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Study on musculuskeletal ultrasound features and correlation of knee osteoarthritis ZHANG Dong, WANG Qing-fu™,
YANG Li-li , XU Ming-kang,GAN Wen,DU Wang-yang,GUO Yu-ru,LIU Si-ting, TIAN Yu,and FAN Xiao-yan. *The Third
Affiliated Hospital of Beijing University of Chinese Medicine ,Beijing 100029, China

ABSTRACT Objective:To compare the correlation between musculoskeletal ultrasound features,dysfunction and X-ray
findings in patients with knee osteoarthritis,,and to analyze the pathological mechanism of soft tissue inflammation in knee os-
teoarthritis. Methods : Cross-sectional method was performed in this research (Evidence level: Il ). The patients with knee os-
teoarthritis were collected according to the screening criteria from September 2016 to January 2017 in Orthopedic clinic in our
hospital. Musculoskeletal ultrasound and X-ray images were obtained and measured ,knee function was measured by Lysholm
scale. Pearson coefficient,t test and Wilcoxon were applied to analyze the correlation between soft tissue inflammation, knee
dysfunction and X-ray features. Results:Total 123 patients with knee osteoarthritis were recruited in this research. Soft tissue
inflammation around knee had a high incidence in patients with knee osteoarthritis  (infrapatellar fat pad inflammation 81%) ,
and the synovial membrane thickness,joint effusion depth and meniscus bulging were beyond the normal range. Correlation
analysis showed that the about Lysholm score and joint effusion depth had negative correlations with “Squat” score (r=—0.21,
P=0.02). and Medial meniscus bulging had negative correlations with “Sustain” score (r=-0.26,P<0.01) and Lysholm total
score (r=—0.19,P=0.04). Lateral meniscus bulging had a negative correlation with “Unstable” score (r=-0.22,P=0.02). The X
-ray features, and medial joint space narrow had negative correlations with joint effusion depth (r=—0.27,P<0.01) and synovial
membrane thickness (r=-0.17,P=0.007) ,and had a positive correlation with medial meniscus bulging. Medial joint space nar-
row was significantly correlated with patellar ligament inflammation and fat pad inflammation (P<0.05). Lateral joint space nar-
row was significantly correlated with patellar ligament inflammation (P=0.02 ). Conclusion : Soft tissue inflammation around the
knee-a major pathological manifestation of knee osteoarthritis, has significant correlations with knee dysfunction and bony
structure lesions, and affects the progression of knee osteoarthritis by damaging knee joint function and promoting the destruc-

tion of articular cartilage.

B G IUH < AR I RS €05 A ST (45 :2141107002514015)

Fund program: Capital Characteristic Application Research (No. Z141107002514015)
HIRAE# . EIKH E-mail : qingpu-wang@sohu.com

Corresponding author: WANG Qing-fu E-mail : qingpu-wang@sohu.com



P E A 2018 4F 12 J155 31 4545 12 1)

China J Orthop Trauma,Dec.2018,Vol.31,No.12

-1109-

KEYWORDS Osteoarthritis, knee;  Ultrasonography;

Radiography ;

Knee joint

Zhongguo Gu Shang/China J Orthop Trauma,2018,31(12):1108-1113  www.zggszz.com

H 1126 T B H ¢ 5 28 (knee osteoarthritis, KOA)
R R BRAE AL A B 5 3 2 A v B Y AR
U T A G B AR RIS T A IR AR VR
TR R A (H DR G R Y e, I G S
B AR Y OG5 A2 W 2 T R B E AR
FH o AU B P25 1R 2 A 2 34 o 25 58 2 i B KOA
) EAR AR AL, DG Tl A 2R I el R A
KOA 1% 32 BURF i S A FABLHI 2 o F & B B . A 4]
BA i 1 BF 5 R LB 7SO0 2% R[] Kellgren —
Lawrence (K-L)4r4% KOA f [ 5617 J&] i % i 3¢ B4
M, BERIRAE K-L 4390 KOA f835 1O JH [
AT RN T B 2R O U S AP A
225, JF H 5 H 0 KOA S ARAF7E— & AH G, A
HFFEFT T T RS A Al

Ko s, WLs R a] LL&OULHERA PE A o
FEE3G A O RO B T MR D AR B S S TR
SR BRI AR A AR AR A 27 ASIE 5 3 o A T T AU
SER A, LB P L5 T 51 ] e A 1 2 %
FETE KOA w1y R BURE 80, 0 T I G R L E
HPES R AR KOA FER A PR, DU {4 A B F
— W 5 I O ][RR A 4 AR E AE KOA v i L&
SRR | 25 I G o] [ B A R R AEAE KOA iy
o LR R, PRSI G T 8] [ B A R 4 7R KOA 1297
TR, 2R B B A T R B B
1 #MEFE
L1 m R

123 Bl gy A & 2ok | 2016 4 9 H &
2017 4% 1 H ke TAbat o s 25 K 2% 55 = [ )& B B
HERHTIZH KOA B35 Hh 53 26 5, 22 97 1) ; 41
42~70(58.04+6.94) % .

1.2 W A LHEBR AR

L2.1 ZWisiE ASHTESWR R 1995 4F5%
E K% %% 2 (American College of Rheumatology,
ACR) A1 KOA 2 : (1)ix 14~ H NI 2 K
RPN . ()X LR /R KT AR 3CE T B i
AN (B0 BV ST EFIE . 3) KT (=
2 PO 5 FH L, WBC <2000 1~/ml, (4)H Z4E
B (=40 %), (5) BE <30 min, (6)i§ sh i A & FE
B (B A ImIR s e X s, /74 (D)+
(2)E (1) +(3)+(5)+(6) 5 (1) +(4)+(5)+(6), 7] i&
W IR 1 549 4%

1.2.2 ZASRME (DTS RE R RIZWRIE,
(2)4E 1% 40~70 % , (3) 7RG 1, BB A% 70 70 B B 5%
BB KRB EEE . (4) B IEZEZ AU G

FEfH., (5)VAS /=4 k.
1.2.3 feBrtndE ()G IFA ™ O 4 Cane il
BEFE O Ty s v ™ H0 S i A ) il R (Can i 2 RE
ANAEE) JHIE B ME , 38 1M 3R G SR I B (2)TF
R RS B ST A A BOmE M TR R A
g AR R B B S . (3) HE A R XIR 1
KR IR RFIERIT IR T RE
(DM FLAT IR A L SRS M & . (5)2 N2
IO R RAGYNEITH o (6) LB Ty
X LAt o (7) BIEAL B A S B iot 55 JC kAT
JULE R P R A o (8)BIF 5 N B A LAt J RN 3
I PR35 7 o
1.3 W5k

KR KT D 2R g Y, ISCAR R 3L A 5T
4 ER 123 5] KOA F855 9 1 5 kL, et 70 B 74
2510 . FEARTPHER I IR Z A ok 1 A B R
W0 3 W (ChiCTR-IOR-14005519) , #iF 98 77 & I
F S [) 2 150 1 FR B A8 B2 01 25 o A b
1.4 MWW HS KL
1.4.1 Jlg#@EsKaE WA Terason 3 000 L&
FEAL, ISMHz Ze PR 3k MR UCHR AR TR ST ma O L il
AN B 5N, W8 T 10 S5 I DG R R B T R R
JERE ARt T B R BRI AR 4 k)
Wk R RAE R (B 1-6),
1.4.2 B X 4RI 2 ALERHE TRKBK
SRS ML X A2, PEO I AR X
2k i Kellgren—Lawrence 73 2% JCE 0 & M i
T (8] B f Insall-Salvati 38 %% (IS) . (1)Kell-
gren—Lawrence 734 :0 9%, 58 42 1E % 5 1 9%, 5675 A
A EEMeAE T REA R T4, I B |, ST ) B
IE B AT BE R AR 5 M9, v B i %, O 1 () e A s ke
ALV N E AL, TREA MR IV, B ORE
i S el T T S o = Gl = i R A R €6
WiIE o (2) s A s i i A 1 il 5 e P A e
LA, IE W E 75°~85°, () IE A ERE K
WS IRET B HEL R I A, IR H 85°~95°, (4) %
B A W N AMUERE L SRR B i
e 1, Je A w4 R OE N R B, TE S (0.8
3.6)° (S) A - I I B Al 55 8 il e 52
i, IEHH 165°~175°, (6)Insall-Salvati 5 %% : & 32
e B SR E A e KB, SRR R
SRR E 2 NRKE (PR
HAK Al ) FAE B Insall-Salvati 35 %1 1S #8%0>1.2 2
AN L IS FE50<0.8 $R R BB AR



FrE A5 2018 4F 12 HEE 31 445 12 ] China J Orthop Trauma,Dec.2018,Vol.31,No.12

26-Nov-2015
08:22:48 AM

Depth 5 cm

B 1 BSOS A A T B LT BN B B S R Sk JDUDUE 2 Il Y = oA T DX e A 3 2R [ A 3 (i K BT
P o IEH BURGREE <2 mm(Q . B VUK WULIE s P 8B s F L BB ) 2 LA ] D PN A B AR [ D A R AR (T Sk TR
P ) o4 Walther b ifi : i BEJSEEE P 43S 4 9 T 9, W B JE 34 A4 sl R 82 <2 mm ;T 0 i RS 260 B2 86 24 L JEE I 2~5 mm: T &0, 1 v o 4 2 R B2 6~
9 mm; IV, 1m0 A2 L PR >0 mm (Q : SBEPU Sk UNLIE s F - B ) B3 2 AR o o P 4 Sk N 16 8 7 M ST 70 0 i) Bt T 74 PR AU
T8 3 BT i i A T A e ST I 2 T M e e 2 TR R B (R Sk TR AL D) o D R RS <0.2 em R IEHE L >0.2 em g2 A
WA (P BB T 2E) B4 8T IR A G A R B T HR A A7 o 8 D IR0 T Il B BRRI Z ) o 159 #5552l
Ry Y it I FE TR i A A8 A 1 S T A N Bt s AR B [l S R B (AR Sk TR ) (PLAR B B BR T IR B S
BB 2R < e 5 8 2 TR A A O 2 (] R e (R Sk IR L ) (PL A s B R S T IR ) B 6 BR B Ik RAE - #E B R
I TE N B 45 9 B G Ak A A R AN DU [0 7 3 B (i K 0T /s 2 ) (PL AR B s F e e s T )

Fig.1 Joint effusion:the probe was longitudinally placed above the patella. Located in the suprapatellar capsule, continuous hypoechoic presentation of
the triangular region between the patella,femur and quadriceps tendon  (located by the narrow ). The normal effusion depth < 2 mm. (Q:Quadriceps;P:
Patella; F:Femur) Fig.2 Synovial membrane : Non—continuous hyperechoic region in the suprapatellar area (located by the narrow) ,can be evaluation
to 4 levels: I grade,no synovial membrane or thickness <2 mm; Il grade,mild synovial hyperplasia, thickness 2 to 5 mm; lll grade, synovial membrane
thickness of 6 to 9 mm; IV grade,synovial membrane thickness> 9 mm (Q:Quadriceps;F:Femur) Fig.3 Meniscus bulging:The probe was longitudi-
nally placed on the both side of knee joint. Draw the vertical line connecting the femur and tibia and measure the distance between the joint gap and the
highest point of meniscus bulging. (located by the narrow ). Bulging distance <0.2 ¢m for normal ,>0.2 em meniscus bulging lesions (F:Femur;T: Tibia)
Fig.4 Fat pat inflammation : the probe was longitudinally placed on the surface of patellar ligament. The infrapatellar fat pad is located between the fe-
mur, tibia and patellar ligament. Normal infrapatellar fat pad is shown as homogeneous echo moderate echo,and fat pat inflammation is shown as inhomo-
geneous echo in fat pad area (located by the narrow) (PL:Patella ligament; F:Femur;T:Tibia) Fig.5 Patellar ligament contracture :the patellar liga-
Fig.6 Patellar lig-

ament inflammation : The junction of patellar ligament at tibia was found thickening and irregular hypoechoic performance. (located by the narrow) (PL:

ment was found contracted and flexion between femur and tibia. (located by the narrow) (PL:Patella ligament; F : Femur;T: Tibia)

Patella ligament ; F : Femur; T : Tibia)
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Tab.1 Clinical data of patients with knee osteoarthritis
P (%gi) (xferm) (xiji;(g) (xsz)
% 26 59.73+7.52 172.08+5.48 76.92+11.58 10.26+5.23
8 97  57.59+6.75 160.49+4.44 63.05+8.56 15.84+3.14
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2.3 BT E B AL RAES Lysholm 43 1) #H
Ktk

4 EB 123 f5i] F 35 DG 19 Lysholm 1% 43 49.80+
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B85 7R 56 (r.=-0.20,P=0.02) , 5 Lysholm %435 1
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T (r=-0.22,P=0.02) (3 2) . H A& T34 K & B
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Tab.2 Correlation between Lysholm score and joint effusion,synovial membrane , medial meniscus bulging and lateral

meniscus bulging of patients with knee osteoarthritis

5 TR TR E T T P AR S H AR
r i P r{i P i P r i P
Wity -0.06 0.53 0.02 0.85 -0.11 0.22 0.03 0.77
S -0.04 0.64 0.01 091 -0.26 <0.01 -0.04 0.66
LR -0.17 0.06 -0.07 0.43 -0.12 0.19 -0.18 0.05
AE 0.10 0.28 -0.02 0.82 -0.13 0.16 -0.22 0.02
IR 0.03 0.76 0.02 0.81 0.00 0.96 -0.05 0.57
e fik -0.11 0.21 -0.01 0.87 -0.06 0.49 0.09 0.32
A% A -0.04 0.63 0.04 0.64 -0.13 0.16 0.13 0.15
T -0.21 0.02 -0.11 0.23 -0.20 0.02 -0.02 0.81
By -0.07 0.46 -0.03 0.75 -0.19 0.04 -0.13 0.15
x3 BEXTREEFERXTEAERALRES XERAWEXKE
Tab.3 Correlation between joint effusion,synovial membrane ,meniscus bulging and X-ray features of patients with knee
osteoarthritis
S R UB S el 51 - P R el 1S IS #5 %% BB A A JBJIE 1 IR [l B A
M PME i PMH i P rfi P i P i P i PH
BB R -0.27 <0.001 -0.08 0.40 -0.10 0.26 -0.03 075 0.16 0.08 -0.02 0.82 0.07 0.42
T R -0.17  0.007 -0.03 072 -0.03 077 0.00 0.98 -0.03 073 -0.03 0.78 0.02 0.85
P A Bz 0.18 0.04 -0.10 0.28 0.10 0.25 -0.14  0.12 0.03 0.75 -0.03 072 -0.02 0383
M H Bz 0.07 0.45 -0.16  0.07 -0.10 0.26 -0.18  0.05 0.16 0.08 0.09 0.32 -0.07 045




<1112-

R E A 2018 4F 12 J145 31 4555 12 1)

China J Orthop Trauma,Dec.2018,Vol.31,No.12

R4 BEXTREFBENTER BHELESREETHE
BB RIERS X & R MM o35 8 B Ltk &

Tab.4 Correlation between patellar ligament contracture,

patellar ligament inflammation, fat pat inflammation and X-

ray features (medial joint space) of patients with knee

osteoarthritis
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Tab.5 Correlation between patellar ligament contracture,
patellar ligament inflammation, fat pat inflammation and X-
ray features (lateral joint space) of patients with knee
osteoarthritis
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