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Postoperative Rehabilitation of Ligamentous Injury of Knee Using
Limited Motion Brace

Jung Man Kim, M.D. and Choong Seo Park, M.D.

Department of Orthopaedic Surgery, Catholic Medical College and Center, Seoul, Korea

The authors have reviewed 46 cases (38 males and 8 females) with ligamentous injuries of the knee
in the Department. of Orthopaedic Surgery, St. Mary’s Hostpital, Catholic Medical College and Center,
during the period from Feb. 1983 to May 1985.
The patients were divided into two groups according to the two different postoperative rehabilitation
programs. In one group, rehabilitation was begun with limited motion brace from 2nd week postopera-
tively (Group I). In another group, a long leg circular cast was applied for 6 weeks postoperatively,
followed by rehabilitation (Group 1I). All patients were allowed to bear full weight in 12 weeks posto-
peratively and were recommended to keep appling braces for at least 6 months postoperatively. Sports
or other vigorous activities were allowed in one year postoperatively.
Primary repair was performed in 14 cases in Group I (66.7%) and in 17 cases in Group II (68.0%).
Reconstruction of ligament was performed in 7 cases in Group I (33.3%) and in 8 cases in Group II
(32.0%).
The results were analyzed in terms of range of motion, pain, instability and muscle power in each
group according to O’Donoghue.
The results were as follows:
1. Three months after operation, over 120 degrees in flexion was achieved in 18 cases in Group I
{85.7%) and in 7 cases in Group II (28.0%). The recovery of range of motion was achieved earlier
in Group I than in Group IL

2. Three months after operation, extension lag was seen in only 2 cases in Group I, all of which
were below 10 degrees, and 13 cases in Group Il of which 10 cases had extension lag of overl0
degrees. The recovery of muscle power was achieved earlier in Group I than in Group IL

3. Overall results showed “excellent” in 17 out of 21 cases in Group I (80.9%) and in 12 out of 25
cases in Group II (48.0%).

In conclusion, the limited motion brace was effective in early recovery of range of motion and mu-
scle power, without any significant loss of stability, after repair or even reconstruction of the ligaments
of the knee, regardless of the type of injury, although the number of posterior cruciate ligament tears
were too small to come to a concrete conclusion.

Key Words: Limited motion brace, knee, Ligamentous injury.
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234 A KEF F9 w4 oz AEH4AA
kx| 4 nAyy L kgAY Rl B4
ol oyt EEHHA sl FAAELE #T AN
oph o]z EAIAE A 8 AxEd
1983 24Y4e 1985w 547tA AR o
H& Ardyd HYogd YUt FY g3 el
A& A 8 wbokar HA 11d o) 49 F4)7F FHEYR
4682 £ U £4 AAE AR, ¥
$EA4) ¥ 2.Z7|(limited motion brace)-§ A}-8%F A
FF@E 1F218) 3 Feix 42 2YFY AR
T A OF 2582 vliste 1 A8 34 %371
&l el

&3 24
1) oigd 3 Mdd
@2h7h 38#(82.2%) , S 2H7F 83(17.8%) R .2,

Table 1. Distribution of Age and Sex

-39 F=le 20~3090 Y FF7) g dolsic
(Table 1).

2) a4 w9
2949 Wy gL E 2] 7t §lglct(Table 2).
3) olcy Al BN

A wE shd e W &AYUo ) 159 (32.6%)
2 b BT A&A¥UHY 2% sde sl
oh. 4 5} W A33Uo o} Al Al of o] ¥
o] 124 (26.0%)% 7 wkstc} (Table 3).

XNE W o3
1) Xig g

7t FollA A 53 AAEE A% o= Al
IENAE 7 148 (66.7%)9) 7#(33.3%), A I
Foll 4= 17 (68.0%)2} 8 (32.0%)%1 £} (Table 4).

Wi $3o 5L WAFAAN A L
=% APl A, Fubaalglei = Maclntosh
thE 44 (multiple suture technique)$ A}F-£3}4]
oh. W& Z4eH 9] A% ODonoghued] wh3

Age Sex Male Female Total Z 2] 4-(singe flap advancement)S- A} [ 3} Al I+
A4 Az 14, AT deiAe 44 Y A

;:ig 139 2 243 RV ATE 1, ADE 3e6l4 Agsiz

31~40 8 2 10 Table 2. Side of injury

41~50 6 1 7 Side Cases Percent

51~60 1 0 1 Right 29 53

Over 60 1 1 1 Left 17 47
Total (%) 28(82.2) 8(17.8)  46(100) Total 46 100

Table 3. Frequency of ligament injury

Ligament Group Group 1 Group II Total (%)
Medial collateral ligament 7 8 15(32.6)

€ Ant. cruciate ligament 5 7 12(26.1)

¢ Post. cruciate ligament 1 3 4( 8.7)

€ Both cruciate ligament 1 1 2( 4.3)
Lateral collateral ligament 0 0 0(0 )

g Ant. cruciate ligament 2 2 4( 8.7)

€ Post. cruciate ligament 1 2 3( 6.5)

€ Both cruciate ligament 0 1 1( 2.2)
Ant. cruciate ligament 1 0 1(2.2)
Post. cruciate ligament 2 1 3( 6.5)
Both cruciate ligament 1 0 1( 2.2)
Total 21 25 46(100)
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Table 4. Treatment

. wg Group 1 Group 11
Ligament
Method  Primary repair Reconstruction Primary repair Reronstruction
Medial collateral ligament 5 2 5 3
¢ Ant. cruciate ligament 4 1 5 2
C Post. cruciate ligament 1 0 2 1
T Both cruciate ligament 1 0 1 0
Lateral collateral ligament 0 0 0 0
T Ant. cruciate ligament 1 1 2 0
T Post. cruciate ligament 0 1 1 1
€ Both cruciate ligament 0 0 0 1
Ant. cruciate ligament 1 1 0 0
Post. cruciate ligament 0 1 0

Both cruciate ligament 0

Tolal (%) 14(66.7) 7(33.3)

o
<
(=

17(68.0) 8(32.0)

Table 5. Methods of reconstruction

. Methods of
Torn ligament reconstruction Group I Group 11
O'Donoghue 1 1
Medial collateral Liament to bone 1
ligament reconstruction
Tatsuzawa 0 2
reconstruction
Lateral collateral Maclntosh 2 2
ligament I-T band Tech
Anterior cruciate Maclntosh 4 2
ligament I-T band Tech
" Posterior cruciate Hughston- 2 T 3 T
ligament Gastroc.

O’Donoghue : O’Donoghue’s single flap advancement technique

I-T band Tech. : Iliotibial band technique

Hughston-Gastroc. ;. Reconstruction of posterior cruciate ligament using medial one third of tendinous
portion of medial head of gastrocnemius muscle

Table 6. O‘Donoghue’s criteria for evaluation final results

Result Criteria Range of motion Pain Instability Eli:;z ((3)2)
Excellent Over 120° in flexion — — 100
Good Between 100° —120° in flexion + — over 75
Poor Below 100° in flexion + + below 50

uk2lok7 (semitendinosus tendon)-&- o] &% Tat-
suzawa | A £ 2 A DFol 4 28 35 2138519 c},
HZ&2Z2Yq6ltfE Maclnthosh®] 27 d % (iliotibial
band technique)-& =+ Foll 4 23« st =
Azl & 25 S A5F22 A (patelloquadri-

ceps tendon)-& o] &3 Maclntosh 2| “over-the-top”

uhw g, Fulalxleled & u] 2 (gastrocnemius) 2]
W &% (tendon of medial head)®] 1/3& o] &35
Hughston ] u}d -8 2}-£35}9 c} (Table 5).
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Fig. 1. Limited motion brace. A.Anterior view.
B. Lateral view. a. Velcro Strap:fitting thigh, leg
and foot. b. Femoral Upright: maintaining poste-
rior stability of the thigh. c. Tibial Upright: ma-
intaining anterior stability of the leg. d. Femoral
Bar:enhancing anterior stability of the thigh. e.
Tibial Bar:enhancing anterior stability of the leg.
f. Stainless Steel Side Bar:maintaining medial and
lateral stability of the knee joint. g. Limited Mo-
tion Metallic Hinge Joint :limiting the range of
motion of the knee joint. h. Suprapatellar Knee
Strap:tightening the distal thigh to femoral upri-
ght. i. Infrapatellar Knee Strap:preventing the ti-
bia from forward displacement. j. Foot Plate: pr-
eventing the tibia from internal and external ro-
tation. k. Wrench: fitting in position of nuts of
metallic hinge.

Fig. 3. A. The extension is limited to 20° flexion
B. The flexion is limited to 90° flexion.

The range of motion of the knee joint is limi-
ted between 20° and 90° flexion from the 4th week
to the 6th week after operation.

Fig. 2. A. The extension is limited to 20° fle-
xion. B. The flexion is limited to 60° flexion.

The range of motion of the knee joint is limi-
ted between 20° and 60° flexion from the 2nd
week to the 4th week after operation.

Fig. 4. A. The full extension is permitted.” B.
The full flexion is permitted.

The full range of motion is permitted from the
6th week after operation.
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Fig. 5. The full weight bearing is permitted
from the 12th week after operation.

Zle HER, £3HE, 5 Y T2 745
of e, Aole 5o Al FEEF7
A2 B, HEY Y eE e dnis =

2 el wte} Fu} 1/2-¢ polyethylene upright
2 AL ZASE, A% AW F e Y sy
29 od Wstel A gael Ay 44 A
71 918 Ak 1/2.& 29 vle} velero strapo g 9
A& 1A vk, dupAl el £440] T3¢9
dEE HHAE F712 ol Yo} FE Y 2y S
7k B-2lell of | 8o (femoral bar)e} 7 F X (tibial
bar) & $atehe) AE A AN E AT 4 AUE
F B9, €Y ok&ol stainless steel
side bar 2 W23 WA AL cwAY &
T ALY F e TEAT T4 a4 24 (limited
motion metallic hinge joint) g A}&35le] Wil 7}
= 499 £ $EE sHseAl o, =g
£ F 48t 2-# ol supra-patellar knee strapsz} in-
fra-patellar knee strap& Al§-3le] $3p4 Ho B
Yl TP SR, 4 e Y
o Wil o 3L w3k fEled FEFF
7}2] polyethylene 3 o 2 w34} (Fig. 1). £
sHAl zbol o) B3] ) &l ALE%F EFAHG B2
71 A el 2oy Ao Fukd g gt
= 8}7] $18}e tibial upright§ THP A 7= A2
AlZlom BEz) 284 shE| R Fubel] zle]
g bl (pad) & He] A4z o FAlgr Salad
+FE A" FAde TEF 657 5 o] i
5l tibial upright] 4%- 1/3¢ A A3l A FH

& HrES 90
3) +2% XX L ME

A TEAAs 55 257 &4 alde) 5 9
Yo wheh oia) AER s L3e]
o gebxl 42 THID o5 A5
% (quadriceps setting exercise) & A A& 91, 1%
TEANG B2 E AL 4F77) 250 £
B EFHHE 200~60°2 (Fig. 2), +4F 4 Fof
A 6F7kA 2F7-L 20°~90° 2 A jlEld SwA
o 554 $5¢ A Fig 3. $5F 65
oA 1257492 6%7He LEANE HLstd 2
A E3UNE ATeA $T RBLFL 445
2. (Fig. 4), 5% 1234 35}5 4-2] polyethylene
upright & 3}5| 4 shedell 4 A lsled 3hx]$9] W
314 g 9L HE L A AFHs 2y 4
ZEH3i ol (Fig. 5). &5Ag REr19 2187702 3
4 64Uz e},

B A OEe clgdlde £33 ) $23F
7 ol o) 4 FHoll wel 10°0~60° YT T
HAR 657 F3ha 42 1S sgn, ¥
Lenox-Hill brace & 34 6747 28475 =
AF Hile 12586 3§39

4) @3 3y Uy

A2 Az B AEL FEF MY £
A UG 2H S dA YA, AFHQ %
7t 34 1do] A 2 F 34 2414 O’'Dono-
ghue o] g 7lubel* =le} 4o &5H, &
Ao HE, dAYEY F5 47 % 2Hd 7]
g Fo] “%47"(excellent), “okF”(good), “H-a”
(poor) o2 kA 3}%ct (Table 6). £ AR
€ EF FEAF T g8 Z4HAAE A
G 3 F A& XAl A A} (stress veiw)® B}
alsksdet.

5) Xz 4%

FEF 3AYY £ LFUHA 120° o] 4
FA 5 Gl E A 1Tl A 183 (85.7%), Al MFoll A
£ 79 (280%)2 (x*=6.28 p=0.012) A} IFoll 4]
whE 3] 5-& 2o F9c}(Table 7).

ZRdl] A ated e Al [Fol A 10°0] 48] 414 A
gk (extension lag)-2 ¢l o} (10°0) 318 A& | %
gk 23#) A DEell A Al Algel e 138 F 10°
o] 4+8] Alal A gro] 10 He] Teoll QojHE
Al T3l A whe] 3] 4558 2o 90} (Table 8).

FEF AT 24 2449 41 LAF 4ol 8

By
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Table 7. Range of motion at 3 months postoperativ e

ROM

Over 120° 100° —120° below 100° Total
Group
Group 1 18(85.7) 2( 9.5) 1(4.8) 21(100)
Group 11 7(28.0) 16(64.0) 2(8.0) 25(100)
()%
ROM : Range of motion
Table 8. Extension lag at 3 months postoperative
G Extension lag 0° —10° 10° — 20° 20° — 30° Over 30° Total
roup
Group 1 2 0 0 0 2
Group I 3 2 7 1 13
Table 9. Final results (postoperative follow-up period :12—51 months)
Result Excellent Good Poor Total
Group
Group 1 17(80.9) 3(14.3) 1( 4.8) 21(100)
Group 1I 12(48.0) 10(40.0) 3(12.0) 25(100)
( )%

E F 7 k3T TS ggAel A 13
A 94.3%, A M0 A& 88.0%2 (x* =0.75 p=0.39)
o] zkol& H&lkz Yok, 21T $FTEE E
o A 1S 173 (80.9%), Al ML 128 (48.0%)
24 (& =531 p=0.021) ] T Fo| &= sHA Eskel.
EFFL A 7oA 19 (48%) oA, A IFE
4L 38 (120%)%9ct. ol F E3E 5 9
Azbeie 22 7 dEFE A 72 1lde 3%
Zdolof o} FulAlatele] 2L g dl2 EkRA4
& JeldA ggtev, FF A A4 EREE
T oY s 0 ARR g, ADFY 3
e WaEEadiel Fuplzleld (Fel 1), 92
zHolchel FupAl At (Fol 2), Y& &N}
A, Fupal 2ol (B 3), 58 & €2 §
WA Bz A Mgl 2009 2,548 ol
kAL gdgloy AlA A 30" e B4l Aljt
52 343400, Unx dele FoA5 £

43 €34 TT FFHH0E 10002 AR ol

% o] 9t} (Table 9).

AEgxdog A [FL A DT vls] dFAE A
sulx) fo AR SEHS o Y 3ol Ao
Ax A EA gk, F3rH Aot Fokek.

2
Holden 3} Jackson' & £xAd qle] £4HF2] A
ol gle] F& AR 7] Hg 47E2] YA (the

four “P's”)o2 1) 2% 34 %t RB3F (protec-
tion) 2) A <£4kel ulkx| (prevention) 3) o] ¢} F=t
A}ej (previous performance level) 28] =& 4) ¥7)
W43 wisle] of 7] (postponement) & ZE3gct. o]
3 o] £ <Ad £4HY da % Ex A4
¥ 289 o] Fxe e AEAgle]l 3
g AR SEHHYE S A7IRAE BER A
2 ak=e Roleh sk, 2 v A 2 {7t
#77ke] @& kA o] ste] WA B
228 77 DAL dokslent ' 1 AL
239 273k WA AR HHyomum g0 2

o) o § 2ol Weh. = B4 Wolifs
law 9} 7ro] qleH 8] 2] {3} ol 4 = 24 A (collagen)
o) S| E3H e R (stress) wakol wheh Al 5o
Al 45 & 2FE sl ok A (tensile strength) o]
Z EEG UHE AAsER 27 FFe] Had)
g 2y 251354 ¥ A4S H desle
AL 48 T AAEE AT Ui shodo) W
Batx &7 ste Aolvh. 4AE ol Mzt
dol whA§ A8l e AgEe] FEF F 6572
£ HunAsE A% AYL s et
ol#q £71 53 AL FRlgte Aukd Tt
2 BEE A 24T 5 Adve oA wyel
dekd 44 EE ARG Ao £4E F2 YR
£ A “B37EHA 27EFE A7l Aelet s
Aeprsnte 255l Al 7b H A0 Ao B )8t
o] fA=E £34H AEE 24 W He

% = Y
Z&459
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70°~90°% 1, FalAAdd & 60°', Akl Al e
40° ~50°% 1 = 30°~70°'Y, Furl el 10°
~40° 2 Hof ek, T AF A2 FAF
A9 Aolst +4epao) B AolZ A #7
Mot $HHAF Al ne 4 $FHAE 8
SRS £40 HAA 2 Foldel7ha) tha ol
DAL ofol G}, Tz AN @
AR F+FHAE Eed st 88 AY S 7
HE Aol £5UNE FABATL, AFE g0
T+ UE A0t H9 AT RAE S Gele], 2
29} e At 2EH ANE AYSF YER EE
) Aol 232§ F43ch o) AA A &A| Y o]}
sHAleh.

j-,]—‘-'_hoﬂ -3_}.2]__%%1, 8,9, 14,17, 33, 24) %%;@ o‘_]_uﬂ _AT-__%__;
A 2 o] ¥ 3 )& a}3(staged protective rehabilita-
tion program)el| 3 W a4¢ ALt o &
FA A +EF A3} FTFE ALY A =
NEE AL Aotod 2sldoldE 28AsA 4
il (hinged long leg cast) & 474 3}41c}"®, Larson'®
& 42F 1FAA%H 637 5FUL W0~
60° 84 7.8 % 7|(hinged cast brace) & A}&3}1,
£4% 633 2~337 24 LIUUE AR
dhx) 2 a4 R 27§ A543 ct. Hastings®
£ 3ol &4y veea el gle] %
AR A8 275 FAF F4) 45 ~100°2 A7}
shel AbgarslEnl ol AL 2dsk 23w (muscle
bulk) & #2471 &6 A3t} Qoo Axgy 23
T To2A Are AAY 9YE dibe Al
oA 4ol Yo AE ALY E & F3h
zpel 7t glgliel 3¢l ct. Holden st Jackson'™ &
B Al £4F d¥2Ae] AT WA
Heolgh 72H& Lale 250 %4 AHEFL 4
A3, 6 Foll & @2l 71 388 %ich. Larson' &
FEF 270 A48 30°~60° 2 H T HFSE
A-88lm ob-23k 2L AlglA] o)™, & 1) ekgte
Ege B3 £5¢ AVYR 1o AL #
Aghedl Egol "Hrh 2) 4 F 271852 Hn
AFF FFARY 27 $EHHE A7}
3) 423 Aol AL oo
5144 GAANE AFO 2 F4eT s,

Noyes'” & Z-a 2] whyiql
2ol ehstel ol az

ol £48 ohet
A A AR ) A gol v YAFEgoll o shod £
dAskY 2L FAYL ART, A AH

Aol A e o] AA4FEAR = gof Lul7ix
21252 A gke] & Tl Fo, M3y 274}
A48 2715 R o) R T3E U

ebdet ek, EF 1E U5 FE A4
W FEF 25 A FES oy
fom qlfe] A 432 nA S & T3 A
Astebe AE EF e

O’Donoghue®” & 424 ol x| f-= 2Fud] o
U EFEE 3AYel shAsAer sdo
=], Hastings” & s}l <l 9] b 4 (integrity)-&
63w s Feo] 4o R Folg wArE
FHYo] £88ct 3192, Noyes' ' & $45
A 8Fell A4S 61%, 57Ul 79%, 1204
ol 91%2| A#el utdtel d4gich. o] 9hzte] &3
g gL £RA 5o ol 42 Fy
3 A7 gebxie old Y A-FAHL A He
2 Uylojzinzg AqzEL ol AR £4F 2F,
45, 65,1258 Yol 55 &4 iy o
A4 AfrE Lol Shabsh sgkel S Lol
2F AR & AR A& AL, ¢F 2%
oAl4 4F7xE 7 el HEG Fbo] el =
2 e A F 200~60° 2 2FHAE A 4
HE FF5EAZH, 4504 6F7A 20°~
90°2 +FHHE SHIAR. =8 £4 st Al
437t et RHEFN A FEE AS
2 Aty 448 6FHele TEFHAE Alg
3z ke, AFHsrtAE Ak 4+ 9§ A
E2 WETHo] 2% 27 It g2 12
FHe & %A 279 tbial upright & 35
§ dukoll A Awksle] shE -9 W8 AE & &3}
I AT HEE AEde. oy AP xR 4
g3t Ast Al AL fAFHAAE 5,
=8, ARSAE A TFL AE Ak, ot
FupAl Al el o A9+ 98 ¥ diEE Fue)z
F4317k A4 A A7 TR FF
I FE S BAsteor ¥ e AR,

g4 &

ZHEE e HEdndsd At e
198313 24 H-e| 19851 54 712} folell 11do)4b &
A Fate] 7Hestdwl 11~64419) 463 2 1o £4F
EAHE AR 2% AY AYogy 2538
B %A 25 E At 271858 A3 s
AGH 1E), B 657 Felx 412 nAHFE ¢
FE AYIEE sl (A OE).

AR Aol ol U FH3 A AAEL
AR Gzt Al [l e 22 149 (66.7%)2F 7
#(33.3%)9 2=, Al DFol A& 22 178 (68.0%) 2}
84 (32.0%)31ct. F & Akel 2] AANE £5F 37
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Yol| FEHH Y& YR AT HF
HzAA $5HY, 29 ¥ 559 AE5ENE
3] O,Donoghue?® ] Hldiol] wlg} 3 7lsled c}-S
3 e AES 9.

L $£54H99 318 e 55 34l
120°0) 4k FTL A 1T AE 184 857%),
O7olAe 7# (280%)E Al [TAA »E 5
Hel 382 BT,

2. 238d| e F£F 123 A I FolAE
10° o] 48] A A A -2 glsle vk (10 ] 312 Al A
gub 2:) A DFAl A& AlA Aljre] e 128 %5
10°0]4+8) AlA Al gro] 108 vk Sof H 3] Kol 3l
JAE A [ 7oA e 349E ¥ F4c).

3. HE AT Ao "= A I FollA 179
80.9%), Al IFl4 123 (480%)= A I¢o] &
|8 F ket

AgAdoz $EAE ME/E Fu4lAIA g}
doll WA o7t Aol BT 4 glovt 29
£ £ FFokE FRelA sy A F%

L AR Fel oot Gt 24d8le] FFHH

S A

(e

9} 289 27 3o UL g5 Ao}
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