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Abstract Objective: To investigate the morphology and pathological changes of the knee joint after total patellar resection
in rabbits. Methods: 20 New Zealand white rabbits were randomly divided into blank group,control group and observation
group,and the observation group underwent total patellar resection of the knee joint. One year later, the animals were
euthanized and the patellar ligament,femoral trochlear,femoral and tibial articular cartilage,and meniscus were harvested,
and morphological and histological changes were observed. The hematoxylin eosin staining of meniscus slices was used to
quantitatively analyze the aging cell area of deep stained meniscus cartilage pits using Image] image processing analysis
software. Results: There was no statistically significant difference (P >>0. 05) in the depth and angle of the femoral
trochlear groove, Mankin score,and the area of aged cells with deep staining of meniscus cartilage pits between the blank
group and the control group. There was no new bone formation in the patellar ligament where the original patella was loca-
ted in the observation group. The pathological manifestations of femoral trochlear chondrocytes showed significant degen-
eration compared to the blank group and control group. The angle of the femoral trochlear groove, Mankin score,and the
area of deeply stained aging cells in the meniscus cartilage fossa were significantly larger than those in the blank group and
the control group.and the difference was statistically significant (P<C0. 05). Conclusion: After total patellar resection, there

is no cartilage regeneration in the patellar ligament, the trochlear

groove of the femur becomes shallower,and the degeneration of
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cartilage and meniscus accelerates, which has a profound impact
on the possible knee replacement surgery in the later stage.
Therefore, total patellar resection should be carefully selected.
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tion; femoral trochlear;knee joint; meniscus

BEEITFRIBIT FE M2 a2k
ARALAE TCBE K P nT UOR B8 L N [ 8 W B 2R 300551
A FZEN Y AZAR RS REOR S ML T
R 49965 TR WF5E N K B B U Bk 2 S O T
A WA BT N R TR R S D B A B
A B A T B R R OCT  TRE B s
AT GE XS BG4 R RAT B A 2V BR AR AR5 W g%
JRESCAT e B, R B 2 VIR AR B B 2% )
E (a1
1 #RFAE
1.1 LY

T8 IRCAt B A AF PR BT P 22 K R 20 H (12 M H
1) (B E & F LR AW A BRI AT IES S SCXK
£ 20230008) i W EME SR 1, T A LK sh YIRS B
4 R FIBEPLEC T 3R B Se e s W B AL o> 2 21, 2
10 HLaraemmae, Hd 10 JRAER 2 A AT AT ik
B 5350 10 HAR I 22 A TR BE HIL 43 ol WL ¢ 41 R X B 20
(% 5 HO M ARIE R WITHR T 2 UIERR X AR
BT A b B 5 ) 90 1) 37 9 R s 2 R B2 AL S W s L S
B T A vl S 3 HEAT 0 B A bl A A B R B B
9o BB 58 B
1.2 SEEiaH]

H 3K L B IEPL R VR & R R A A Bh
@RI A B2 s TEC2500 MEEHEA I F M T
SRR I A R 2 A, 525 28 1012210445 95 R 5 W
wl H LR R AR A, RS
20230400266 ; oK LBE .95 % LB S . WKl H
HEME AL TARAE 5258 20230207911 EDTA
RSy A FE4E R AR EARAA. 85N
20234153399,

1.3 Ik

1.3.1 REEF2VIRERG & WRARKES. 1T
A BRI BRIE 24 o 20 20 S 4030 (5 mg/ke) 17 H- S i
JOKE S S R B ) i S AN MO 4R 8 00 B [ E T TR &
b wAREA 8 g ¥ T 100 mL KN L BEHL 826 B AN /K
TR 2 S e IR G R R L R R BIUR D R X
TGP b, BROC T RS JE h, WE T OCTT R I H R IR
VITT B ik VBT 2H 2, S o8 i i N I S AT, o8 1)
W B, O TR AR BRER K PR AR X, B 5 B K, T TR R
%, RJE BT Tl oo°fr 4 B 2 3 L ARHT
30 minFIA G & RN 5 5 R 40 T3 5L LU U]
UL 1 ok /d. 38 5 d,3 B G R Br A B R IR A4
SR ST 6 8h 60 min, 4t 2 A .

Chinese ] Trad Med Traum &. Orthop.Jan. 2025, Vol. 33, No. 1

1.3.2 FRASRE ARG 1FELIEHY, 530V 25 A
41 (R U BEAL YT BRI % B2 (R BRI
Z2H (g HTIBOBUR) e J 5 17 4 , YT U o 0
Fe BB R B DG TR R AR
1.4 Kidsbr

1) 5% T 5 B T A6 ) B B0 5 T S A8 Ak, 2 5 B
A2 TE 185 9 B A R A R A AR AL

2) 10 2 P i 7 9 R R R R A A s o B
A JRE B T R A i AR Ak

3) WL R 51 R A L L B O B L R JC
Ak IR W SRR I A B R A 2SS e AR G A
OH AN AR b L 5T B0 A0 B 2R 4T 9 B Mankin 3 4
CPP- 43 v 0 B 2R IR A il ™ D

DIEEE ARG A T B 25 iR
K- e (o, 3l o Image] [EI5 AL 38 23 #7844 5 5 4%
B2 A B B 6 TR % 1 2 b 200 i i A
1.5 Gtk

K HI SPSS 17. 0 GEit #5417 ¥, i it &
BB 2 £s B FRR, #47T ¢ 150, P<<0.05 25 H
Gt L.
2 #R
2.1 JERE TR B DA T AS RO A A A

1) PR AR D0 O 4% 4 i 5 B T A 1 2 B0 ol TE 0T A6 5 TR
B DA IR 2 AR L i 0 A B R B R BE H B, L
1,

2) 955 FHLAS: 25 7S 5 0 D i B A Ak TR A R 2
i BB AR 22 R R IR 2 A AL 2, LA 2,

4

1 HIRFTABREMELBENBREFSHLA( HETR)

N
B2 RELETHESWELBENBRREFHR(FLAE
2.2 JBEE W AT AR R B A A
75 FLA SO IR BB i 42 AME IR R DG s W
UL R WY 427 i - W AR TR B S B (E N



T P RS AR 2025 4F 1 4 33 545 1 Y 3

(0. 740.3)mm, 5XF B4 (1. 4+0. 2)mm M2 HH TR W AU AR Rl 132, 0042, 1°, WA B 1B 45

(1.540. 2)mm . 22 7 A 53t 2 L (P<<0.05); FARE R 145, 0°2. 57, MR AL W 42 7 1 B2 K % BE 41 %

X HRAH Je 25 LA % L 22 SR e G it 2% 3 L (P>>0. 05) 2L T G E R X (P<<0. 05) , % FRZ Ko 2 (4
2 AR A 131,072, 3%, X IR T2 R B 25 S e ge it 27 3 L(P>>0. 05) , WA 3,

a b
1.5 mm 1.4 mm 0.7 mm

() ZAAREBTERGHE (b) X RARBRFIEHRE

@ PR A (© AR EE T MR e
B3 =AE . MBRARNEARBREBEIREFNAELL

25 FALL SR A B B T 2 9 R A L B R A S Jib B S & oA AR, UL 5

R2 BATIE RS2 S AL 2 Bl AR RS B S A Y, (R ;

)2 IR A B AT )2 0 DR 58 32 AR

NS 21 ) 3 B0 Ay 2 J2 3 A M A0 et & 45 J2 3R AR R DN

TEBA— HEFIRAEE T HACA KN 22500, UL 4,

2.3 RO HCE A MR LER K g B 2 A DT 43

o

TR IR 025 25 19 4 %) T 2 1) T 0 o N i g i (a) 25 T4 F 00 R4 R B VR A BRI 7 30)(23 FIL S % R4 AR
UE P R M T R TG T L R LB e 1, B EREEXT AR F); (b) SRR R FREIE(x 30)
S LS B3 RE 2 2% 5 I s L 4 B R SR 6 B4 =RE ARARIRERRAREDABARZ

T 22 3 b (I ARG 2T Y2 £

2 THDHLBE AN 3G RIS, D61 2 A ] L 00 B SR

@b) EAMA. MHRARBHRERN, BEWE, QEENH; © WEARTRERN, BHfLiim e Rm., ki
B (d)e) ZHA. MNHARBHBRN, REVHE, CFEH; § WRARBRERW, = %KX

BSs sAAMBRARNBHEEREMETREANRNELT



o B A 2 I B SR 1) A A Rk
MRAH SR B R e i R Z AR R RIE B IE )2 20
NI IE o 40 i 2 A 25 7 L 6 V2 A R S AR HE B
FEA R 3 55 40 )2 20 i 85 HOTE 20 A1 o VU 2= 45 44 355 Wb vl
B2 T2 AP 25 K/ B AR — B0 2 o HLAL .

-

' -

() & BHABFREERERIES (x40) ;

@

(b)e) AL R BB B RIS ( x40) ;

Chinese ] Trad Med Traum & Orthop,Jan. 2025, Vol. 33, No. 1

2) WSR2 IV O 5 3 T KL  [M107 S 5 45 J2 K1 4
MR/ TS 22 52 9 2, HE S 2K AL TR s 4 A )= 4 i
PSES SN 20N RIS & IRt A WK NS S
Joy AR LRI B 5 R 2L B A0 i e R ik 2k L IR K
TLIENET IR, WLIE 6,

e

HEs

() VBB BB B BRI ( x40)

Bo =AA MBARAFARKEMBEFTREARZNEIN L OFAK-FaE)

J8 T SR A B Mankin 1745 UL3E 1, PF 4 B
o Tt I 21 3B AR ™ 5 25 P 4H (0. 500 00, 707 1) 43
5 XF B2H (0. 800 00. 632 5) 7 LA 2 R LG X
(P=>0.05) s WLELLH (6. 700 0+1. 059 3)435 25 (1 41 FI %}

WRZH AR T 22 A e 27 2 L (P<<0. 001D,
R1 BARBXTHRBHAME Mankin RIEBIES T T+
20 5 FEAKL/ Mankin ¥F-43/ 43
N 10 0. 500 00, 707 1
XI HR2H 10 0.800 0+0.632 5
WL 10 6.700 0£1.059 3

2.4 2 HAHRANIR
AR E2 2 H M 25 FF TC s V3R Ly 255 &

v\

SEERIPONEE MR SRR TE TP, i P ve . (E N =) d
s WA AR A5 ZOLH R A 2L o0 2 U H
Z DL RER L DLIE 7,

IRAKE-OHLL Y 875 - 25 AR XS R AT e 1 34 5],
2 AR A s TR i 2 Ak D, HOET RS s SR A
2 H B B s R G 1 28 1k A0 i B 1S £, HL T AR
R T A AL A IR, WL IR 8.,

IR ARG Y0 ) 38 3 Tmage] B AL H 43 HT 4K
5 13 A2 B B s R g 1 2 1 4 i T R WL
ZLA(105 913, 757 084. 87) pm® W K F 25 4
(21 281.3341 744. 06) pm® KX R4 (22 609. 50 +
2 489. 30 pym” , 2 A GL it L (P<<0. 05, WA 9,

-
.

() ZRLFAR; 0) HEAFAR; ©W) X%?ééﬁﬁléﬁﬁ, V) B e B 3408 SR

7 ZEA GRARNBZARFARARMNEI



o E B R 2R 2025 4F 1 A4S 33 B 1

2 E “ .
%  ZLAE i~ ¢

Q‘\ »,ﬂJ e Za® i) 4
,g? B ey ® ae v o

Fa ’/,-. o > B, r\})” | 1?7 w-{‘ ?°
S g A SO rjcfLé
g B r. A . M%G.B“- q,'...! rj ’(% ”f
R S A . o y
Q;? f‘}a.@f}:\"’_ 8 -‘é}
B = A A lf
% c_-*\ \E‘i ~Q§Q}X§ W YRR
3 AN e LA
@ =8 *ﬂ&ﬁﬂ?*ﬁfﬁﬁ ﬁﬁ%ﬁﬂ@ﬂ‘ (=AAS 'ﬁXTP?*ﬂﬁUWEM

R AUREET RAE R ) 5 () WA A KB RHRIER
B8 ZEA.NRBARNBARYARKIAAS
B3 bE IR AR KGR L0 Y (@, X 40)

- a , T

(a) 25 LAY R4 K A BR3CE Tmage] BB ER (A4
SxtRAAAL, BCREETBARA ) ;5 b) MEALAR
R B Image] BB GHTER

Y zHA MRARAEAREAMKE
SEER 43 A7 R b GRA-HF A0 €1, X 40)

3 it
B B BT O L S A7 DT A | PAY [ 2 238 XL
W ) 1 S8 AR TR 7 SR 1B 9% BB AE e — 2 B 4,
ASBIE TR B DY 22 K AT A A VIBROR L 3 S A o B
SFIT IAIT 5T O PR B B A DD R R 9 S 2R R x T
FATHREAR YR MT . Mitchell S8 57 PE 22 K 1 G Y i
R R A ST R VTR L WL B VI BR R 2 1 AR
LONBR G 2 15 S EUR AT MG 28 TR 5 X s ¥ it 47
TR 15 A H R RE UL I oK A BUECE P A AR AT
PSR, i A TR BB SRR BE A RE AR B AL,
NGB ATV ST 4 . 25 i JRUIN B 2% 2 e g 2
B RS2 B RS B B R 2 R 5 AR TS 5 )
B B B A A e PR, £ 7 I B A 0 A i B 4R
Z R RIR A 4 A 5 458 — B AR DI R R

Ja B H AT A BERE

B S ST H A R R LR A I8 T ST L B

T 20 AR B DR W T BBE B M A ) g 2
P A i R E R Sl e R R . DO R T R
Jo B 32 B A2 W) 3 2 RO RTAF  r 20H A R R
FH. Qin SFUOf% 24 R im s 1/3 1B, i
A W% kfm?ﬂ@ 5 e A i R A 2UE
He  BRA R BOE A U B IR A 2 L B
R E LtHfMﬂ&'f WK B Bl /N R AR R
S I TINBR A e Y OG5 T 5 1R 0 I S O DD BROR
Ja s T AN AR AL A B A I TR RS R
BB A AT RE 2 3 . UG R B0 1 g e fh
BB T A e e 5 AR Sl s DAY aEg 8 - - U
BRA G 2 IR 25 2 LU PR B, i DI BR AR o

Image] BE&

5

SE UM SR A A E R R A A
R Y S AR 25 bR R A BB AR e
T AR TR AR L B A Sy 3 O R W A T R
A 08800 L AEL S 0 AR 5 DR B 1 T B W 4 Y A
WO B R R R B W E SRR N R A
Y12 BB B IR R B RS BIE X — 4
FEHALRFZE oh B A BT S ALY ) &
TIEIACBE (R AR L b R T R A I 2 1 AR
FEXEE 2 ) 3 B A AR UE T 3K — o5

Leung 550 52 G SR 4 B B VIBR IS - A AR
TR B A DI BRI R 4 VIR, 5 % 5 B i R R
WHEHEH LA EREERIRBZAZ, Cuzzupoli
AL 10 g S A BT B A D) R R T o B D) BR R TR YT
Py PR PE B B TR SCER B R, R LR E R E 2 VIR R
U TG B AR AH IR & R BU™ E R D RE R
93— J7 I . %ﬁ]%‘ﬁﬁﬂ’i%ﬁﬁz}i el 37 N E )
“E%@ﬁl%ﬁﬂxﬁ REYFEH . EH V)T WL R AT

SR AR Hy’iﬁ’ﬁ’%z’%fﬁé 2 100 MRS S, B
éHtH G BE A, T DL AR SRR b i K K iR ek
AR 3 B 2 A A R BRI DG R e DRLRE L MR
s KR BB A RN JE S S, HEPI AL, T
5 4 O 2 N M O R HOIRTE A L B 2 RS Ak 2 AT AL I
VR I AT DL Jay 30 40 M A5 T o5 W 2 35 L, 38 40 1
6N B =R v R A = g O
Mankindf 43 W46 21 6k X R 212 (141 22 A 4
=SSN iE 2= I N B el ST I N S
) RE A L (H B B R HERS B R AR AR, 2B
HIWEE T 2 AR AL, & BB 4 2 A A @5 R
JEWE L R WL 5 2 I 2 DL TR 5 g 2k A
BRI AMRCE SRR g i B 2, Him
AR KT AR A, 2R F5HEE L, &%
A VIBRA G B Sk WL 77 B B 18 s 5 30 i |
TR o IR OG0 7 A TR A TR AR P A IR T A R 4
P AR AR, 55 i BILAR . 7 A T 2 A A B 6

A B ST AE S B A VTR R ORI O T R A T R
TS BeRase de 1 AR 580N O B B D R B o A
AN R A BB S e Al R s AR 4 K
TR St A AR B2 5 s 1 4R AR B, kit
THZ AR B3 5 W AT G B 4 0 R

KRR BT AR 2 R 14 B Y Sk JUL 2 4 2 i G
TR E PR ) IR 22—, 5 A0 IR IR A 0 A B i

2SS PSR RAT N NI ALVl
Jige 5G40 R ) A T £ 5 AT R el R A B R 4
KATRGE B H R FEEE R R . AR
H LSS 2 0 B0l I 2 2 T A IS L R 0l D 3 AR
T IBEH T A 36 T B R G VR R e/ B S5 i R



B 3 R 5 0 5T B R 43 0 B2 5 B AT TR OGS

RS T I BB R A ARG T, 2 A ARy

07 284 SR AR GIESE T R 5 R O T Z IR AR S Y

BUBEE 3 5 S HILARRE g a2 R 52 Wi 21 517 i 28 S0 S o

TTRER TR 7, DL b A Tl e BEORE R OGN AR B R T

B o PRI AR B DD BR R S B R AT I O T L 8

I 256 25 PRI Sk WLy 6 BB 9 42 08 TR T % A R

A TR0 B2 2R A AT 6 1E L ORI R S 1 Y

A

AN A AEAR TG 1 48 B SRR K2k H A9

SIRAR PRI B S LT, GE SR AR IR . H TR ST

IRYT Tk EEA DIRAE R BT AR 25 G IE N T A B

B JSOR I/ I DT R 3 A P B P R SR

AT S Horh B A A B HLAICR B0 A i

I DT 1 A 0 B Y R A0 S s I /D AR i 3

A H BB O E RIS & 2R A i

DR 014 e o I/ AR I 3 R 43 X 2 BB S PR AR

A REFAPEFEAERT . B R SRR I ALE & 74 2 4

R AR IIA B TRCE g & A,

ZE LR i 4 U0 R R ORI QT /Y 5 e 2 TR I

8 o B 405 P DG 4 1Y K HE AR AT AN AT G A X TR A

JO7 ISR SR IO it 8 OR300 AT IR O T ' I 25 B 5 R

R NP A N CIED T N2 W VAT R12 875 < 8

5% 3k

[1] STEINMETZ S, BRUGGER A,CHAUVEAU J, et al.
Practical guidelines for the treatment of patellar fractures
in adults[J]. Swiss Med Wkly,2020,150:w20165.

[2] SHARAFATVAZIRI A, ESFANDIARI S, VOSOUGHI
F,et al. Patellectomy,an old treatment in patellar fracture
which is still alive:a case report[J]. Int J Surg Case Rep,
2024,118:109604.

[3] HIEMSTRA L A,FRIZZELL B, KERSLAKE S. Medial
quadriceps tendon femoral ligament reconstruction after
patellectomy:a treatment for a dislocating quadriceps ten-
don[J].J Am Acad Orthop Surg Glob Res Rev,2017,1
(1):e001.

[4] DENG X,ZHU L,HU H,et al. Comparison of total pat-
ellectomy and osteosynthesis with tension band wiring in
patients with highly comminuted patella fractures:a 10-
20-year follow-up study[J]. J Orthop Surg Res,2021,16
(1):497.

[5] CHEN H, LU H, HUANG ], et al. Calcitonin gene-
related peptide influences bone-tendon interface healing
through osteogenesis:investigation in a rabbit partial pat-
ellectomy model[ J]. Orthop J Sports Med, 2021,9(7):
23259671211003982.

[6] TE#k, Bk, HER,F. - WL S HHEEK
SIR/NTIN A A R AL ] B AW J14 52006, 21 (4)
291-297.

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Chinese ] Trad Med Traum &. Orthop.Jan. 2025, Vol. 33, No. 1

Wi 3C, B0 WA G A5 SRS O M 39 2 5 o I TE B )
BB ST ). e e R e 1 27 2% 3. 2012, 30 (1D 100-
102.
MITCHELL N,SHEPARD N. Effect of patellar shaving
in the rabbit[J].J Orthop res,1987,5(3) :388-392.
QIN L,LEUNG K S,CHAN C W,et al. Enlargement of
remaining patella after partial patellectomy in rabbits[]].
Med Sci Sports Exerc,1999,31(4) :502-506.
LU J F,WANG C H,LI F Q,et al. Changes in cartilage
and subchondral bone of femoral trochlear groove after
patellectomy in growing rabbits[J]. Orthop Surg,2020,12
(2):653-660.
PUTZ R,BOSZCZYK B,MILZ S. How the ends of bones
evolve and what they do:the anatomical and biomechani-
cal perspective[ ] ]. Semin Musculoskelet Radiol, 2019, 23
(5):467-476.
TURNER C H. Biomechanics of bone: determinants of
skeletal fragility and bone quality [ J]. Osteoporos Int,
2002,13(2):97-104.
PARANJAPE C S,CUTCLIFFE H C,GRAMBOW S C,
et al. A new stress test for knee joint cartilage[]J]. Sci
Rep,2019,9(1) :2283.
LEUNG K S,QIN L,LEUNG M C,et al. Partial patellec-
tomy induces a decrease in the proteoglycan content in the
remaining patellar articular cartilage: an experimental
study in rabbits[J]. Clin Exp Rheumatol, 1999, 17 (5)
597-600.
CUZZUPOLI F,BOLTRI F. Anatomical, clinical and sur-
gical features of total and partial patellectomy in the treat-
ment of comminuted fractures of the kneecap[J]. Arch Sci
Med (Torino) ,1969,126(3) :93-99.
MILGRAM ] W. Injury to articular cartilage joint sur-
faces. 1. Chondral injury produced by patellar shaving: a
histopathologic study of human tissue specimens[]]. Clin
Orthop Relat Res,1985,192:168-173.
IR S 2T GE L A TR RIS 43 U R A X i 4
P T RO T 2 b B LT ] W AR R 2y, 2020, 42 (12)
1809-1812.
MASLOW J.ZUCKERMAN ] D,IMMERMAN 1. Total knee
arthroplasty in patients with a previous patellectomy[ ] ]. Bull
Hosp Jt Dis,2013,71(3) :227-230.
DODDS A,CROWLEY R,MENZ T, et al. Outcome fol-
lowing total knee replacement in patients with a previous
patellectomy[ J]. Acta Orthop Belg,2018,84(3) :251-256.
SRR, B OGO IR IR Y T ], 52
BB K 242021, 43(3) £ 320-323.
TR e B8 AR R /A I S TE B T B A OY
HERELT]. B 5 KT 2835, 2024,13(6) : 471-475.
ZEWERE SR A AL 2R, AL B R UK S IR O e
TR H IL-18. TNF-a 5§ VEGF FRikiysgmi[J]. i % &
St ,2018,24(1) : 12-14.

OKcA3 B #1.2024-07-18)



