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[ Lysholm # 5% ¥ #£ %~ (LKSS) | . B m R [P # i \5—# & (5—HT) | & Kz 4547 P8 3R B F —a( TNF-a) |
G amianE—-6(IL—6) | T, &R WERAARE1.2.4 FME MK KT AR A (P<0.05) ;1 =13 & 2%
7, KRG 1.2.4 B 8,B=-2.800.—1.760,—0.890, P <0.001, & ¥ K J& 1.2.4 A B WL L 40 % 4 W 52 3 I A2
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T SHG R0 9K U2 5 | 9 T 125 7T BB AE 0% ACL H AR A8
BRI B IRAT BRI S o T AR SR
H 3BT ACL H A AR S 9k U5 | 9 T 12 00 JR O 1 i ik
P B
1 RA R
L1 wiflEfEbeidE
L11 AMRHE O ACLEULAT G COMREE )
M2 bR, JF 2 T R IR I A 512 @ B
17 ACLEEAIRITH ;O RJG AT IKE ;@ Jo
F O I LB R s O MO T2 BN I RE
W © PR
112 HEBRBRME D 43 ™ 5 4% 2 BE R A
@ B I HAMFALEPr s @ i BUA R E] 2= 25 A 1E
# @ GBI A
12 Bkt

WP 2020452 H—2023 42 H i 5G4 FE
PR BEWIA Y ACL 15 13 (8 5 VR M BIFTE R 4, 2 BEAL AL
TR VLG A R, R 2H 120 9 2 4L
B AR R P S e g T L (P>0.05) ,
HAR M, W1, B O &F RS R 24, A0
FELE b B 4 RO 2 e AR B2 B 25 W Atk ad ok [ it
AR (20200157) 5 ]

F1 2A—RANLER
Table 1 Comparison of general data between two groups
PR S H

S ¥ ¢/ (Xts YT
N A R

WiEEH 120 74 46 28.90+2.27 67 53

WEZH 120 67 53 29.1043.07 78 42

1/ 18 0.842 0.574 2.108
P{E 0.359 0.567 0.147
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21 ARf5ThUG %
211 HERETOTSE B R E & [8 B 34 T
B #8m T B, T O AP s AR JE SR IBOC T 18 3
SRR NG , A FE S LA R AR = I 2555
2.1.2 RPRRAE SRICUKSCT P, i B AR A B A A
JEAL VK, 10 min/IK, 33K/d AT 1A . RS R
THEARE 4.,
2,13 WEAH  SREUGKE S T Bl B 25 B
RIMAZ , $62 i REUBC, WT W AR R I A8 i =, I <
I 25 T R B2 T I s ) 5 LASR T35 T b O (B2 3
SRR M TR I L 45 5 P DU 0 DT S 20 4Rk
A v 76 gy MR T A% 2 8 I O T el L X3
R A I 45 e PR (] 30 v [m] ES) W AR BROG T
52 5 T B SR A BT B0k 4 0 ik 12
W o RS I T 7 U T U AR R A
SRR . 30 min/¥K,21K/d,IGYT 44 .
2.2 iFrRkR
220 MO EE SO RIR . TRAE ARG Y
REAG 1.2 4 Fa i, A8 A Rz KUK 0 A8 e O 19
JAAR (i b T B8, Al AT B T L0AMACIR T TAT-
2000 (Exergen Corporation, [E # {3 #f 20212070318)
T JE DG4 A Jg BRI S
222 EORTIE SO E LG IRE IR TR
T N TS DI o R B S el K
G 0 £ 55 JE 5 1 1 8013 [l (range of motion, ROM) ,
i FH Lysholm ﬂ?ﬁé%ﬁzﬁ(Lysholm knee score scale,
LKSS) "™ DAl 8 35 G 1 T g, G F AT R X
R N S AR, B 43 100 43, 43 BSUBR i B O
TIREBLS .
223 MEEURYIR K ARETE bR RAE B T
B ORE L d) T4 J B, S A # kI 5 mL, 2.0
(%34 3 000 t/min, B.02E42 12 em, #.0 6 min) AL
T, foT FH R IR 5 W2 A2 A0 P g o 58 (e (5
hydroxy tryptamine , 5-HT) 7K, {# F fb 2% & S ik K
I A 988 R 8 [ 7 — o« (tumor necrosis factor—a, TNF—
o) . [ 24 ffi 4 2% -6 (interleukin—6, IL-6) 7K 3, i 7|
SRV BT S A, B R B R & T ]
FikfT .
2.3 GEJilk

K SPSS 25.0 B FHEAT RE AL BE . TH TR
FFEIERS A B LA (s ) 7R, 2 A1) H AR F kST
FEA K55, 2H N LR PO XS ¢ K 9 5 2 2 2216 R L
BRI XA I #5007 s T ECRORHT A 4 R
N RXCKR . K 5K «=0.05,
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3.1 24A RN U IR B Le Ak

WLEEL ARG 1.2 .4 JE DG T Iob Bk J3E 441K X
M1 (P<0.05). L1322,
3.2 24NN RS ) SR B

T H ZECR R, ARJS 1.2 .4 BT, B=-2.800.
-1.760.-0.890, P31 <<0.001, ZE WA ST 1.2 .4 J& BsF R
SRR I O T i J RR R OR S Y R A il B AR
2.800,1.760.,0.890 cm; MLELLH * A5 1 J& ELLH * AR
J5 2 8 WM B L+ AR5 4 J8 B=-1.070.-0.880.-0.600,
PAE 3519 0.003.0.003.,0.048 , WAL * AR5 1 & WL
LA R T 2 Ji WS R T 4 ] 3800F HR 20 43 0l
1 1.070.0.880.0.600 cm, Bf ML 40 * A J5 1 & W%
ARG 2 WA =R 4 ARG Y KR

3.870.2.640. 1.
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Figure 1 Comparison of knee swelling degree at different

time points between two groups

R2 2ENEIRT 2K T IR BE L A (s)

cm
Table 2 Comparison of knee joint swelling at different time points between the two groups (x+s) cm
H 3 % UNEEPS AR5 18 AR5 2 ARG 48
WMEEEH 120 45.1842.09 43.2242.11 42.5341.48 41.774+1.36
X 2 120 44.92+1.93 44.0341.82 43.17+1.24 42.12+1.18
2IEN 1.001 3.184 3.631 2.129
Pl 0.318 0.002 <0.001 0.034
R3 2HFERBRXTHKE X AR
Table 3 Generalized equation analysis of knee joint swelling at different time points between two groups
Ak B S.E. BISYCI Wald y* Plii
AR 44.925 0.176 44.580~45.270 65 236.714 <0.001
WMEEH 0.250 0.259 -0.258~0.758 0.931 0.335
Xf HRZH - — — — —
UNEEPS — — — — —
ENERY -2.800 0.194 -3.179~-2.421 2009.342 <0.001
ARJ5 2 )8 -1.760 0.202 -2.156~-1.364 75.739 <0.001
ENEEY: -0.890 0.236 -1.353~-0.427 14.206 <0.001
WG LH AT — - - - -
ML ARG 14 -1.070 0.363 -1.782~-0.358 8.684 0.003
WA 5 2 A -0.880 0.292 -1.453~-0.307 9.066 0.003
LR YL A 4 )8 -0.600 0.304 -1.195~-0.005 3.905 0.048
R4 2HEARREM SEEXT RKRE LR (xes) C
Table 4 Comparison of knee joint skin temperature at different time points between two groups (x+s) C
Bkl % UNEEPS A 14 AR 28 A 4 JH
U ZS4) 120 36.98+0.36 36.69+0.22 36.52+0.34 36.27+0.16
X HEZH 120 36.91+0.39 36.814+0.24 36.7740.23 36.390.20
HH 1.445 4.038 6.672 5.132
Pl 0.150 0.008 <0.001 <0.001
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Figure 2 Comparison of knee joint skin temperature at
different time points between two groups

3.4 24 AR ST R IR E ) iR Pr
TR EH 25 R, ARJS 1.2.4 B, B=-0.090.,

-0.130.-0.520, P4 <<0.05, B AR5 1.2.4 J& i W
FE 20 FR A TR G B IR IR BE 43 ) AR S5 2 R IR
0.090.0.130,0.520 °C; ML ZLLH * AR J 1 J5 W 84 *
ARG 2 B AR5 4 B=-0.193.-0.330,
-0.187, P ¥ <<0.001 , WAL 2 * A J5 1 Al O ZR 4 R
J& 2 J8 B AR S5 4 8 3 i EOet B2 415 0.193
0.330.0.187 °C, B R EE A1 * AR5 1 J& LR 4 A Jg
2 8 B AR 4 )5 53 AR 5 2 R AL 0.283
0.460.0.707 “Co |~ X FENLFE S,
3.5 2HMEORTTIG ATE I K hREL LSS

T HHT, 241 ROM \LKSS Hig 22 R ¥ o4t it 2%
X (P>0.05); THi)5,240 ROC . LKSS ¥/ T ¥
I, ULER 4 28 T B2 (P<<0.05) . L6, X
TR IR 7 I 8,

RS 2AFFNRBEXTRKEE X RS

Table 5 Generalized equation analysis of knee skin temperature at different time points between two groups

A i B S.E. BI5%CI Wald y* P1H

R 36.905 0.0350 36.836~36.974 1110 459.865 <0.001
MEELH 0.070 0.0479 -0.024~0.164 2.141 0.143

pogikiil — — — — —

ENEEPN — — — — —
ARJE 1 -0.090 0.0382 -0.165~-0.015 5.569 0.018
ENERAL -0.130 0.0409 -0.210~0.050 10.125 0.001
ENEEYE -0.520 0.0355 -0.590~-0.450 214.089 <0.001

SREELH A i — — — — —
ME ARG 1A -0.193 0.053 -0.296~-0.089 13.242 <0.001
LA 2 J] -0.330 0.0607 -0.449~-0.211 29.572 <0.001
LA 4 -0.187 0.0522 -0.289~-0.085 12.856 <0.001

R6 2ABXTIEEE R INBELLE (v2s)

Table 6 Comparison of knee range of motion and function between the two groups (x+s)

L3 - _ ROM/ _ LKSS/4+
UL THUS T T TG
PS4 120 34.9843.18 118.62+5.25" 29.2442.02 92.05+5.14"
X AL 120 35.2643.88 102.21£5.06" 29.5042.28 79.36+3.28"
sl 0.611 24.654 0.935 22.799
P 0.542 <0.001 0.351 <0.001

T SFRAT BRI, 1) P<0.05.
Note: Compared with the same group before intervention, 1) P<0.05.
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Table 7 Analysis of generalized equations of ROM angle in two groups

bk B S.E. BI5%CI Wald y? Pl
el 102.208 0.460 101.307~103.109 49 421.985 <0.001
M ZELH 16.417 0.663 15.117~17.716 613.109 <0.001
X AR — — - —
Tt - - - - -
T -66.950 0.586 -68.099~-65.801 13 040.216 <0.001
POk S ik i T} - - - -
M TG -16.700 0.809 -18.287~-15.113 425.176 <<0.001
®8 2HLKSSIEST N AESH
Table 8 Generalized equation analysis of LKSS score in two groups
ARk B S.E. B95 % CI Wald y? P
AR 79.358 0.299 78.773~79.944 70 651.385 <0.001
pUE St 12.692 0.553 11.607~13.776 526.055 <0.001
L — — — —
TR — — — — —
T -49.858 0.351 -50.545~-49.171 20 239.996 <0.001
WG T — - - —
WAL T WU -12.950 0.629 -14.182~-11.718 424 475 <0.001

3.6 284G EomPIOK - Hei

T AT, 2 40 P BT L S-HT /KF L 2 53

fF 1+ AT, WAL IR F X B 41 (P<0.05) . UL

2O, RRILE10FIE 11,

Giit o B L (P>0.05) ; UG, 241 PH 5T (5-HT
F9 2HMBEREY KT LS (v+s5) ng/mlL
Table 9 Comparison of serum pain—causing substance level between two groups (x+s) ng/ml
awo B & L _—HT
T THUE T T HUE
WEL L] 120 238.08+51.07 158.04433.18" 920.31+103.53 419.24+70.55"
paplicti:| 120 229.76+54.16 186.19+29.67" 916.16+108.76 532.03+85.18"
ALEN 1.224 6.928 0.303 11.171
P{E 0.222 <0.001 0.762 <0.001
- SR TR, 1) P<0.05.
Note: Compared with the same group before intervention, 1) P<0.05.
FR10 2EPHRAKE X FESH
Table 10 Generalized equation analysis of substance P level in two groups
AR B S.E. BI5%CI Wald % P{H
e 186.185 2.698 180.898~191.472 4763.501 <0.001
ML -28.150 4.047 -36.082~-20.218 48.384 <0.001
X fEH — — - - -
T HHi — — — — -
THifE -28.150 4.222 -36.425~-19.875 44 452 <0.001
pUE =35 o 1Y — — — — -
ML T 5 108.190 6.778 94.906~121.474 254.805 <0.001
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FR11 24A5-HT/KEXFESH

Table 11 Generalized equation analysis of two groups of S—HT level

A5t B S.E. BISYCI Wald %’ P
R 532.035 7.743 516.859~547.211 4721.397 <0.001
WMZEZH -112.800 10.054 -132.506~-93.094 125.866 <0.001
AT HEZH - - - — —
R - — — — _
THiE -112.800 10.340 -133.067~-92.533 118.999 <0.001
Xof R T - - — - -
L2 T T 5 613.880 16.530 581.482~646.277 1379.243 <0.001
3.7 28 RIEFERRLLES TXF IR, WG T X BREH (P<<0.05) . L3k 12,
THAT, 24 TNF-o IL-6 K- B ZE LS it 7 O ILER 13 Fik 14
R (P>0.05); THUE,2 4 TNF-a  1L-6 ¥k
Fz12 2ARIEIRIREEER (x+s) pg/mL
Table 12 Comparison of inflammatory indexes between the two groups (x+s) pg/mlL
o . TNF-«a 1L.-6
A R B TR i TR
pU =S| 120 307.18+62.03 151.0640.16" 10.6642.05 5.8941.43"
X HEZH 120 309.28+63.14 208.09449.74" 10.194-2.43 7.08+£1.79"
HH 0.260 9.772 1.620 5.690
P 0.795 <0.001 0.107 <0.001
T SRR, 1) P<<0.05.
Note: Compared with the same group before intervention, 1) P<0.05.
#13 2B TNF-aXKFI X FEDH
Table 13 Generalized equation analysis of TNF—a level in two groups
AL B S.E. B9I5%CI Wald y* PH
HHE 208.095 4.522 199.232~216.958 2 117.577 <0.001
pUE-SZE| -57.030 5.812 -68.421~-45.640 96.299 <0.001
POt - - — — —
Rl — — — — —
T 101.180 6.921 87.616~114.745 213.738 <0.001
WG 2H T T i — — — - -
MELLH T Tl 54.940 9.636 36.054~73.826 32.509 <0.001
F14 28 IL-6KFE X FESH
Table 11 Generalized equation analysis of IL.—6 level in two groups
AR B S.E. BI5%CI Wald y? P
R 7.075 0.162 6.757~7.393 1 900.929 <0.001
JUE | -1.190 0.208 -1.598~-0.782 32.673 <0.001
poiise::| — — - — —
T - - - - -
T 3.110 0.267 2.587~3.633 135.767 <0.001
Xf BEZH T T - - - - -
ELL T Tl J5 1.660 0.351 0.972~2.348 22.387 <0.001
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Effect of Lymphatic Drainage Manipulation on Knee Joint Swelling after Anterior Cruciate
Ligament Reconstruction
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ABSTRACT Objective To analyze the effect of lymphatic drainage manipulation on knee joint swelling after anterior cruciate
ligament (ACL) reconstruction. Methods This prospective study was conducted to select patients with ACL injury admitted to the
Orthopaedics Department of Shanghai Ruijin Rehabilitation Hospital from February 2020 to February 2023. The participants were
divided into the observation group and control group according to the random number table method, with 120 cases in each group.
ACL reconstruction was performed in both groups. Postoperatively, the control group was treated with ice compression, and the ob-
servation group was treated with lymphatic drainage manipulation. Both groups received continuous intervention for 4 weeks. The
swelling degree and skin temperature of knee joint were observed at different time points (postoperative day, 1 week, 2 weeks and 4
weeks postoperatively). Range of motion (ROM) and knee function [Lysholm knee score scale (LKSS)] before and after intervention
for both groups were observed, as well as changes in pain substances [substance P, 5-hydroxytryptamine (5-HT)] and inflammatory
markers [tumor necrosis factor-o (TNF-a), interleukin-6 (IL-6)]. Results The swelling degree of knee joint in the observation
group was lower than that in the control group at 1, 2 and 4 weeks postoperatively (P<0.05). The partial regression coefficient
showed that at 1, 2 and 4 weeks postoperatively B=—2.800, -1.760, -0.890 respectively, with P<0.001, indicating a reduction of knee
joint swelling in the observation group at 1, 2 and 4 weeks postoperatively compared to the postoperative day. The observation
group*1 week postoperatively, the observation group*2 weeks postoperatively, the observation group*4 weeks postoperatively ,[A%=
-1.070, -0.880, —0.600, P=0.003, 0.003, 0.048, respectively. The observation group*1 week postoperatively, the observation group*
2 weeks postoperatively, the observation group*4 weeks postoperatively were lower than the control group, that is, the observation
group*1 week postoperatively, the observation group*2 weeks postoperatively, the observation group*4 weeks postoperatively were
lower than the postoperative day; The skin temperature of knee joint in the observation group was lower than that in the control
group at 1, 2 and 4 weeks postoperatively (P<0.05); the interpretation of partial regression coefficient: at 1, 2 and 4 weeks postopera-
tively }—0.090, -0.130, —-0.520, P<0.05, indicating that the skin temperature of knee joint in the observation group at 1, 2, 4 weeks
postoperatively was lower than that on the postoperative day; the observation group*1 week postoperatively, the observation group*
2 weeks postoperatively, the observation group*4 weeks postoperatively 31—0.193, -0.330, —-0.187, P<0.001, the observation group*
1 week postoperatively, the observation group*2 weeks postoperatively, the observation group*4 weeks postoperatively decreased
by 0.193, 0.330, 0.187 °C compared with the control group, that is, the observation group*1 week postoperatively, the observation
group*2 weeks postoperatively, the observation group*4 weeks postoperatively decreased compared with the postoperative day. After
the intervention, ROM and LKSS in the two groups were higher than those before intervention, with the observation group higher
than the control group (P<0.05). After the intervention, the level of substance P and 5-HT in the two groups was lower than those
before intervention, and the observation group was lower than the control group (P<0.05). After the intervention, the level of TNF-a
and IL-6 in the two groups was lower than those before intervention, and the level in the observation group was lower than those in
the control group (P<0.05). Conclusion Lymphatic drainage maneuvers are more effective than ice compress in improving postop-
erative knee joint swelling, lowering knee skin temperature, reducing postoperative pain, and promoting recovery of knee function in
patients undergoing ACL reconstruction.

KEY WORDS anterior cruciate ligament injury; anterior cruciate ligament reconstruction; lymphatic drainage manipulation; ice
compression treatment; knee joint swelling degree
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