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CITYYAU U3 TIPAKTUKHN

THE LUMBAR FACET FAT-PAD:
INCIDENCE ON MRI AND RELATIONSHIP WITH DEGENERATIVE CHANGES

S. Butt!, T. Muthukumar, S. Iftikhar Mahmood! , K .Ali3, A. Saifuddin!2

o assess the incidence and distribution of lumbar facet joint fat-pads on MRI and

correlate of the presence of fat-pads with osteoarthritic changes in the facet joints.

Materials and Methods: lumbar spine MRI examinations of 200 consecutive pa-
tients were studied retrospectively. Presence of fat pads was noted on sagittal and axial TIW
SE images. Osteoarthritic changes were noted in the axial plane. A second observer recorded
the findings in 20 patients. Correlation of the two observer’s findings was made.

Results: in total 1261 facet joints were identified in the sagittal plane and 1534
joints in the axial plane. Fat-pads were seen in 194 joints on sagittal images (15,5%) and in
221 joints on axial images (14,4%). Fat was seen in the complete length of the facet joint in
7 patients in the sagittal plane and in 3 patients in the axial plane. Most commonly, the fat
pad was present in the superior (109 sagittal and 134 axial) or the inferior recess (73 in sag-
ittal and 76 in axial plane). In 5 patients (in sagittal plane) fat pads were seen in both supe-
rior and inferior recesses of the same joint. Such fat pads were seen in 8 patients in the axi-
al plane. Osteoarthritic change was seen in 450 joints and 43 of these osteoarthritic joints
had fat pads. Fat pads were less common in the presence of facet osteoarthritis (Incidence of
fat pads in normal joints 16,4% and in osteoarthritic joints 9,5%). The findings of the se-
cond observer were similarly recorded for 20 patients and inter-observer variation in the sta-
tistics were recorded by calculating the kappa scores.

Conclusion: fat pads were seen in approximately 15% of lumbar facet joints and are
less common in the presence of osteoarthritis. Lumbar facet fat pads are a relatively com-
mon occurrence and should not be mistaken for pathology.

KaroueBrnie caoBa: spine; lumbar region; facet joints; fat; MRI.

CKONAEHUS XXUPOBOW TKAHU B AYTOOTPOCTHYATbIX CYCTABAX B MOSAHUY-
HOM OTAEAE NO3BOHOYHUKA: HACTOTA BCTPEHAEMOCTU MPU MPT N KOP-
PEAAUNA C AETEHEPATUBHbIMU U3SMEHEHUAMU

C. bart!, T. Mytxykymap!, M. Maxmya!, K. Aams, A. CamndoyaamH!2

IIEHUTH YacCTOTy BCTPEYAEMOCTH U PACIPOCTPaHEHHE CKOIIAEHUH >KHPOBOM TKaHU B
O OYyTOOTPOCTYATHIN CycTaBaX B IOSCHUYHOM OTIEAE€ II0O3BOHOYHHKA M IIPOBECTH KOP-

PEASIITUIO MEXKAYy HaAWdHeM CKOIIAGHUH KHPOBOM TKAHU W W3MEHEHUIMHU II0 THUILY
ocTeoapTpo3a B AYTOOTPOCTYATHIH cycTaBax

Marepuasnbsl u MeTOabI: OBIA ITPOBEEH peTpocreKTUBHBIN aHaan3 200 MPT uccaemo-
BaHUH ITOICHUYHOI'O OT/IeAa IT03BOHOYHHKA. Haamyme CKOIIAGHHUH >KHUPOBOH TKAaHU OBIAO BbI-
SBAEHO Ha CAaruTTaABHBIX M akcHaabHBIX T1-B3BelneHHBIX SE mocaemoBaTeabHOCTSX. M3Mme-
HEHUS II0 THILy OCTe0apTpo3a ObIAKM BBIIBAEHBI IIPH HUCCAEIOBAHHH B aKCHAABHOM ITAOCKOCTH.
Bropoii skcnepT BrIZBUA H3MeHeHUs v 20 maimeHToB. Brina mpoBeseHa KOPPEAIIIUS MEXKIY
IIOAYYEHHBIMHU JAaHHBIMH OT ABYX 3KCIIEPTOB.

PesyabsraTer: Bcero 6b1a mpoBesneH aHaau3 1261 AyrooTpocTdaToro CycraBa B CAaTHT-
TAABHOM ITAOCKOCTH M 1534 ayrooTpocTdaTbhbIX CyCTaBOB B aKCHaAbHOH maockocTH. CKoIiae-
HUS KUPOBOM TKaHU OBbIAM BBIIBAEHBI B 194 cycTaBax B caruTTaAbHO# maockocTH (15,5%) u
B 221 cycraBe B aKCHaAbHOM IAOCKOCTH (14,4%). 2KupoBas TKaHb BU3yaAHU3HpPOBaAacCh Ha
BCEM ITPOTIKEHUH AYrOOTPOCTYATHIX CYCTaBOB y 7 IAIlMEHTOB B CAarMTTAABHON IIAOCKOCTH U
y 3 HaleHTOB B aKCHAABHOM ITAOCKOCTH. Hamboaee 4acTo CKOIIAEHHS KUPOBOH TKaHU IIPHU-
cyTcTBOBaAHu B BepxHeM (109 B carurtasbHOM 1 134 B aKCHaABHOM ITAOCKOCTSIX) UAM HUKHEM
KapMaHax (73 B carMTTasbHOM M 76 B aKCHAaAbHOM ITAOCKOCTSX). Y O IIAIIMEHTOB (B CaruT-
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TaABHOH IIAOCKOCTH) CKOIIA€HHS KHPOBOM TKAHH BHU3YAAHU3HPOBAaAHUCH B O0OMX BEpPXHEM U
HUZKHEM KapMaHaX B OJHOM M TOM XK€ AYyroOTPOCTYaTOM cycraBe. [JaHHbIE CKOIIA€HUS OBbIAU
BBISIBAEHBI V 8 ITAIIMEHTOB IIPH HCCAEIOBAHUH B aKCHAABHOH IIAOCKOCTH. V3MeHeHus 110 THUILY
ocTeoapTpo3a ompeneadAnchk B 450 cycraBax u, B 43 caydasx U3 HHUX, TAKKE OIPEIEASIAUCH
CKOITA€HUS KUPOBOY TKaHU. CKOIIAEHUS KUPOBOH TKAHU BCTPEYAAUCH pPeXKe IIPU U3MEHEeHU-
gX B OYTOOTPOCTYATOM CyCTaBe II0 THILy OCTe0apTpo3a (4acToTa BCTPEYAeMOCTH CKOIIACHHH
JKUPOBOH TKAHM B HOPMAABHBIX CycTaBaxX cocraBagsa 16,4% u B cycraBax C IpHU3HAKaAMH
octeoapTpo3a - 9,5%). PesyabTaTbl BTOPOro 3KcIiepTa coBnanasu y 20 mamueHToB, a COraa-
COBAaHHOCTDH 3aKAIOYEHUH Pa3AWYHBIX 9KCIIEPTOB OblAa CTATHUCTUYECKU BBIYHCAEHA C IIOMO-
LIBI0 YHCAA KaIllla.

BeiBoa: B MOSICHUYHOM OTHAEA€ ITO3BOHOYHHKA B AYTOOTPOCTYATBIX CycTaBaX CKOIIAE-
HHUY XKHUPOBOM TKaHHU BCTPEYAAHCHh IIPUMEPHO B 15%, IIpH HAAWYHM H3MEHEHUU II0 THILY
OCTeoapTpO3a OHU OIIPENEAdIAHNCH pexke. CKOIAEHHS KUPOBOM TKaHH B AYyTrOOTPOCTYATHIX CY-
cTaBaxX BCTPEYAIOTCH AOCTATOYHO HACTO M HE MOAXKHBI OBITH IIPUHATHI 33 ITATOAOTHYECKUE

HN3MEHEHHAI.

Keywords: IIO3BOHOYHHK, TTOSICHUYHBIM OTHAEA, AYroOoTpOoCTYATHhIE CYCTaBBI,

kupoBad TKaHb, MPT.

in the lumbar facet joints is not surprising.

Similar structures occur in several other
synovial joints of the body. Fat pads have been
noted in the knee and elbow joints. Meniscoid
structures are known to occur in the metacar-
pophalangeal and interphalangeal joints. True
menisci are seen in the temporo-mandibular,
acromio-clavicular, sterno-clavicular, knee and
radio-carpal joints.

The presence of intra-articular fat pads in
the lumbar facet joints has been noted radiologi-
cally [1] and is well documented in anatomy texts.
There is, however, no significant study in the ra-
diology literature, which is aimed at determining
the incidence of these fat pads on MRI. Taylor and
McCormack [2] studied the presence of enlarged
fat pads in lumbar facet joints on computed to-
mography [CT]. They found large fat pads in seven
joints out of 600 in the 200 patients they exam-
ined. Their study was supported by anatomic dis-
section in 421 joints in which the enlarged fat
pads were seen in six specimens. These fat pads
were seen in the middle of the joint. They regular-
ly identified separate fat pads in the superior and
inferior joint recesses but did not describe the in-
cidence of these structures. Our aim was to study
the incidence of intra-articular fat pads on MRI of
lumbar spine. As fat is easily seen on sagittal and
axial T1 weighted spin echo (W SE) MRI studies,
our study was not limited by the size of fat pads
and not dependent on the measurement of densi-

ty.

T he occurrence of intra-articular structures

It has also been postulated that these fat
pads function as cushions and become enlarged
when there are osteoarthritic changes in the facet

joints [2]. However Grenier et al [1] did not identify
fat pads in osteoarthritic facet joints. We there-
fore, also noted osteoarthritic changes in the facet
joint to identify the relationship between presence
of facet osteoarthritis and fat pads.

Materials and Methods.

The MRI studies of 200 consecutive patients
were reviewed retrospectively from a digital ar-
chive of cases referred for the assessment of de-
generative lumbar spine disorders (disc prolapse
and spinal stenosis). All the patients had been im-
aged at 1.0 Tesla using a dedicated lumbar spine
phased array coil. Patients who had had previous
lumbar spine surgery were excluded. Only sagittal
and axial T1W SE sequences were reviewed. Image
parameters were as follows: SE 600/20 sequences
in the sagittal and axial planes. The facet joint
was considered well imaged if both the superior
and inferior facets could be identified in the same
slice. A fat pad was considered to be present when
hyperintense tissue was seen between the articu-
lar facets (Figure 1).

Fat pads were classified as being superior,
inferior, superior and inferior or complete. Superi-
or or inferior fat pads were said to be present if
the T1W high signal was seen to project between
the articular processes in the upper or lower parts
of the joint respectively. A fat pad was said to be
complete if it was seen in the entire supero-
inferior extent of the joint. If the pad was missing
in the central segment, it was called superior and
inferior. The axial images were assessed for the
presence of osteoarthritis, manifest by osteo-
phytes or loss of articular cartilage. Osteophytes
appeared as low signal intensity irregular out-
growths arising from the margins of the articular
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Table Nel. Age range of the patients included in the study.
Age Number of patients Number of patients showing fat pads
10-20 15 10 (66%)
21-30 12 7 (58%)
31-40 56 28 (50%)
41-50 41 22 (54%)
51-60 41 23 (55%)
61-70 20 11 (55%)
71-80 11 8 (73%)
81-90 4 1 (25%)

facets. Normal cartilage was seen to be of inter-
mediate signal intensity between the opposing ar-
ticular surfaces of the articular facets. Facet
joints, which showed either the presence of osteo-
phytes, cartilage loss or both were called osteoar-
thritic. Correlation with the presence or absence
of fat-pads was made with OA change. A second
observer studied 20 randomly chosen patients
from the same 200 patient cohort for the same
features. The findings were similarly recorded and
inter-observer correlation was made by calculating
the kappa score.

Results.

There were 94 males and 104 females in the
study, with mean age 45.4 years and range 13-86
years (Table Nel).

Out of 2000 facet joints from L1/2 to L5/S1
in 200 patients, 1261 facet joints were considered
well seen in the sagittal plane and 1534 joints
were considered well seen in the axial plane. Fat
pads were identified in 194 joints in the sagittal
plane (15,5%) and 221 joints (14,4%) in the axial
plane. The distribution of the type of fat pads is
presented in Table Ne2. The commonest occur-
rence was for the presence of superior fat pads,
followed by inferior fat pads. The combination of
complete and superior and inferior fat pads was
rare.

Osteophytes were present in 280 joints and
cartilage loss was seen in 234 joints. A total of
450 joints were classified as being osteoarthritic.
Table Ne3 illustrates the relationship between fac-
et osteoarthritis and the presence of fat pads. It is
clear that fat pads are less commonly identified in
the presence of facet OA. The distribution of fat
pads in normal and osteoarthritic joints is illus-
trated in Table Ne4.

Kappa score of 0.75-1.0 was achieved on the
findings of the second observer for the confidence

of joint seen, type of fat pad and presence or ab-
sence of OA change.

Discussion.

The polar intra-articular fat pads as seen in
the facet joints of adults are derived from a single
mesenchymal precursor. Embryological studies
have shown that the facet joints start to form by
the second month of intra-uterine development
[3]. The space between the articular surfaces is
occupied by mesenchymal tissue, which under-
goes attrition by the second to fourth intra-uterine
month. This leaves behind connective tissue in the
polar regions of the joints, which develops into
synovial lined, fibro-fatty tissue by the eighth
month. Fat in these intra-articular spaces, if ex-
posed to mechanical stress, subsequently under-
goes fibrosis [3,4].

The lumbar facet joints are synovial articu-
lations formed by the concave surfaces of the su-
perior articular processes and the convex surface
of the inferior articular processes [5]. The superior
articular facet is anterolaterally located and faces
posteromedially. The inferior facet is posteromedi-
ally located and faces anterolaterally. The facet
joints are more sagittaly oriented at L1/2 level
and the joint orientation becomes more coronal at
lower levels [4].

The facet joint capsule is a multi-layered
structure, which is attached posteriorly at the ar-
ticular margins [6]. The capsule is richly innervat-
ed and becomes stretched with spinal movement.
The space within the joint capsule and around the
superior and inferior margins of the articular fac-
ets is called the superior and inferior joint recess
respectively. The capsular fibers around the re-
cesses are loose and areolar [6]. The slips of the
multifidus muscle are attached to the capsule
posteriorly, which function to maintain a congru-
ous joint contact throughout spinal movements
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Table Ne2. Incidence and type of fat pads seen at different levels.
Level Joints  Fat pad seen Superior Inferior Superior Complete
seen Inferior

L1/2 66 18 (27.3%) 13 3 1 1
Sagittal

L1/2 85 17 (20%) 15 2 - -

Axial

L2/3 147 31 (21.1%) 28 3 - -
Sagittal

L2/3 301 47 (15.7%) 39 8 - -

Axial

L3/4 299 34 (11%) 31 2 1 -
Sagittal

L3/4 360 37 (10.3%) 34 2 1 -

Axial

L4/5 376 47 (12.5%) 28 15 3 1
Sagittal

L4/5 393 52 (13.2%) 36 13 2 1

Axial

L5/1 332 64 (19.3%) 9 50 - 5
Sagittal

L5/1 395 68 (17.3%) 10 51 5 2

Axial

[3,6]. Anteriorly, the capsule is thin and fused
with the ligamentum flavum, or is absent [3]. Syn-
ovium and the ligamentum flavum are the only
structures that separate the joint from the spinal
canal. Large synovial lined fibro-fatty pads fill the
joint recesses and can project as synovial folds
between the articulating surfaces [7]. These fat
pads vary in size. Some occupy only the space
bounded by the joint capsule and the perimeter of
the articular cartilage, while others project up to
2,5 mm into the joint cavity. These intra-articular
fibro-fatty structures have been called “menisci”,
“meniscoids” and “synovial fibro-fatty pads” in
various studies [8].

At the superior recess there is an extensive
intra-capsular fat pad above the tip of the superi-
or articular process. It may communicate with the
fat in the intervertebral foramen through a narrow
hole in the fibrous capsule. The much larger fat
pad of the inferior recess lies outside the fibrous
capsule on the posterior surface of the lamina be-
low. This fat pad consistently communicates with
the intra-capsular synovial fold through a gap in
the inferior fibrous capsule [8].

The pars-interarticularis separates the infe-
rior joint recess of the vertebra above from the su-

perior joint recess of the vertebra below [9]. The
anterior surface of the pars is adjacent to the su-
perior recess. Fat may be seen to move in and out
of the joint capsule during spinal flexion and ex-
tension [10]. In cases of pars fractures, the two
joint recesses communicate. The communication
can extend to involve the contralateral joint also
by means of a retro-dural route [9].

Fat pad entrapment was believed to be a
cause of acute locked back. This was, however,
considered doubtful as the connection of the fi-
brous fat pads with the joint capsule was shown
to be weak and not strong enough to cause wrin-
kling in the joint capsule [8]. It was then postulat-
ed that the entrapped apex could get detached
and form a loose body, which could be sympto-
matic, as it can be in the knee. This theory, how-
ever, also needs validation and is by no means
proven. The facet joint fat-pads are hence struc-
tures whose clinical and functional significance
remains debatable.

The intra-articular fat pads of the lumbar
facet joints have been demonstrated on MRI as
hyperintense structures within the joint on T1W
SE sequences [1]. However, we are unaware of any
study that has documented the frequency of their
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Table Ne3. Relationship between pres-
ence of facet osteoarthritis and presence of
fat pads.

Level Total Facet OA Facet OA
Joint No Fat pad Fat pad pre-
with OA sent
L1/2 13 8 (61.5%) 5 (38.5%)
L2/3 49 39 (79.6%) 10 (20.4%)
L3/4 74 73 (98.6%) 1 (1.4%)
L4/5 117 109 (93.2%) 8 (6.8%)
L5/1 197 178 (90.4%) 19 (9.6%)

identification. In the current study, we identified
fat pads in approximately 15% of lumbar facet
joints. Fat pads were seen in patients of all age
groups. There was no particular relationship to

facet joint level except that the inferior type fat
pads were more commonly seen at lower levels.
Fat pads were most commonly identified in the
superior joint recesses. Also, there did appear to
be a reduced incidence of fat pads in osteoarthrit-
ic facet joints, in agreement with the findings of
Grenier et al [1]. Facet fat pads will appear as hy-
perintense structures on T2W FSE sequences also
and should not be diagnosed as facet joint effu-
sions without correlating the appearances with
the T1W SE images.

In conclusion, lumbar facet joints show fat
pads in up to 15% of articulations. These appear
as high signal intensity on T1 weighted images
and should be recognized as a normal anatomical
finding.

joints showing the same feature.

Table Ne4. The distribution of facet joints showing OA change and fat pads and normal

Fat pad seen

No OA present

178

No fat pad seen ‘ 407

‘ 906
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