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Endoscopic ACL Reconstruction
Eun-Kyoo Song, M.D. and Dong-Wook Park, M.D.

Department of Orthopedics, Chonnam University Hospital,
Kwangju, Seoul Korea

Endoscopic anterior cruciate ligament reconstruction using central one-third of bone-patellar
tendon-bone autografts were performed on 76 consecutive patients. 36 patients out of them were
reviewed and evaluated with subjective and functional rating scales according to the Lysholm
knee scoring system, physical examination and instrumented anterior laxity test. The average
follow-up was 2 years and 1 month, ranging from 1 year and 6 months to 3 years and 8 months
and the everage age at operation was 31 years old, ranging from 20 to 49 years old.

At follow-up, the average Lysholm knee score was 87.2 compared to the average score of 49.5
prior to reconstruction.

Physical examination and instrumented anterior laxity test showed that excellent anterior sta-
bility was regained in all patients but two.

There were 4 cases of complication, a fibrous nodule anterior to reconstructed ACL, an effu-
sion of knee, a thrombophlebits, and an inadequate placement of screw fixation with protrusion
of bone peg out of tibial hole.

In summary, endoscopic ACL reconstruction using central 1/3 of bone-patellar tendon-bone
seems to be a good procedure, which leaves less operative scar, takes short operation time and
gives a constant good result as far as the surgeon is familiar with the technique.
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1990 5¥%¥ 1994'd 54972 4dF¢ Al

A F9 1/3 A7telAA & o] &3 cFuddF
ARAAJN AdE 7635 196789 A 33870
Y7 B 23170 FA7 Hseid 368l
WEes EM3u. A7 3390 Ex, 39
ol AR en FEBA Yole 204M 494714
i 31ARY. Sde2RE AAAAY 7L T
MEA 133712 Hd 3ot 5 £@H o
207, #& e@do] 1690l AdeA oA
AAAJY &3 i FFEeld Adee 7
48 & gizlen 19804 S g ddIRe ¥
Hee9 7198 #ZHU.

ARG 3710 E 232 &4 328, 71E
4812 dFEo] 22 &olen 1 F F77}
2420, fx= 4@, W7 32, AE 1aolAtt

Ty

EMde] A7leld] 23 e &3E £@H
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oF 3emellA 3.5mz FAEAT ol o)A 2
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Fig 1. Central 1/3 bone-patellar tendon-bone graft
was taken. It is 1 to 1.2cm wide and 9 to 10cm
long. At bone pegs of both ends #1 vicryl
suture was loaded.

A ol FEF AX HFL «F AHAE 2F
A 83 fFolt}, oFHA AN e €8
AEEH N SlolA olae] ZHole] Wsly MY

£ 5734 (isometric point) ol Al #eg F
AHe EAA eket)t. Friederich®t O’Brien
S AAE o) 43 ARAdA A2 FAHE WS
W AEde AW 3R A3 glow of
HEo FAHE AMAARIY Fapge] Aoy

"Over-the-top”&¢] (trough) A3l Uiz 3t
T (Table 1).

23y Friederich®} O'Brien ¢ AAE A2
o] FAHL @A AAE uf AYAARII) o
HE AHEC FEIEAN £8d JAL B
© YAo|BZ olBr} ot Ftoz {7 o W
94 dSHe] FEE vet e /PIAFAST o
vUe A4 AARre] RaRe] F4ld] fXAIFIWA
AAARI e 58 AHEIEA AWHARINe)
AP A JYE X gomz F2 44X
Aol €t AdE AT FAHA AEZA
(guide wire) & AF}138taL o] A7]ol we} n]
g JdE A3 9] HINE FEANE A
A& 44 792 BUH(Fig. 2).

FERs APAAID AAE JoAN NEHS9
TRE 9A AF L w§ F87% FAolr}, on] F
o7 AZTYE B3l 54¥3 AFE /|TFE ol
sl e F AN FEAAE Ay dE
29 FARLE dEHSI AR EY TAAANA <F 6-7
me] A gleng 5 ANIAY T2 5FH
o] AxAFE &olsiAl A (Fig. 3). ©14x9
7)o wet o 10-11m3] 9] BF/N2 AT F
Be B3 THE FA dE I 799 ZHo)
£ olide WE Ansd| aHAT D o)X BF
1R}t AR EEHE AL 2 A
o 2.5mollA 3.5cm AEE Ut FEFARAE
A&7 dEZY 7HE T3 49 dEHE gigte
2 Y27 ARl ¥ (Fig. 4 fEFHAA
BAEE e o4 AZFE FFAE FHANA
AAANZ ¥ UER ARyez {FEEFANELE &
3] Pohfo] ojajde] @AY HAFEE sl
ot #873E B8k ool AEY & 3

Table 1. ACL graft isometricity(mean mm length change during full knee motion)

Femoral position*

Extreme Antero- Central

Overthetop  Over the top

Over the top Over the top

Anterior superior Anterior Trough Antero-Inferior Trough Inferior Trough
g;bsll?ll op* Over the front - —-22 - - - - -
Anterior —84  +04 +52 +5.3 141 +0.5 +43
Central +37  +44 459 +83 *55 +40 +59
Posterior +70 +63 495 +16.3 +13.7 +11.2 -

* = relative to anatomic A.C.L. attachment
+ = increased lengh during extension

= increased lengh during flexion

+ = transitional lengh change during motion
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Fig 2. Isometric point drilling and reaming to tibia
was made with drill guide

o dEEe] FH2E AY=e B AQEEA
H3 (probe) & 183l AUAP L Rol3HA 34
o} old o] el FF Wt EFe] TR 9%
S AMIEL o]y &/ 3Wr A7 ¥
22 F2HA @1 ZAIE7Y U ¢43%) dX3=
& QEESH AS7YE 5ol weE Ygle B
e 2EHAAN RS fAEKT. YA
(interference screw) & ©o|47ie] &4& ofws}y]
A3t AAE BE7|Fo 79 ARE 347 79
€ B3 BHU AYT F oj4e] &4y
A =g FoltdA THAUALE dEE 7 o)
Aol W AAtelo]l ARlEle] o4 A& nAIA
oH(Fig. 5). ol JAle] wheka o]Ae) we)
o]l N2 FolX& A(divergence) & WA 5] ¢
3t WAL U SZAIAL Pt AFTPH
velgle Bkl ok 201b, o 1AL KAEHEA
Fate €RELEFEL BEAA o149 B34 ¢
g A3 Fo £BAE A30° FITAA AT
Fell ZHaUALE &),

2 .

% cVdel LEUNE 2UY 4 Y& 1)
2 DY $¢ ThedRE $@de $HNAE
53 Q% 2IAe] £BE FELEL A3 B
At AL UE @ $E AZEeE 8T

Fig 3. Isometric point drilling to femur using special drill guide was made.
Closed arrow : special drill guide
Open arrow : guide wire
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Fig 4. Passage guide wire driven out through tibia and femoral drill holes.

Table 2. Rehabilitation Program

Date after surgery

Treatment

2-3 days

7-10 days

2-3 weeks

5-6 weeks

12 weeks

16 weeks

ROM-exercise for terminal
extension

and 90° flexion

Weightbearing as tolerated
ROM-terminal extension
Active-assisted flexion
Strengthening-knee bens, step-ups,
calf raises

Partial to full weightbearing
ROM-terminal extension to 100°
Weight room activities : leg press,
quarter squats

Bicycling

ROM- terminal extension to 130°
Continue weight roon activities
Continue bicycling

Full ROM, Discontinue brace
Increased agility workouts
Arthrometer test

Increased agility workouts

Fig 5. Interference screw fixation through anterome-

Adeer] $522 AMFaTe 2743 $58 5
7o &F 2F-3Fde 1102714 €34 ¢
THHE F7MIIL 7178 ol 43l leg press
Fagelr] §9 7198% (weight-room activities)
dial portal 3 ZAAA ePIEEE AR £F 5565

SRNE 3 130=7A9) &8 U E 43
&% 131093 el Aujo] HEigol @de] 2 L €F 12FHHE 8AE 29984 W7 D side
Z(knee bends) ¥ AA (calf-raise) +F& Al7lm  step cut® VAYLEEE F71810 % (Table 2).
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Table 3. Lysholm Knee Scoring Scale

€ B3P en AdoM Fedd HFFAM
Telos®?171& o83t 201b. 2 APHAJNE A
A eddH M FPEdEe] AR A=
g 5333 FARE AelE v mddAY (Fig.
o) IR RcgE 1 R FAFY AFY P
ZHAR S vl E4 39t

Limp
None 5
Slight or periodical 3
Servere and constant 0
Support
None 5
Stick or crutch 2
Weight-bearing impossible 0
Locking
No locking and no catching sensations 15
Catching sensation but no locking 10
Locking Occasionally 6
Frequently 2
Locked jt on examination 0
Instability
Never giving way 25
Rarely during athletics or 20
other severe exertion
Frequently during athletics
or other severe exation 15
(or incapable of participation)
Occasionally in daily activities 10
Often in daily activities 5
Every step 0

Pain
None 25
Inconstant and slight during severe exertion 20
Marked during severe exertion 15

Marked on or after walking more than 2km
Marked on or after walking less than 2km
Constant
Swelling
None
On severe exertion
On ordinary exertion
Constant

—
QWO

—
SO

Stair-climbing
No problems 1
Slightly impaired
One step at a time
Impossible
Squatting
No problems
Slightly impaired
No beyond 90°
Impossible

ONOO

O N &

Fig 6. Arthrometer test using Telos® (201b.)
A. Preoperative arthrometer test showed 11mm side to side difference.
B. Arthrometer test at final follow-up showed 1mm side to side difference.
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Lysholm knee scoret &3 2244 6637
B 49. 510 em £F A1 704NN 98F 7
A P 87.24e2 et 36W AHaHdAM F
A4 shegolu Age o2 e ool 2%l
o HZ7]7 glo] Byo] st 33"l 2l
oME FEHUH7 FALE EHN Y YA 3
e 45-10=9 AAAFe] AUk 3WF 279
€3 4109 AAAZe] UAD A cH(Table
4). Lachman@Ale €dde &4& 29 A%e
gigiem 5mmoldte] AWPHAE BQl 1xe] PAe)
74, 5-10me] ALALE 29 2= HAo] 23
3, 10mm ©]39] ALAYE HQl 3= FAo] 6F°]
Aoy €F AL S40] 224, 1% FAe] 12
3, 229 g4l 2ol e 3z YL Ty
A %o} Lachman@Abl Bol 3E AL ¢
2ISitH(Table 5). Pivot-shiftdAMY €dde &
29, Axe %4 94, 5= ¥ 219, F
9] P qHolA o F FAIF M 4]

Telos®7171& o] 43 AWAAHAA N B4 <8
Aol o)z} 201bHAHE €4 4mmollA 17mme] W
A2 B 9.3mA ot £F FA4 OmolA 7o
48 Bo HT 2.4mE Fasle] Ax A9 AAA
o] 2EEHU}(Table 7). Y& AT 35200A
Telos®7171& o] &ATAAHANAN BY &8-
el #ol7l 3moldE T2 HAHE BHYch Tmm
9] Aol BAW 19 FHYAAY &) Fub
E Afoln 719484 UE Y A28 dAled
Alrghal 29,

Table 7. measurements of arthrometer test with Telos®

(mean+SD)

Preoperative Anterior displacement
Injured knee 11.1%£3.1
Normal knee 1.8+0.8
Side-to-side difference 9.34+3.0

Follow-up
Reconstructed knee 41+22
Normal knee 1.7x£0.5
Side to side difference 24+2.1

259, Axe $Adel 11der XL HIAY
(Table 6).
Table 4, ROM
Preop. Follow-up
Ext. lag 2 3
(5-10°)
Full ROM 34 33
Table . Lac.hman test
Preop. Follow-up
Negative 0 22
Grade 1(<5mm) 7 12
Grade 2(<5-10mm) 23 2
Grade 3(>10mm) 6 0
Table 6. Pivot shift test
Preop. Follow-up
Normal 2 25
Mild 9 11
Moderate 21 0
Severe 4 0

WA S HAME FHAIARIA &240] BRtE 1
B3 133H AWHARJNY &4 3 19d0A H
g4 Wz} dden ol AT 34PN E H3
d A3E BeolA sttt B FS 4alolN #s
itk Aol AdE ARHAJNY Aol HRA
Aol A AAHZN7} dAeH, Y] dHE
%, 4o A, 28z dEE9] VA 2
AT AX 9 o] Wyt ASFHRE oA
3] E&5 o] YA A2 (staple) 2 AT L7t
#2= At (Fig. 7).

L ¢

ARAAIUY] Yo dig x|2e] FArgel
uel ogA ARHAINE A eBEE <
AAE AA7e] A o] A& AR
ARG AhEF $& FHE A7) A8 g9+
HQ 2Pl Udhe AMde] #RIF o] 24
EL T84 g, 27 olxde H™, aem
And aFoz2 RINBVHEEEFE L3 AE0
o}, AN dEE £33 044 AP
< AYAARINE SF-A AAA AR A



Fig 7. Placement at interference screw.
A. Adequate placement.

B. Inadequate placement at femoral side and screw & staple fixation at tibial side due to protrusion of bone

peg out of tibial hole.

AL 3+ Aotk Butler 5°2 &/4179 1/39|
7V 28 A ol ey ol G A4
ZARlehel gt 191%9] Z=g Zetn FHYch
Noyes $°2 14mg] Ho|& ZE &/40& AZ A
WAt o] HlE oF 170% FEE MR whiel
NARAL 70%, B3 49%9 BEE Zevn
it &1AE ol¥Heg AlgEe AL e
Hige g £33 S /AReH F8%
TF2EE PAIA et

A7E €MAE 0|43 & FEAEH AR
U AAEe &% & FAHYE AVIHE U5
ZUEL 5% #4313 vk, F F3He 4 A
ol 83, &8 $% 1/30] 83 AT o
AZoin, HUAE AR 23S Ao ZVLeF
o] 7bs38p7] W&ot} Clancy ¥'& €834 ¢
A 2 715AQ BEAE B AARIY &
7 PN F-EAA- o|&F BAEY APE
AlRE Ha 2d FAY F U%olH ¢35 3L &
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o] Aze} v]3 Aoz Az ¥
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EMA-F 0|39 M tnE L thE Yo 13

Brh 958 $53ch ANEY Adoze B o
FollA AL A YolM 36RBIN AT
olglen oz st &% ZZHA FENAR 5
EH9l 494 2TLE 2 2] AFHE $EL
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