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MR Imaging of Posterior Cruciate
Ligament Injuries

Nobuyuki Takahashi"?, Mamoru Niitsu®,
Yuji Itai®, Motohiro Sato®, Yuka Kujiraoka®,
Kotaro Ikeda®, and Akihiro Kanamori”

Posterior cruciate ligament (PCL) injuries are less frequent
than anterior cruciate ligament (ACL) injuries, but are pre-
sumably more common than once thought. Thirty-nine pa-
tients with PCL injuries identified on MR images were
studied. The criteria for PCL injury were complete tear, partial
tear, and avulsion fracture. The approximate site of a par-
tial tear was categorized as proximal, midsubstance, distal,
or combination. Fourteen patients (35.9%) had complete tears
of the PCL, 21 patients (53.8%) had partial tears, and four
patients (10.3%) had avulsion fractures. A total of 12 pa-
tients (30.7%) had isolated PCL injuries, while the remaining
27 patients demonstrated evidence of other coexistent knee
injuries, such as meniscal tears and ligamentous injuries. Of
coexistent knee injuries, meniscal tears (18 patients, 46.2%)
| were most often seen.
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Table 1 Scanning protocols
A I The 1.5-Tesla unit (Gyroscan ACS-NT, Philips Medical Systems)
TR/TE/exitation flip angle FOV matrix slice thickness / gap
Sagittal PDWI (FSE)  1300~1350/17~20/3 — 150mm 512x256 3.0/0.3mm
Sagittal T2WI (GRE) 400~500/14/2 30° 150mm  512x256  3.0/0.3mm
Coronal T2WI (GRE) 400~500/14/2 30° 150mm 512x256 3.0/0.3mm
Axial T2WI (FSE) 3400~3450/90/4 - 150mm 512x256 3.0/0.3mm
B : The 1.0-Tesla unit (SIGNA Horizon, GE Medical Systems)
TR/TE/exitation flip angle FOV matrix slice thickness / gap
Sagittal PDWI (FSE) 2200/14/3 == 150mm 512x256 3.5/0.5mm
Sagittal T2WI (GRE) 380~540/14/2 30° 150mm  512x256  3.5/0.5mm
Coronal T2WI (GRE) 380~540/14/2 30° 150mm 512x256 3.5/0.5mm
Axial T2WI (FSE) 3800/95/2 == 150mm 256x256 3.5/0.5mm

Table 2 Relation between PCL injury on the basis of MR image and posterior knee laxity in 39 clinical cases

MH_imaging Partial tear
~._finding Complete - Avulsion
_ war (location of the tear) fracture
posterior
knee laxity Femoral mid portion tibia diffuse
+ 14 3 - 9 3
— - 5 1 3 1
Total 14 3 5 1 12 4
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W <& - 7z (Fig. 4A, B). Fig. 1 Complete PCL tear in a 33-year-old female
patient. Sagittal (TR/TE 1350/20, FOV 15:X12cm,
512256 matrix, slice thickness 3.5mm)MR image
demonstrates complete disruption of the mid-portion
of the PCL (arrow).

A) k

Fig. 2 A: Partial PCL tear in a 49-year-old female patient. Sagittal MR image indicates ligamentous swelling in the proximal third of the
PCL, with intrasubstance high intensity (arrow).

B: Partial PCL tear in a 31-year-old female patient. Sagittal MR image demonstrates faint high intensity in the distal third of the liga-
ment (arrow).

C: Partial PCL tear in a 58-year-old female patient. Whole length of the PCL demonstrates diffuse thickening with increased signal
intensity. No ligamentous disruption is noted.
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A: Sagittal MR image demonstrates an avulsion fracture at the site of tibial insertion. PCL shows
a wavy appearance (arrow).
B: Radiograph shows the avulsed bone fragment (arrow).

Table 3 Details and clinical findings in 10 patients with PCL injury evaluated by arthroscopy

case age sex MRI diagnosis Arthroscopic Associated posterior  Interval from Interval Period of
findings findings knee laxity injury to from MRI to conservative
MRI(day)  arthroscopy (day) treatment (day)
1 29 M Partial tear Intact ACL, MCL, LM = 1 Fi -
(mid portion)
2 22 M Partial tear Partial tear ACL, MCL + 2 31 26
(femoaral side) (femoral side)
3 55 F Complete tear Partial tear MCL, MM, LM +- B2 90 70
4 17 M Complete tear Partial tear MCL, MM + 110 21 123
5 57 M Complete tear Partial tear ACL, MCL, MM + 56 2 53
6 16 F Complete tear Complete tear ACL, MCL, LCL, + 4 3 -
LM
7 19 M Complete tear Complete tear ACL, MCL, MM, + 12 36 37
LM
8 46 M Partial tear Intact ACL - 114 1 unknown
(mid portion)
9 18 M Complete tear Complete tear ACL, MM + 3 31 unknown
10 28 M Complete tear Complete tear MM + 7 10 -

ACL: anterior cruciate ligamentous injury MCL: medial collateral ligamentous injury ~LCL: lateral collateral ligamentous injury
LM: lateral meniscal tear

MM: medial meniscal tear
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Table 4 Associated findings in 39 patients with PCL injury

w3 fbe

\ MR imaging Partial tear
H\ finding Complete (location of the tear) Avulsion
Associated tear gL fracture
finding \ Femoral mid portion | tibia diffuse
Isolated injury 3 1 1 - 6 1
ACL 1 1 = ‘ 1
MCL 1 = 5 2 _
LCL - 1 > - ; .
Meniscal tear 3 1 1 3 2
Combined ACL, MCL - 1 - 5 = B
injury } i _
(ligamentous ACL, LCL 1 -
injury or)menis-- ACL, meniscal tear | 1 = = 2 .
cal tear
MCL, meniscal tear | 2 1 - - ;
ACL, MCL, 2 1 5 = _
meniscal tear
ACL, MCL, LCL, 1 = “ 5 .
meniscal tear
Total 14 3 5 1 12 4

ACL: anterior cruciate ligamentous injury

ER134E7H25H

Fig. 4 Sagittal MR image (A) and gross anatomy (B)of a cadaver knee.
A: Solid thick cord with low signal intensity of the PCL is demonstrated (arrow).
B: The fibers of the PCL are not clearly separable (arrow).

MCL: medial collateral ligamentous injury LCL: lateral collateral ligamentous injury
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IZhNA T, anterolateral, posteromedial component® BLJ5 7
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B E RN TVE Z L%\, 2D ZDDcomponent ¥
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