3.6° £2.9° in the patellar retention group, respectively. There was also no statistical difference be-
tween the 2 groups ( Chi-square test, P =0.36). Conclusion: For knee OA patients with mild or moder-
ate patellar cartilage damage, performing patellar resurfacing or not didn’ t significantly affect anterior
knee pain, patellar clunk, functional outcomes or patellar tracking after TKA. So we suggest retain patel-

la in TKA for OA patients with mild or moderate patellar cartilage damage.
KEY WORDS Total knee arthroplasty; Patellar resurfacing; Patellar retention
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Table 1 Preoperative and postoperative KSS scores and
ROM of OA patients underwent TKA

Items Patellar resurfacing  Patellar retention P value
KSS score
Preoperative 38.9+22.2 38.4 +£20.5 0.95
Postoperative 92.4+6.7 92.1+4.2 0.89
P value <0.001 <0.001
ROM/ (°)
Preoperative 95.4 +13.5 92.9+19.1 0.69
Postoperative 120.4 +8.9 120.4 +8.4 1.00
P value <0.001 <0.001

OA, osteoarthritis; TKA, total knee arthroplasty ; KSS, American
1;:: ;(::t} score; ROM, range of motion. All analyses used Indepen-
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Figure 1 Measuring method of patellar tilt angle (PTA) , the angle

between the extension cord of the peak of medial and lateral femoral
condyle and the maximal diameter of patella transverse section
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A, differences in the changed KSS scores between TKA with and without patellar resurfacing were not statistically significant (P =0.98); B, no re-
markable differences were observed between the 2 groups in the knee ROM (P =0.67); R, patellar resurfacing group; NR, patellar retention group;
KSS, American Knee Society score; ROM,range of motion. All analyses used Independent ¢-test.
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Figure 2 Change in American Knee Society score and range of motion after than before total knee arthroplasty in 2 groups
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Measure of PTA on the patellar axial X-ray films, patellar resurfacing for right knee (A, PTA =1.1°,) and patellar retention for left knee (B, PTA =
2.6°); C, there was no statistical difference in PTA between patellar resurfacing group and retention group. TKA, total knee arthroplasty ; PTA, patel-
lar tilt angle; R; patellar resurfacing group; NR, patellar retention group. The analysis used independent ¢-test.
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Figure 3 Measure of postoperative PTA and comparison of PTA in patellar resurfacing group and retention group




FHEE,E DURSKE A P B S R 2 A N BENL B 5T

- 865 -

3 itig

OA RJH 5647 BB AT Mk 22, 2t Z R a1 [
FALR A BT S0 — R 12 v o o A B 56
AR ORAT R R RO BR, Ak e AR AR
OA [y MK B R LR 15% , Hid 40 ~60 % ABE N
10% ~17% ,60 % L) E ANFEZ M 50% 1 75 % VL
OBEHL 5245 2 00 2R U 7 ik 80% 0. SR, H I
OA FYPRSFIATT i T REA R0 % 61T B 1R A8 1Y
AR B PR R AR 22 R B R T
TIOMBRFFARIAIT o FEREETT OA BRI F ATy
b TKA ARl — Tl B A 0028 A 6 6 19 P50 L 1E
ESCATITIE WK ST IR FAREA , H AT E Ak
HEERAT OA LRI ARAT PRz — . A
IR 4 RWIESE T Bk 58, X FF R 15 iR E
5 KSS $F43F1 ROM 7K1 1 P 45 SR 3_ B, o it 2
o TR B, B TKA RS KSS 3143 il ROM
IR AR 3% BB L 3R TKA 7 —Fh g
K OA LRI INEHATT I e A T2 A3 o

HJ2, & F TKA AR A S5 1) —LeRb 3575y
I, H A EAR 240 1, B A& 75 5 AR B 5 58 X
A AR R LR A AR S T RE I 2R
(i ot FFT 25k S5 Ao DA % A v s 75 IR O e T
AR, X TKA AR 45 5 B E A7 i B 4, H At
ARG X — & R IR AE T, A — St
FEE VNN AR T8 B4, B AR5 ERTR 1Y
S BRI RETE 5, R BB AT RE S WA R R
RIS A5 AN PR T AR AT B el i . AR Z
FEE IR AT BT EE  Bs , B B
L% TKA ARJ5 BRI W HREMR E 5 T
A T BB W TR A TR A RZ R, IR TG B I 22
B HAWESE A I, TKA AR A
TR TR B, AT RE SR A BT e A
B B AR IR S A S R g IR S
HRAEH R A

AR SCER X B S 15 X TKA AR5 s RCR:
IS, AT T SR A 2 WA T REPEREATL G BB
FEo HIRAHIRFE N RAF IS PR BMI K B H
BEIHE A5 HRE RS E R R A R AR,
PARRT RERERIF S B0 2 00 Ll 5, FRATT3E 4% T WU
AR FR R (WNAR AT KSS ¥4 . ROM 7K A i
B RESR R RE S ) AL, 75 Z4T XU TKA ) OA i3,
IEAEAR HUE S P M # Outerbridge 43 943 7E 3 2
FUATR 10T B AL — 00 R DG 4 1 A, %o ) e
KRB E . HEIIARE3 ~6 MHEEEHA

J& KSS 34 \ROM S PTA 16 0L O 8 W R e
PR G Bt 7 B 152 A2 7E 3 ~ 12 S H Z 18], Rl 15 45 5
N TEBR BT A R O B AT R AT AR J5
(1) KSS 143 2 ROM 7KV AN A7 78 1 35 25 7 B T4
T, PG [ AR J5 8 AR A KSS #7743 & ROM 7K
T R A 25 TG B L, SR A R R
ST e rp BE IR, TKA A o e #2856 Hoft 47
B4, HAR G G R RO I AR T AT 85 P 1Y
ST o AER  FRATTER U, A SR AR rp ke B AR 2 e
B R BIA ™, Outerbridge 7323k 3| 4 4%, J5U]
R R A TR B, AP TR S B O T
{18 [0 AT 75 PR AR TR B 4 1 vl R

HRTIA N, AR5 AT B SR v] RE e A
ST TR 1 52, 3 R N TR
S I S | Y B B R R AL 2R ) R
SEST TR AR R TKA RS i E Y
FHRAEZ—, HRTA R LU F 85 0 i) 58 23
ORI ) P43 o R EE 82, TRA AR rh A T 1 1 48 ]
OB D (5 g AR O PEE A T T, MR AT
R T A T S A L R A R
SR, AT FE 25 5 F R iE e — 26 25 51,
AWML T K B, TKA R ie Sk B84, S5
B B AR L, AR I R R e Y & A R IR
B 200 o S5 FRRATTAE TKA A v B0 oK B e
HHAT T AR R REVKE T B I I H T S AL
5, AT BRI T i B 2 6 T TR o R
Wi ) e A B T g R [, RATIR R R,
TCIE S HH SR TP 0 e B L) ) S O 1Y , 5 TG
IRBESET M H, T AR AT KSS $E4r 5 ROM /KAy
HUGERRE, LAOAR G PTA K38 22 R RG24 5
SC, PRFRATIA  ASHERR BB 000 5 2 A ) oA
PR 28 T B AR 5 T TR B i ) S R, 7 22
AT A B X A R ZE -1 T4

HETIAH , TKA A o ifE 47 851 B 3 XF OA Jir 8
BRI AN B AT B OGS B I I 55 i) R 1Y) fi
PN S DR B BE Y o A 2 R R R
T B AR 18 7805 0 2 256 67 1) A PR 5, T R 3] i
R K I B TR BRI DG 1Y 1 SR
BRI F g AN A BILAR, g 388 o 25 JE R 5 350 )
T TR MBS SR EOIR T . ASSC AR T TKA R
B BB H ARG PTA KO, R R4 R &
BEPILLE] PTA (17K V25 55 0G0 22 8 3, % X —
S5 TR B AT T g e 3 Ak R S
HIEM o HJE 75 TKA AR v i B G 19 T 4% v BE
IR 3B R A B O T TIE T, SRR



S| SN T S O A
- 866 - JOURNAL OF PEKING UNIVERSITY (HEALTH SCIENCES)  Vol.49 No.5 Oct. 2017

TR L A 1 DR B 19 L L , 3 v 7
Ve 12 3 5 M 2 T ARG , T 155 5 %
RN OA FFELHY I T 15 LB A 1
PR, I 1 5 U IS o - 25
IR B , 3 FLHIR R BRI R 22 F7E TRA A
R LTI T

g E R, A SCEERA (1) TKA 3677 M I
SH OA BOTFRLHIYD , BFAT A8 ARSI B 3, TR 1%
BES 7, TR KSS 4RI ROM fyik
SR T RAFAOIG BRACR ; (2) 4 F 454 26 19 T
FETER P OBEER (BB 6 TR 19 Outerbridge 4320
163 BT, AR B B S K TRA AR5 I
S I PR B T 5500, PR % R e
5, TKA AR 14 75 5 M0 8 4 6 B ELAR o
S A SO A T, B 43 210 4
H,

B SRA SO B L 5 7 X TRA AR I PR
SRR BRI 7E UK TRA % 22 A DU s 56 15 22 ]
BEBLIETT , SR IR T BRI L4 )
S5 X IFTE G LB B (L AE— SR 2 A«
(1) B TSI S A 30 2 BB I 64 5 A A A
S 1 H %, TR S A BRI RO REA LR, 4
SR 14 AN 5 (2) 4 BF 5 4 DR B £ P
BH sl TR 2 4 5, R AEAT— 10U TKA T
R BB T AR 14T A, B %A S
TN 3 14 S 80 BB R R 5 (3) Bl e e L
W3~ 12 A4 H A% TRA ARG I AT, WK T F
A AT PR 37 59 i 4 o R 0, TR A
{UBEA SR H % KSS i745 ROM PTA 5[ % 47 T
SR LB, B 2R AR LS B AR ok
(4) BF WAL X 2 F b PTA B9 I B %2
Ko B A8 5 o 5 B 4 A7 — S
PR T, 3 TR TR % 1A T 5 2 [0 BT ST X
G, SR 5 BRI, B A B B X 2 1 i
S VAL, £ %5 % 1 R IR H R R I
5 CT S 4 0 VA 08 565 010 B B LR 5,
TKA AR B B0 5 75 10 A BIRE PR S 0 2 o ]
T R e e

S ik

[ 1] Rampersaud YR, Wai EK, Fisher CG, et al. Postoperative im-
provement in health-related quality of life; a national comparison
of surgical treatment for focal ( one- to two-level ) lumbar spinal
stenosis compared with total joint arthroplasty for osteoarthritis

[J]. Spine J, 2011, 11(11): 1033 - 1041.

[ 2] Calvisi V, Camillieri G, Lupparelli S. Resurfacing versus non-
resurfacing the patella in total knee arthroplasty: a critical apprai-
sal of the available evidence [ J]. Arch Orthop Trauma Surg,
2009, 129(9) : 1261 - 1270.

[ 3] Russell RD,Huo MH, Jones RE. Avoiding patellar complications
in total knee replacement [ J]. Bone Joint J, 2014, 96-B (11
Supple A) : 84 —86.

[ 4] Insall JN, Dorr LD, Scott RD, et al. Rationale of the knee society
clinical rating system [ J]. Clin Orthop Relat Res, 1989, 248
(248): 13 - 14.

[ 5] Altman R, Asch E, Bloch D, et al. Development of criteria for
the classification and reporting of osteoarthritis. Classification of
osteoarthritis of the knee. Diagnostic and Therapeutic Criteria
Committee of the American Rheumatism Association [ J]. Arthritis
Rheum, 1986, 29(8) : 1039 - 1049.

[ 6 ] Outerbridge RE. The etiology of chondromalacia patellae [ J]. J
Bone Joint Surg Br, 1961, 43-B. 752 -757.

[ 7] Grelsamer RP, Bazos AN, Proctor CS. Radiographic analysis of
patellar tilt [ J]. J Bone Joint Surg Br, 1993, 75(5) : 822 - 824.

[ 8 ] Goldring MB. Articular cartilage degradation in osteoarthritis [ J].
Hss Journal, 2012, 8(1): 7 -9.

[ 9] Arden N,Nevitt MC. Osteoarthritis; epidemiology[ J]. Best Pract
Res Clin Rheumatol, 2006, 20(1): 3 -25.

[10] Nikolaou VS, Chytas D, Babis GC. Common controversies in total
knee replacement surgery; current evidence [ J]. World J Orthop,
2014, 5(4) : 460 —468.

[11] Burnett RS, Boone JL, McCarthy KP,et al. A prospective ran-
domized clinical trial of patellar resurfacing and nonresurfacing in
bilateral TKA [J]. Clin Orthop Relat Res, 2007, 464 . 65 —72.

[12] Pavlou G, Meyer C, Leonidou A, et al. Patellar resurfacing in to-
tal knee arthroplasty: does design matter? A meta-analysis of
7 075 cases [J]. J Bone Joint Surg Am, 2011, 93(14) ; 1301 -
1309.

[13] Breeman S, Campbell M, Dakin H, et al. Patellar resurfacing in
total knee replacement ; five-year clinical and economic results of a
large randomized controlled trial [ J]. J Bone Joint Surg Am,
2011, 93(16) : 1473 - 1481.

[14] Biedert RM, Sanchis-Alfonso V. Sources of anterior knee pain.
Clin Sports Med, 2002, 21(3) : 335 -347.

[15] Lehner B, Koeck FX, Capellino S, et al. Preponderance of senso-
ry versus sympathetic nerve fibers and increased cellularity in the
infrapatellar fat pad in anterior knee pain patients after primary ar-
throplasty [ J]. J Orthop Res, 2008, 26(3) ; 342 - 350.

[16] Hozack WJ, Rothman RH, Booth RE Jr., et al. The patellar
clunk syndrome. A complication of posterior stabilized total knee
arthroplasty [ J]. Clin Orthop Relat Res, 1989, 26(241) ; 203 —
208.

[17] Beight JL, Yao B, Hozack WJ, et al. The patellar “clunk” syn-
drome after posterior stabilized total knee arthroplasty [ J]. Clin
Orthop Relat Res, 1994, 299(299) . 139 - 142.

[18] Ip D, Ko PS, Lee OB, et al. Natural history and pathogenesis of
the patella clunk syndrome [J]. Arch Orthop Trauma Surg,
2004, 124(9) : 597 —602.

[19] Camp CL, Bryan AJ, Walker JA, et al. Surgical technique for
symmetric patellar resurfacing during total knee arthroplasty. J
Knee Surg, 2013, 26(4) ; 281 —284.

(2015-11-16 Y k)
(AR SO XRGHE)



