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ETMERENRIEZR BT 7R RME
AR BITEEEREEN RARRR S

kA RO 2 AT, TYGR, LiEE 3 A

CF AN Y B
(LINERFFEERSRE, IR R 250012;2. 107K R¥EF5E ERE (F5) B, IR F 1 266000)

HE. a4 itk B I (enhanced recovery after surgery, ERAS) ¥ A T #9 3£ 5L 54k A 4% (one-hole split
endoscope, OSE) & J7 7 %4 J7 J&AH: % 3% F & (lumbar spinal stenosis, LSS) #9106 R /7 2, F b  EBE 4T 2020
F1IAZ202F 2 AELARFFELERELEFTORBETREREEF 1304, L+ F 71 4], % 59 #],23~77
%R (54.42£11.82) % AR B R F ALY T LA P R FHE P ERAS AR A5 h 4. RN ERAS & T
OSE #8677 7 %49 %% 4 ERAS 7 £20(n=65) ; K R ERAS A THHERMR R FETFREFFEHEZ AN
3E BRAS # £ (n=65), WA MAEFERE ] F Ko AFiH ke JFL 5L A5 BRI B AL AT 5
(visual analog scale, VAS) .Oswestry % A& % 2% 35 4k ( oswestry disability index, ODI) . B X /B F 2 3F 45 04 57 5
(Japanese Orthopaedic Association scores, JOA) , & B MacNab J7 2L #F i A4xfE, 4% ERAS 7 EUKEH 2 X
VAS .ODI #= JOA ## 480 2.4 T 3 ERAS # £ 41 (P<0.05); K& 3 A~ A, M4 VAS,.ODI, JOA # 4 f= ik B
MacNab 7 2 3F M 47 T80 B 2 F (P>0.05) , ERAS £ 28-F 3 F Kat M 45 4F ERAS F £ %, FHFit 2 h T
%%ﬁ&kﬁmmLﬁ/%ﬁmm5ﬁ 28( P<0.05) , Fai7 Ay R ARALAT, B 7 £ L8 F FB AN, E ERAS

EAH 36 HILRE LI, W ERAS 7 £ 1 Bl HILKGF R 9E, %k HENLH>KABEFKE ERAS 2
i‘%é\éfﬂ%ﬁi” REE, A TRAARG ik A, BERAS AT AT RiGHF 5 ERTHA & 77 IBAEE I

B AR WA R R
KA ﬁﬁﬁ%gﬂ‘ﬂy«‘ﬁ?bﬁ\ﬁ\ Wéﬁ,@ﬁ%ﬁk”??ﬁ SRR
B4 25 R681.5 XERAR SRS A

Clinical analysis of one-hole split endoscope for lumbar spinal

stenosis based on enhanced recovery after surgery

HU Bingtao' , ZHANG Wencan', WANG Chongyi', LIN Xiangyu', WANG Kaibin',
FENG Yunze', LIU Chen, XU Wanlong', LI Le', SI Haipeng'*
(1. Department of Orthopedics, Qilu Hospital of Shandong University, Jinan 250012, Shandong, China;
2. Department of Orthopedics, Qilu Hospital of Shandong University ( Qingdao) , Qingdao 266000, Shandong, China)

Abstract: Objective To investigate the clinical efficacy of the one-hole split endoscope (OSE) treatment protocol un-
der the enhanced recovery after surgery (ERAS) concept for treating lumbar spinal stenosis (LSS). Methods A retro-
spective analysis was conducted on 130 LSS patients treated at Qilu Hospital of Shandong University between January
2020 and December 2023. There were 71 males and 59 females, aged 23 to 77 years, with a mean age of (54.42+
11.82) years. Patients were divided into the following two groups based on whether the ERAS concept was followed

during their treatment. The ERAS group (n=65) received the OSE treatment under the ERAS concept, while the
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BE1EE . 7N, E-mail: sihaipeng1978@ email.sdu.edu.cn
24K, E-mail ; giluhosp_orthoplee@ 163.com



2 I PN - O SO ') 63 4 3 1]

non-ERAS group (n=65) underwent the traditional interlaminar fenestration surgery without the ERAS concept. Key
outcomes, including hospitalization duration, operation time, estimated blood loss, complication incidence, visual
analog scale (VAS) for low back and leg pain, Oswestry disability index ( ODI) , Japanese Orthopaedic Association
scores (JOA), and modified MacNab efficacy evaluation criteria (MacNab) , were compared between the two groups.
Results The ERAS group showed significantly better VAS, ODI, and JOA scores than the non-ERAS group at two
days after the operation ( P<0.05). However, at 3 months after the operation, there were no significant differences
between the two groups in VAS, ODI, JOA scores, and modified MacNab criteria ( P>0.05). The average operation
time in the ERAS group was longer than in that the non-ERAS group, whereas the average estimated blood loss and
hospitalization duration were significantly shorter than those in the non-ERAS group ( P<0.05). No patients in either
group required readmission before the end of the follow-up period. Additionally, postoperative complications were observed in
three patients in the non-ERAS group, compared to only one patient in the ERAS group. Conclusion The combination
of OSE surgery and ERAS concept in LSS treatment promotes rapid postoperative recovery. Consequently, the endo-
scopic surgical treatment under the ERAS concept could be considered an effective alternative strategy for LSS treatment.
Key words: Enhanced recovery after surgery; One-hole split endoscope; Lumbar spinal stenosis; Minimally invasive

technique

Jni 52 MR (enhanced recovery after surgery, A, HEIR ARFIKE S, H o) b L HEA TR 55T
ERAS) s Sh BT — B BLE, mewi i A& REDY ) MEZ R, OSE FAR M i iy sk
Kehlet#{ #2 T 20 {H 22 K $2 i, & I8 T 0 E A Mg, 805/ IE R, 754 ERAS FE& - ff)”
B2 ERAS WU AR R TR IEE 2%, 8 G fie ek 2 iy ik ERAS BEA O 12
AL T AR Z 22 BT HiUi i, B e ARG T MARs TR (8T OSE 454 ERAS 5T
WAL, i A e B i), 0l A S I AR, OF IR AR el I, ASBIFSE S 18 MBS BT ERAS BLE T
ABEREE . ERAS 7 BAFEARWT AP HARIE (9 OSE 1497 7 E 54 % i ERAS & F WML Gt
B W RFAR PR RIS Z A BN AR T B T ARIAY T 7 A T I AR A A PR
PR R P O N CHE . JEAFR  ERAS B s 5 WIS B AR 136 9T 7 SR AR LI 9 2
LCTZ N T Mg AR AR AR AN s
FHAEGUR, 77 f2 F AR J5 K 2 A/ 1 B 1 ) B A5
BERST, wdihmEREFART . EAZTW 1 BRI AE
Whor M AR AR TR IR 080 I & 55 O T
2z e bE A S bE S ) % ERAS PG RRW 11 ImAREH
KB AR SNRHA I P B 32 200G 4 LD BRSER G

AT AR b ERAS BYSEht A Hik— L0k | g 3 A 2020 4E 1 H & 2023 4F 12 A 71l
FIIAR GRS 7 IR KRR T B e SR Y B HE 4 B 25 i HR T 130 1],

ALK N 5% (one-hole split endoscope, OSE) Horp B 71 ], & 59 #,23 ~77 %, FH)(54.42+
R RN BT AR KA T M GEE S 11.82) %, MIFER A ALY o b &5 S
N%% (unilateral biportal endoscopic, UBE) 4% K , ¥ ERAS ¥4 ERAS JF %4 (n=65) #IF ERAS
TAEMEAERE A " AL TREH (n=65), ITABREARGEHEDY 3 4H,
SERERAE, WAL T FAREIE BT BB R B/ ERAS T RAK RV 4 1, A N R 1 il
[ EEHE R ALET . HAT,OSE HARTCH TH M JE ERAS Jr B A K BEYT 3 i, I AR i 2
WRIIRYT UG T RAFRCR ] e AN SR 120 ), Hodh ERAS %40

JEHES P25 A (lumbar spinal stenosis, LSS)J& 60 i, % 35 {4l , %z 25 4,28 ~77 %, ¥ (54.07+
— i WA IRAT A AR B | S8 I R I R 10.97) % ;4 ERAS J5 %41 60 19, 5 31 #4, % 29
AN EZ RS, B MEMR BT & TR B 61],23~75 % 1 (55.47+12.78) % . ABFFERT
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ARBERZBMEREN, IIFEARERCHEZ R
23 Hi #F i i ( KYLL-202306-17) .
1.1.2 gAbRIES HEBR bR UE

PRI OFIE>18 % ; @9 A8 J5y BT 5
B QORI o T AR M98, £ SO PR pl
TR )42 Pk B AT 5 S5 2 4 4 5 11 PRORE AR AH 45
A OMSHRYT 3 A H UL LTI ; © B 17 %8 RE 58
2 HEBRARUE . O A8 FRAL = 5T B QNEAME
JUE | WM AN B A T 5 DN 25 4%, T og | ek e
a4 @8 AN, T (H<-2.5; @B A EAHEF
AR H @B A ™ H AR , AN BRI 32 F AR KU
1.2 FHik
1.2.1 JF ERAS %

A ERAS J5 ZAR 4 NEAME 457 P 725 4 I IR 12 97 1
ARG RT3 fil 2 . AT . OAR [T E 2L,
ALFEH A BE 2T 0 MR TR | 45 o) 0o A I P
FATX FARARNEEFERT,QUREEH, &
I I e mOE PR R8T R AR ER R AR Tk
R 12 h 258 @M B, 48 T B E T L
NI 25 ; @A T AS 500 B PP | B AR 01428 i 45 2L
ARt . QF AR AL G 8] 38 F R | # ik
WAL AR @A P RCE 15 55 WA, sMESI
TS s AR I | i | A e A B R SR R R L 2
TCRFIRAL I A5 Rt . O BLAE FH R 22 (3 oF
KJe) I QARG BANE , R G 6 h &, iR
JEAR B2 1 I 35 E KR ARG 48 h TR
TEORBRE IR E ; @A 48 hN LLEMNE N 32, 30
IR L N = (NG 7) X R ) | 1 94
Mt OARE 3 MHEMEA,

1.2.2 ERAS %

ERAS KB\ A ACERHE A 35 R EE A
SR N, JE A SCER ARG R /N e A 7 U E
ERAS HE'"™ | At . ORFIE 2, MU
4k ERAS J5 A feit , i 5 90 ke A R i
FAREORTVEM D aEHE TR S A5 8 BT (ERAS
TEANN 255 15 ; @ R Al 6 h 250, R AT 4 h 451K,
QI B, Bk ERAS J7 240, 28 8l b 1 A2 5% )
#E, R4 Caprini P41, W ZLHF AT 25 TR T HF R 81
5000 U B R VRS, ARHT 24 h 521 ; @R H] 2 fd5R
BRI ) 459 (patient health questionnaire-9, PHQ-9) |
]z VRS H 1T 267 generalized anxiety disorder-7,
GAD-7) #E47 T AR AN A REPEAL | 20 B2 R &R0 HLRL

SN2 ; @4 T e A5 245 1l B AR,
UEREAR 5T 5 ; @ AR 1 h HARFER A 200 mg, FilBj
PSR . AR i OF AR SRAL AR ST 2
XU ( one-hole split endoscope-unilateral lami-

19]

notomy for bilateral decompression, OSE-ULBD) "/
HR KIS 5 R I & R AR ORR I (1% F 2R )
QAR CE 5 5 @ Z P R RIES R (1g) ;
@4 HEA5I17E 90~ 100 mmHg (1 mmHg =0.133 kPa) ,
I AR i Fp K AR BE AR 37 C A2 Ay, i I i U
PARTRLS Ak  1588 1  Y on JL%% RS i AL 4
ORI, ARG 48 h L5 T 98 HL I 25 B 7 4
(50 mg), 2 Wd, w D BT R 2825 W)
QARG EE X B PR 45 T A XA, RIS 4 h
TSR, TEARR IR AN 18 BT o o 58 IR @R SR
24 h TCRFIRAT BLIR R 51 U 4% ; @A 38 31, R T B
YIZRS , A 2 R IEAT VTE KU PEAL , 55l 1A
TIRTE S, RJ5 24 h B A) ffl 3 32 BT R 1 80
OZHEL B T B U7, X AT REIK N A 19 B 3 45
T2 A Ak BE U R AR XS R IR T @ B, X R e B
I RAE B S8 S 0 PN Bl B B AR IR T
Bt

1.2.3 OSE-ULBD FAI#

S IO RMOL TR A s, S s B i LA
FIIFSATAME BB, A C B X s R £ 1 o H
B ME [E) B K D) 7 8, SR FHRE R E 1) A%, 45 0
HIEAMA R, DAAMA BE Ry 491, T 53 AF Ak 1] iR
SR EL L H I 1.5 em b fE—K 22 em
MIAIEDT T MR D TT B Bk L B T A2 R R A I
Pk A B G K A A A A T B e R
OSE W45 S R AE f8 W& A DTN 3T I T &%
U8 o A0 AR IR 55 B 1 5 A T Sk Ak BHAE i (8] B4
L RMAHL, BE AW EHER TN T
AR b2k BT ORGSR b bR e R A2, 1l
FH e APl R AR e DD B AR % b T M
& EE R SAL, DL over-top” 125 U X T HE
R 2 R AT [0 DR DR bR T O
O 28 M 5Kk g Bk ; Qs A [ JC e 38 41 4L
@M AR S i e [/ E A SRS, R RO
BHEAT 1k I, Az 3R ER K vh gk TR AR AL, B 1R
VI TAEES DI 1% ) 2 KK R i 1
SR, nT W W S8 2 LU B NS85 T N85 V10, TG
P OB 5 o AL 1 an B 1 i
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Figure 1

BFE 55 % TERREERUR B RRAR 3 4F 12 W L4/5 [EMER B 78 5E , /T OSE-ULBD {597

A B: ARHJ MRI 4275 L4/5 HEEMZE ;C. ARAET CT #2718 L4/5 HEE Be7E ; D, FHMESY 754308 B J5 AY OSE 4% F#LEF; E.
JERANAER 724085 19 OSE 88 FAEF s F.G: AJF 1d B4 MRI o] WAHEE B B B2 H. ARG 1 d B4 CT v Wi
BRI KA,

A 55-year-old female patient with low back pain and numbness in both lower extremities for 3 years was diagnosed with

L4/5 lumbar spinal stenosis and received OSE-ULBD treatment

A,B: Preoperative MRI indicated L4/5 spinal stenosis; C: Preoperative CT indicated L4/5 spinal stenosis; D: Visualiza-
tion of the contralateral spinal canal after adequate decompression under OSE; E. Visualization of the spinal canal of the
symptomatic side after adequate decompression under OSE; F,G: Postoperative MRI on day 1 demonstrated a significant
reduction in spinal canal stenosis; H: Postoperative CT on day 1 revealed satisfactory decompression of the spinal canal.

1.2.4  ALGHERIEITF & T AR R

SBE WU EM IR S A R ith DL 58 44T
FEHEMIBR, (B C B X 2B T 3 175E 07, UK A2
B B AR E y o AT R IETR I E L VIR K
215 em, BEUITFRRE 2 T A ZURMERNR SN S, B
PSR VIBRER 3 HEAR A 23 s 04, IF U SR
PRI X ICHEAS A g PN A 28 AR b b0 11 )5 1k
I, ZEFYIA
1.2.5 WEAEIR

PR B AE IS MR R BT HR A A TN T
ARATEERL L TR, AR B E AR AR 52 d,
ARJG 3 A~ H i IR I8 A0 8 A 4EL T 43 (visual analog
scale, VAS) Oswestry T B i 45 41 (oswestry dis-
ability index, ODI) , H A& B0 2 WAk 10 97 3F 00
(Japanese Orthopaedic Association scores, JOA) ; Lt

AR E ARG 34 H B B MacNab J7 3% PEM A5
e, LB B B AR WIIE R TR R A1t
I Mt A B R AR O
1.3 SitFahE

KH SPSS 27.0 it fF 6 IES A i
THEPORLL x+s R, WIALIA] Ho AR 7 FEAR ¢
Ko, THECEdE LI e e R R R xR g ek
Fisher B UIMER LA TR LA . IR /KE o {HHL
XU 0.05, P<0.05 N2EFAH G4,

2 # B
21 —RRER

WA AR WS P A A8 A A IR TR
TEWERTSEITTFE L (P>0.05), WE1,

F1 P OR LA
Table 1 Comparison of general information in two groups

i H 4k ERAS HRH ERAS i €41 %4 P
s 55.47£12.78 54.07+10.97 0.644 0.521
P51

3 31 35 0.539 0.463

58 29 25
ENDREETE 26.03+2.87 25.94+2.79 0.163 0.871
HItEIR

BEIHAE 47 45 0.186 0.666

T ITHAE 13 15
FARE

L4/5 53 55 0.370 0.543

L5/S1 7 5
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2.2 T4H VAS.ODI JOA iE4 124 B MacNab §7
HIEMN R
WiZH B R T VAS .ODI il JOA T4y 2% % TL4E
THEE L (P>0.05) , 5ARATAHL, P4 EE VAS
F1 ODI 43 7E AR J5 2 10 3 P AL, JOA 343 ik 25 7t

T ARJE% 2 K, dF ERAS J5 R4 B ¥ VAS il ODI
PR35 8 3 T ERAS J5 241, J0A 143 B #K T
ERAS J7RH (P<0.05), TEARJG 3 A HEEUIN, 7
2B VAS .ODI JOA P47, Fllgk . MacNab Fr ifi
HHEZE T TS E L (P>0.05) , W3R 2.3,

F£2 WHARRTEAJG VAS .ODI & JOA 45 4%

Table 2 Comparison of preoperative and postoperative VAS, ODI and JOA scores in two groups

PUE =S = 7 4F ERAS %4 ERAS J5 &4 t P
VAS P45
AR 7.65+1.26 7.90%1.07 -1.170 0.244
RJF2d 3.83+0.79 2.94+0.62 6.900 <0.001
ARG 314 A 1.57+0.81 1.48+0.80 0.624 0.534
ODI #¥43
N 42.10£3.36 41.85+3.97 0.372 0.710
ARG 2d 25.23+2.54 19.93+2.45 11.636 <0.001
ARfE34H 14.83+3.16 15.05+2.40 -0.423 0.673
JOA 743
ARHT 13.83%2.35 14.50+1.82 -1.741 0.085
RJg2d 19.60+1.96 21.72£1.82 -6.126 <0.001
AJE31MH 25.38+1.42 25.58+1.11 -0.862 0.391
#3 P #BE N R MacNab #7453 HL i
Table 3 Comparison of the modified MacNab score in two groups
gl h Ay MR/ %
it ERAS R4 52 3 95.00
ERAS Jr &4 51 2 96.67
a 0.626
P 0.849

10 . % Fisher #fVIHERE

23 WMABRFARHEAFLELLR

4k ERAS J7 2240 3 4] 8 35 3 R J5 O A, H:
HR e RSB RE A i i 1 5], B v IR 1 3],
T IcER KA 1 6], ERAS J5 LAY 1 B
AR5 AR RSB EE S 1 i T R0 7 i 30 T e e S g
BT SRR DK AR S IF A . EAR)S 3 D BEUTRUE
ZHT A TC R AR BE . ERAS T RZA Ik
SRR THE ERAS 7 R, ZR LG E X
(P>0.05)
24 WAFARBFRIELE

ERAS J7 2403 F AR ] (80.10+12.04) min,
3 ERAS J5 % H V- 241 F- AR i ] (60.30+9.93 ) min,
ERAS J7 240t 2% i &2 °F- 44 (29.68 +4.94) mL , 3
ERAS J5 58 4 Ak o1 2% il 1t ~F- 44 (75.17£10.18 ) mL,
ERAS 7 B4 P BEBETA] (3.70£0.91) d, 4 ERAS
D5 R BIE BE T ] (5.78+1.20)d, PitH2: A 450
TR L (P<0.05)

3 3 iR

JEMEAE AR & — P L Byl R 25 5 1E, A28k
297 1.03 [Z N Z 5 m 2 R SEIR YT TR,
FARIGIT N EZRIF BB BRI R0,
ERAS FUS IS ARFIHE A FE 3 01 RR e
AU B AR 2 07 TH A T 10, Gefs 4 AR
J MR A2 I R R Y AR R Y 4 R R,
ERAS T ZATEARJGH 2 KHY VAS ,ODI K& JOA iF
¥ T A ERAS R4 (P<0.05) ,HRJG
3ANHABEYT R WA Ir 22 7 R G T B L (P>
0.05) ., E—45Hr &, ERAS 7% i) A 24
i AR (AR 10 IR 2K 5 A B 5 R i i Dk T 53 3 L
1&I5ME) 5ARJE 24 h (W RV PRIE 20 /Y DR 11t
A BE I S 4 A A A RE T, () P i UL o
VETE S I RE T, i S RO B R T i
YRGS RINAR IR R A S T A 300
PR, A TBIEAR B F 24T RETE 2RI
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ARG G SRR PLAL, TR 2RSS R s

B WFFESE R ERAS B 2 7 #7565 &
SRR F AR R, OF Won B R
ERAS P38 535 0 Ak B F7 AR S0 R 1 3 s L o2 =R
B0 7 K A AR S5 D REHR M, T A AL A T
AR A B I [R) 2R AREF ST 45 5 & BEL, ERAS
5 S LA SE B e RF ) 47 66 1 () B, A v % o 2 R
W E W/, 5 Chang 57 LT BIH REX A ERAS
T BB TR —8, RE ERAS FERAFAR
Ff )5 3E ERAS J7 S 4 5K, (H LA 495 45 il 0 R o
R B3 PR AR Y R T A 38 A e D 44U
i o PRI AR 2 2 i R B TR AR, 3k — &
RIS > e F AR B S 445 7Y
AR BDARF ARSI 5, AR BT [a] A9 25 5 n] g ik
— 45N,

IEAh 5T % B ERAS BE %38 i 1k A 5 47
B RS 2h AR B A AR S I R R &
A RS ARTE 5 R M EE 51 ERAS 7 E 4 5k
ERAS FRZHATEI KAE L ER E R EEZES  H
ERAS 77 S 41 14 I KE &A= A, R T ge 2
H—E MR X, HAERMNE, JE ERAS
L ERAY 1 BREDR AT AN A5 1 B T v e Sk
Y, T RE S R AR AR BRI R 5
IS T A R ) 3 A R KB A A G, X —4&h
it —F B, ERAS 77 41K B B AR B A
TP R 5 7 2% 04 SR s, T B 3k a2 21 2 B 405
REAR S0 £ B BsF ), DT 8 AR 9 & i 1 & 2 XU
A, ERAS B 10 25 A 100K W 76 AR 5 I A& E T
Bi7 7 1 ] BE LA VTR AR 35, R R W 5% vl i — 2D 4T
FLAE DD I & T T BV FERLA

AW M AEAELL T R BRPE 55— AWE5E A
JBSTE g ) Xt BEAFF 5, AR FEHLXT BRI | vT REAF AR TR Ak
HWETI, 5, ABTAEN ARG G0, K54
% MBI TR B A ISR B SR R AT T3
DERC , AU/ TR 2% P XA AT 25 SR A5, (HJ2,
FAHIFGE A 2R P 1 343 DT g 25 4% £ G2 1127 DL i
T VCFL S AT ] ReAF AR — e s, 5 = FRAR
HEUN, AT RER MY S R A, BB, FAR T
IR Z AR E A AR A 520, AT RE 51 AT PR I
fAro B5H,3 A Bl Vs R B e DL 78 0 DA 2
JERAE RITeR B IEN , KRFEFRZ PO K
FEA R BEHLAT BRAFF 5T, I ZE A B s ] 28 2 4F DL I
PLIRUE 258 B AR i

Zi Lk, 3 F ERAS &% OSE-ULBD iAJ7
R U NG W3 VNP SN L NP8

i A 23 R A A I P[] 5 T e B S A
AR 8 E ARG R 8 BTG B, ASFSR
HE—2UESE, 3T ERAS HLE) OSE AR TE (e i 2
HEA AT 8 AR 5 PREUR A2 07 T LA B4 A R
IO FH IS

SE W
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