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LRk X 50, FE O T IS R MR C R EDRAEGHE D 4F FEEBAL AN & 2T AFAE
TLHHOD, WFEENRE X OBHESNL N LR TH D . NI TR D RhE %
RNzATDZEBHALNE Tz, BREKOFE, S, 2R, BLO
o FDORE 72 EDORRIKFT R HINE U CRIESNLZHEE L, 2Wr 72 b ONTTER

WCKNLTCH PR ETH D EBEA DN,
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IINKE

s T L7 RE N B AREBRFEIS 12 K 0 AFRR S 7 Bl FERS o 43 1 ks
A BT D &R AUIE, 2005 4E00 5 2008 4E F TO 4 4ERIC AT L
7277 Ly FRMERS 30, 431 BHO HERF B4R E13 10. 55 5% T D 2K D 75%
IER 3T CTh o7, 1 B CMABEBHEBAL D &0 & 72 o 7o 15 A
I AEFAERS 31 SHOFER O IEIX 17. 8 1% (6.0-24. 1 /%) ThH V. Bl AMES
DERERE BT 2 L RIEBITRHOFFICADL L Bbhs, ®EOHREIC
BT HOMEI E D T EHEIROBFE L& EEICRIEN L E SNTE Y (24, 46,
49, 50), FE AR T & E S AR DML TH D, ZD k57
FEREAE W DRI Z . 75 A TR M D M A S | AL o D & & & 5
[ ETR LT, @380 EENROENES (BB RO 350~ & JRE & D

ZAEEOM) THY, FHELL 31D H B 18 EHTRIENAFENRD bz,
—F. WCFEEBIRT S PO R AR D ETEE I £ T) B X

BN (RIS & T E R £ T) OALE IR CTHlRE L7 EFEuS
FNEN 20, BIOAEHTHY | T TOMFERERIEL & b3 5 L AgBT D
Rmo T,

FEBARIALE I 31T DAL R DOJRR & LT, MHE ML E DOTAR D B 43 I HT
RO B 72 & O JFFTO MBI/ T 5 AT /A N L A AR A HER L7z,
LA Uy AR AT A AE 5 DTl THLEE S 72 NI O JEJE R0 vh I DA b 72
EDEAIE, RGHERS 7> O BEAL 72 SO/ I 7 & % & E 2R WD T BRI

BWTHLAONLMEADRH -T2, DX 5 e FEElRSEICEE I 2
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EDEHAMTHEULGLIMEIEO B TH D EEZ LN, BUEIZEBITD
B BT T N CEREE DM RE 2 R L TV eI, RFEBIARIC A RIS
NI TH LA b CENR o7z, ZD7D, ML 528 THD
Z L ERMERT DT OIIE, FEBINRIEMAEAE B A 7o BURHEE O F e 23 20 2
ThdLEZDNI,

N OB O N2 b & L CTidfifast~ R U 7 2 O AR i Al ia o
R X DN IEIE SRR D20 RIS ML e EE O, B X
O R FBFRRMERR 2 OB 2 E TORFERICE VAL NS TV DS (2, 20,
27), % Z CAETIE, MBIEVEREOREME S HDBEMEZ2HEL, T8
RO & P B U OB 703 K OTBREERY 22 IR L 0 NI
2 BARERR O ZL A DN LT, 2 FEEROMAL SIS T 2 NEE X

OHUEREE DFIEIZ DWW T B R L7z,
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ML L O FE
1. FRERAT R
PRPERG 26 B (FRlm oo P 12. 4 7% (5. 9-19. 0 %)) O EERE K ORRIER
19 56 (FEER O HAE 11. 9 7% (5.9-19.07%)) OAFEEIRIC OV TR L1z,

W ALOENNR & PIRAYIZRFE DS BN 2 & 2 5 BRAFSI R LS e L 72,

2. I BRSO R

TEBARITIALE (B E BRI D IRE & ORZEEET) P R
B L DRFE ORI E T) 36 LORNHE (AT IR © 75 BE
£T) O3 SMEEIRISIEREINRE DI BB XL 10 cn OFST 15
FTaBMxtg e Uiz, BEALTIE L BFTHTZ 0K 3 cm OFEIRATEL . HEHHE
& eI ORI A A2 R L 72,

AR A2 10% PHERRE 7 4+ L~ U RIS CTREER., FEICHEW ST 7 0 &
AT LTz, NT 7 ¢ el AE A mECHEEIL, ~v hExv Y e
AR T AT - DX =Y VY EEfE LT, BT X —Y

RSBV TEBRRER IR E LT 1% ) v A Ly FE3BAHE VT,

3. JREAETHH

TERERHINZ. BIAIRWIRIE 3 L OBIRTIIC 38 1T 2 IBIRERAER 7 I & 12DV T
Fhi LTz, E£7o. BIREESIEIEIR TR W FEENRENALES & S E Bk T He B R
B, PR, B RLOIMEROFH 2 T1T o7z, FHZIZ=F 2AF A - U~

T et i LG 2 U, SRS T CRISRR. T AT
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(LEICA DFC290) (T THifg 2 A5G L7z, MifgI3R&E & 2048 x 1536 pixel (SR
DOREMICHRE T2 & 400 ym x 300 pm) . 24 bit RGB color image DM T
THLY 1AZ, tiff JBUTORAF L7c, BIIRPIBIE O FHRIZ BRI i O 81 /&
ER L, MENE»ONEMEEE COEMANBEE L L1 BIEHZY 10 VT4
S 7o, BREEEHANCIIm B AENT Y 7 b Image J 1.42 q (Wayne Rasband,
National Institutes of Health, Bethesda, Maryland, USA) Z V>, 10 H7AF
DB % Z OBIEDONREME L Lz, FEBNRGEN RIS K OSMGE BRI 31T
HRBARE, PR, B XONMEOFHNICB W T H BB OU T &6 H L,
PR 2 IR & PO RS HRRE I 7 8 O B/ 2 iR LM DR 5 & L
THEBERI 21T o 72, F7o BIARTIRIZ I T 2 BIRBRHER 77 25 15 8D 5 fEB D G
AN ITBINRIERTEI R 2650 L. IR L OYMEZE & 720z 1 ks 720
10 AP Lic, OB, SMEOIT < TIEBIBRHE A (L M 447> D EENICER
AT HMENZL AOENLEHTEHLHZ LD, TNODEELFDIED T
(CNBRMERRE T O IR A2 EICHRE Lo, BIRBRHER D 1ZT ) U A Ly NG
BRI, BHEAENT Y 7 b Sigma Scan® Pro 5.0 (Systat Software, Inc., San
Jose, CA, USA) ZHWTREAMERKOY 7 B KEHE L, ZALNEBOKRE
NI EDDEIEERRD Z LI L D IR TR ER S DY A5 6
HEEOFIG AR L (M 22) . 7236, ERICEIA OBNEIC X 222 A0
BENTWESAS, ZOEBERYE 7 BB BRI Lz, £ S NIER

BRIZ 10 B Fr ORERTR O Z Z OBIEDOREKME L L7z,
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4. HEFHLER

BRIV ELNZT —ZE#Ek Y 7 b R version 2.9.1
(http://www. r—project. org/) \Z THEHT L. MEVIRE, NEE, FEE, B X
OHEIZ 31T 2 BIHRAERL B & & A28 R L OFBIZR b NS HBRE O
BHEERANTZ, AREOHREIZIIET Y U OEEMEEEEH L, AEKEL
5% & LTz,

FEEIRIZ O TIENLH OREZE A METT 5720, PNIRER KO IRICE
T D BIFERMERL D FIEIZOWN T, FEALORFImOBEEZ —H>DFL LT
Kruskal Wallis RREZ B Z 72 o7, ShDOKMETHEENRD LNTHAITE 5

2. ZEIEE (Bonferroni %) ZHWEDH LM ZR LT,
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FIR

1. B AP R

FEEIRFIE TR I B IC OW T O 21T o7 (M 24) o TALE T,
IS OWIEIX T2 6 2 AT 2R LAERICESI L TR Y . &mlsicie s
& TRVE O RO > & TP B O FERE A0 biviz, Rk o BIR

BRAERL ST T I RS I < E M HARTH - 72205, Ilin (SRR /e oo

B OWEARIRPE R HEFT S b o 7o, PALERIS K ONRALE T, i mfiE o
WIS e D LS ATEZ R L, D BAMUA~ERRICHR L T b K9
ARG (K 25) o NEsICAE S FERAERECTWIZ o0, Ve
MR DZEMTITALER D Z NS & T 5 L#EE Th o7z, HIEERE O BB
R AT (X MR RE LSV ITAL &[RRI P70 i I 2 240 B 70 FIRIC Y PR A TUN s,
NI & D AETRREITE TR > TR, AT RA~OEAERRS B b
(X 26)

FE AR TR IS OV T O 21T o 72, PIBRMERIE & O
BOWThEEICR D LN RO, Z OWEITIEAHET T X O ALE CTIEE
FElpN DL GO BN, WAL TIE 10 FRARE £ TR OI A 1T 72 iR
(ot (X 27) . NFEEMEEAEA LIZABIIES 2 L, £OBERITEICE
JERRME DI A & IR M OEBUZ L5 b D ThH o7 (X 28) , F7WrRAM:
U7 PR D 25 < I FFIEE L7z & HEI S St L 7o RV MERRAE SR 2 1, 2

JEPES TV, @ISR D123 Z O K9 R FEPERRHE IR IR o o THIV M
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MHER DA CBIE SN D K )T/ o T,

R L 7c 2 123 W) THOME B ENIR O N RMERR W R T 7o i o T2 25 I AE
W27 b NI £ TORIBRIZROCIA S . BIRBRMEN DR 2 HENZ Z 2
TV, ZOREILRF Y BUE OO PR MEZ IR U CTuie, 7z [AEhARH iR
T B AT 2D LA 2R L TR D | E M Ia R o B IR
MERK AT, BRPEARAE 22 1\ IR i B RIS B8 o0 v i i e 2 B 0 PREe & o
&, ZOHOfE & OIRFMNEZ B T b 00 2 ENBIEE S (K 29a)
INERZ RN R & e B IR O 72 5 NS 228 ATV TR HE X B S 72

<720 ARVD o TRESRFES N 2 m 287z (K 29) .

2. HWLEHFHIMRYT

FE RO NI X, YTALE 39. 38 £ 27.23 um (S.D.), PALES 22.70 £
11.08 um (S.D.), B X OSEALHES 17.41 = 9.58 pm (S.D.) & 720 WAL/ D
[ZHEVIRIE O 3 DM A2 H LTz, 3 AL AREIEIZ 2T Kruskal
Wallis MEIC KD Z T o2& 2 A, AEZE (p=0.0124) O BT
2 EIHH#E (Bonferroni %) Z %M L=, Z OFER. IAH-HALE R (p=0. 0140)
B LONEALER = (p=0. 0109) (A EEDHEE Sz (K30) . 72, A
TS & A% B AR OB 2 S BN AR 72 08, W OBk & NIRE & % H 4k
& ORICHBEBRITI A b h o7 (K32) .

T E RPN 31T D BIFRRMERTE S AT =R O, ITALER 34.9 £ 8.3 %
(S.D.). HfrE 36.1 = 7.8 % (S.D.), BRUUENLER 35.6 = 7.3 % (S.D.)

7R 3 ENI CRE REEIT A Lo 7=, Kruskal Wallis fREIZRBUWT
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LI THEERTRD b hoTe (K 31) o £z, SMNEFEBIRTIEICH T
D BIFAAMERTE A =RI% 46.8 £ 6.2 % (S.D.) &L, TEBEIRICHE A~ EVVE
WS> T2 ZEIE (Bonferroni ¥5) ZFEhuL7-& 2 A, FEHHEIRD 3
L& DFICAEZENRD bz OMEEBIIR - FEBRITALER: p=0. 0015, 4+
E Bk - FEERTALES: p=0.0059, AMIBEEIAR - T & 8K AL :
p=0.0028) , L% A% & BIFEMGHERME S A ROMB 2 LIS~ & 2 A,
TEHIROT X TOMM CTHEZDOH S EOMBEARMR GEAH: r=0.5931,
p=0.0018; HI{ZHER: 1=0.4796, p=0.0153; HATE: 1r=0.4930, p=0.0123) A ff
iz (M32) o 20X 5 Z2AHBERERIIAMNEEEINR TIEA bieholz,
T EBARIALES & SMGE R E O 7 RERE, PR, B8 X OYMEE DR
BIFERN S FEEIRGIAS TIE T X CTOFHITE B IZRB W TAR A ofic
HEZRIEOHE (BEWRE: r=0.6911, p=0.0002; FFEE: r=0. 6405, p=0.0007;
HMIEIE . 1=0. 4156, p=0.0435) 25, S EEINR CIEAEE B EE SRR DRIZ D
KA ERADOHE (r=—0.5656, p=0.0116) MNWDbNT=, £/~ FHMENOH
L 72 BRI S35 FIRE O FIG1X, M EEIIR CAR B E ORICHE

ZRIEDOFEES (r=0.5358, p=0.0181) & 57 (13 33) .
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] 23 PRI 81T D B IRRHERK 2 I G O RIE T 14

a) MEMEE,

b) Ty 7 F LT Y DALy RICRE L 6M (EXKRAES) L2 sto
M BRI, ZAMZERS) 2B 5,

c) MIEMEEAZBRIR L2 TR Lk, 228z bR o s et

TR OE G 2 BRI OFEIS & L THRIHT %,
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X 24 : FEBEGIAFEE (a2 7.1, b: 13. 7%, c: 16.6 %)

a) 1B EMREALE O H B AR I R 2 W LA ORI 2 2 L, )
FARIZES L Tz, B OBIEHRAER 7 1338 SR E Th o 7,

b) R IZPEO AV O B ARMERL /3 1IN U7z, BEIER 43 13 A S A A o
PRI X O MERI T < A o2 m & - 7z,

c) mnE TIEELVWHEBEDRN RN Db H -T2, ZDOIKIL b THIE
ST PR AR N SV O B AE SRR S AR & L7z K O Zridiki L7z b O T
bole, FIZME O EWEIE ML O ZEHE b Bl S,

WIS RERT S, EiG ERISNIER, =T AFh - U F— o Yefs, Bar =

30 pm,
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X 25 : FEEIREA R (8.0 %)
e g, X AN, VR A O W IX S AT W LR A 2 LT
BY ., 0L ITHE FEIHE LT\, =T AFH - U — Y Y h,

Bar = 30 pm,
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4 26 : FEEWREAAR R (18. 9 %)

MEWT 1, X AR S PN IZER, e S C Vv A A e i O BB R KE RS 50 DS B8 A L
TS, AL O ZEME X LB B T o 7o, F - BIRRRHER AR T8I
N D Z I & BIR ) AT ~DAENR L Rbiz, =T AFh - T F

— Y v Yufa, Bar = 30 um,
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4 27 : FEBARNE (a: 8.05%. EAHEL, b 8. 1k, ITiEk)

a) MEBERRED O BEMmMENS O TIL, = ENREAE OB E N
& PR NRMERE D 2703 B 72 5 — IR NI E 2R L T e, =T A5
7 e T X — Yl Bar = 30 um,

b) [FAEM T HITALESE L OHALE CIEPABIIARE L, WNIEPERE ORI (JFD)
SOHMEARAE & D WITBIFRRMER 70 ORI 2 £F 5 @3 BlER Sz, WIENIC
ERENZIG - TRAIS 2 B fMia bR b, =7 AF - U F—

V oYufh Bar = 30 pm,
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X 28 : &l O FEEAREAFTAE (18.9 5%, a, b lXFl—ILE)
FEBARITALES TN AW B BRAER 3 DA 2 TR E T 5RO L

WIRENZHBIE STz, R LIz T U BIFRRHERE A2 120 2 SRR AME R

DO - HERBBEETHoT7o, RENIARKONBMHERE TH D L FE 2 b,

a) ~"Y XTI e F VYA b) TTAFH - U F—Y Y, Bar =

30 pm,
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X 29 : S E IR (a: 8.5 7%, b 18.9 %)

AR TIL, SMGE EIRO F 51 5 TS AR & B AR AME R 53 25 B
RITAZE L T DB SN hy, R TIXRBROMEE I3 U, i
MHEDWI R W LB BE S, =T AF T -« U F—Y 4, Bar =

100 pm,
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] 32 4% B E IR I KON IRIZ 38 1T 2 BUSRRHERL 53 B5 D AR B
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33 MRENRIE, PR, F X OMRENIRIE IS 2 HRIE OBIG O 4% B #UC
9" 5 AR B

FEBIRTIE, REIRE. TEE, L OIMERIZIB W TAER AL DRI
IEDOMBIBIFRA D b7z, SMGHBIIR T, SMEE &A% B L ORICAD
FHBAREFR DS, MeENMIRIEIZ 69~ % R & 1% B B L ORIZIEOMRBIBIMR A Z 5

iz,
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=1

ARBFIED KA O, RREEMER O H IR TIXASCEBRENY) &[RRIt 2E

ENEC D2 LB LN E R T, MERFRICIE, BRI TiMEst~ b Y

&

7 Z DRI NR AN ORI X D IBIE, HiE I8 i a0 ZEiE & A

=

[HE D RBIFHRMERL S DEINA AR B DI & & IR ST, Al
I, FEEBIRO T X TOEMIZIBWTERE B E FIEICI T D BB E
B OMICIEOFHBEBERNRO b Z &b, I L 0 FEOSRME 2 EST
ToHbOEFEALN, Flo, REBIE, TRE, MR, L ORBEIIREC
Xt PIEE O EIS &N O Bk % FE BN A2 VTR~ L 2 A, 8
IR, IR, 3 X OSMERIZAER AL EOMMEF T T, BREICx
T2 HBEEOE GO BT AL bR ole, TD I Lnb FEBRT
AEER I, TN ISP N R RIERICE S 24 L TENEE L Tz EHER S
7o

AR FEBREN Y CIIIEBIZ L S MEZEIZONTE L OBRENHBNLDD, N
D E7RZA L U TIN PR ZME - Wi K OWIRIEE RS HE S Tnbd
SRMEBEAEPEDJRIA & LTI, JRERICHE D 8V IR L OAAFIC X 2 BIERRHE DI
PEWTEL (14, 55) X0, FEPEMAMES AL & AABE ORI K 2 FEPERAE 2848 oo Jb

R 2 MR DB D2 (B8) R ST WD, E-WNIED LR IZ N M T
~ORBERRE, 74 Taxs Foera T A7) v EOMISNEE OB
RPIE AL OIFIZ K D & ST TWD (20, 27), WEEIZERE L o Mifast LB

IEFEIZAIERNINALE S 2 G R ERHE U 72 R el L 0 EA IS5 25 (44) |
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TERNIEIE— 8 DN A & NSRS Bk 0 Lo TR 0 | BRI E

LTV, 240 OFEEMHMIIHPEERE S TEBY . 7> hOHEHE)
ARPIIE A N TS5 L 7 SR C IR MR o0 AR AGE s 49 0> © HR RS s 23 3l 78
THZEPHLNIESNTND (27, ANDOFEIREIR D PEALE OFH A2 BT
b IR L7 PRI A8 D NSV AR S B B3 D403 s 12 £ <
BRI Tn5a(6), £z, HEICHT 2IEEZELE LTT v b TIRBER
MERDIIAHRE STV D (2, 10), BUEHMEREIMOZER & L CFEEfHME o
ZEHE, BRI X D PIEDO MR (cellurality) DR TARET A TEY ., Zh
(2 &0 A4 U7 IR AR I BR 2 6D 2 £ 9 IS ERRMER Sy AN+ 2 & & T
W5 (21, 44), ERROBIARAE R X OHEOZEITAE THW I EEIRIC
BWTHEMO EH BB INTZ 0 h, BREMSOFEEIRIIALS T
v b EFREOMEMHEZE L EZ R L TWD EE R BT,

AR X 2 2B S FEBIIRNECTH - 7223, #igts
FIZIEWT R OENIZ BN TS, BIIRNIEE & A% HEORICHBITRD b
T MEDSEARNEIE I 5% 2 B N S WL O TH D LB 2 bz,
— 7. WIEE OB AN AT o7 & 2 A, IALED & PR LARR I A B 7
ZENHER S, BT/ DI » THIRER AT 25 Z LB LN E o7z,

MFEEEIN 72 £ K 2 AR R (63 2 AT PR A b L A0 ERIRmAE R
DOEREZHFE, FRE L THBMEROWMADNEL D LIESNTND Z 206
(25, 31, FEBINGEAHS CHBEORE I BHEML TWeEBo—o28L LT, [
HORRIVFEFEN B 2 bz, Tbb, FEBIRIACTILEEBINR & 05k

TR L TR Y, WIRBMATIFERA P L RZ2ZITRT NI L, B&
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ONENE B AREE (X AL LARR I 7 DI D AMEREE iR R (B L =S 25
Ao TUWNIRWTZ R 2 DRI & 2 B EYLRIC )T U TR MR N Z & 375
BRI IC EE N E U A HIN & LTHEZR S, 72, RS o 5Bk
O IMFEEE TR OEITICHENE LS EFT25 2 L 2R LEEHE (39) b
FEENRNB IR L0 @RI E WA T A N L RAART EZIT TV 5D
EEZ BT,

ZIVE TOMPEMERG 23T D 75 A IR A o Ji R i 2 |2 B 9 % g Lk fE
P3RBT U ORMBRZE I OB E SR Y THITEY (49, 50), KON
BIAREACICBEI T 2 M Ix A DN oo, AFFEICL Y BfES A D01
BEIRICIEPEZERNE T TN D Z & BRI OB % 21T 72 SRR
72 BAL D FEERICAAET D2 Z E LN SN, b OEbiEE RS

B D T EERRRE O U3 G O AT IS B % 5 2 5 B Bk Th b &
Ex O, FLBFEICELRWVWETH, 2 b OBIRIFEZ L8 e AL

(arterial stiffness) OMWETTIZEEG L., BREERE (L O MELT TG I E D E
FAZD72 N D 2 En b (15, 28, 29, 35), TEBAROHAMHLETH D T EITLE
THWUNME ~OLELHER ST, MEOWMEIC LY ME O FEREND/NE)
ARIZ DU THRER I PO PNBBRMEHE O 8 A 35 L OV IR 2 & 2 gk
HWALNAET D Z ERNMBbNTEY (40, 43), MEZ: 212 X 5 FEEIRO I B
L OHEFT, I KO T HUTHEFE T 2 R ML 571375 BE /NIRG8O T Al 2
KE&LTERTLINENRD D,

TEBINRE LT 2 72 DI E e L 7oA B BAROFEREEHRIZ B ) T REBIR

JE, AR, PR, B X OHIRICE T 2 BEHHER TS T AER PR E 0f
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ERMENRD bR oTeb DD, SRR X OSBRI 3 25 FUIRE D
FIEIITHBEREO b, 2O &b, AFEFBEIRO PEIL, IEZ e
SRR DI OB AR HERC 51 D2 70 & ORI AIC X 0 SEIR A IR L 72 b
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Pathology of Lethal Peripartum Broad Ligament Hematoma in
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The broad ligament is a double peritoneal membrane connecting the
abdominal wall and the uterus, and the blood vessels pass through the broad
ligament to supply the uterus. In aged mares, broad ligament hematoma
that often leads to the death by blood loss can occur in perinatal period. It is
difficult to arrest hemorrhage by surgical procedure and to estimate and
prevent the broad ligament hematoma, because there are few case reports on
the sites of arterial rupture, etiology and pathogenesis of the broad ligament
hematoma in pregnant mares.

The present study purposes elucidating 1) clinical findings of broad
ligament hematoma by hearing investigation for owners and clinical

veterinarians, 2) preferential rupture sites of blood vessels by necropsy, 3)
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mechanisms of the arterial ruptures by histopathological examination, and
4) aging changes of the arteries predisposed to the broad ligament

hematoma.

In the first chapter, the breeding site of 36 Thoroughbred mares died of
broad ligament hematoma in perinatal period was identified by necropsy.
I also interviewed owners and clinical veterinarians treated the horses. The
mean age of the affected mares was 17.15 + 3.43 years (S. D.), and the parity
was 9.86 + 2.85 times (S. D.). Thirty mares showed clinical signs after
delivery, and 18 of the 19 mares in which the time course between delivery
and death could be specified, died within 24 hours after delivery.

At necropsy, rupture sites were identified in 31 of 36 mares, and the sites
were located in the uterine artery (24 mares), internal pudendal artery (5
mares), caudal mesenteric artery (1 mare), and internal iliac artery (1 mare).
Among these, the proximal uterine artery that lies near the bifurcation from
the iliac artery was the most frequent site of rupture. The arterial ruptures
occurred 4 times more frequently at the left side than the right. The rupture
at uterine artery tended to occur in aged mare. The arterial ruptures
preferably occurred at arterial bifurcations subjected to severe hemodynamic
stress. Most of the ruptures were a tear in the arterial wall, but in other
cases, the arteries were completely transected. The broad ligament

hematoma usually occurred in mares older than 14 years. The proximal part
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of uterine artery that is the preferential site for rupture can be monitored by
transrectal echography. Therefore, the proximal part of uterine artery should
be check primarily using transrectal echography in the mares suspected of
broad ligament hematoma. The antemortem identification of rupture sites

may enable the arrest of hemorrhage by surgical procedure.

In the second chapter, I pathologically examined 31 mares in which the
rupture sites were macroscopically identified and investigated the
mechanisms of the arterial ruptures. The morphology of the ruptures was
classified into three types: rupture with longitudinal fissures, rupture
without longitudinal fissures, and transection. The arterial ruptures with
fissures occurred only in the proximal uterine artery, and transections
mainly occurred in the internal pudendal artery.

Histologically, fibrosis of the tunica media and thickened tunica intima
were observed adjacent to the arterial ruptures, and these changes were
observed commonly on both sides of the ruptured and apparently intact
arterial walls. Therefore, these arterial change might be related with aging
and multiparity. The lumen of some proximal uterine artery without rupture
was partially dilated with thin arterial wall, forming small aneurism. These
changes might be the result of hemodynamic stress to the arterial wall and
similar lesions were observed in distal uterine artery forming spiral shape.

The middle to distal uterine artery had abundant longitudinal smooth
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muscle fasicles in the tunica adventitia, and the luminal surface of these
area formed circumferential ridges and grooves. These structures might
make the middle to distal uterine artery more resistant to mechanical forces
such as tugging and increased blood pressure, and might contribute to lower
incidence of arterial ruptures in those areas in compare with that of
proximal uterine artery.

Coagulative necrosis and infiltration of inflammatory cells were observed
at the rupture sites of the internal pudendal artery. These changes were not
observed in other arteries. The internal pudendal artery runs between the
uterus and pelvis, and the artery may be injured due to being caught
between them during pregnancy or parturition. Therefore, the cause of
internal pudendal artery rupture may be physical injury by the external
forces. At the ruptured edge of internal iliac artery, circular smooth muscles
of the tunica media were crossed with longitudinal smooth muscle bundles
and collagen fibers. Due to its structure, the artery might be poorly dilative
and increased blood pressure may cause arterial rupture. The caudal
mesenteric artery of one mare was transected, and blood cells flooded among
smooth muscle cells in tunica media at elongated edge of transected artery.
Since this mare suffered dystocia due to an excessively-sized fetus, arterial
rupture might occur at parturition by vigorous traction of caudal
mesenterium, small colon and rectum.

The present study revealed that broad ligament hematoma in mares had
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preferential site for arterial rupture, the proximal uterine artery, but the
rupture may also occur in other arteries with different mechanisms.
Therefore, ruptured sites should be sought at necropsy and therapy
considering the age of mare, number of delivery, extent of dytocia and size of

fetus.

In the third chapter, the uterine artery and external iliac artery of mares
of variable ages without broad ligament hematoma were histologically
examined to determine whether the histological lesions of arteries described
in the former chapter at non-rupture sites were the specific change for mares
with broad ligament hematoma or aging changes common for mares.

The mares had the same arterial changes in uterine artery as observed in
the mare with broad ligament hematoma and they were congruent with
aging changes of arteries in humans and rats. The aging changes included
an atrophy of smooth muscle cells with medial fibrosis. The fibrotic area of
the uterine artery appeared irregularly-shaped thick bands in the proximal
part and regular thin bands in middle and distal uterine artery. The other
aging changes were the disruption of internal elastic lamina and thickening
of tunica intima due to an increase of collagenous stroma and proliferation of
smooth muscle cells. Tunica intima of the proximal uterine artery was
thicker than those of middle and proximal arteries, reflecting the different

magnitude of hemodynamic stress on the uterine artery. The results of
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morphometrical analysis confirmed the aging changes of arterial walls. In
the tunica media of external iliac artery, a decrease of elastin and an
increase of collagen with aging were detected by routine histopathology, but
the age-dependency was not substantiated by the morphometrical analysis.
The result of this chapter indicates the histological changes of arteries
described in the chapter 2 was aging change common to mares and the
degree of the aging changes differed among arteries and areas of arteries.
These changes were more prominent at the proximal part of uterine artery,
the most frequent site of arterial rupture in aged mares, thus the aging
change were considered to be one of the predisposing lesions for the arterial
rupture resulting in broad ligament hematoma. Arterial lesions with aging
may elevate systolic pressure of arteries and increase the risk of arterial
rupture. Therefore, daily monitoring of blood pressure might be helpful in
evaluating the risk of broad ligament hematoma in aged mares at perinatal

period.
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