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MR Imaging Features of Chronically Torn
Anterior Cruciate Ligament

Mamoru Niitsu", Masashi Kuramochi”,
Kotaroh Ikeda”, Tohru Fukubayashi?,
Izumi Anno" and Yuji Itai”

Magnetic resonance (MR) images of 40 knee joints with
arthroscopically proved chronic anterior cruciate ligament
(ACL) tears were retrospectively evaluated. MRI demon-
strated various features of chronic ACL tears: 19 knees
revealed with no identifiable ligamentous structure, and 21
had residual ligamentous structures. These pseudoligaments,
14 discontinuous bands and seven continuous bands with
elongation, were residual torn ligamentous fibers and/or
synovial tissues. All the discontinuous bands were disrupted
from the femoral attachment and were likely to traverse the
lower intercondylar space. Six disrupted ligaments were
attached to the lateral aspect of the posterior cruciate ligament
(PCL) . Coronal T2"-weighted gradient echo images
showed better delineation of the disrupted femoral attach-
ment and adhesion to the PCL. A chronic ACL tear with
minimal elongation or with PCL attachment at a higher
position may occasionally be difficult to distinguish from an
intact ligament.
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W B S R+ B RS O IR T I 3\ T, Magnetic
Resonance Imaging (MRI) {Z@\2 2 > b7 A b3fiee & JER
BHICLVEERRICZOREZHELTEL. ZHLOE
HIM DR L 7zBRIBMERT T8 R 2T, MRIAS
Wi Dfirst choice & 7 BEH% v, Lo LEHHOHN
TR OEHE R, FdmBEEkoEELRE, wb
W %pseudoligament DIFFEIZ L V), ZOMRIFTRIZE DD T
ZETHY, BHICERTLIHELE V. EROFMET
X, FOZHEIIOWTOETFORERH L D00, HE
RO EATIRELHE T TR~ DN EHESE, EOFMZ
RHPLOHIE R ShTwiv, Kifseid, BIEETHERS
M7z BRIFPERT+ PR BT OMRIFT R4 5% L, MRI

WREDM L% A5 ) LT HHDTH 5.

bl P

BEIBYERT T8t &, SERE»SMRIBRET T6
ARBULEEBL, poZOfIcEH 23 EOR LN Lo
PHEBIE L7z, BRARRY AT+ 8 R B A BE LT MRI
BEEATMAT S, & 6 ICMRIRAH 5 BHILLA L iR i g
B TON, BT FREEEHROER S N724054400
R E L (194, 214, FHERS. TR, 165-
425%). STHHEE, SMRIBE F T, BXUMRIRE DS B
ESMRA T COMMA LRRICHEA LR W, BIETSHT
RAOSHITFR AT R E R L 72ERNII S5 & B L
7z,

MRIZEE IIGEHEEL SIGNALSTTH V), 2E2ELR RIS
HHIANVERHCTRERZHISENEL TlRfE L.
B &% 51 /N B 4mmE OB EIRKT, B X USEIRET
MRE{G 21572, 7OV ARFNISSRET BRI 7o P BE O
T25% 3 [ {% spin echo (SE) 2000/30, 80/1(TR/TE excit-
ation), TEARBTEI(RIZT2* A% gradient echo (GRE)300/
15/2, flip angle 15" % vy, & 3 1Z216cm field of view,
256x192 matrix (= & 5 [Hi{§ %157,
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FARIEr, EAKETMR Bi{2 % retrospective |2 Fti L T, BHE]
$ECREH S M -BRIBME AT T8 E £, R, e
HFRIRE, BLUBRZEGRERREZO 3 FIZHE L.
SR (not visualized) & 1F, ABEE-BEM P SIRTHMES R
FTIRESTOERYPE oK RoN L wvd, F2I30EA 2
mmPL T OEPREEOFE Rz LEHb DL L. Zhic
& LiE2mmbEL EOFRIRY A5H 20T L i 5 LA FNTHIR
WAL L, €Ot &) IEE R LB R s
’[’_*-_?ikﬁbﬂ L7z FREREEFR IR (discontinuous band)
W, EFRBA R L E 2 O NDIREFT ORI AT—EBIZFR
WHENLD, ERIZb>THEELLZVWLOTHY, #BE
72855614 IR (continuous band with elongation) I, &HF
& KBRS D250 & 4 S L 2R ksl b h
P, EfRE LTERERTbDLERL .

0 bIFEREREREICOWTIE, WiEoME, HE
WHHAMEOR S, BILURBRTFHH~OMFFOFEIZLDY
SO bZ AT o 72, AR TIEEF KR E £ & 0
DR TH o 7z/28, i % m§ FIRY O KR8 o i
IROMIEIZ LY, ®hAL(high), HZ(mid), B & TIEAZ(ow)
DIDFHL 7z (Fig.1). BRMEHRMEDOR ST, EFHW
WORSIIILET 555, KBERAESRIHERIN VLD
RO, EEMO23ITHY T 5 &K S OBEFEMME;R
L5 b OERFER 3, B X UEEHIL/BOAHIFED
LB G DR 13 #HEHGl GBI F BT
TASTARWT 72 (3RERBT (% 12 TR 0 —ER I %5
LTRONZ S D% B+ TE 755 (attached to PCL) & L
7z.
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Fig.1 Schematic representations of discontinuous bands (dotted
lines)and continuous band with elongation (curved line)on a mid
sagittal section of the knee. The course of the discontinuous band
is divided into three (high, mid, and low position)according to its
location within the intercondylar notch.

Table 1 MR findings of chronic anterior cruciate ligament tear

& F
: MR findings cases period after injury (month)

MI}ET&L & % BIRTERT Bt S range
BEDOFFAli % Table 112779, MESEHRE
TR ORER S NL/2EH40EOMRI _

Not lized 19 75.1 7-120

BRIE, SR 1981 (47.5%), JEk o st
BRS¢ 1400 (35%) , B Discontinuous band 14 16.4 6-58
HFRIRGE 7 H(17.5%) TH o7z, &H Continuous band with elongation 7 14.9 6-26
7 I - DFE, SMRIEZ T TOM

fixTable 1IZRT & 912, EHHHIA
7510 B 2 FILHRTEREICEMEE2RLE
(P<.001).

MRITHERH & M ENZ19601E, T bTriERY
DALFEEEANICED 5NEDHRTH- 72 (Fig.2). T2iEH
HZIZBWTRETEET HHEROFE T 2560580
o 72H5, WK LRI OETAE % BER el
EBHRLTCWEAIEE shkhor,

IEBERIRE L S EN 148, TR L EEH
IIHERR S N7ohs, KRB ICHATRgEDORD bk
WRBEEHIOWIZ TH o7z, FDOPR % Table 2127537, &
FRELH OEATIEEAL 3 61(21.4%), L 15 #1(35.7%),
BAL 6 B1(42.9%) TH o7z, BEHBMEOR S TIE, KBRE

28

&% RV TEEFRONZEEHHE : 8 #1(57.1%),
TG 234 ) - 4 150(28.6%), BB /3% B0 © 2 1
(14.3%) TH o7z, Fig.3 ([ZFE /3258 L L CHFE
T A HHERE RS R ZRT. BRI AT AR
I IERE A ISR VIR & B 550 E 2 /R R DD
SNBDS, KBREIERENICIZARREEANET Th T %
B Do THELTRBY, KEEAEHIITEAARS
RO LN ol THILERMMRE{G CHAET TH 21X
3 D RIBRE Y %EW{E EZ, BaFHAEOR D D I [FEEAL % RS
BT O TV AT R CTHERR S W72 (Fig.3(B))
BRI T F WA O—EICER L TR S sk
T AL 6 BHld Y, TRTEFHFHIOGEES %
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R A5 H 8 o4l
L, ZOMHEBITEA
160, w2 B, 186723 B¢
Hotz, INGDOH
B D ZAE 5 & DFH IR
1320.51 H T o7z, Fig.4 &
Fig. 512, B L7280 O
ISt A (A A Lo
FlERd. A&, %
W TIE, 8O KBEEN
EEHDAHEE 2 % RV TIE
FEA T A ETERL
7z (Fig.4(A)). L Ltk
BT, MR O®R T
FRFNOFHE I L BIRE
WEDHEAEE, B#+F8
YD) SR IS ¢ 2k 1))
LA H S W7 (Fig.
4 (B)). Wb & UMENLEFE
BITIE, VIR D SRR R
IRASEER G & LT
~fFFE LTz (Fig.5). &
o DREESITR.TIE, SR
FAIEE B AR B 2,
B ETRB % bR { & FOEST
MIEE L WEMETHY, T
Ta—¥ 7L EREE
KBRS R N wZ E XD
W ZL 80T & BBl S .
FRz bR ViR 2 EGER
WL 7 FIR S /2. MRIZHR BT
BTG & KBEE OB &5 %
FEASEGE L - ERYHAR S N
2, BB OERISEVETL
BELZY, BHNNMOMBRDOE
T2 L7z (Fig.6). Th b BEiSE
FIRTH—REFHHFONRER
T5H, Tu—¥ s I THEED
BOLNZWRHRME#ETH o 72,

% =

SR 1 i o L T 24 D it 7 45
ELTIE, KRB MBI
BAED T o 72 REDLNTY, T
THERTER I TV ERH
EFHNTWADY, FEBIZIZLH
T ERVEOHEDSH DY, A

D) HLEEHEBIL 1 HIL RSN

FR7THE6H25H

g
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Fig.2 A 37-year-old man. A nonvisualized anterior cruciate ligament. Four consecutive sagittal T2-
weighted (SE 2000/80)MR images with arthroscopically proved ACL tears. No solid low-intensity band
is identified in the expected course except fine bundles (arrow).

Table 2 Remnant of torn ACL appeared as“discontinuous band”

NO age period after - attached
position length
Isex injury (month) to PCL

1 20F 58 high /3 +

2 30M 8 high /3

3 20F 6 high 2/3

< 16F 21 mid 3/3 +

5 22F 9 mid a/3 +

6 22M 15 mid 3/3

7 23F 6 mid 2/3

8 17F 49 mid 1/3

9 19M 12 low 3/3 +
10 28M 11 low 3/3 +
1 25F 12 low 3/3 +
12 46F 7 low 2/3
13 20M 7 low 2/3
14 28M 8 low 1/3

ACL : anterior cruciate ligament PCL : posterior cruciate ligament

3/3 : whole length of the ligament is identifiable except for the femoral insertion.

2/3(1/3) : The tibial two third (one third) of the ligament is identifiable.
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(A)
Fig.3 Case 7 : A short remnant of a chronically torn ACL. (A 23-year-old female)

(A)Four consecutive sagittal proton-density (SE 2000/30)MR images reveal tibial two third of the ligament (arrows)lying freely on the intercondylar
notch.

(B)A coronal T2*-weighted (GRE 300/15, 15" )MR image. The remainder of the ligament is absent with no identifiable structure around

the femaral attachment (arrow).
: |
o {

oy
(A) (B)
Fig.4 Case 1: A torn ACL atlached to PCL(high position). (A 20-year-old female)
(A)A low-intensity band traverses at higher intercondylar space on a sagittal T2-weighted (SE 2000/80)image.
(B)A coronal image (GRE 300/15, 15°)dernonstrates the distorted ACL remnant adheres to the lateral aspect of the PCL(P). A tear at
medial meniscus is identified (arrowhead).

30 HABERSE #1558 £7%
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(A)

(B)

Fig.5 Case 9 : A torn ACL attached to PCL (low position). (A 19-year-old man)

(A)On a sagittal image (SE 2000/80), a tibial fragment of the torn ACL orients horizontally and attaches to the lower half of the PCI_ (arrow).

(B)A coronal MR image (GRE 300/15, 15°) reveals no ligamentous structure in the expected attachment to the lateral femaral condyle
(arrow). A displaced fragment(arrowhead) from the medial meniscus with bucket handle tear is also seen.

Fig.6 Case 9: A 19-year-old man. A continuous band with elongation.
A sagittal MR image (SE 2000/80)of the knee with chronic ACL tear. A
ligamentous band bridges between the expected attachments, but the
curved course of the band suggests elongated fibrous scar (arrow).

ERTHEGH25H

¥, WS AT HRERORIER N7 D
DO, KEEEMEAICSAR Y &b BRI L
TWwi, Zhbix, MEET TR Th ik L -8HE

AR B LA LRI T H - 7. BARTH B

ZAGHER D O OFH MM R THEEITR L, ﬁL
T 5 RGBT OB RILAR OB KRIETHH L FE R

ZD &Iz, Kb MBI IR 8 1 T L“CﬁF""‘
AR O AN N AEEIZ1E, FOBRNIIH
)T &idAv. L LEFRHEO—#BE 2ideRICHY
15 &9 ZHBHRWERRYSFET 25612, EF
i & OEBNIRFICEE LV HE b S, BRIBMERT T8
HTBTEC B\ TEFR BT AR 18 L 7o AR & B
Z 16 pseudoligament DFFFEIE, MRIZHTOIEZFRET O
BRICZR D185, ABFFETOS40810 ) b EHH & 58
SN 19FER % B < 21801, Z@ X 9 % pseudoligament

EBIEEZS.

FEEHE RN 14601, 2 & b 8w O KRG 375

BIOWRTH Y, 11BILBIRELT D PALA SRR

TORFNDELAAERL TV, T HISHT+ 8
KERE AT ER DS, BERFEDICHTHEEEIEETH
B IEE R BIC R LY, RANORAE & CTRIBM:
MRO—>DREEF L b F R 5H. BALERA OFIT
1%, F 12 bucket handle tear & 779 Bi%E: AP migrated
fragment & D51 R° intercondylar eminence ¢ partial imag-
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ingE DXFILHEE 25 EZEZ HNEDS, HiET 5 IARBT
B2 K% TR A MO SR ORBIIEEY L L
X, 2OBMIEIERTHA . TLAHETIIIETIES
A7, BB OBAMRAPTR S N5, 13IZLEICDh
7o THRIRWATRD LN BHEITE, FARBIMREI{E DA T
RIEW & OBNEHEETH S, 2Dk ) g4I,
el DR {5 T ARG 375 5 % Ol B i 0 A
EREMICRES 5 Z LR, IREORIFEM S L OR+F
WX B 2 RBFTAYAFIHT A2 L& ), EZNE
bNLEEZLND,

W% L 72805 D E 8~ o 55 b 6 HIR Shrz,
i U 7= 8 AL oA ] o 2 M 081 X Ak -
T TLZWISEME L L SR b2 &7 LIRS D &
EDITHAELLHRICEEZRIONEG. ZOBKOHAE
(&, B L 7o 8B MR 63 A 88 L 7z i i AR 1 e B
L, WL TRBEEMENICE RS LT3R+ 58
W id, THNELRAALBIOEREY 5 BT F8 o8
L, TChoMiiifige b L9 10h2h0, 5%k
TFIEIAE T2 EEDNDY, 2oL @R R KBE
A R EIRBA IXBR A R ST, MEsETO S o—
VTR S LS.,

BT FREER 0% KBRS BRI BN O P IA 2%
LIAATZREETLRTI20, FORMILENAS TH
B0%, BIHETFRAAENNL, KBREEFReH TR
i & DR RIS Z PO IS ICBET 20BN D
5. ERIEHORE, KBRENEEET 2BEZRIRERIC
DWTYH, BRANEELZMRIROET 2 RTHEIIBHIE
BEHTHAHD, EMRISEVETEZRTEEICIIBEEOR
R U DN S H 5. Pseudoligament % bridging fibrous
scar? EIFIN D 26 DERTREOFIRIIE, WREOZEM
RIS TH Y, MRIDESRE TIZIEFHT & D
WREIANTTEETH S L EbN b, AfFtidretrospective e 5
FPTH o 720%, MBIOMRIZRIZB W CIER OETERT
WRFIREHI L, BT TR OEELHA R 22w
TFEEAERNL, EFESEEOBNEZbOTEH LW E

H5215.

FEIRBTMRBEIZ1E, BT O ABRE T R OIREER 14 58
MO EGIOFHRICHE R TH -7z, KbAE B % 85E
THHT+FHHOSRE L E—-RRWBERTHFMT 22 &
i, FRICHEETSH Y, wIRETEE IR 725 R ofigic x
HEEZHSLETH S, K TIIEIRBTMREZ I
GREEIZ X AT2 iR mi{E 2 $0H L7z, Sk e B o
i e Dary I A MFRRAEINL, bW 2 “arthro-
graphic effect” (2 & 1), BT 2EER % oL (BT AL D
A TH 79, KIRWTEE CTRIE L 2 2 KBS/ D
partial imaging” b A2 2RI EETH 5. HR(GEER b 40l
DEHETIE2-142 7 £ ADscan'T 3 553 TH Y, ZLiklf
SEEDHKIZIZET 54 8 75512 TH 1S LI &K
i, JEIRET D 2 FEOBHEDFHND &) EN b IEE
IEHTH A,

SRR E 23 5 MIBERT A OMRIZ I I
BT, BUATHMEN & BRI OB S A B R 2 kR
W, IR ICEEHU Y 5 pseudoligament DESHT I | DS
fFEEeH. L LEIEOMFSRERAL, SFRE R
DEATRHETFEWHF~OMNEETFIERL, »OrEikEF
W% 2 L7208 217 208, BEIBM:RT -+ 80y
HOMRIZHREIR S HIZAET 2 b0 LHifF s 5,

¥ & &

1. BEIEYERT 8RR OMRIE, S RHES e A 681
WHIRGFEE TERRIRER L1205, ZOMERICEEN
T R RER AL & 5 pseudoligamentASiE0 H 7z,

2. BUHMIZII KB EHERANS {, ZOMFEMIIR
BEEEEE T A MR T2 b00KETHY, Ht+5H
HANDOfFHFLBEOLNT,

3. IERETIEDT 5 BGRB8 5 51
RWICER L ET 5.

4. L EOWE{ZZETII, FIKMTMREI{RI200 2 TRERET
ERPHEHTH 7.
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