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List of cases with po-stoperative cerebrospinal fluid leakage

Period to RT Period from Treatment for

Case Age Gender Location Histology Situation (month) RT (month) CSF leak Infection
1 43 F ST Glioblastoma a 1 Surgery +
2 90 F ST  Anaplastic meningioma a 1 Lumbar drainage
3 68 F ST Atypical meningioma a 1 Observation
4 42 F ST Chondrosarcoma a, b 4 84 Surgery +
5 48 M ST Craniopharyngioma b 2 Observation

a : Radiation therapy was performed after surgical intervention.
b : Surgical intervention was performed after radiation therapy. ST : Supra tentorial lesion.
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Many materials have been used in practice for
dural repair. Among them, an absorbable collagen
matrix (DuraGen) became available in Japan for
duraplasty about 20 years after Europe and the
United States.

DuraGen, itself non water-resistant, repairs the
dura matter by a mechanism different from that of
Expanded polytetrafluoroethylene, which has
been widely used. Surgeons do not need to suture
this material to the autologous dura mater, since it
becomes water-resistant by forming a membrane-
like tissue with a fibrin net of fibroblasts and
platelets that migrate into the collagen matrix.

However, it is not approved for use in surgeries
that require radiation therapy, as is the case with
other materials for duraplasty in Japan. This is
due to its unique repair mechanism which
depends on biological self-healing. While there
are no studies that support this restriction, the
capacity of dural repair of this product is not
adequate when patients need radiotherapy before
and/ or after surgeries.

Therefore, we investigated the safety of this
product when used in brain tumor surgery that
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required radiotherapy before and/ or after the
duraplasty.

We examined the occurrence of postoperative
cerebrospinal fluid (CSF) leakage in patients who
required radiotherapy before and/ or after surgery
among those who underwent dural closure using
DuraGen at eight centers in Japan.

A total of 114 patients were included in the study,
and CSF leakage was observed in 5 patients
(4.4%).

Our results showed no significant increase in
CSF leakage in surgeries using the product, even
if radiotherapy was performed before and/ or after
surgery. This study suggested that DuraGen can
be used safely in these types of brain tumor
surgeries.
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(Received August 9, 2021; Accepted December 7, 2021)
Correspondence to Akihide KONDO, M.D., Ph.D.

Department of Neurosurgery, Juntendo University, Faculty of
Medicine, 2-1-1 Hongo Bunkyo-ku, Tokyo, 113-8421, Japan
E-mail: knd-aki [at] Juntendo.ac.jp

© MEDICUS SHUPPAN,Publishers Co., Ltd.All Rights Reserved.



. #

][]

TR ERAE 2 1 O IR P i O G HHED 1 D & LTl 2RH 5. HEiR
i, ARMHZERIEL725 TR, ik HiRCRICBEMERL S22 L,
i SR FO V2 B B R B N IR % AT B BT NS AETH B

BEWLR I3k~ 2 R TH U 528, F72 2 LRI ZH AT IS I e w»
CEZHDH. L72hoT, MkOBERIEZ PP 572D IR O — R PASH 232
EEN, HFRUEZWHEZRIRD BICHWA DS water tight suture 25#E3E X T
E72. HEWEIZRIED D Y, PSHOSWEEZRLEIZIE, A S OB H v
P EIT, KBS RT 2SN ThhTE 2.

FEMIIAEREZHC2HENR D E T LS, FEBITIETAEBAL O 5 2 10 4
B OHIRING Z EAL L, Bk, KRB, &0 HREE-RKD L <X
ATHEBAHG SR TE 2", ARMGEED S % RSN 0
D, FBRKBIOKRE S X o TEFATAI O FPHN T 202 AR ORI L v
TEHDHY, FHALIMH B BEEMR 2 BEAFBESELZ Y. Z07w,
JEERE 2 & TR —ZBREDORE S D EOXRENE L 554121%, Expanded
polytetrafluoroethylene (ePTFE) sheet (Gore-Tex” dural substitute : H 7 = 7
Gt 2REELTHEATHESHWONTE . LarL, ZoOMEMIZERE
L DREEEVELTH720, REHITBVT, SHRLEHIERY BT
BIKEZHERTE W EdH L 1, BEYPISB L PRGEZELLH745 2 L bR
WahTwna?,

DuraGen (Integra Japan) & 1999 4E 12 K € ® Food and Drug Administration
(FDA) (KRR S NN THEETH Y, 3 TIZHCK T 20 4L L ORRKB
Vi COMRFIEEN D A, RIFITHBTIE 2019 4F 3 HIZBEIRFEARRE Z B 1%, [H
T HEVWRGERIE L % o7z, BEAF ORISR & ORE vz, Bamtod
DIZIAREE RS DD, R CHMEFMTEOBEE 2 RAE L, 7z Z AR
DR ZRMETHIETHL. OF Y ARSI LR 2T 2EMThH
D, ZoBERME, BGICEREEKEZMR S EKRGPIT—F < M) v 7 A
N LEAED R, SAEFHMROEEZEERTTH2LIIHL. SHITE
LR IS & NS MM E RX— 127 4 7)) VBT & L5 72 DT KA
ENb. BRMHIIZOIT—Fr Y3 M)y 7 ARIMERRIGIC L o THsh, itk
2 JARM TR AT S, SROEBIREE T s 2k e Y.
KOFEEADS, LEERFIC L 2 RIBTMETH 5720, BRI L ORGP ETH
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52 LThHb. LTI OREDHREEDNEE % B K T F T 2 SI2B1T
LERMESRRICWS Y. F72, BAKWBIEE 2 %3 % Chiari BT 5
RALEEFAR R, R O UIBR % 29 2 $BE T o X 9 7, MFERIBICHT 5
WM LcbEHEShs Y,

— T, BRI 2 &, AT ET B ORI R 2 S B N A 12
%19 % DuraGen O IL, AF TR REZR MO N TR (BEEEHEYE) FHk
RO LTV, ZAUIMBERIBE OBERRE D H SRS 5720,
BURIGEC & 0 M N OF LS X OHHEF B OB HE I NGE, T
BRI AKYEZ AT 2 MR RS SN B WEEIH L H9h 5 TH 5.

L2 Lahs, BOKAEETIEZ O &) 2flllRid % <, EBICHIRZ Z46405 27207
O [T OB REHICE B L, DuraGen % 1] L 72356 o B 10 56 42 50 %
2R LG I B h o 7.

Z 2T, ARWFFETIE DuraGen = W CHIEASH % L 7-ER 09 5, B3
BRI R 2 LR L U726, X 72 sa i & O fEF) T PRSI R IEET AR
&<, HRHMMBCTOMBDITZ iz, Rt 49 DuraGen 2 ¢ S5 214
o 7-BlEER L7, SO OERAREE D & IR RREHRGE Y LB L L7
WS TN BT 2 AR DR %, s EESEZRES L CORE L.

. 5 &

B

201947 HH 5 2020 4F 8 H £ TORINZ, AFBD 8 Mgk iz B\ THadT S 7z il
BT D9 H, DuraGen Z W TR L 72b DD, TOHRDFEBIZH W TR
WHEEZ BT S22 B 000 ER B L, HURBBEREDOFMIZE VT
DuraGen Z i€ S5 2540 7ER 2 R & L7z, IR IIHEFM B & O
BEMORL L, TH - FHFMIIEIN TRV, SFTHERMEH BRI, K
% F AR R R IR S 972, MRS TFHB X 07 1 7)) i3]
DOEFIZOWTIE, fidxigzsE EomIciEa 3 2 R R RE S 25) 23
H5H720, KR TIEIZOFHIZM DT, MK L T DuraGen il L T
WAORERIETENGE LTV,

AWFFEI S INERR N RHZ B & OFF W 2 137228512 D W THEET L TW 575,
FTETY ML BRENGE Lok d & o7 (FRFR 0 MR KA R = 5 Bl 25
H%x 19139). 7o, BEHREFREZICR L 24T DuraGen 2 L 725613, %
Mii N OBICAMEH HEFE TR E B LOBEFFREZIE L TWL I L 2R L TV 5.
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HRET

SEBEOT RN I, Fin, YRR, SR, WELMEREZW, BORaRRE,
PRS2 & FAlT £ TH L O SIS L TofIME L, Th 5335k

e HWTIEL .
m. # &8

FZEf RIZ 114 B TH o7z, WEE LS FLED 579>, Fimliid 3 ~ 84 ik
TR ILEIZ 51 R TH o7z 7 b EFHIZ 98 1 (86.0%) T, RUHZERFAMHAS
126 (105%), #EHFMIT 46 (35.1%) (THiAT S N7z, NEGHIERIY (e B A%
55 Bl & fe b £ <, U CTREBIE B X OV VERAEVEIE 55 % & &0 R 3 RME 355 % 24 11
Th o7z, FAHEOBEHEGEEEIEB B X O RERE O PAHERNIZ ZhZ2h
2B 49FITH Y, 7HITERRIEE DI BAREI AT STz (Table 1),
T S HEHRIEE T TOMMohREiz 1 A H A ~67H), HRuHRERE?S

LELIER] Summary of cases

Numbers 114

Male : Female 57:57:00
Median age (years old) 51

(range) (3-84)
Supratentorial 98
Infratentorial 16
Glioma 55
Mesenchymal tumor 24
Metastatic brain tumor 13

Craniopharyngioma 8
Germ cell tumor 4
Embryonal tumor 3
Malignant lymphoma 2
Others 5
. Stwton |
Additional irradiation (a) 72
Pre-irradiation (b) 49
a : Radiation therapy was performed after surgical
intervention.

b : Surgical intervention was performed after radiation
therapy.
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Filr E coOMM Py 31 A H (1~ 456 7 H)
Tholz.

BB R L 5 B (44%) ISR BNz 4F
Wik 42 ~ 90T B 1AL LM A TH- T
JEEEIZ TN NBIFE, B RERE, A
PEREIGE, REPAE, SEENEET, wIhdb T
v b RO SHIC DuraGen 2SH W ST 7z,
TBUS MG PRI VXA 74 208 3 B, TR AS 1T 1)
EATHIER & B ITHEfT ST,

HEE 2 52072 5 B0 9 B 2 BlILIEG DB 523
Mg IN7z720, HFEYIC DuraGen BrE B L O
RN AT Sz, 2 1 PIBEME N L
— VT, 26N PRAF RN TEL3 % 7800 72 (Table 2).

V. 2 2]

ARFR 8 Wi % (2B 1) % DuraGen % Fl v T B
AT o 7o FAERI T, MTHTER O SiG# & %
F7REBNC BT B, BEIRFEAEBE 2 BET L 7.

b RRAEE AT IS BT, N TR 2 v 72 i
RO G, I OFAMET2 ~26% &
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List of cases with postoperative cerebrospinal fluid leakage

Period to RT Period from Treatment for

Case Age Gender Location Histology Situation i) RT (month) CSF leak Infection
1 43 F ST Glioblastoma a 1 Surgery +
2 90 F ST  Anaplastic meningioma a 1 Lumbar drainage
3 68 F ST Atypical meningioma a 1 Observation
4 42 F ST Chondrosarcoma ab 4 84 Surgery +
5 48 M ST Craniopharyngioma b 2 Observation

a : Radiation therapy was performed after surgical intervention.
b : Surgical intervention was performed after radiation therapy. ST : Supra tentorial lesion.

&h5?. F7:2, DuraGen % i\ CHEEFHSE 217572 & $ 5 8 KOG TORIM
WOFHAME R, 38~ 143% (Ul 93%) Th -7z . KT OIS
AHEREIL 439% TH Y, AL LB 20 5 Ok EOBEHRREERE & tEb vk
PRI LC, RERICZWEIIFE AW, L7225 T, BHRERELELE TS
F47 T DuraGen % W T BERIRIIIEIM L W2 L AVRE S /e,

— IS, FAETER OB MG HE, BB AR S B T AR AT W Z & A
WMEINTYD Y. KRN EBEOMERER 5 BlIcOVTRE T2 &, BER
R CTH LI L, MBEBMGHEN TH LI L&, BEBGED? O T F TH
1A ARETH L L, B2 A CIHEPRSLEICR D 2 EAURB SN,
S OFFZE R TIRABHERELE I %, BRIELZAEFELL L-DE 268/OAT
Ho7z.

— ) TR IS BB IO W T OZEIX, FHTFM LR TR OREM ORI L
LTHWSHNRTW S #HEDH LT, KBFZED X 9 W O A ia#E &
DuraGen 7 & OREREM B O 2 IR L ckE 3 o7z, L7235 T,
JESHASH DOE R B RN T2 40T, MM HEBRE %2179 2 L IZHEECH -
7o, Lo L, WEHFEMEOZ MG E LT, RIS ERIC D CHEEZ
F—FEEZ, ZZIZHEL.

QLR E G2 &, ARMBOER, HROEBES L FREE &
HOEEOEOK T2 S L, BB OWE IR SN -A BRI
RS LoD Y. A WA O % W L, BEROIR G PR % IR/
LT MY MATEGHRLUEL LD EEZHNL. WEAEH KO B RZAMRFRO
TeD T ICFMAIUANOFMEREMZ L L, “HITHFHESINLDDOTIE AL,
AWFFEIEZ ) LR BOBEMEZRMTEX LS RLIZEF X 5.

DuraGen &, &M Z Db DIZMWKED D 2 BEREIZZV OO, BREMEBIZ X
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B AR KRR 2 BT A 96RO N LR & 13 K& K B 2 mEM TH 5. £
DORET % T 2B U T 97X, DuraGen # W CTHIREASH 217> Td, K
BHREHIC X DB MTFRZET 5 L9 IR RE ) A7 3L 2wEEzoh
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