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HE: HEIHENEEREARE T HEAR (dry-field technique, DFT)JRE BB ELR = P HH ML AT AT HE K&
SRR 2. i BB EE20214E1 H B20244E10 H LR B—ERKEE —HEERRHAMENA
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Abstract

Objective: To investigate the feasibility and short-term clinical efficacy of neuroendoscopy combined
with the dry-field technique (DFT) for the rapid removal of cast intraventricular hemorrhage. Meth-
ods: Patients with cast intraventricular hemorrhage who underwent neuroendoscopy combined with
DFT at The Second Affiliated Hospital of Shandong First Medical University between January 2021 and
October 2024 were retrospectively included. Clinical characteristics, surgical procedures, periopera-
tive parameters, and follow-up outcomes were analyzed. Results: Ten patients were included, and all
procedures were completed under neuroendoscopy combined with DFT. The operative time was
149.1 + 35.7 min, the hematoma clearance rate was 85.98% * 7.76%, and the median intraoperative
blood loss was 100.0 (50.0, 137.5) mL. During 1 - 12 months of follow-up, 9 patients survived and 1
patient died of central respiratory and circulatory failure. Communicating hydrocephalus occurred in
1 patient, who underwent ventriculoperitoneal shunting. The mRS score at the last follow-up among
the 9 surviving patients was 3.0 (3.0, 3.0), with mRS 2 (n = 2), mRS 3 (n = 5), mRS 4 (n = 2). No postop-
erative rebleeding or intracranial infection was observed. Conclusion: Neuroendoscopy combined
with DFT may allow rapid removal of cast intraventricular hematoma under direct visualization, fa-
cilitate restoration of cerebrospinal fluid circulation, and reduce lens contamination. This study pre-
liminarily suggests that the technology demonstrates good safety and feasibility, but further valida-
tion through large-scale prospective controlled studies is required.
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1. 518

B N 1S 0 A ) R 7o 100 e 5 o 0% f 8 DR 3R IREA T, 1 R PR s I 28 AR S A ERE 5 1%
Je W L A e E R —. ik S A H i (intraventricular hemorrhage, IVH), JGI 2467 IVH A BH 2 % )
AL AT K B DU = 1, 5] R S A B R AR KR R T R, R SRR SRR AN R T RS
JEAEI[1]-[3].

ki == #h 51 i R (external ventricular drainage, EVD)/& IVH &3 S R AUK 0 H VA T 52, E sl
EVD FEZREHE AN 510, M LAPURER G R M, HAFESIRE . KIAWE . s N RE S 2 T
PRI GLSE [) Ji[4) . JEAESR, AN BRI AR BN T IVH 16YT, AT /E B T R = A I 538 s
TAEFRIEE, FF43 BT I8 i % B RN 2 AR [5] o SR, AE I B VA B B A Hh 35 3 1R s v R
By ge . WLEFANIE RIS e T B0 R B R 1 B 2 s TR R M 2 v . AREFF1EEUR (dry-field
technique, DFT )i B BB O E V. YFE e 5 5190, 76 P B2 AT 77 J B J ST AR RS B (0 B 25 1),
B FAE EAL R R0 H ISRIR . W ok I R I SIS v 1 i, AR Y IVH R R o R o O i 4
BET BT R B RE[6] [7]0 25 T 06, AHIE 5T 1B 23 A # 42  BRIC & DFT Y897 8628 IVH B35 (IR R Bk
BEEHFARRMAE, MAEBRBER B FRIE R LR 4R, BEVIDHRI AR 24t 7T
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2. R EHE
2.1. FAEHR

WA AR SR — R RER S22 I JE R Re 2021 4F 1 H £ 2024 4F 10 A RAML NS4S & AREF TR
9T I IVH B IR BORIF EAT BB 7 A

2.2. MNFRE

(1) WA MR G, (2) Fik 218 AL MEHE; (3) BEHET AR RS, LM NI
EAREFTHEBEARTFARBIT .

2.3. HBRERIE

(1) 06 SRJ5T L EE 40 mL, iR T F s ™ SN AR, S RIAT I B B R (2) A
FEMBR GO« TS DI RESE 3 J ™ F e L REFReh s (3) DAIF A SR s Sk ie . i sh i
B JR 2 H T AL
24. BITAR

FARNE K TAFBIERE L L D ERE SRR N T BUDEML, SkEfshm 207 ARIXH .
i, SACRASEBLE, DUEIREERT 2.5 om. PERZEIF 2.5 cm Tk, YIEKZ 4 em. UEENTL,
BeIIBR 25 cm x 25 cm BAL, HRE, DALY, DFT DYR: UITFAI IR 5 1% 4 B 2 T i X ik
RIS . BE)E, WEEE T3 R B Y 5K 75 30, R — ORI To TR I W A % R AR 2l R (2 B 28
JektSka, MRABRARRTRIREAE B A K BRI %, 0w & N BN REE, M THBIEI A
s B ERVE BRAR) BN % JF [ %€ - DFT S ICa ORIz 1] - BE AN 205, SE 28k bT B A 4 1R 7
RS RETSAE NEV,  PAREAR NG % 5K ) I SL T AN ORI B o I VBORE TSN TS [ S 22 714, T
LI 2 5K 777 B ELATS OR B WD A S O SR 2 s BRI S| a4, USRI = B 5 ) B e o
D Em 2 i@ DU SO MRS MEASE . AROFFCR M B DFT, A KE R 4ERE 58 4 B IR
A BN E RGN S NG A 81 s P EAEIA 2 B sl , SRS IR G s, A EEN B
BTCHAR NGB I, RN TS G RS 4RAE . BEVERAMIRE . [ Ir7 20, IR R 2 ORI H @ &
W, 38 S RT3 PAT (10 00 = AR SR N s o R P AR R BB A S PAY S M AR S o ML R R 5 R L R
P BEAERR ] AR A, Tl S LR G R B e Sk, 17 AT 7 0 5 Ay S 3 LA 00 i = A 4 4
KRS SN SCE T B 6 AN, B R E R o m DU R R ER ML, 5 R R b
M PR AT, I R R AR A A R R T T, L T T A PR o PTG I N S
. G ERE . KA RS BE L EREK, SR/ LA AR I LA 37 °C RS BRI e N =
JEW o SE= L VU R R R AR XA S BRI = AR A, RS TT R A (] AL, RS
B Rl AL 5 =50 5 A A0 S P KN D AR B U AR . 2897 5 & TR L AR PR 5S = i S i o i, ™A%
FEALEF WA S A, ES it SR . Mk SRR . 0 TS VUMK S 56 0L, AR ZEAN I A P s 5T P9 45
SRATZ AR REN, R R T BEAIRL S A B AR i R 513 X oK Py g DL ELRA 31 i Bk mT
AL R MR TS 5 A e DA 22 4 B a2k 4 5 DU o 2 S AR L AR A2 O B I YR i O 2 F A
ANERBAT SEATHRR . A5 AR5 A7 AE 58 DU = R LM BB e A AN, WSS &2 & CT. EVD 5l
T 0L B T PG, e 2 PN 20 e BB R 5 1

DOI: 10.12677/acm.2026.1682936 1571 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1682936

[GREEE

SIE TR EL R AREFIbm e e)s, HATRENEIE, SI0E L NEITE, BVH%5H.
KPR ACE AR, RRBEIE QI R AR R i, TR A S, EORR AL, AR A SRR (LA 1),

A: BEF RN B: B AGIEY TIER; C: HAL NRERILYENE; D: IHERMN A EmM; E~G: Gk
FIEALIL He TRCEN S 51 I8 .

Figure 1. Key steps of neuroendoscopic hematoma evacuation using the dry-field technique
1. MERRHKARTFIREAFRMMANEEZLE

ARG ANME ERE TP, TEEEUR, ™% MR, 85 R a) Al % 3075 K 7 H I .
ARG 24 /N EESLAT CT, PRGN MR R B I oL, AMERRR = [(RATIN =N B MR - R
i ) A T G = P9 LB ] x 100% [8] Wi AN VRAE P4 A 18 i BN i % B b 20%,  RF4E EVD [RIRE, [H]
W7 51 A N SR B IR EE 1 73 Ulml), 1~2 IR, EZ5)5 R M 510E 2 h HE=E e il LA
AT RAE. RAERTEE CT Ml s Rgudty, WJeM 24 h Jokm. MRk, SRR nE s =y K
TR EVD, 5 S0 8 I B RAE FA 1 AT I 5 1 e BHRTT .

2.5. WMEIRHR

FEMEIRIR ARG 24 h MATERRZE . FARAHCH H AN PR GRS DL RS b G T
AREFE . AR ILE . SSEMERMFK RN - I R E L WisEE. RuTRASS 14 d #H T aF Bk &
#(Glasgow Coma Scale, GCS)#-75, LA LR XBEV 2 R Rankin £ 3% (modified Rankin Scale, mRS)#-7)
2.6. GtERHE

KM SPSS 27.0 BAFHATGE 0. T ABIFUREA BB, EESATE MRS 7 AR S i PR T ek
KA BIEL £ bREZ B AL E(P25, PTE)FRoR; 7r AR R MBI R o TR A ML B A A PR 2
DATEE I £ brEZEFROR, RrbkifiE . GCS ¥4 J mRS 17y LA A2 £ (P25, P75) %7~ . AW N
Srb e BRSBTS T T, REEAT AR R B K.

3. &R

AWFFILIN 10 FIEER IVH B, b 3B 7 61, 203 Bl R 47~75 %, PR N(63.5 + 8.3)
%, AR 63.0 (59.3,70.5)% . AT GCS ¥¥45r K 3~7 4, WAl 4.0 (3.0,5.0)%r: H - GCS ¥4
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5~8 7> 4 fl, <574 615l AMN=EEAY 6 B, AN R 4 01 JE AN R L 2 B, gk PR E
i 8 i

P B IEM A NS DFT PR AR FRE [ 9(149.1 £ 35.7) min, L& R 4(85.98 +
7.76)%, Ak &y 100.0 (50.0,137.5) mL. ARFHEV 1~12 M H, 9 BB EAEE, 1 BIFET ik pE
T e 1 IRAESCEIERRUK, 2= - S RARERERSGE . 9 IS B8 K IKBETT mRS 1
434°3.0 (3.0, 3.0)%3 - Fifi Uy 1 1A AR WL 2 2R Ji5 7 b ot % P Py B o Wi PR W) R B 7 45 R VE L% 1 RN 2,

Table 1. Baseline characteristics and perioperative parameters of 10 patients with cast intraventricular hemorrhage

= 110 BUSERRNE P IS F A B TR B B FARHIEAR

pe B mE Ak TAUE apeml) mBE®) Rifecs U8 14d

(min) GCS
1 47 5 WA 165 100 85.25 3 9
2 66 % B 112 50 88.36 3 15
3 61 % AR 150 20 86.31 7 15
4 72 9 AR 105 30 90.06 5 8
5 75 LS U 160 100 67.51 3 —
6 60 5 WA 210 100 93.29 4 8
7 65 9 U 200 150 94.50 5 15
8 59 5 AR 124 200 83.03 5 15
9 58 5% WA 145 50 90.36 4 6
10 72 LS U 120 200 81.11 3 6

JLE 635+83 7/3 HEA/XA6 149.1+357 100.0 (50.0,137.5) 85.98 +7.76 4.0 (3.0, 5.0) 9.0 (8.0, 15.0)

Table 2. Follow-up outcomes and complications of 10 patients with cast intraventricular hemorrhage

2,10 fIBEREAL MEZRNMEILER R LE

=) mRS ETFRE RIE3HR AR5 H 1 P A SRR
1 4 TETE i o &
2 2 pearn i i i
3 3 TETE i o &
4 4 175 % & &
5 — BT % % &
6 3 TETE i o &
7 2 Yaan & 1 i
8 3 1% P 7 &
9 3 Yaan & 1 i
10 3 earn & 1 1

HIps) 3.0 (3.0,3.0) 9/10 1/10 0 0

T ESBRIESAAIRG A £ bRzl A B(P25, PT5); JETIHEHE ARG 14 d GCS MBHEIT mRS LL “—” %
w, FILEHHERR.
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4. ¥1ig

5 L0 =5 P R LA R R A 2 K I i = A PR el I A = =R () & A =
fREIACE A, B e A TR R, TS I S TEAS AR “8 87 RIL, WL L) 50%~80% [1] [9]
[10]. A4 H MR KR IVH vl 43 8RR R gE R M, Rk MR P se & R E 25w, s ok
VET ks I, oz BE R s A R 1.5 em AP XISt i [11], b LRI A 22 T 00 55 0 B0 1L A
WA L, 28 N R 250 s I A /N LR AR AR DR [12] s 4% A 1 A2 H8 i S ot I N i = &R 458
fe PAC L D0 366 JBE % (X B3 e g S L0 N 00 5 % 55 =, 0 A DL /0 g o i 58 0% 5 DU i == [2] [9] - 5/
& IVH AL, 88 IVH T ZEELE T R EE MO N S KRG SRF s U . 4 FUfLFH 2E Monro
FL FIFKE RV E R, SEURCERIEIRZIH, U R R PER AR K, SRl N s i
VTR T B DA R 70 5 S R A S N, 359 P ik — 30 0 B A 28 Th R 5 19 I a8 T2 XU [1] [9] [13]. [A]
B, CLANMOZLAAR =4 T LI A 90 A 03 AT Rk A 7 s A5 FERN i = R 4L 21, S MR i AR v A, AT
S8R e M A T i R K B AR AV ROV e R XU, A A R R A AR K R A AT IA - 55%~67%
[14].

R IVH IGIT IO HARTE TR RARRR I == R PRI R (RSB IR S, IFRA]
B/ 0 =5 Py I B R 4k O I I AR K 1 & A5 [1] [2] [15] . H Bl = 40 51 3 A (external ventricular drainage,
EVD) 52 IVH & FF SRR BRI R K SR KT R BB o s v B8 2 (1 B B SR i, L e 6 i
N LIS AP BB S RN o 3 PN 2R VA 9T AT I B A bR s e, R 51 A B
TR PR AR e R S BRI R, RTREFEAIRAE TSR [1] [2] [15] [16]. 1H EVD X457 fixi = N
MAPHERREE AR, H 52 Mmkkig ZEm, ReFEEIHRAY . W8N e /0Py S K ok
LR AR KSR W R [1] [16] [17]; H CLEAR I BFFLE/R, 4 EVD SR & 8 R 25 0% Th Re Tiljs
[18] [19]; MEXIh 51 MA@ H 1E 8 EVD G siBhiay Ty 7730, Hi& M T W g Mos s o 2 . JEH i
Fe v TR SOOI XU 1 B, TS ELVE N S VERE B IVH BB 3R A7 [20] [21]. FFAE A0 R i i
ERARTAREIGGRR R, HAZ DA 8 M A BRG], ARG M. S8, KA m=E
R S E AR ) AR, DR R R Lk iR T 7 X [2] [15] [22]

AR, M NEHAEET R, NHER IVH S 4t T B REBR U MERE B B % 12 . 5 94l EVD
M, #HENSETEE T ESERRMIIN =  56 = K At S DU = i, s (e fL . Sk
ISR DO i =5 VS5 S B VO RSB, AT [ B R A R A R G = P S L R B T M = BE
BRAX M AEER[23]-[26]. (HAEHRMERERE T, fF/ECL PR AR M. (1) MmAdEmiER . B & s
IR TG Gk, AN AR RES MR I ARl 11 &5 2 Mg Xk AR N, 0 S LT I R 8 8 e IR VI, L
AIRE S| RN = N R A 8 2 5] i 5 JE R B AR S N R TR (7] [27]s (2) TRV B, I 5 IR
TR H, H L A 5 7 B K v R B R e . %8Il Schroeder £5[28]F 2002 4F & 45 M ¢ AR EF TR ”
BRIV bR =i = B RE e . Oertel 55 [6]92 4> N4 S FH DFT BiAR AL BR i = Py H I P DG Be 72 T i v HE
HH V7 BT S HE ISR JEURIING 5 P9 45 44 . Turhan 25 [29] R FI#IE NS5 ID6& DFT ¥R97 7 K S =t if 26
FARALEY B o5, mT DR TR 42 ) i 25 PN K H i

HET, M2 NERE AR TR ARTER GRS N B IEA LR (1) WETEBEMN FIEER
BEEENAL. B E LR S K E N DR, Bpal EVD TE B AR BRI = RN UM (2)
RIS R R Ak I 5 Y s E S P L, DFT A7 3 Bl R 0 H i o 5 SR v 1k i, I
AR H pse AR 51 (3) 8 m - S 0L Br3 BR RUE T R BT 4R KR 51 IR S I OE R AR S i
— AT R M SR A G YT [18], PR H0 P R XU, A 7R R 1R 1% AR AN DLSRATIE B B A Bt
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FIMRBOE R 100%IMIERRZE A E IR, X TREME T . S, ke NS o 8E 1) 5 25007 10 i,
I8 DA G 4k R A A T ER IR B D BRI s (4) A MEm: SR DFT HRATHALERAE, B N4
ORI E RGN R, BT I BN EE SRR, PR AN G in n E= e (B) RTEE ML ik
TWBRFARRE, BT HAERERNFALE, 5T (6) SEEHUE, 8 RKEME K5
ENIMPERCAW, WA SGER A E A Rk BRSO RS MR B, W IR R
O RRK B A A AR B — e B, AR B AR AR . B TS 1 H FI[30]

AZH 10 1] 8 4R FH N SIS DFT HR 58, TR i B % 9 (85.98 £ 7.76)%, 1L T-BEfE:
SCHERARIE P2l EVD ML BR%(48.72%) [31] [F) I I AR /KA Al = L I 5 5 0L O RR0AE,  BRAT: SCRiR IR I B2
4l EVD 238 OB E AR K R A2 26 0 60%, 1T A B T R 5 R AR 3N 27.8% [32], AHLFTA 3 Sk iR
BEME A A K SR AR B AR B s, R VETEMERREE AL IVH w2V AR FELAE I AR O T B A 3
PR PRI I O HE I % P B Y I R A B TR VRO B R S (R MR LI 2). BV, 1
1] 582 R AE R AR HE 2 I = - IR AR, 25 FE AT A 55 1 2 PN HH L ek 9 S SR I A B s IR e
PR RE S S I VG T 8 2 T2 PR 0%, X B AR AR R R B S PR WL T AT B AN e 78 4k O )5 92
T PE B AR IR K, AR AT S A BRI Z T AS S e P 51 ik e 3 4 VP Ak i B VG 4 Th g
WIGEEERAFREAEY, BAEPRER: (1) = NG M, B S EE i, A e i,
WG EIB; (2) B FAHEE N BERE RS TS RN S AAEE . AL SR A, E A A B U G s R i e 5 A
M (3) KT R L Flid f N i N = RS, RS A WoREE O, R e A I, @it
il 11 3 ] [R5 s (4) 68 T W VOGP RE BHL, M LARad o, TIAT =1 5 IR IE AR, B @ R 31,
EAZ SR S8 A% AR 3 S E o

7 N 7T\
A: RETNE RS MMIFRET K, B: RIS 24 h iz iy Ml ee Sk, s 52 0 BHA BT i e .

Figure 2. Representative computed tomography images before and 24 h after surgery

Bl 2. KRMHRBIARFIRARE 24 h M5 CT

AR P H AN S0 S8 T ™ LA, B PP PR & e oA R M 2 bR . AR
BIR KA F ARSI R FA I, AT KA — DWW . 5 A5 P A R
BUBE WS BRI GE T S BN, I 18] 0 P 7 A7 51 A0 B 210 2 PA) 45 245 T 25 16 o 5 P J g IR 5
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AEH 10 51 i 5 H I ER 3 R TS o P SR R AR A T DR DR T BB A N R IR DFT B A v 257 e i = P I A
I 5 I B N I I 4R 2 IR, DT AR AR Pt P S g i A R o B i R i =5 4 1T SR EVD
BR A I = AR TR IT AR TR A 14.1% [24]. AL 9 BB EAEE, 1 B 0T i Itk o 476 2R Th R %
v, WHREE DFT BORTER AL IVH IR TT R B A D I A0 I oot J TS i ZE MM A

g5 LATR, SR NBRICA DFT JRYT 5L IVH J8/D T PR A T 18 Skis e, mI7E B R P
TEERICE P, SRR RGBS, AR BIIE Bz AR B B g AR AT . (E AR
FONFAG . BB ANFEAR BRG], SRR, BEUI R, 3 BT RORE BRI AT 7R
BEAS . ATREYE. 2O s R

A B

AT FE A SO B R 1) R ST, E U0 SR L AR B — B AR 758 IR R e e B 2 R e it
W (RS 2025-H-2263).

E&WE

28 48 B2 25 B2 BB KB 3 &I 01 H (202304040794) ; I A B ZEE ¥ SR Bk A
(LKIGG2021W095); Z= 2 iikH il# & e Il H (2021NS267) .
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