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Correlation Between Synovial Biopsy and MRI of
Synovial Hypertrophy in Knee Osteoarthritis

Chul-Min Kim', Bang Hur

/Depaf[men[ of Radiology, Kupo Sungsim Hospital
Department of Pathology, Kosin University College of Medicine, Busan, Korea

—— Abstract
Background : Synovium is a main target of rheumatoid arthritis. Synovial changes, however, have been overlooked in
degenerative osteoarthritis (OA). In intraarticular tissues, especially cartilage, pain conducting fibers or vasculatures are
normally absent, therefore, periarticular soft tissue changes, such as synovial pathology may be an important clue to
understand the progression of OA. In addition. MRI was established as an excellent modality to characterize the articular
changes of OA. However, synovial changes detected by MRI have not been evaluated based on histopathologic features
of synovium.

Methods and Materials : Total twenty six patients (male 11, female 15) of OA involving knee joint were collected
in Kupo Sumgsim Hospital. MRI features of 24 cases were reviewed and its severity including synovial thickening and
joint effusion were graded as 3 groups. Through arthroscopic examination, synovial biopsy was performed. Histologic
features of the synovium, emphasizing on the synovial cell hyperplasia, inflammatory cell infiltration, fibrosis and
vascularity were evalutated in accordance with MRI severity.

Results : 1) Considrable MRI changes, joint effusion, and synovial hypertrophy (=2mm) were noted in 12 cases
(50.0%), 16 cases (66.7%), and 20 cases (83.3%) respectively. In 12 of 13 Gd-DTPA contrast studies, T1 enhanced
image was achieved, and irregular or villous pattern was noted in 8 cases (40.0%) of 20 hypertrophied synovium. 2)
Synovial cell hyperplasia (>2 cells in layer) was noted in 9 cases (34.6%) and lymphocytic infiltration (with minimal
or mild degree) was noted in 11 cases (42.3%). Microvessel density was variable from case to case (MVD=12.4+2.7,
Nikon Labophot, area=0.73 mm2, x200) and pattern of collagen deposition (loose or dense) was in equal proportion.
3) Although MRI changes and synovial hypertrophy were not correlated with various histopathologic changes, such
as synovial cell hyperplasia, lymphocytic infiltration, collagen deposition and vascular proliferation, joint effusion was
significantly correlated with TGF-«@ expression of synovial cells, collagen deposition and microvessel density. 4)
Degree of MRI was more severe in female than male, in old than young age group, and in long duration (>1 year).
Conclusion : Synovial hypertrophy detected by MRI is not correlated with histopathologic changes of synovium in knee
OA. Both synovial effusion and hypertrophy, however, are correlated with vascular proliferation in some degree, which
is remained to be clarified in more accumulated cases.

Key words : Osteoarthritis (OA), Synovial hypertrophy, MRI, MVD, TGF- «
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MRI ZAAFE 26% 5 249olA  AlgElon,
Fernandez-Madrid 579] 2 #d% $xte] MRl ol
#3 2AS wWFsle AFeAny 7hers] 7)eshd

1.5T MRI (Sigma, GE, Milwaukee, USA)9| A knee coil-S
o]-g-3sted 5 mm HAAFAL} 2 mm 7HS F
goem, MR 94 7He=x SE 7; (517/10 msec,
TR/TE), FSE 75 (4000/86 msec, TR/TE), PDW (3000/12
msec, TR/TE), FSE 7> (4000/80 msec, TR/TE) fat
suppression A7, 4, E 2A4o g A7ME%th FOV
(field of view)= 14x14 cme.® 33 Gd-DTPA
(Magnevist, Schering, Germany, 0.1 mmol/kg) Z= FA}
FSE T 9ae 9dth F 899 WRio ojg 22
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(proliferating cell nuclear antigen, PCNA)2] &3

o1 $311, Falet 3 kel FAHEE D M
< 23 mA 3 D% (microvessel density, MVD) S
sigom, 4ol B4l sletake AllETIIe o)
¢l transforming growth factor-alpha (TGF-«)2] U3 &
ob&d A s tkFig 2).
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Fig. 1 Villous proliferation of synovial lining cells with
patchy, mild infiltration of lymphocytes in loose fibrous
stroma (upper) and non-proliferating, flat synovial surface
with dense collagen deposition (lower) (x200, H-E)

Fig. 2 Expression of PCNA (upper), and CD 34 (lower) in
synovial cells and subsynovial capillaries & stromal cells
(x200, ABC method)
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Fikstgae] S5s AANT L FHTE TSI
O] 2kel2=8-9ll (phosphate-buffered saline; PBS)ol] B %
i ste] W) Sol Al Ae-S Ale7] #18ke] normal

-

goat serum} 5E7F HS-A|71 & PBSE A5kt L3t
84 CD 34(3]4] wj& 1:50, DAKO, USA), proliferating
cell nuclear antigen (PCNA, 3] wj& 1:50, DAKO,
USA), @ TGF-alpha(3]4] #j& 1:70, Oncogene, USA) S
o 304E-457F WHEA171 AL PBSE AT o2t &
AZ 7}ska2 1087 PBSE 3+ 39 streptoavidinz} 10
W WREAZIL PBSE FAlskdTE ARl
3-amino-9-ethylcarbazole (AEC)-& ©]-&-3}o] 3n| 7 A
slol] WA AT SrtEAdd o R i GMEEaL crystal
mount® §-Yste] #ZSIGTE CD 34 9] W o= Fof
S wet A5 e g3 F4 ARE Sl
(20080, Nikon Labophot, area=0.73 mm’) Ao} 4 3-8 2=
Abete] H+t mAE e F
HAAE Fatal 742

Az SR S

4= microvessel density(MVD)
35 HOE ARSI vt
Aok H] oA #FE = A

Al ek M E FolA wol L3k H P WS
Holx Zout xS WMEST A Th TGF-a ¢
o 2 gollut A ze} gollul 3} 7 AlaEe] Al
Aol wElEE A AR

5. BAA

EA 4L s SPSS 10.1 for Window (SPSS Inc.,
Chicago, USA)E AHE-8tl o H, WA 84 2273 ¥
3Hd 27 Abole] AHAL standard X testE A L
H, p<O.05E fFolsEo® st

4 3

L 93 &4

ZA} Ul £3hE 26 A ool BEA A B

Ao oA} AL B o, ESR, CRP, {FulEC|= <l

2} 2 elul A o] AAMA AAoE AN A

olut thAbd AFt F4 AFold Aed FAE 92

ot} 24O A 1:40 o]4Fe] ErlEo|= 9z} oFAd WSS

HYor} dAd oz Snlg]Age] AAA AHslo] B
oo

stk WAk 111, o2} 1502 tha oAt Bete
. 9% wEE 30MFE A7 sl o 404
Hhell A sor) Fuke] A Sl T Boky B A
488M ATk WE 717k FURE A o) 3
F3H7HA thgFskaith (Table 1).
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Table 1. Clinical Data in 24 Patients with Osteoarthritis

Clinical Factor Case (%)
Sex male 11 (45.8)
female 13 (54.2)
Knee right 15 (62.5)
left 9 (37.5)
Age - 44 4 (16.7)
45 - 54 10 (41.7)
55 - 64 7 (29.2)
65 - 3 (12.5)
Duration <1 Mn 5 (20.8)
IMn-1Yr 9 (37.5)
>1 Yr 10 (41.7)

Note; Mn=month, Yr=year

2. YA &7

A oellA] - WAIHS AArE o, 245 A& g
2400l -2 PH($-Z 154, F= 99 e] 7] FH P
& Atk HEE W A= BEE 2449 F 114
(458%)7F F7F AR A&L, 59(08%) e =
o] &S B BEHe

el e hHRE AE(12¢); 50%) Ee F=7FE =1
45.8%)¢] &3S HAth gdute] v 7P FAL
TR E At Ao, 2 T 1-6 mm=E o
kst 1 mm 7} 541(20.8%), 2 - 3 mm  12¢(50%),

3 mm o]%Fo] 7e(29.2%) ATt H|FH RS (16
dl; 66.7%)°0] #U3Heven pattern) Y-S HPI, 84
(333N = 524 T 3 $Hvillous or irregular)
FdE BAow, o] F 67t 3 mm ootk
Gd-DTPAZR 2% Z7& ZAKSH 139 T 124914 29
Z74E A7AE BT} (Table 2).
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Table 2. Radiologic Findings in 24 Patients with Osteoarthritis

3. v A & W25 427

A g Eals AUMEE tiiRe] 1508 &
Bk S-S HolA ko) 94|(346n) M= 2 T
ool F2& Bt HEF &2 15 d(57.7%)0
A AL fIAY wleket o, 110(42.3%) oA FiA]
5t 282 . Srolul Abw] 3w E o]
271 HH §9Y HlE2 Blssiaith ute] mA|
g 2] MVDE it 12.8+3.30|R01, 99(34.6%)
oA MVD 15 oo = dao] s 52
golul AUAE PONA 2d A5E Hit
Rem, 590(19.2%)914 60 oo r =
ATh TGF-ax Eu} oAz ¥t
A E 9 g3 WA Ee] AlEde m|rkdoz g
datgon, gout AuMzors 159(57.7%) 1A,
A EZA M= 179(65.4%) A 2t2h A we-e W
At} (Table 3).
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Table 3. Pathologic Features in 26 Patients with Osteoarthritis

Radiologic Findings Case (%)
Effusion mild 8 (33.3)
moderate 11 (45.8)
severe 5 (20.8)
MRI change mild 12 (50.0)
moderate 11 (45.8)
severe 1(42)
Synovial hypertrophy <1 mm 5 (20.8)
1-3 mm 12 (50.0)
>3 mm 7 (29.2)
Hypertrophy pattern even 16 (66.7)
irregular or villous 8 (33.3)
"Gd-DPTA enhancement positive 12 (92.3)
negative 1 (7.7

"Gadlinium study was performed in 13 of 24 patients.

Pathologic Features Case (%)
Synovial cell layer <1 cell 17 (65.4)
2 cells 7 (26.9)
>3 cells 2 (77
Lymphocytic infiltration little or no 15 (57.7)
minimal 2 (77
mild 9 (34.6)
Collagen deposition loose 13 (50.0)
dense 13 (50.0)
*Value of MVD <10 6 (23.1)
10-15 11 (42.3)
>15 9 (34.6)
Index of PCNA <40 10 (38.5)
40-49 8 (30.8)
50-59 3 (11.5)
60< 5 (19.2)
TTGF- @ (Epi)l negative 11 (42.3)
suspicious 8 (30.8)
definite 7 (26.9)
STGF-a (Sto) negative 9 (34.6)
suspicious 14 (53.8)
definite 3 (11.5)

"MVD ; microvessel density counted CD 34 expression, M=£SD;
12.8+33

TPCNA;proliferating cell nuclear antigen, M+SD; 44.5+11.4

" TGE- « (Epi) ; TGF- @ expression in synovial epithelial cells
STGF- @ (Sto) ; TGF- @ expression in subsynovial stromal cells
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Table 4. Correlation between Clinical Data and Radiologic
Findings.

Numbers of distributed cases

MRI change

Effusion  Synovial hypertrophy
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Table 5. Correlation between Radiologic Findings and
Laboratory Data

Numbers of distributed cases

Synovial
M Mo-Se Mi  Mo-Se 2mm<  >=3mm MRI change  Effusion hipertrophy
Age <5 9 S 5 10 10 4
>55 3 7 7 7 7 3 Mi Mo Se M Mo Se 2mm< =3mm
Sex male 7 4 4 7 9 2 .
female 5 g 4 9 8 5 ESR(mm/hour) 9.0 17.1 30.0 16.5 139 126 11.6 199
Duration < 1Yr 10 4 6 9 12 2
>1vr 2 ] 3 7 5 5 CRP 02 017 009 015 02 013 019 013
Note; Mi= mild, Mo-Se= moderate to severe, Yr=year Note; Mi= mild, Mo= moderate, Se= severe
*;statistically not significant(p>0.05), but relatively increased *P<0.05
numbers of patients
Table 6. Correlation between MRI Findings and Effusion and Histopathologic Features
Numbers of distributed cases
Sy. layer”  Lymph' Collagen” MVD® PCNA TGF- (Bp)T TGF-a (St) #
1 > () (+) Lo De <AV AV> <AV AV> () (+) Q) (+)
Effusion
mi 4 4 4 4 5 3 3 S 7 1 4 3 5
mo-se 11 S 10 6 10* 14% 10 6 7 9 5 v
MRI
mi 7 S 7 5 5 7 2 10 8 4 4 8 3 9
mo-se 8 4 7 5 8 4 3 9 9 3 7 S 5 7

“Synovial epithelial layering (1; one cell layer, >2; more than 2 cell layer)
Lymphocytlc infiltration in subepithelial stroma(-; little or no, +; minimal to mild)

Collagen deposition(Lo; loose, De; dense)

$MVD; microvessel density counted by CD 34 expression (<AV; less than average, >AV; mote than average. M+SD; 12.8+3.3)
HPCNA, proliferating cell nuclear antigen(<AV; less than average, >AV; mote than average. M£SD; 44.5+11.4)

ITGF- a (Ep); TGF-a expression in synovia cells (-; negative to suspicious, +; definite)

*TGF- @ (St); TGF-a expression in stromal cells (-; negative to suspicious, +; definite)

KAV

L, 'sp>0.05(statistically not significant, but relatively increased numbers of patients)

note; mi; mild, mo-se; moderate to severe



A A23H 23, 2008

2=
=

3}
of

o

ﬂ”

o)

™

or

u

13
12

o

al

sl

bl Sit wepa

TGF-a (St)*

10

11

TGF-a (Ep)T

PCNA|

12

13
12

MVD?

Collagen T

Lymph T

11

S¥

*

12

3mm 3

Numbers of distributed cases

Sy. layer
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irregular 5
p>0.05(statistically not significant, but relatively increased numbers of patients)

MVD; microvessel density counted by CD 34 expression (<AV; less than average, >AV; mote than average. M£SD; 12.8+3.3)
0.

PCNA; proliferating cell nuclear antigen(<AV; less than average, >AV; mote than average. M+SD; 44.5+11.4)

Synovial epithelial layering (1; one cell layer, >2; more than 2 cell layer)
TLymphocytic infiltration in subepithelial stroma(-; little or no, +; minimal to mild)
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Table 7. Correlation between Synovial Hypertrophy and Histopathologic Features

*TGF- @ (St); TGF-a expression in stromal cells (-; negative to suspicious, +; definite)

q‘TGF-af(Ep); TGF-a expression in synovia cells (-; negative to suspicious, +; definite)
¥ YV

Table 8. Correlation between Histologic and Immuohistochemical

Findings

Thickness
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