#R= C-19
HEREMHBIEHERRBESE

k2 345 A 3 0 HEUE
HEEEE 1705 1 [
EiEe - &85 (0)
TR 2008~2010
EAERS 20590173
MEREL (F1X)  HEERHEVEOHKERFLEEN TSy Xy FOENHEICET 5/
REF YR AT
MZEREBERL (FEX) : Morphological study of the efficacy of epidural blood patch in the
cerebrospinal fluid hypovolemia with special reference to relationships of the CSF
leaks and epidural |ymphatic system
MERERE
=8 Eih (MASAHIRO MIURA)
KDKE - EFED - BEH
MEEES: 50199957

WIERR RO (Fi30)

(1) CH-40 7 BB FHENTEANEER DS | RRL O EHEHE 72 5 ONT Z O H A58 505 7 i fBt-feh
PRARBATIN(SAA fEI) CTh D Z &, FIRHEF T EESN U o ERE(ELN) OF 25 25 ST
BEFITEIICBWCERATH DL Z 2 RN Lz, (2) EAERTIE, MEBERIBUE O Hi{g 32
TS D MBI AE IR O B B (CSPIR HBUR IXER D D72 o 7o, (3) A IRHRL 714 CSF
JEGAFIZ B TSE- Ml a2 D F RS U o 58 200 L CTIRME Y L SR g X
ATz, (4) FEPEELMEN O Bh 7- D12 EE 1T SSA fEIk CHEIZ# < . £ 72 ELN WA % ORI
W B CGRIETH -7, (5)EERA) EBP Ti, SEBETEE L 7 U < EREHPARFEEIZ BV T
HREE A A & b2 ) MBLERITBIER SN > T2, (OEBP (2B W THE—/ U2 M siRED
BB NEAT 25 B LA S R I BR R U 7=e (T)SAA #HICHIER L7230 86 7 B gk 1. AR TH
B VIR < BEET R DO PR 8 %FLE T - 7=, (8) 7 EMEKISe it Eh I XA IEAIZ A L, A
ERIEFEE LTz ) N L B EIC L o CREBICHE SN2, (9 SAA fERIZI\WTH)
5 pm O/NFLEE (BRIREE) 2SSE-MBEREEIZ R D Bz, MBI TIHREIZFE U =GR BE S AR
W< FB D BT, (LO)ERIRBE D43 Atk & ELN J8 258 & ORI X @ WA 3RS H =, (11)
JRABL- D BRI R I T R B S S RAE L. E 27 BENAIoSE IRz VT
Arachnoid channel 2388 b7z, UL EDFERENS . $HKIRH SAA BEIZIF/ET 5 ARE S @
WA 5 CSF #& U BRI DORRHENLETRESZ OREFE LK §~ 5 FTREME 2 RIE S 1
7o F£7- EBP OBEEIR HHIENIC S L E 2 55 REFARIL(OMBAR LI EIREE, @7 %
MEER R, QRERESL U o /SR EEED . O A9 AR fEIE) 2> & . EBP Ak B AL -
WEF M D O BERRE A~ DB AN R 1T SAA SBIZHTET 5 Fat pad 23EEE L 72 > CTIREE LB 2 Hi
77 7272 L. BPIZ XK » THIFANE 2 —RFNZ LR S8 5 2 & THRIEEAIZ SAA FlEERNEE S
AUT, BRI IBCE O X 5 70 B 2 BEIIR A 6 S 5 RTREME I iR S v T,

WFFERR OBEEE (930)

Although cerebrospinal fluid hypovolemia (CFH) is typically caused by a spontaneous
spinal cerebrospinal fluid (CSF) leak, the specific cause of non-physiological leaks is still
far from understanding. At present, epidural blood patch (EBP) is a well-known treatment
for various neurological symptoms resulting from the CFH attributable to CSF leaks.
However, its morphological inhibitory effects are not sufficient details with the true nature
of CSF leaks. Therefore, the main aim of this study is to elucidate the morphological
mechanism of abnormal CSF leaks with special reference to the epidural lymphatic system
(ELS) and prelymphatic channel (PLC) as CSF absorbing pathway on the spinal dura. In
the present study, morphological evidence of the EBP treatment, especially the adhesive
condition between the blood patch and the most frequent site of CSF leaks on the spinal
dura was investigated electro-microscopically and enzyme-histochemically by using an
epidural injection of the monkey’s own blood. Whole-mount preparations and cryostat
sections of the spinal dura were double stained with 5-nucleotidase (5-Nase) -alkaline
phosphatase (ALPase) for identifying lymphatic and blood capillary vessels, respectively.



The well-developed epidural lymphatic networks were analyzed in the spinal dura. A spinal
dura mater with blood patches was observed in the light microscopy at 2 days, following an
injection of blood into the epidural space from the cisterna magna. The part of two samples
after EBP was observed in a condition of the fibrin sealant site under the scanning electron
microscope (SEM). 5-Nase-positive lymphatic networks and spinal arachnoid granulations
(SAG) locally appeared in the subarachnoid angle (SAA) surrounding the cervical spinal
nerve roots. In the SAA region of dorsal nerve root, epidural lymphatic vessels had
numerous blind endings surrounding the SAG, and always situated in the epidural
connective tissue layer including rich fatty mass (so-called fat pad). In the SEM
observation, the dural component collagen fiber with rolling arrangements in the SAA
region was relatively loose as compared with those in the general regions of the dorsal
main portion. These findings may infer that the CSF physiological absorption ability via
the ELS in the basilar dural structure of the spinal nerve roots was higher as compared
with the structure of other dura mater region. The dura mater has suggested that the PL.C
may work physiologically as the CSF collateral transport pathway in the SAA region and
closely relate to the abnormal acceleration of CSF leakage due to a mechanical expansion
or defect in the spinal dural sac, while the well-developed fat pad may interfere with the
bounding surface between blood patch and the SAA dura mater. Therefore, it may be
difficult to seal directly the dural surface of SAA dura mater by the EBP. However, the EBP
treatment may be expected as the transitory leak blocking by pushing indirectly an
abnormal dilated dura mater via soft connective tissues including the intraepidural
lymphatic vessels.
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