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Introduction

A gros s  k now le dge  of k ne e  joint anatom y and th e
com m on diffe re ntial diagnos e s  are  ve ry m uch
e s s e ntial w h e n de aling w ith  th e  im aging s tudie s
of k ne e  joint. Magne tic Re s onance  Im aging (MRI)
re duce s  th e  num be r of diagnos tic arth ros copie s
and s e le cts  th e  patie nts  for th e rape utic arth ros -
copie s .1,2
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Anatomy

Th e  k ne e  joint is  a com ple x h inge  joint, form e d by
four bone s ; Fe m ur, tibia, fibula and pate lla, e xce pt
fibula all oth e r bone s  are  functional in k ne e  joint.
Th e  articular dis k s  of th e  k ne e - joint are  calle d
m e nis ci, th e  “C” s h ape d tw o dis k s , th e  m e dial
m e nis cus  and th e  late ral m e nis cus , cons is t of
conne ctive  tis s ue  w ith  e xte ns ive  collage n fibre s
containing cartilage -lik e  ce lls . Th e y h e lp to re duce
th e  frictions  of th e  articular s urface s  of th e  bone s
during m ove m e nts .Th e  ligam e nts  of th e  k ne e  joint
are  divide d into th e  e xtra-caps ular ligam e nts  and
intra-articu lar ligam e nts . Th e  e xtra-caps ular
ligam e nts  are  th e  pate llar ligam e nt, m e dial
collate ral ligam e nt (MCL), late ral collate ral ligam e nt
(LCL), obliq u e  poplite al ligam e nt, and arcuate
poplite al ligam e nt. Th e  intra-articular ligam e nts
are  th e  ante rior cruciate  ligam e nt (ACL), pos te rior
cruciate  ligam e nt (PCL), and th e  pos te rior m e nis -
cofe m oral ligam e nt.

Magnetic Resonance Imaging
Technique

M RI Mach ine -  3.0 Te s la (Supe rconductive  Coil)
M RI m ach ine , W IPRO -GE m ade , M ode l Signa
H Dxt. A de dicate d k ne e  coil is  us e d for th e  s tudy
of k ne e  joint.

Imaging Planes

Th re e  anatom ical plane s  are  us ually tak e n for th e
im aging; Sagittal (SAG), Coronal (COR) and Axial
plane s , th e  s cout vie w s  for im aging plane s  are
s h ow ing in (Fig. 1). Four m illim e tre  s e ctions  are
us e d for s agittal, coronal and axial im age s  of k ne e
joint.3,4

Figure 1
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Imaging Sequences

A com bination of fluid s e ns itive  fat s aturate d (T2 FS,
PD CUBE FS, STIR) and non-fat s aturate d (T1,PD)
along w ith  Gradie nt e ch o (GRE) im age  s e q ue nce s
are  tak e n in all th re e  anatom ical plane s . In k ne e
im aging practice  th e  m ain im portance  of fat
s uppre s s ion is  to s tudy bone  contus ion and cartilage
path ologie s .5,6 Typical e ch o tim e s  (TE) are  from
7m illis e conds  (m s ) to 9 .2 m s  in T1, 100.5 m s  in T2,
23 m s  to 33.1 m s   in PD, 11.5 m s  in GRE, 39  m s  in
STIR. Tim e  to re pe at (TR) are  440 m s  to 600 m s  in
T1, 3340 m s  to 3840 in T2, 1520 m s  to 2800 m s  in
PD, 772.8 m s  in GRE and 3240 m s  in STIR.

Pathology

Th e  follow ings  are  th e  com m on diffe re ntial diagnos e s
for k ne e  pain:
1.  ACL te ar (Fig. 2, Fig. 3)
2.  PCL avuls ion of tibial plate au (Fig. 4)
3.  Pate llar Ligam e nt Avuls ion (Fig. 5 &  6)
4.  M e dial m e nis cus  te ar (pos te rior h orn) (Fig. 7 &  8)
5.  Flippe d m e nis cus  (Ante rior h orn flips  pos te riorly)
     (Fig. 9 )
6.  Buck e t h andle  te ar of m e nis cus ,7,8 s h ow ing Double
    PCL s ign (Fig. 10)
7.  O s good Sch latte r dis e as e  (O SD)( Fig. 11)
8.  O s te och ondritis  dis s e cans  (Fig. 12 &  13)

Figure 2

1. ACL Tear: (Fig. 2) s h ow s  an alte r s ignal inte ns ity
(h ype rinte ns e  in  SAG T2) and dis continuation
of  ACL. A cloud lik e  incre as e d s ignal inte ns ity
w ith in th e  ligam e nt indicate s  e de m a. Buck ling
(Que s tion Mark  configuration) of PCL  is  an indire ct
s ign of ACL te ar is  s e e n in SAG PD im age  (Fig. 3).

Figure 4

Figure 3

2. PCL avulsion: Sagittal im age s  are  th e  be s t to
diagnos e  PCL injury. Incre s e d s ignal inte ns ity is
note d w ith  dis ruption of th e  fibre  of PCL. Ede m a
am d h ae m orrh age  als o caus e  incre as e d s ignal
inte ns ity around th e  PCL. SAG GRE im age  (Fig. 4)
de m ons trating de tach  bony fragm e nt at pcl ne ar
tibial s urface  ow ing to pcl avuls ion of tibial plate au.
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Figure 5

Figure 7

Figure 6

3. Patellar Ligament avulsion: Sagittal T2 im age
(Fig. 5) s h ow s  a s m all bone  ch ip in tibial attach -
m e nt part of pate llar ligam e nt ow ing to pate llar
ligam e nt Axial T2 s h ow s  (Fig. 6) alte re d intra
s ubs tance  s ignal inte ns ity in pate llar ligam e nt.

Figure 8

4. Medial Meniscus tear: Both  Sag PD cube  (Fig. 7)
and Sag GRE (Fig. 8) im age s  s h ow  intram e -nis cal
(Pos te rior h orn of Me dial m e nis cus ) h ype r-inte ns e
line ar s ignal inte ns ity w h ich  is  not e xte nding to
th e  articular s urface , s ugge s tive  of Grade  II te ar
of Pos te rior h orn of m e dial m e nis cus .
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Figure 9

Figure 10:

Figure 11

5. Flipped Meniscus: A flippe d m e nis cus  is  a s pe cial
form  of buck e t-h andle  te ar.It occurs  w h e n th e
rupture d ante rior or pos te rior h orn of M e dial
m e nis cus  fragm e nt is  flippe d aw ay tow ards  th e
oppos ite  h orn s o th e  h orn of m e nis cus  appe ars
to be  e nlarge d. SAG PD CUBE FS im age  (Fig. 9 )
s h ow  abs e nce  of bow tie  s ign in m e dial m e nis cus ,
no s ignal for ante rior h orn and pos t h orn appe ars
large  w ith  a notch  indicative  of flippe d m e nis cus .

6. Bucket handle tear of Meniscus: Sag T2 (Fig. 10)
s h ow s  tw o PCL lik e  s tructure s .Buck e t h andle
te ars  are  dis place d longitudinal te ar of m e nis cus .
H e re  th e  dis place d fragm e nt is  s e e n in lying
ante rior and paralle l to th e  PCL. Th us  in th is
double  PCL im age  th e  ante rior s tructure  is  th e
dis place d fragm e nt and th e  pos te rior s tructure  is
th e  PCL. Th is  is  k now n as  “Double  PCL s ign.

7. Osgood Schlatter disease: SAG T1 (Fig. 11)
im age  s h ow s  los s  of s h arp infe rior angle  of
infrapate llar fat pad (H offa’s  fat pad), ch ange  of
s ignal inte ns ity at th e  low e r part of pate llar te ndon.
Th is  is  a cas e  of Os good-Sch latte r dis e as e  (OSD).
It is  a ch ronic fatigue  injury caus e d by re pe ate d
m icro traum a at th e  pate llar ligam e nt ins e rtion
s ite  of tibial tube ros ity. OSD is  m os t com m only
s e e n in active  adole s ce nt boys , age d about 12-
15 ye ars .

8. Osteochondritis dissecans: COR STIR (Fig. 12)
and SAG T2 FS (Fig. 13) im age s  of righ t k ne e

s h ow  h igh  s ignal line , paralle l to th e  articular
s urface , de m arcating fragm e nt from  m e dial fe m oral
condyle , along w ith  low  s ignal loos e  body, outline d

by h igh  s ignal inte ns ity fluid, s ugge s tive  of
os te och ondritis  dis s e cans . It is  th e  e nd re s ult of

as e ptic s e paration of an os toch ondral fracture
w ith  gradual ch ronic re pe ate d fragm e ntation of

articular s urface , w h ich  is  ofte n as s ociate d w ith
intra articular loos e  bodie s  outline d by fluid.It is
diffe re nt from  clas s ical fracture (pe rpe ndicular

fracture  to th e  cortical s urface ) as  th is  fracture  is
paralle l to th e  cortical s urface  of bone .
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1.

2.

Th re e  plane s  (s agittal, coronal and axial) h igh
re s olution anatom ical im aging is  e s s e ntial for
prope r diagnos ing of k ne e  joint path ology.

A cle ar s ound k now le dge  of diffe re ntial diagnos is
of k ne e  joint path ology is  ve ry m uch  e s s e ntial to
rule  out th e  e xact caus e  of k ne e  joint pain com -
plaints .

Teaching Point

Conclusion

A ge ne ral k now le dge  of th re e  plane  anatom ie s ,
diffe re ntial path ology and th e  com m on caus e s  of
k ne e  joint pain are  ve ry im portant during th e  im a-

ging of k ne e  joint in day to day practice . All th e
th re e  plane s  (s agittal, coronal and axial) s h ould
be  tak e n w ith  fat s aturate d fluid s e ns itive  as  w e ll
as  non-fat s aturate d s e q ue nce s . Com m on path o-
logie s  w h ich  are  lis te d above  s h ould be  in m ind
w h e n de aling w ith  im aging of a painful k ne e .
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