INGHW BAA LB VIR FEERR L
DEDEIETH 5. FVIIEF OHEHRE O
BT, fEske, FEVILRTF B EE o
THHEERZRBICHMmIN TNz,
FIRAD BRI EREE X —RIIIIE VI
WP EEEIE I HIRE L B VITRTFE <
1 IU/dIZERE, 1~5IU/dIE %, >5
U/dIZ8HE EMESNTWD, LU
5, HERFE TOHRKRMICHENEETSH
L EER, PE~BYE T O EE 2 M AER
EETOLEFENHFEL TNWDS I E0H5N
TWd, ZIUd, HEkOSEVIIEK -7 EE T
T U Hin vivoD B EHERE 2 ) LT W
IBNTEERBTHHDTH D, MARKA
BEOEMEEEEEIL, > EES
—DOIERBF 2T 572D biBD TE
BETHS. €I T, GFEOHEICENT
WL EERERSHEFE L TERSNTY
LA BEER T2 EARIZ, o ES
ERBIEEIC DN THE 2T 7z,

B. BIFEHE

O Y AE DD OEEE B A
IV R AR Z R GTF) . =5
CUB (ELG) Z. o EC O
Wid b o> E R RAEDE RS
Z-Gly-Gly-Arg-AMCZ fl\/z, V) fIg&E
(PL) W7+ A7 7 FVINt10%. 7
AAT 7 FI)NAY60%, T+ AT 7F
PIVLE )T 0%EHTHERY e
B Z2fEH U zo S VIR T3 M VR 5 — B
HBICK DaPTHE T T o 72, bO 2 E AR
HE I IHemker 5 DAL ERABICHEL 2.
Tt 200 LD b H—i{%E (TF/PL or
ELG) &My > 780 LEIRFIZ7C TR
I, BV ST ARTR, SOCEE %

40

U, AT TINIALITEDS Y
T UMz, AR bO2E &I
ThrombinoscopettMY) 7 NI L7 Z ML
o bRZEERBOFEIE O ES
FERRD BT K % e PERIARITIC N A
lagtime(LT), WEM: b0 E > (ETP) , peak
thrombin (PeakTh), time to peak(ttPeak)/z &
DINT A= =T L 2B EIT o7z,

C. #H

) MABABFICBTDTFRNY H—0 bo
> ¥ A ER(TF-TGT)
EFIMBEDOTGT/INT A—# —Id LT; 63+
1.1 min, ETP; 2,771 £ 1,124 nM-min, PeakTh;
203 + 53 nM, and ttPeak; 15.2+£2.9 min T®H
—7. MAFRARFLEE CldEhT
316.2 £ 1.5 min, 677 + 403 nM-min, 62.0 +
16.7 nM, and 26.8 £ 4.4 minC, MAHABET
HNWTNHEFERICHLUTGTIZE TLTW
7o, LTIESS Tho/z, KRIT, 402D 1M
KIFABRFEMIEIIBNTTGT/N S A—4 —
EEVILKFIEYE FVILC) %kt L
7z FVILCIE<02to 17.0 IU/IO #H T H
272, ETP & PeakTh WIFVILC &H 5
JEAHBE U 72 (r=0.689 and 0.628). LT &
ttPeakcorrelated {3 HFE D HBH L a7z
(r=0.220 and 0.417).

KA R Z S BB I 55 VIR F 2 R0
U7 R THEFVIILC & TF-TGT& DOAHE
D WTHE L7z, <1.6 U/l Tl 4
BV R S d/ano 7z, JIERR1E3.2 1U/dl
T, TF-TGTIMEBEOE VAT % KT 5
ZEWERTH D Z ENHAL 2.

2) MAHWABFIZBITHELG M) H—TGT
(ELG-TGT)
EFMFEDTGT/N T A—4 —{ILT; 9.9+

277,



1.6 min, ETP; 3,197 + 545 nM-min, PeakTh;
425 + 48 nM, and ttPeak; 13.0£24mT
ELG-TGT I3ITF-TGTX D &M o 7223, ME
FVILCH B U Ta - Tz,

MARARZ MBI DELG-TGT &
FVIHL:C DOFHEIIETP, PeakTh, and ttPeak
DINT A—& —RFVILC & MBANA S Nz
(r=0.645, 0.690, and 0.669, respectively),
TF-TGTE H7x 0, LTHFVILCEMEL /=
(=0.676), THEBHEVIIK T HELG-TGTIIX
L <0.11U/dl £ THREMNFRETH > /2.
ELG-TGTI 2 VIIIE FIZ &R I HHBA U 72
2. LT EFTFVILCEMBELAZZ &%, &
IR HH L AL\ BV B AR & Ik
HIREHENTH S I EMNRRI NI,

3) MARABRZIZBITBTFELG MY H—
TGT

TFhU A= AT LB NT, HilgRmi
JFIZBT 0= T 2LTANER B X
CIMEFHARE EFRETH -2 Z Eid KA
FTHREREET N EZRI KL TS Z
EMHS Mo Tz, L LIRS, BV
WFELE EOMBIIFRR T, D, KiRE
BOBEIIE <, TE-TGTAMM A K AD §E &
HRERHBIC A+ Th 2 Z EAMIBA L7,
—7. ELG-TGTV & & T a2 E VIR
Fa X <ML TWeAY, LTHFVILCIZH
BLUTEE L., Zhid, fileigesiy
ERMLUTWEWEEZSN, TFE MU A
—ICELGZ & HIZIHMU THIE T 21IRG1E
LD FBROMEZTo .
IEFMEIC BT ATGT/N T A—%—Id 4.5
+0.3 min (LT), 3,140 £ 480 nM-min (ETP),
370 £33 nM (PeakTh), and 8.2 £ 0.9 min
(ttPeak) TH > 7z, MAIHARE ME Tide
FEN4.6 +0.8 min, 1,095 + 464 nM-min,

41

64.0+14.1n1M,and 27.3 £9.8 minTH > /=,
ZO#RIL, AEBETETREX DHIEE
MIR<, Fiz, TREEFRKICLTIIE BV
W EMHSNITEo 7z,
MARARBHF MBI DTGT/NT A—%
—ETP, PeakTh, ttPeak &FVILC & DAHRE
{4r=0.858, 0.857, and 0.849 & ®m N> /=, LT
V& FVILCIZ &< FHB L 7a o 7z B AR
Tld<0.8 IU/AIOHEFEVIIR T2 KB L7z,
U EDFREIO, bO 2 E 2 ERITmARA
DEEHEEZ MY 5 LicEb THAR
MEEEZ SN, TFOA MY H—ET
LHE TR EBREME EREICZ LW
ZEMHLZ, —F, ELGEINZ TILIE
W & MARRNTZE DB 5 NI WIE T OLTA
L 2 ETHEVIIRFEMNICE < HR
T 5 HOOEHNMEREE T T IR
LI WREDRBD SN, TNHDRRA
Z4fi 5 L. TFELGIR &AM TH A/
EHREAIE S E A 5N, 9%, 1kl
5 — D BEBEAFA < 404 P AR A7 1 B A A
NENEEZ ST,

ABFFL DT RIL A modified thrombin
generation test for investigating very low levels
of factor VIII activity in hemophilia
A(International Journal of Hematology.

2009;90:576-582) WCHEL.

D. X#k
1. FmHEE
(# &]
A

(G, #aHs#]
1) Takeyama M, Nogami K, Okuda M, Shima_
M. Von Willebrand factor protects the
Ca*"-dependent structure of the factor VIII li ght



chain.  British Journal of Haematology
146(5) : 531-537, 2009

2) Takeyama M, Nogami K, Okuda M, Shima
M.  Identification of a protein S-interactive
site within the A2 domain of the factor VIII
heavy chain. Thrombosis and Haemostasis
102(4) : 645-655, 2009

3) Nogami K, Nishiya K, Saenko EL,
Takeyama M, Ogiwara K, Yoshioka A, Shima
M. Identification of plasmin-interactive sites in
the light chain of factor VIII responsible for
proteolytic cleavage at Lys36. Journal of
Biological Chemistry 284(11) : 6934-6945,
2009

4) Matsumoto T, Nogami K, Ogiwara K, Shima
M. A modified thrombin generation test for
investigating very low levels of factor VIII
activity in hemophilia A.  International
Journal of Hematology 90 (5) : 576-582,
2009

E. HBMENEDHEE « &R
1 BEFEUE 2L

2. ERFHEEE 2L

3. Toft sl
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MEMBOHITICHILI—RR

M
REERE RMXAAMIVE REEA £#8 |R—-v HiRE
2 I R FHBD Translational research—FAD M KK .
=+= L ] o 2k O s _
&5 & £ LR DM H— AFRNMEHESMHE 113(9) [1365-1372 {2009
Arthroscopic synovectomies combined with
Tanaka Y, Shinohara Y, Narikawa K, reduced weight-bearing using patella tendon—
Kumai T, Takakura Y, Sakurai Y, Tanaka |bearing braces were very effective for progressed |Haemophilia 15(3) 1833-836 [2009
1, Shima M, Yoshioka A haemophilic ankle arthropathy in three paediatric
patients
2008 FEFR M % ik 015
sH B ISTH Council Meeting (BBE&)#R&E E=S 7-15 2008
SSCH&E
- = . 2008 FEEMM LM
M EF HE54EISSC/NERRWME 3:Factor VIl and IX o ﬁssgﬂtg% 135-149 (2009
B B mEFRADEFELFR MREHE 32(12) [1564-1571 12009
- 3 3 o 2 I . 3 e ALk
— BERIHT SRIMEORG—RMATAR |ETUTTEBHREN |oys) Loraazs oo
Wi LISAT BART. BHE | g T c s—ME RS OMELLE N ]
K. WS- L AHIEED R HABREMAERESHE 1020 [167-173  [2009
i, EF - !
Takeyama M, Nogami K, Okuda M, Von Willebrand factor protects the Ca2+— British Journal of 146(1) |531-537  |2009
Shima M. dependent structure of the factor VIII light chain  [Haematology
Takeyama M, Nogami K, Okuda M, Identification of a protein S—interactive site within |Thrombosis and .
Shima M the A2 domain of the factor VIII heavy chain Haemostasis 102(4) 1645-655 12009
Nogami K, Nishiya K, Saenko EL, Identification of plasmin—interactive sites in the Journal of Biological
Takeyama M, Ogiwara K, Yoshioka A,  |light chain of factor VIII responsible for proteolytic ournal o glca 84(11) [6934-6945 {2009
i Chemistry
Shima M cleavage at Lys36
. . A modified thrombin generation test for .
Ma-tsumoto T. Nogami K, Ogiwara K. investigating very low {evels of factor VI activity International Journal of 90(5) |[576-582 |2009
Shima M in hemophilia A Hematology
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HANBR2MEE 113% 9%  1365~1372 (20094F)

E 112 BHANERESPNESR
SRR

M &% B @ Translational research
— DML IR S & W O —

FRBVEMKREFR
.

5 -
2 B

BE%12 313 5 Translational research & 13, ZEBEEFEMAFROERLH ML, BIREZICBY
LEBORE - WRBARLBH - MES L CRERLTFHICARICZIIh e Z &, I, £
DM, HAHEBOBRNEBE - FTROMEFCIEH LB - E1E2ERNOERDH L ERE
EHHHRPHERVAE S, EBRENE. ZOMEFNAEMEIIC, D, BUVELE
WIZFEASET B 2 & T, — OB clinical entity ASFEY SN, BE D care & cure IZFEUD &,
E#  EROBEOREZL6TI LIk 5.

MEBEE LS THLWHRTH D, ANEOREROHRTE DD O epoch making % episodes % #L
£z, T/, EER - BERICET»T Ok BPEOMKRE B & EES IX B+ (LT FIX
L) DR RO, e EBREXNBROMER BIZBT 5 Translational research {22 W

THBRT 5.

2—T—RN:MEKB, +IrAL—Yarn)¥—5F HIXET

1. %% B (Christmas i§) DOHEER,

J.C. Otto (1803) @ 10 KADAEMRELIE, MAH
(hemophilia) X—2o OB EE 2 HILTHRDS, 1952
4, EE O R Biggs" 5 & KE D PM Aggeler 5745
LW AR &5 LC# L, £ 12 Christmas
R (BEZLZIZH % AT) & PTC(plasma thromboplastin
component) RZJE & s L. o, Eigimgik i
#2 (ISTH) o%£E4 (ICTH) 2k -7, ftkol
WA IMAFREMATH A, FrLVY 4 TI3MEH B & &
#Bahi,

F U, MEECIIEmbin e RES 5 B A
Bel7z, S oWHIEPERD S SN T WA EE
& HIETR R BILERIZE R TH o 7285, B
WA 3% B O A e i 4 & ORA R TR 5 Bt
BMARIELbo7o k., 351, BUNOMKROE
2 IR ¢ b BaSO MR AT O M CHiE S 1
ZOCM L, WRFNIEHE e Mg RN THIE S
LI EEMEAOFBTHHL, RAETHOMANR B
O L oo (FRIBH S, 1956)7. & 2K EHD
ARG S B AR O T - TR & STk,

2. REEIXETF (FIX) O & #4EeE

FIX OWIFEDERIH - THiz D 5.

1) FIX o#Ak

FIXWBHI(Futarey), VIBIUXETE
[tk €73 v KIKFHICHFMRTARENS. Ih
54 AT, FTHEELOBVEUERS, &4 OH
1Eidid CHEECH o 7245, 1975 SELAE, flix 0k
&Y, FIX OFEDHMALHTHEIZ 2 o 72,

FHE, ¢ MAEHRROMAR BIRERAITHL T
o bV AR 2 IR EA R L L, Heparin-
Sepharose affinity chromatography %2 & 5 fli{b % i
A7z (LD # 3,000 £%) (Yoshioka, 1978)". & 612,
Fujimura 5 (1982)*1& & 4 iZ Preparative dise gel
electrophoresis ##E A LT, FAE IO TMIED
# 12,000 FBOMALY A 1E L Z LRI L 7.

2) M FIX AR 70— F VRO /ER

v b FIX oo Bigo—2ik, ¥ FIX ko
Wedh o7z MR B BZFORIE, REHUER 2R
ke ahEEE T 5 bW b CRM' (Cross-
reacting material positive) HiMOFET 52 &, 7o,
P FIX AP IS M3 FIX & o2 7 VINTLRE
WA T EhS, HAHBERZEOFIIEEIX
BTG (FIX : C) RO T Vv b O o FIX i i
(FIX : Ag) #—2BUIRET S, wbwb FIX 7
TREWOFET LI E MO o7,

RV RO A L Ca sy N RIEERKE)
e h vy — RIEE KK E R T 7z FIX RO



1366-(10)

HIEEE 113 (9), 2009

R1 EEEAROMAR B EFEOH X HTEE FX:C) &HKX

PR (FIX : Ag) XX 598

UK. Japan

1. Hemophilia B~
FIX:C=FIX: @ Ag<1%
2. Hemophilia BR

3. HemophiliaB *

FIX : Ag > FIX : C but lower than normal

FIX : Ag within normal range

9(6) 14(13)
12(9) 5(5)

3(3) 8(8)

Total

24(18) 27(26)

() PEEARE

FERVTREE 20, WK B OS5 TREEE®, B
KAELBHMENDL L)/, LL, ThHDE
R ITETED 6% (U/d) BET, KEEONZEIC
DWTIEEARIEHE~FRETH o 7.

3) WL FIX &/ 7 a—F VRO fER

k& BVPEDOROPOMEETHFIX €/ 7
o —FIvHifE (BUF, Anti-FIX MoAb & B&ET) 23EH
N7z FHE, 1981~1982 (2 EE RIAEAMITZE
8 r L T % [E » Welish National College of Medicine
(# % University of Wales, ¥R\>C Cardiff University)
D MEFEEE (Prof. AL Bloom) 2% HIC, BT
& 7116 @ Anti-FIX MoAb 3A6 HLK DR SLIZ BT L
729,

4) FIX : AgllE% ot & M AHRBOH L3

3A6HL F & B v T, Il #FIX: Ag ® ELISA
(Enzyme-linked immunosorbent assay) # % HE 3
L, <1% (U/d) FTOREEELHEICL .

A ELISA X HWC, EEA (244) AN (27
&) OMERBIZOWTFIX: Ag®E®L, B &
BY, B'o3mBEIcH#LA (K1), 20#HE, FIX
OEAXRMBTH2EOEEMMEHFB (FIX ' C<
1%, FIX @ Ag<1%)DEEIZ1/3~1/28BETH D,
FIX ' Ag 2 E¥EBHRAT 5 B RIZ&MmARK B O 1/3
BEETH I EAHBELY,

5) FIX Oz L £ 0iEHAL

P EoBREEEO T, BAEMSRTWA FIX D&
LHEREICOWTHEEBIT 5.

4H, BHECMERBOBRFERIIOLIIZY =~
2ibah s, FIX BizFE FIXBEHO VA4 ViR
210, FIX DOWEM L2 3R L7,

3. BIXEF (& B) DR FREIE

#ko FIX : CHEMICE 2EE (<1%), A
(1~5%) B & UBSE (>5%) OHFITIA T, FIX:
AglEEIZ X > CTBHIHEL 572 B* (BY) fRELE
EBREELTVLREE IXHAFOSFFLANVTOE

(k6 & 51H)

a3 A BRI Fioh b X512k - 72"

1) FIX (fik# B) o FRERE (Buw B, BY

FIX B FREEICOVTE, HL S MAR Bk
WORRMOFET S Z L EHIh v, ByRH
i, hoRE FIX 0% KB FHROME b
ayR7IAF 2 HWTHET 5 8% O prothrom-
bin time (PT) CIXEE L2 52 2Wwolis L, 7 VK
FAVRTGAF VRV ESAEIEPT 2 ELLE
BESEALVIFHERFOB RN TH S,

EELIFHEDIC, BECHEGR O 1ES (FIX
Kashihara) & & B RESE 1 WEHES (FIX Nagoya)
B LUOHEREE 1 WRHES (FIX Niigata) @ By iR
3FEFUZ D VTHE L7

& B M4 100mL A 5 BB O 3A6 LR IC & B
immuno-affinity chromatography T 2 % FIX % i1k
L, FXIa 73 Russell's viper venom (RVV) 2 & 5
M Sy — % SDS-PAGE THIE L. ZO#E,
FIX Nagoya iZ FIXal2 L o TH £ RS §, FIX
Kashihara I3 FXIa TH S5 WIZHZ L7248 RVVIC
& o TIZFA#EE 3, FIX Niigata & FXIa ¥ 72X RVV
DT L > THhEFEE S FBRICEE LY.

koD Z &6, FIX Nagoya & Arg'™-Ala" i o
D, FIX Kashihara {3 Arg®-Val®™ g0 BREH55H
{HEE SN7228, FIX Niigata i3 EFE 2 AT & 3Bl R
E0Ezonl DL, HROBMERTOFEREL
TRER LY, ChCERAKBOBREMELET A
A, MABBREE VI BV SLE LR L b,
—ffbT 5 LIXHEELEZ SR

2) FIX (LA B) 5 FREED FXIall X 5%
BRCETEEHA ) =V VRO

ZEORIEEROREEL WS 572012, 20O
HEFICHT A HBENEELRBTEEHE L. o
12X b, By, B, BYERIICOWTHBEER DR Y ) —
SV THUWEEL o720 R, P 3ml 0 B
e MBEMENC, wolzA, BaCLTHRER, BHL:
FIX # &4 ¥ m i1t 5 M % SDSPAGE I BB L,
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oo ﬂ
Factor Xii l Factor Xia
l Prekallikrein | X Xia HMW Kininogen
| HMW Kininogen B Phospholipid
[ "Surface” | Ca?t Zn?*
______ o
IX ~—t—P1Xa
Y
Factor Vlla Factor IXa
—
Vil — Vila Tissue factor X Xa Factor Villa —e—— ViI|
Phospholipid B Phospholipid
Cau Caz+
X ——P Xa ‘ v X ——B Xa
Factor Xa
- Factor Va -
Phospholipid
CaZ+
Fibrinogen

Prothrombin —

= Thrombin (ila) —p

Y Fibrin {soubie}
Thrombin Factor Xllia 4“2* Xilt
Thrombomodulin o 2-Plasmin inhibitor Ca
Phospholipid
Ca?t LT )
Fibrin {cross-linked)
PC ———t+—#= APC
TAF} ————t—1 TAFla
Y
1 Mg o s = —<
EMRAFRATERRALEO~OBHIBBACEHETEIRVWOTHEBETHATH S,
APC, activated protein C; PC, protein C: TAFI, thrombin activable fibrinolysis
inhibitor.
Mann KG, Ziedins KB. Overview of hemostasis, In : Lee CA, Berntorp EE and Hoots
WK eds. Textbook of Hemophilia. Oxford:Blackwell Publishing, 2005:1-4. % —#fct%
3A6MoAb (R¥ifko = ¥ b — 7 X catalytic domain WWROBIEE o7z #MALLZRY FIX 1220,

EMBILT) 2 V7 Western blot 3 CBETH LD
THo7.
BE tH @ FIX Nagoya, FIX Kashihara, FIX Niigata

WZoWnWTh, ZOEWHSFILROT—F LR LN
EF oK EEThE I EFMRSH, WA T, FIX

Nagoya II, FIX Kawachinagano, FIX Takatsuki €
L€ FIX Kiryu [ oW CH AT AT REThH -7z, 2D
MBAs)—= v 7t ok KREICE->T
BREh, FHZSEE LTEETHENS S &9
N SOY A
3) FIX (MUKIHB) 43 F B O 45T L A T O AT
PLEOBFZERGEA S, B FIX D47 L XV TOff

TIJEAME Y -7 L A R T o 7.

AR @ B3 A H 100mi 2> 5 3A6MoAb # Fi w7
affinity purification {Z & - T 100ug 4+ — ¥ — ® FIX
ML 2 T, JUN RS W S B S ok IR
BOTA~EER (BHAME, PARBEEHL) ZREL,
ST L7z

SFTEEOXRA T T b a i, #i{l FIX % endopepti-
dase THM#%, HPLC (high performance liquid chro-
matography) TRIL, BEHBRERTFFE23LIKZ
SP-V8 T L TH U HPLC iI2h), BEATF I
DVWTT I/ IMEY -7y A%FHIEI DD
ThbH, bhoA, LEAMHEETH F B



1368-(12)

Exon; a be

HAVNERR MR BLI3% H9%

g h

Gene:5' Promoter 1 {

5'untranslated /i
region f

|
A

| - I- 3"

LR
w7 e 3 untranslated
" region

Protein;  NHz— ]sp] Gla [EGF!EGF

l

}P(

Catalytic Domain |

—46 +1

145 180

415

2 FIX#EETE FXEEO P AL HOK
S : signal peptide region, P : propeptide region, Gla @ y-carboxyglutamic acid region,
EGF : epidermal growth factor like domain, AP : activation peptide

7
CRA RV C

l Light Chain AP{ Heavy Chain l Factor IX'
145 180
C R A RV C
‘ Light Chain l l API Heavy Chain l Factor Ka
145 | 146
{ 1
CRA R V C
{ Light Chain | AP I Heavy Chain I Factor Kaa
180 ‘i\181
T 1
CR AR V C
l Heavy Chain | Factor IXag

145 ?146 180? 181

f :Factor Xla or FVia-TF '/f*: Russell's Viper Venom

H3 FIX otk
FIX i, FXIad A Wi FVIa/TFIC X Db
FIXap &% 5. FlXa, FlXao & ZOHEETH S,
C:Cys, R:Arg, A:Ala, V:Val
(k7 L HE5IAD

74 FFELONRVEA L, SHEOBENEEZETH
WCRE L7, CORE, e PEHETOMTICHES
LALBREFIX G 8FE o/ (E2WY.

KOTHA I, 73 BEFENFIX O - #eEH
BEOPIRBE D26 TI eI hbDN% 2RTE
FU3RIEDDTFTEFNVERHCTERELL.

Pl 7By -2 Iy AR ERIIHES L
7. L2L, ZoFBREKEOBEMEDSH FIX %24l
I3 se ) EMG AR SELERTZLELT LS
EDD, EHBINE LT A LIIEEEEZE R DN

4) FIX (i B) 50 FBEREOEETHNT

ZOW, FEoOMEEERRT 2EHNRERED -
7z. BlH, FIX @ DNA ¥ — 27 1 ¥ A Yoshitake
(1985) N2 & > T &, &4 OBE O DNA BT
AHEE & T o 7z,

2 THETHFH®IC, FIX Kashihara & FIX

(k7 L h51H)

Niigata i 2 W TEEBERM M A ML S E L2
DNA ## ¥ FIXDNA ¥ — 7 =¥ A Ei L
o R MEROT I Y- ADKRES
EI—F L ehn, Uik ZOHTFETENTS
ezl

5) MAH B DT — & N— 2 DA

FIX O#FETENPEE OB, Hokzdiica
BT — ¥ REBEINSL L) IZH o7 ISTH DR
ML Z B 4 (SSC) o8 VI, IX WT/MEEED
> & 7% - C Haemophilia B Database # 8lgx 3 5 =
LW, BEREEGTVTOBRBREL LTEENS
WL HF1IEOF— ¥ N — 2131990 4£ 12 Nucleic
Acids Research (2B # S vz,
KREGREERLS, ARE (X7 V45 F20 @k
W), MBI UEERIF 216 (-2 b D
LTI 15 Thotz, Z0%, BEYWEREHBLTE
THEH, #E 12 Lid, 692500, 9 br=—2§
1,000 TH Y, BUEZ L ICHHHA 600 EFAEFINT
Wi, BOFVEETEEEIAEYATH /32
O, RWTFr Y AERT, ZOWET3/4ULEE
HbbH, WA 7T A ARYE, JLAAY 7, KR
R/FAELTHL. RF—FRXR—-RF, ZOEBNE
DM, B, aAF4 ANVBIUREZZDOR
bEHE R FITVS (M),

4. HULVE IXAFRMBAOFFRE

RO MmN B BRARAE, Y- ViiErSEL
LTDEAE-tE7yua—2XF 7kt 777427 A&
BHE & BIHBEIC L o TR SR, B IX BT ofh
FRENCHEI VI, XEFE7urA vy CRShe
PEHTABEAREACH o —F, FEIEHL
72 3A6MoAb I3 2% FIX & 6F, EWIMEHRH 5
FIX #3R I IFET VAT v S TRHILLY BT &
M6, HI FY+E AHBEZE%E) KXo TMARB
A (GA-1013, B Z VAR Y M) & LT
BIF S 7z, GA-1013 1 FIX O BMBHITH Y, 20
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£2 HRENVERKFNRHSBN LT o/, £, BNCES L2mER B (FIX) 5T REE
FIX: C FIX : Ag 7 3 FXla/Ca?* g e
el (U/dL) (U/dL)” | PT (sec) kBB ATREHIL
Kawachinagano!? <1 46 35 None Arg-4Gln
Nagoyal? <1 105 179 None Argld5His
Tokyol® ! I T HpEERE Very slow at Argl80Val Vali82Ala
Kashiharal? <1 120 64 Normal at Argl45Ala Vall82Phe
none at Argl80Val
Amagasakit® <1 100 58 Normal at ArgldbAla & Gly311Glu
at Argl80Val
Kiryu!® 25 100 126 Normal at ArgldbAla & Val313Asp
at Argl80Val
Takatsukil? 2 120 98 Very slow at Argld5Ala Gly386Asp
Niigata!® 1~4 140 152 Normal at Argld5Ala & Ala390Val
at Argl80Val

In-frame deletions

Promoter

Cryptic splice

Gross deletions/inserts
Frame shift

splice site A\‘

Nonsense
Missense

4 MEHBOE X KHFEEFER
AW BEETFERT— -2 (81250
b5, IALVAERIH 23D,
Green BM : Hemophilia B-molecular basis, In : Lee
CA, Berntorp EE and Hoots WK eds, Textbook of
Hemophilia. Oxford : Blackwell Publishing, 2005 :
91-96.

<

FORLIETERMIZIL LT8O LD R ERHEMTH 5.

1990 4F > 1 4F R AR B25 I (ESiE 15 B, H¥FE
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Arthroscopic synovectomies combined with reduced
weight-bearing using patella tendon-bearing braces
were very effective for progressed haemophilic ankle
arthropathy in three paediatric patients

Y. TANAKA,” Y. SHINOHARA,* K. NARIKAWA,* T. KUMAL”* Y. TAKAKURA,* Y. SAKURAILf

I. TANAKA,T M. SHIMAYt and A. YOSHIOKAt

Departments of *Orthopaedic Surgery and tPaediatrics, Nara Medical University, Kashibara, Nara, Japan

The major goals of synovectomy for haemophilic
arthropathy are considered to be reduction of bleed-
ing and maintenance of joint function [1]. Synovec-
tomy is generally thought to retard, but not halt, the
progression of haemophilic arthropathy. It is thus
not typically indicated for advanced haemophilic
arthropathy. Rodriguez-Merchan [1] stated that
the best solution for advanced arthropathy of the
ankle is ankle arthrodesis. Although arthrodesis
represents the gold standard for progressed ankle
arthropathy, we prefer to avoid this option, partic-
ularly for paediatric patients. We therefore devised a
treatment to reduce weight-bearing using a patella
tendon-bearing (PTB) brace after synovectomy. The
purpose of the present study was to report the
clinical results of this procedure in three paediatric
patients.

Arthroscopic synovectomy was performed through
anteromedial, anterolateral and posterolateral
portals with non-invasive mechanical distraction
(Achflex; Smith & Nephew, Tokyo, Japan). A 2.7-
mm, 30° arthroscope was used. Full-radius shaves
and an electrothermal bipolar vapor system (Mitek,
Westwood, MA, USA) were used for synovectomy.
Defective cartilage areas were treated using a bone
marrow stimulation technique with drilling. Drilling
was performed with a 1.8-mm diameter Kirschner
wire through anteromedial and anterolateral portals
and across the medial malleolus. A below-the-knee
cast was applied for § days. Immediately after
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removing the cast, the PTB brace was applied and
range-of-motion exercises were initiated. Use of the
PTB brace was continued for 1 year (Fig. 1).

Preoperative factor levels were raised to nearly
100 U dL™" in all patients. Secondary prophylaxis
was performed postoperatively.,

Three male paediatric haemophilic patients (11, 5
and 8 years) with progressed ankle arthropathy were
treated (Table 1). Case 1 was diagnosed as having
moderately severe haemophilia B at 24 months of
age, where as case 2 and 3 were diagnosed as severe
haemophilia A at 8 and 7 months, respectively. In
case 3, an inhibitor was detected for the first time at
15 months (the maximum inhibitor level: 12 Beth-
esda U mL™"). At the age of seven, immune tolerance
induction (ITI) was attempted. Three months after
ITI was commenced, the inhibitor disappeared and
the recovery rate of factor VIILI: C after the admin-
istration of factor VIII concentrates was normalized.
Contralateral side of the ankle and the other joints
were unaffected in all patients. Frequent bleeding
was observed in the affected ankle and severe or
moderate pain was reported during walking.

The three patients were followed for a mean
duration of 30 months (range, 24-40 months). Two
patients showed no intra-articular bleeding after
treatment (Table 2). The other patient experienced
only one episode of bleeding at 18 months after
surgery and a cast was applied for one week. No
recurrent bleeding occurred thereafter. Clinical
results were evaluated using the American
Orthopaedic Foot and Ankle Society (AOFAS) ankle
and hindfoot scale, which: includes scores for pain
(40 points), function (50 points) and alignment
(10 points). Mean AOFAS score improved from 41
points preoperatively to 96 points at follow-up.
Dorsiflexion of the all ankles were improved

8§33
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Fig. 1. A patella tendon-bearing (PTB) brace. The brace was ap-
plied for 1 year after arthroscopic synovectomy.

Table 1. Patients.

postoperatively. All three patients were able to fully
resume school activities, including sports activities,
without braces. Case 2 is a hurdler in track-and-field
and case 3 is a swimmer in a local swimming club.
The case 1 was affected by autism preoperatively.
Psychiatric condition has improved and he now plays
drums in a band at school.

Radiographic evaluation was performed using
weight-bearing anteroposterior and lateral ankle
views. Cystic and erosive changes were repaired
and narrowing of joint spaces in all ankles improved
to nearly normal at follow-up (Figs 2—4).
Preoperatively, one ankle was classified as stage §
and two ankles as stage 4 according to Arnold-
Hilgartner classifications [2]. Stages in all ankles
improved postoperatively. Pettersson score [3] was
9-10 preoperatively, improving to 4-5 at follow-up
(Table 3).

Although  arthroscopic  synovectomy is an
established therapeutic option for haemophilic ankle
arthropathy, it is known to not improve existing
joint degeneration. Wiedel considered joint deterio-
ration in haemophilic patients with synovitis as
inevitable by arthroscopic synovectomy [4]. Patti
and Mayo reported that arthropathy progressed in
six of nine patients who received arthroscopic
synovectomy, including four paediatric patients [5].
Journeycake considered patients with advanced
arthropathy characterized by extensive radiographic

Age Follow-up Factor VIII or Operating
Case Sex Side (years) {months)} Type Severity IX activity {%) time {min)
1 Male Right 11 40 B Moderate 2 105
2 Male Left S 26 A Severe <1 130
3 Male Left 8 24 A with inhibitor Severe <1 (0.6 BUmL™)* 75
Mean 8 30 103 103
*Factor VI inhibitor titre was no detected at the time of immediately before operation.
Table 2. Clinical results.

Bleeding episodes Range of
(in past 1 year) motion {°) AOFAS scale
Preoper- Postop-
ative erative Preoperative Postoperative
Pain Function Alignment Total Pain Function Alignment Total

Case  Preoperative Postoperative DF PF DF PF (/40) (/50) (/10) (/100) (/40) (/50) (/10) (/100)
1 7 1 -10 70 10 70 0 22 10 32 30 47 10 87
2 9 0 0 30 20 40 10 43 10 63 40 50 10 100
3 20 0 -5 70 30 60 0 22 N 27 40 S0 10 100
Mean 12 0 -5 57 20 57 3 29 8 41 37 49 10 96

DF, dorsiflexion; PF, plantar flexion.

Haemophilia (2009), 15, 833-836

© 2009 The Authors
Journal compilation © 2009 Blackwell Publishing Ltd



Fig. 2. Case 1, an 11-year-old boy.

(a) Preoperative radiography on weight-
bearing. (b} Radiography on weight-bearing
at 3 years 4 months postoperatively.

Fig. 3. Case 2, an 8-year-old boy. (a) Pre-
operative radiography on weight-bearing.
(b) Radiography on weight-bearing at

2 years 2 months postoperatively.

changes as ineligible for arthroscopic synovectomy
[6]. We thought that a bone marrow-stimulating
technique with drilling may work for regeneration of
articular cartilage. Arthroscopy is indispensable for
evaluating damage to the articular cartilage and
identifying adequate portions for drilling.
Furthermore, we thought that reduction of weight-
bearing on the ankle may be necessary for
regenerating articular cartilage. A properly fitted
PTB brace can reportedly reduce load transmission
to the hindfoot by 80% [7]. We therefore applied a
PTB brace for 1 year postoperatively. The minimum
required duration for wearing a PTB brace remains

© 2009 The Authors
Journal compilation © 2009 Blackwell Publishing Ltd
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unclear. At least in our small series, removing the
PTB brace after 1 year postoperatively and allowing
full activity without the brace resulted in clinical and
radiographic improvements.

As very few treatment options are available for
severe osteoarthritis of the ankle in children,
providing information on this treatment option for
paediatric patients is important. Arthroscopic
synovectomy combined with a PTB brace improved
radiographic stage for progressed haemophilic ankle
arthropathy. In particular, the joint space was
opened. This method may be indicated before
resorting to arthrodesis.

Haemophilia (2009), 15, 833-836
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Table 3. Radiographic findings.

Radiographic stage
(Arnold-Hilgartner)

Radiographic score
(Pettersson)

Case Preoperative Postoperative Preoperative Postoperative
1 5 4 9 5

2 4 3 10 5

3 4 3 9 4
Mean 4 3 9 S
Disclosures

The authors stated that they had no interests which
might be perceived as posing a conflict or bias.
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