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HE: (B8] HTAE NIERERLS ARBMER M EADCH R . [FiE] BB 2018 4 9 H—2022 4F 6 AATHEE T IE
HERRA AR 120 B85 B IGIRGORE, oo, ZMERFLA B A5 T BEHERL S AR (endoscopic transforaminal lumbar interbody fusion,
E-TLIF) 37 5], ZSHitR %8s T IEHER A5 A (endoscopic posterior lumbar interbody fusion, E~PLIF) 30 4], AU X5 & P45 F %
HMERRA R (unilateral biportal posterior endoscopic lumbar interbody fusion, UBE-PLIF) 53 il SR HFAI0R 2K b, HREAH 0T
MZITCRNEZE AL A TR MAASC R . (R ] I SERIASERTAR, AT AREE . ARHj Hb, RBC, Het Mt
MFEARZE T TG 24 L (P>0.05), RJG =41 Hb, RBC. Het ¥IRARR BE FFE (P<0.05). E-TLIF 4151 E-PLIF 4R )5
R FRIA 22 R TG4 X (P>0.05) . UBE-PLIF 41K/ 1d Hb [(111.7£12.7) g/L vs (123.9£16.0) /L, P<0.05], RBC [(4.0£0.7)x
10" vs (4.4+0.6)x10", P<0.05]. Hect [(34.7£5.0)% vs (36.8+4.7)%, P<0.05] .3 % F E-TLIF 1. UBE-PLIF fA 2kl e [(161.8+
77.9) ml vs (63.8+45.1) ml vs (56.330.1) ml, P<0.05], L4 1M1 [(553.8+459.7) ml vs (257.24283.1) ml vs (262.5+302.3) ml, P<0.05]. [
PRI IR [(392.1£419.2) ml vs (193.4+269.9) ml vs (145.5£205.2) ml, P<0.05] $4 % # £ T E-TLIF 401 E-PLIF 41, E-TLIF Z0F1 E-
PLIF 2l ] FiR$ah5 22 gt L (P>0.05), FHEREALSITER, FARGZFARR] Het SEatERK M &5 BFEMAX (P<
0.05), IR B8, UBE-PLIF FAI X, AT Het MR MBS ERNE (P<0.05), (i8] NED N IEHERm
BARMWAFAE KB FRERIMATRE, o UBE-PLIF FFA el 2% i 4 KU T K
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Abstract: [Objective| To investigate the factors related to hidden blood loss in endoscopic lumbar interbody fusion. [Methods] A retro-

spective study was conducted in 120 patients who underwent endoscopic lumbar interbody fusion from September 2018 to June 2022. Of
them, 37 patients underwent endoscopic transforaminal lumbar interbody fusion (E-TLIF), 30 patients underwent endoscopic posterior lum-
bar interbody fusion (E-PLIF), and 53 patients were treated with unilateral biportal endoscopic posterior lumbar interbody fusion (UBE-
PLIF). The univariate comparison, univariate correlation and multiple linear stepwise regression were conducted to research the factors relat-
ed to the hidden blood loss. [Results] All patients had surgical procedures accordingly performed successfully with no significant differences
in operation time, preoperative Hb, RBC, Het and coagulation parameters among the three groups (P>0.05). The Hb, RBC and Het of all the
three groups significantly decreased after surgery (P<0.05), which were not significantly different between E-TLIF group and E-PLIF group
(P>0.05), whereas the UBE-PLIF group was significantly lower than the E-TLIF group in terms of Hb [(111.7+12.7) g/L vs (123.9+16.0) /L,
P<0.05], RBC [(4.0+0.7) 10" vs (4.4+0.6) 10", P<0.05] and Het [(34.7£5.0)% vs (36.8+4.7)%, P<0.05]. In addition, the UBE-PLIF group
proved significantly greater than the E=TLIF and E-PLIF groups in terms of intraoperative blood loss [(161.8+77.9) ml vs (63.8+45.1) ml vs
(56.3+30.1) ml, P<0.05], total blood loss [(553.8+459.7) ml vs (257.2+283.1) ml vs (262.5+302.3) ml, P<0.05] and hidden blood loss [(392.1+
419.2) ml vs (193.4£269.9) ml vs (145.5+205.2) ml, P<0.05], whereas there was no significant differences in the above indexes between the
E-TLIF group and the E-PLIF group (P>0.05). As consequence of univariate correlation, the surgical method (UBE-PLIF) and preoperative
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Het were significantly positively correlated with hidden blood loss (P<0.05). Regarding to multiple linear regression analysis, the UBE-PLIF

and preoperative Het were independent risk factors for hidden blood loss (P<0.05). [Conclusion] Endoscopic lumbar interbody fusion also

has the possibility of large amounts of hidden blood loss perioperatively, especially the UBE-PLIF.

Key words: lumbar interbody fusion, single channel endoscopy, unilateral bioportal endoscopy, blood loss, hidden blood loss

1534 THAE N BEBOR R & S aetiny ko, S
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raminal lumbar interbody fusion, E-TLIF) I £ HE # [7]
N8 N IEMER AR (endoscopic posterior lumbar inter-
body fusion, E-PLIF) A, 2B RGE TE N B TR
MRl AR (unilateral biportal posterior endoscopic lum-
bar interbody fusion, UBE-PLIF) , & 7 IIfa K . FH Jf:
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ICRS AR E AR . Ml BMIL, ifE . 2R
B IF i MR S BR O . SE I RRBREE I 322 (Ameri-
can Society of Anesthesiologists, ASA) 772 . 7B, F
AREFE . PIEBRKE . RPRIE., ICRERER,
A5 2140 34X (red blood cell, RBC) . Ifil 21 25 [
(hemoglobin, Hb) . ZLANME LA (hematocrit, Het), LA
2 M EE M B ] (prothrombin time, PT) . EBRAR
HEAL L{E  (international normalized ratio, INR) . % fk
Tl 43 B I 5 B B [E]) Cactivated partial thromboplastin
time, APTT) . £F4E& H it (fibrinogen, FIB) . & H
Nadler 2y 2G5 AR gif B2 (patient’s blood vol-
ume, PBV) "', PBV (L) =5 (m) 3xkl+/AHE
(kg) xk2+k3. Ho 5. k1=0.366 9, k2=0.032
19, k3=0.604 1; ZE: k1=0.356 1, k2=0.033 08,
k3=0.183 30 KM Gross 2~z H Gk ™, Bk
IMm&E (1) =PBVx (ARAj Het— AR Ji7 Het) FEY Het,
¥ Het=- ORET Het+ R J5 Het) /2. @R MEEAR
W5 BIR iR il . TR v N B T
25 B ME = MR T o S0 BT 2D A PR B 4058, FEREK
HETE T AL BRI Hh il dk 32T BRI BE T ML Y
M2/ LA, PEAIED Dy Rk M Farkk
= R AR P R I
1.5 SeiteEorik

K H SPSS 26.0 GiitA ik F kAT geit ot . it
PG 7 £5 R BOBHRIER AN, 20 H AR
T 22500, WIPH ELECR A LSD 1%, A HLA (il
FBCXFEA T K5 SORHR AR IR A, R ARk
RS . THECRERER I X RSB Fisher A5 045
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e 5 HABTERIAT Pearson BX Spearman #1573 #7,
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RBC. Het JeBEIMAEIR 1Y 2 BB G222 L (P>
0.05), =#HAJ5 1dHb, RBC, Het YRR BE T
% (P<0.05), E-TLIF 41f1 E-PLIF AR5 1 d ik
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SR BRI R 2E R RS E L (P>
0.05), UBE-PLIF fUARHRIMG . SRR, Farkk
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i UBE-PLIF FAR[EAE BB H, JTREIRIS T
TN R ALY, ATl R R AR S T RECR, U

T REFEI . Wang 2 2 4t UBE-PLIF J- JE A - 2 WP 2 L PR ST o PR 2R B 45
ARBEtER MR R (469.5+£195.3) ml, & Bkl

®1 ZHBERKTLLLE

Table 1 Comparison of clinical data among the three groups

B 57.6% (G829 BiRl & ARp 6, JF5 AR
. BT BEL. ASA Zpg . TR, £F4EE N

ety E-TLIF 41 (n=37) E-PLIF 41 (n=30) UBE-PLIF 41 (n=53) P1H
S (%, 7 ) 58.0+11.5 57.3+13.6 61.7+10.6 0.368
PER (19, B3 /%) 10/27 6/24 27/26 0.008
BMI (kg/m?, & ) 24.9+3.2 24.9+3.4 225134 <0.001
e (H, & ) 58.8+94.7 61.7+80.2 60.6+47.1 0.250
R (1], J2/45) 12/25 5125 3/50 0.004
WEVRIFR (B, J2/75) 4/33 2/28 4/49 0.837
ASA (5, T/TI/1IT) 25/10/2 19/9/2 36/17/0 0.417
B (B, Lin/ Lo/ Lyl Lays/LsS:) 0/2/2/33/0 0/0/0/2/28 1/2/1/30/19 <0.001
FARBHA] (min, % +5) 194.2+66.0 197.2+50.3 197.2+80.0 0.745
YIN SRS (em, 7 +s) 5.0+0.2 5.0£0.2 5.420.2 <0.001
ARSIl (ml, % +s) 63.8+45.1 56.3+30.1 161.8+77.9 <0.001
B2 I (ml, 7 +s) 193.4+269.9 145.5+205.2 392.1+419.2 0.002
A (ml, ) 257.2+283.1 262.5+302.3 553.8+459.7 0.003
Hb (g/L, x =s)
A 132.5+15.6 128.1+11.6 128.8+14.9 0.377
ENERE 123.9+16.0 121.2+12.7 111.7+12.7 <0.001
Pl <0.001 <0.001 <0.001
RBC (x10°, & =)
ENi] 4.740.6 4.4+0.5 4.6+0.7 0.057
ENERE 4.4+0.6 4.1+0.6 4.0+0.7 0.006
P1H <0.001 <0.001 <0.001
Het (%, x +s)
A 39.545.0 38.73.1 40.0+4.1 0.138
ENERE 36.8+4.7 36.6+3.5 34.7+5.0 0.022
Pl <0.001 <0.001 <0.001
PT (s, x +s)
P Nil] 10.7+0.6 10.6+0.6 10.520.7 0.110
ENERE 11.0£0.7 10.9+0.6 10.7+0.9 0.245
PIE 0.015 <0.001 0.034
INR (% s)
AR A 0.893+0.056 0.875+0.053 0.886+0.060 0.428
AJ51d 0.910+0.061 0.906+0.058 0.906+0.078 0.959
PIE 0.025 <0.001 0.075
APTT (s, % +s)
ENi] 24.843.1 249433 243+4.4 0.420
AJg1d 25.1%3.3 24.6+3.3 24.0+5.3 0.178
PE 0.480 0.370 0.279
FIB (g/L, & =s)
AT 2.9+0.5 2.7+0.5 2.9+0.5 0.109
AJE 1d 3.2+0.7 3.120.9 3.321.0 0.317
P1E <0.001 0.015 <0.001
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K1 B, B, 66 %, WAL TIBURR . la: RHT X L7 L MEPK T EETTIBE; 1b: AT MRI 7R Ls HE(A 1 BEFTHE,
LsSi JZMEE B 5 Te, 1d: E-PLIF RJ5 X & BAE DL MFIWRE R, WIEEMER; le: AJ5 14F CT 7R LsS: Bk Rl

AN
= o

Figure 1. A 66—year—old male suffered from back pain with left leg pain. la: The preoperative X-ray showed grade I spondylolisthesis of

the Ls vertebral body; 1b: Preoperative MRI showed grade I spondylolisthesis of Ls vertebral body and spinal stenosis at LsS; level; 1c,

1d: Postoperative X—rays of E—PILFshowed the spinal alignment recovery well, with implants for internal fixation in proper positions; le:

Sagittal CT image 1 year postoperatively revealed bony fusion of the LsS: intervertebral space.

®2 120 BERMLNENARRBXSH

Table 2 Univariate correlation analysis of the recessive blood
loss in the 120 patients

Bzt r {5 P{E
Ay 0.015 0.875
P -0.165 0.072
BMI -0.084 0.364
JfE 0.160 0.081
Rl 0.110 0.233
WEIRI -0.068 0.461
ASA 0.017 0.847
B -0.122 0.185
FAI K 0.265 0.003
BN -0.004 0.970
I[RRES S5 0.105 0.255
ARHATH IR

Hb 0.122 0.183

RBC 0.146 0.111

Het 0.236 0.009

PT 0.032 0.727

INR 0.045 0.626

APTT -0.001 0.988

FBI -0.072 0.438

TEAWITEH, BRI M & e R . Bk
FULBED BML, M5 FARTBL, VD KA fE—
Bege S, BAEGETHAT Th A BRI BE R R S Rk gk
MEAASG . AT RGEIE TR/ 27 O, DL
AEFF—AE MIEBRAFAE . — 7T, BOEIE T AR
Ao i e R B T B AR B RO ME DS LA

JEGEIRREY , X R AR LA P RE LA N
e T W EEHEAR BRI EE . S — T, AN A
VR AE BB AL T A Btk 2% it = A6 R i A 25 ]
BRI T S B T B T et J i i3, LA i
B e AR 5 Jo ik M L 4 AR B A S 4 o BT eE B
Wi, RAT Het 2 HBL PR G R, #F Wang
ORI P A FRE RSS2, RAT Het 880 14 iR
FATREAL T I A AR, X A5 A B4t 2 [l
IRFRA I, S e T 22 A 2T 4

FEF I 218 A A B I002 W R RE B I A T
BL, MR TT AR AR BRI . (A5 — 5 THifE
B IREIEH AUNE LR, BIANRK PR A SN, HonT
RESFERL RN M A Hh2s (B . I AR TERI S 20 min
RIXT HGB ¥R TC 3 s my >, BRIk, 285 Rk
WA A B PPAR ATH R R IRHE ) Gross A AT
J5 2O MR R B A IEAE R, ARG B b 53
N (1 N S B 1 N I R D R R P
Gross 32X I YA 768 45 X L JH0000 F94) A Y80 ~F- i 114 A 1
YER, AR Rt i B BA 5 . RmA A =Of
ANRESE AR IE ML 28 X BT LSS SCHR PRI R . 2R
AREEAEFARY M A R AT, R A2
TR SR AR HEA T M AT BB N PR IRAO T
PES ML AT, BeobE 2 il e S5 AT 9 56 R e R
2. Msh 1% Gt e

R B i ME ] A AR AR 5 2 2B W i gl Ak,
(BT AT BEAFFE A B IR 1] . AAFF5E UBE-PLIF
HAARGA 86 (15.1%) SR 1000 ml A9 &
o, Wil 2 034.9 ml, AR HEUAS L Y 400
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ml, X 2E AT RERZ IR TR B A XA R B XU

2 W ERIR A (b it 25y LA Bk ot =, BT

WM. S TR, H AT — e A ] — B LIRS AR S licas
x3 1R0pIBEFREINESHMEARTNEZ TEEESOEFFITER
Table 3 Results of multivariate linear regression analysis for hidden blood loss in the 120 patients
H A MIEES @] FrifiEie SE B lml )5 5 £ i P{E
R -460.138 284.697 -1.616 0.109
UBE-PLIF 205.869 60.383 0.295 3.409 <0.001
AH Het 1 645.494 720.468 0.194 2.242 0.027

AT RAFE— LR IR S AL, TN T
ARAEAKA B HEAT, A SRR RIR A I i
Ui SR B A 5K — 08 % A WO O A SR X
WCHEAT Het S R AAFRGE T, LISEAS B SE etk
I AR ML B ASBFTEREA AR, Bt
FeeAm B e . REEAR . RTIEYE . B8
PR RREEOFTE T vk e — RS
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