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Histological and morphological observations on the distribution of circum-patella nerve fibers CHENG Rui, GAO Xing-
hua, HOU Zhi-qi. Department of orthopaedics, the First People’s Hospital of Guangzhou, Guangzhou 510180, China

[Abstract] Objective To observe the distribution of circum—patella nerve fibers in the soft tissue to provide experimen-
tal evidence, which is significant in denervation for Total Knee Arthroplasty (TKA). Methods Patella specimens were collect-
ed from 4 cadavers (2 cases of diabetic foot, lcase of lower extremity arterial occlusive, and lcase of car accident), all 4 of
which were resected soft tissue with a dimension of 0.5cm X 0.5¢cm and full depth thickness around patella more than 0.5cm for
histology and morphology observation. The nerve fibers histology and morphology were observed in all resected specimens with
HE staining and silver—gilt glycine staining in the same field of microscopic vision. Results Anatomy found that the vascular
network form skins directly involved in the patella nourish hole area and in the 10,2,4,7 clock point have found that blood
vessels into the patella. There have a large number of nerve fibers near to the patella under the microscope, but there were no
significant difference in the nerve fibers region distribution of all specimens. There were some into patella nerve fiber paths in
side of patella soft tissue, which lied in 7, 11 and 13 clock point, but outside no this phenomenon. The distribution of circum—
patellar nerve fibers were described as" distribution of regional concentration", which lied in much more 5,6,7 clock points and
10,11,12,1,2,clock points, in which the quadriceps tendon and patellar tendon have more than the others. In the 13 clock point,
the fascia and periosteum of nourish hole area were also found in a large number of nerve fibers, and there were laminar distri-
bution in different soft tissue layers, which were collected much more in synovial layer, fat pad, tendon near to patella. Conclu-
sion  There are much more nerve fibers near to the patella and some into patella nerve fiber paths in the medial side and
nourish hole area. Nerve fibers distribution of circum—patella can be described as "laminar distribution and regional concentra-
tion ", which is "more in the centre, bottom more than top, outside more than inside, the bipolar more than the others". The pa-
tella denervation operation by reducing the number of peripheral nociceptors to achieve "desensitization" is feasible in TKA.
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WS AR BBFICE AT A AR LT S e B R R B 17 €5 40 500
B S B A B SN B 2 A TS DU DG N R B 2R 2T A (ELR A X M 2R 21 4R 73 A
FERD o SCHRRGE R W I HE Qe (8 ooty MU Taas .

8, ,S100 £ [ fe i H 4k 27 G (0 56 T Bk SE 22 21 Maralcan %558 1+ 1 U B 98 A N R TE 10
AR 2 RSB B ARG, JEAR L5 A 2R B e
AT —EeiE RS o Barton 55 FEFOR T BL L E—45,
DOI: ]0.3760/Cma.j,issn.0223—2352.20]3.1 1.009 ﬁﬁxir IOE 20 /l\%ﬁﬁ%%dﬁ(zt\‘%m&*ﬁ IJEJ‘[QJ}‘JI‘ EI,:J

VR HL02 510130 JMTTER — N REEBES TSR]
BIEVEE A%EZ)H , E-mail : smilehouzq@163.com



Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


HE B (0 B N2 o0 A B GR ,  IL  AL
AL AT BOTTURBR T8 B N AR 2
O3 o B SR BN A O A R A AL R
(E ORI U SR LAl N S e BT BIER L SR (N i = g
JG AR AL R RO A 2252, BB A TP A IX
sk, I i O U A SO . A T4 G T B it
AR FR R A IO AT B R S BB Il PR SRR AR
AT B, (H R B T S T B S R 2
ST A 1 22 RS2 A5 A, SR B DB O RCR
JIt LA b A B 21 2L T B I A A 1R 0.50m 4K
YU B 1 22 £ G0 A 1§ BLHEAT IS, HAOAE T -
(1) 1 i B Jo] L AR AL U M 2R A M AT B 5 (2)
N T4 R SR B A R 75 L R R AT e J
FAlbe 2 BB AN
"HEFE

— —BEROR

AR AR A TR e i (B R (2 B
JRa R v (AR, 1491 IRkl fok AT 2 e 4o A, 1 491
e B /NI P B A B 1 0 OB ) L N AR i AE
46 ~65 % 3 J 140, ZEARA 24 s AR 24
BRI BRAS BAT HE B BT, 4D BB R AR R R B
NI R Rh i 2 T RE 22 R 2 4L R U Y
Ko M5 A HRILEE 4 DARAERA A R R BE 1
BB 4 , 4% 8 Outerbridge classification system 73
G, P T2 M4 Vg4, BEiRZER
DI SR U X, 4 MR AR AR A A
IR (30 2 B il

TRk

(—) B s

Maralcan 55 X0 5 & J FR #2204l (O F5E o OO
FEIT A5 4 Barton 45 % 6 HE G {4, Biedert 45X
TS S A 2250 A (1 HE e €8 SR TBEHL 5 4R
— RS T T RO M 2 A B H AT e R
FEIE .

(2B Ik

B BB A 1 SR VR 4 h GALVR T (8 1t i 5
[ 240/ 0 P9 5 (A UL )

2IFHIRAS B SCTIE P AR IZ IR VT, Wi
i ] PRI 3 S B it i v e i3 5 AL DX el i 4
HREZNIRER

AR E 0.5 om B SR fR B HBh 205>
N34 G W A L G OR (B D) AR A RN
0.5 emx 3% 0.5 emxG\[a] 2 )2 1 = ZEARBRAS , A
TN ZE LR iC LU T 23 i SRR AS Y B R

B el AU A A A I R R T 134
BRI A AN AT A K 0.5 emxBE0.5 cmx AT
S

RIS

AR TR 1 SR LB 13 A e, AR
IR 1099 Pk F REA VR 96,24 i ) i e, D)
FIEED 4 wmo S35 EATHRiE HE B R H 2R
BYAG G,

WL SUE S

FEMA R RO 35 (x10) X HLEF A
IDEUIEAA R s g WD UIE 25 (=¢ PN Q DR =il S (L2
A 5 (2) B2 7E i 1 o G AL U A B 2 I
25t (3 RBA LTI IIX

= R

e e BURUR T BR B i A P B2 0 A
B L R ALIX IR (1 2) 2 5 0 i 1 0 AR L IX S Y
IS I FFAE 10 5.2 05 4 557 1A R BLMAE EA

-
. |
. i
B2 ok FHARMA Sk ) 20 o 3 T3 4L

X 3e (7 BT ) e A B


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


HURE R 20134E 11 HEE33 555 111 dindkEdkde RotamBdr 20 E5.380t: 431 N 11Chin J Orthop, November 2013, Vol. 33, No. 11

#eH (K13) . Dragoo %5 A 28 HH #s B A I ALL )
AR (F4),

I HE G (0 R H 20 AR = 45 1k I i
KU Sl er e 2o ha~5)2, ETIURZEZ
() 368 2ok 2 2 TE K R (FELS) e B A S 35
HM2~3)2E,

AR T WL R S A R AR LN AETE R
TP LFAE, S PR T 2 A P AR 1Y
WIE TR T 7 B A ARAS, 1L S RS
13 15 AR ARG P2 AR RS (K 6) , (HIETE
A M AT & PR 28 A1 R E .

TEE B PRASY) 7 WS i ph 20 2 2 12 Xl PR 4
A", LL5.6.7 1 %10, 11,12. 1.2 S H
%, FEAE TR E)Z R DT LS, 46 20 21 1A)
V2 B 3 i, v SR D Sk AL UL e kv
JE 2% s i RS2 AU 2 43 A LU, UL R T
B2 A A VE A, 7E 3,89 1 LI A A 2 3 1 ok
WARZ LT YE o3 AT o B SCHRE P A AL 25 1) ol 22
ST 2 U )2 0 ELR B N SRR b 2 £ 4
FIECH B2 TAMU . 7E 13 5B H 8% 77 L X3 757
FEE S B B rh i A T RSP L 4 (R 1,2) . &
HAE P REZ T 2T L N2 TAN, iR
THA,

FEHBUE S MG 4 BIEE B AR AS 1 P 22 4
OMAAE 13 AL IFIC R 2 B DX

Wi

KT B St B J) G R AL 2 DN b 2 03 A R A

Y SCHRBIF ST 3 /0 38 o o) i 28 53 A A7 L A 9 g in

B4 I P IR R . PPl R o LR T
e 5 S 0 L2 A L S5 N S
R ) TR Sk T sl o B B = R
B e X, P, 5 £ SCHR 5]

TR N T A TR O 1Y B A i T i e 1 2 B R
Y BRARR L B BN T O T B AR
Fr e T8 B ek i AL SR AL S AR A o RS0
SEROELR b fe i s AR A e D
PRl 1 2 2T 4 5 T S B e Ul I AT Y, 2D
BT SCRRN M 2 AR B AT AR AL O35 5, BB
L B AT T B DX, T A S R 45 24

XFEMP AR BRI B3 T L

— RSk UYL
SERESH 11121 JA AR R H

BT UBEJZ , 2 e/ i UL e i 373 )= A
AR o T R ZE S A D DR 3 R DU Sk LA e
GO Ko 10 KU 2 UL D SRR BB Sk LAY £

B3 fE ok A E A A
b R 4.7 RIS (5K 7R )

a R EAR4.7.1012 SR IAT (73R TR )


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


) %

BE5 feERBEEASINE o WUBRETLEN R RO PR U E Z R AG 4R, LU @F Sk s U LT 4 H 2dm
Y x4 b BEOF IR LT A 53 2 2 (R A LT AEIE FO0 08 , 20O o UL 4 TR I x10

R ADHETALE 13 B2 B (56

F5 1A 25 34 455 51 61 75 8 1 95 1045, 115 12,5 WIHLK
1 28 23 18 9 21 24 23 17 11 18 24 29 22
2 22 27 18 11 19 23 24 19 9 22 28 24 18
3 27 26 15 16 25 25 22 21 16 19 29 28 24
4 26 24 12 12 24 24 21 16 13 24 21 22 19
FEIH

(xes) 25.8+¢2.3 25.0x1.6 15.8+2.5 11.3£2.9 223+2.4 24.0+0.7 22.5x1.2 18.3+2.0 12.0£2.6 20.8+2.4 25.5+3.2 25.842.9 20.8+2.4

K2 ANBEEFRATE 1247 5 W R
TR Z A 25 B B (45)

G2 gl illNsi fiiji
1A 9 13 3
2 7 14 2
3E 8 4 0
44 7 3 0
55 15 5 2
6 11 16 3 2
7R 13 5 3
6 WM BUZE AR FRRCIR (1P P2 s 2 ) 0
HIARCNIENIHZ HE x40 94 8 4 0
10 54 8 9 2
W, M BH B3 4,89 % . Maralcan 55 11 4% 9 12 3
38 o b U ) R AR 2 TE 10 85 R 2 A5 A A 12 10 1 5
%iﬁﬁfi’%’,Kennedy ZE1S) Horner il Delon A & Dellon T (s ) 10.122.9 7341 L4:12
S S AIE 5 3 BH R 28 1) P A MO S RT A 2
Ay H A SR A TR B X AR N FES
TS 06 BAR 28 SR 7F 11 557 A, 7F 10 S AL HI % 8.9 13 4 it B H AR L B A /D H 2

AERAHAABEING . WTRER RN R ZAE 10 8.9 ST IR M1 P S F5 B LG 3 4 5T 10 i
SRS B SR BT Rl 1A MU SRR S 2 . S AU A I e 2203
e 2 BA VRIS ABBGOEAREHBRTE A RER MR XA XM B A IR AL K
1 A2 i Z AN XA A 2 AR AT BE AR )t e BB 22 14 P00 S i AL S


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


AR 20134F 11 5533 445 11 dhdk - Grdiop: Notahberl 20 £5,380t5 431 N§J 11Chin J Orthop, November 2013, Vol. 33, No. 11

JZ A T B AMIN SRR Ry B b 285 SRR
PRZE IR 32 3G, HoPR 28 7E SRRy 28 1 0 43 A
B A — B

= EE MR

5.6.7 R TR MR B, S 2 R R
X3 A B R B H | IR 2
VUSRS R AN R S TR AL N R
BT I S B K R B R . Bennell 45 7
R A T 6 T B 7 R A S e A
P ER AR R 2 £ 35 118 T O 710 9 A8 Ak B IO T
7 B AR B SRR, 1 5 AR BEER KOS 37 B R IR
57 R LA KA 136 3 v 0 TR DG T 6 AR A S AT Y
S, UESE T8 T N 7 2 9 5 IR A2 2 IR AE T8 S
22 RGN T IS S D A AR EME I 52

VY BB SR AL IR

BT EH E AR RZE B4 M5
AIHEX AT SR IR T P28 A I3, X T
0% 7R AL DX i 2 IS A R 2 —
{E 2 R R 20 2k 2893 A R 5 Barton 55 X 5 H
VIR R 45 SR I A — 25, B HH B B 2 o A i1
FEORIFA 232, — DR SR AL I Sl b 28 S5 Y
[l N3 , 53— A T B N 241
AeAm R A G E . SLER S5 R 5 Barton [ K IX.
FNFET  UESE T P28 27 4 3 o e i i 55 L X 3l ak
A . Barton A K #2227 4 7 85 i N A B, SC
AR T R 2 NN S S R N R A R BRI
KFR 2 —F0A R B B P 28 53 52N A
T EL Bl 1) T R PR R 2 T TR AR R
FT R AN AR A U0 BH B B 22 22 S PP 28 S e 1 AT
Ao

e d il SER UERY o N

S B CHI PSR S R B
Rl Be 2 i 28 A0 X D B TR T i DR A 2 S L 1HL
SEE RO PPAS 25 AN I A —ZC ", 1 G IR 22
S 118 5 A 3 IR S 0 e A e TR A
BeE IR S R O R R RS
B A o PR RS B R CE A B R
e S B IR TR , BRI OVE R AT BRI . B
SRR 2 DL S BT BRI SR 243
AT, R T SO R PR B ) R R 4PN i
JETE B A 2 3E A, I T S B PN R 2R B
VL

X TKA A A i e iy s SO R B L Z
CL AN B UL 4y D 0], S A s 2 1 B i ) e

L, X B Bl 2R ol AR e 2 A R
PRI XSO LR AR S
B RGBSR T OIS o B I A . FEXT
I TKA R J5 5% B8 e HifJ A8 B9 BF9E P, Lehner 55
VR B TR I AR N R 2 AR S (AR
PRI B B AU, T SCHR A AR TP DD B A
(R DT AR A IR A RCRIE R, S8 TR
TR WA BRI OG5 BETE Bl By Lk e JULIE FE 4
F o, W= g TR PR DG 48 v ) 0 4
SrFRAR P RRERAE ', A& Tanaka 55738 i3 Iff R
XF L % B8 TKA A UTER T B 7 8 28 35 R 5 TG
WA, MR, RO BT ARG B2
BRI H0 IR e D =k L 2 B 055 , It LAAS BE BT BR
METIRN . 2 THRE PG & 238 U 1
2088 N R IR RS AR, T O SCRRE

N AT EARAR P AT R B B B35 i a E iy
RAHN 0.2% ~ 20% , iRt BB BT R E R
{4 0.05%. X T8 B G B EEE I RE , =5
IR 2 3 B R R 2 i o i R DA S e i
A A R AE DR 2R et R T b0 S R
AR (AT B A0 B DA 20 50 B R R R B, Xt S A
P R JER T2 0E A B0 3R L X S ) ZE At 45, [ B 4 o)
T AR, 308 R0 %o 2 35 L ) L A8 1 g, T — R 1)
TR o X T A Z R SCIE , 92 L IX SR ] ]
TR L A, R I A SC TR 5T, S alibe )
AL XU A5 2 B N e B IR SE AN - A 4 i o SR IE T3
Prcss

IS AR A 2 Ak

A TG IR AR 44, B /D, 51 B AE
WHFE T 20 T X N RS, HAME 4R
A 2 TR A R S LA BRAS Ry Bl ok A 26
M = BB R, ROARULER h If R R IR 4 AP AR
R LF A R S AT A W 25 S AT RE R SR
MAEMIZE AR F= 54 06, A BERERE T (Hid
S EAEAR RIS PG I H AR A B

& F X W

[1] Dragoo JL, Johnson C, McConnell J. Evaluation and treatment
of disorders of the infrapatellar fat pad. Sports Med, 2012, 42
(1): 51-67.

[2] Barton RS, Ostrowski ML, Anderson TD, et al. Intraosseous in-
nervation of the human patella: a histologic study. Am J Sports
Med, 2007, 35(2): 307-311.

[3] Biedert RM, Stauffer E, Friederich NF. Occurrence of free
nerve endings in the soft tissue of the knee joint. A histologic in-

vestigation. Am J Sports Med, 1992, 20(4): 430-433.


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


(4]

[10]

[11]

[12]

Maralcan G, Kuru 1, Issi S, et al. The innervation of patella: ana-
tomical and clinical study. Surg Radiol Anat, 2005, 27(4): 331-
33s.

Dragoo JL, Johnson C, McConnell J. Evaluation and treatment of
disorders of the infrapatellar fat pad. Sports Med, 2012, 42(1):
52-67.

Kennedy JC, Alexander 1J, Hayes KC. Nerve supply of the hu-
man knee and its functional importance. Am J Sports Med,
1982, 10(6): 329-335.

Homner G, Dellon AL. Innervation of the human knee joint and
implications for surgery. Clin Orthop Relat Res, 1994(301): 221-
226.

Dellon AL, Mont MA, Krackow KA, et al. Partial denervation
for persistent neuroma pain after total knee arthroplasty. Clin Or-
thop Relat Res, 1995(316):145-150.

Bennell K, Hodges P, Mellor R, et al. The nature of anterior
knee pain following injection of hypertonic saline into the in-
frapatellar fat pad. J Orthop Res, 2004, 22(1): 116-121.
Campbell DG, Mintz AD, Stevenson TM. Early patellofemoral re-
vision following total knee arthroplasty. J Arthroplasty, 1995, 10
(3): 287-291.

Saoud AMF. Patellar denervation in non-patellar resurfacing to-
tal knee arthroplasty. Pan Arab J Orthop Trauma, 2004, 8:25-30.

Gupta S, Augustine A, Horey L, et al. Electrocautery of the pa-

[13]

[14]

[15]

[16]

[17]

[18]

tellar rim in primary total knee replacement: beneficial or unnec-
essary? J Bone Joint Surg Br, 2010, 92(9): 1259-1261.
Altay MA, Ertiirk C, Altay N, et al. Patellar denervation in total
knee arthroplasty without patellar resurfacing: a prospective, ran-
domized controlled study. Orthop Traumatol Surg Res, 2012, 98
(4): 421-425.
Vega J, Golan6 P, Pérez- Carro L. Electrosurgical arthroscopic
patellar denervation. Arthroscopy, 2006, 22(9): 1028.e1-3.
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 pri-
mary arthroplasty. J Orthop Res, 2008, 26(3): 342-350.
Bastiaansen - Jenniskens YM, Clockaerts S, Feijt C, et al. In-
frapatellar fat pad of patients with end-stage osteoarthritis inhib-
its catabolic mediators in cartilage. Ann Rheum Dis, 2012, 71
(2): 288-294.
Tanaka N, Sakahashi H, Sato E, et al. Influence of the infrapa-
tellar fat pad resection in a synovectomy during total knee ar-
throplasty in patients with rheumatoid arthritis. J Arthroplasty,
2003, 18(7): 897-902.
MRARIE, BT, S, A5, WA ROCTT B4R A S5 e B
I RIRTE. FhEAMNRBL AR, 2008, 46(24): 1936-1937.

(ks H 1:2013-03-16)

(ARG - 2R


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


