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Imaging measurements for endoscopic treatment of Lys far lateral lumbar disc herniation / FENG Zhi—meng', DU Yan—zhi’,
SUN Zhao—zhong', SUN Ning', YU Hong—jian’, REN Jia=bin'. 1. Department of Spinal Surgery, Binzhou Medical University Hospital, Bin-
zhou 256603, China; 2. Depariment of Pain Medicine, Laiwu Central Hospital, Shandong Yiyang Health Group, Jinan 271103, China; 3. De-
partment of Orthopedics and Sports Medicine, Binzhou People’s Hospital, Binzhou 256600, China

Abstract: [Objective] In three—dimensional models with the bony landmarks consistent with the endoscopic observation, the parame-
ters related to L4 outlet nerve root accurately located and safely decompressed was measured for assistance of one—hole split endoscope.
[Methods| On the 3D lumbar models of 34 patients with Las unilateral far lateral lumbar disc herniation constructed based on CT, the param-
eters in the sagittal plane according to the intersection of the lower margin of the L4 transverse process root with the lateral margin of the isth-
mus (ITPI) were measured, including the vertical distance from the ITPI to the upper margin of L4 outlet nerve root (UMNR~-L), the vertical
distance of the lower margin of Ls outlet nerve root (LMNR-L4), the anteroposterior horizontal distance of the posterior margin of L4 outlet
nerve root (PMNR~Ly), the vertical distance of the L inferior endplate (IEP-La), the vertical distance of the Ls upper endplate (UEP-Ls), ver-
tical distance of the pedicle lower margin of L4 pedicle (LMP-L4), and so on. The data were compared between two genders and two sides.
[Results] In term of the lower margin of L4 outlet nerve root projected above the Ly intervertebral space, the healthy side was smaller than
that of the affected side [4/34 (11.8%) vs 18/34 (52.9%)]; while the proportion of healthy side was larger than that of the affected side [30/34
(88.2%) vs 12/34 (35.3%)] when projected within the Lys intervertebral space. There were no significant differences between two genders and
two sides in terms of the vertical distance between ITPI and the upper edge of L4 outlet nerve root, the vertical distance between lower edge of
L4 outlet nerve root, the horizontal distance between anterior and posterior edge of L outlet nerve root, the vertical distance between lower

end plate of Ls, the vertical distance between upper end plate of Ls and the vertical distance between lower edge of La pedicle, the left and
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right horizontal distance of ITPI to the outermost edge of the L4 inferior endplate, the vertical distance of the upper edge of the Ls outlet nerve

root on the sagittal plane, the vertical distance of the lower edge of the Ls outlet nerve root, the vertical distance of the L4 inferior endplate,

the vertical distance of the Ls upper endplate located in ITPI, and the left and right horizontal distance of the medial wall of the L4 pedicle

and the left and right horizontal distance of the lateral border of the dura (P>0.05). There were no significant correlations among the mea-

sured parameters to age and BMI (P>0.05). [Conclusion]| As the intersection of the lower margin of the L4 transverse process root with the lat-

eral margin of the isthmus was used as the bony landmark, there was no need to explore upward, but only part of the bone is removed outward

and downward to expose and decompress the Ls outlet nerve root safely.

Key words: far lateral lumbar disc herniation (FLLDH), outlet nerve root, one—hole split endoscope (OSE), three—dimensional mode
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(far lateral lumbar disc herniation, FLLDH) 5| FREIR
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PIRREIRIFAEIR TFARMS ], (B FHZAH FARIBIT 7
BEEE AT N BRI R, 2527 B B
EHMENE] I BR AR (microendoscopic discectomy, MED) |
22 B B B NEHER VI ER AR (percutaneous endoscop-
ic lumbar discectomy, PELD) j4J7 FLLDH ® °', 1t4ph
R FF 2 . HOG . 2D/3D AR R G0 SR A4 Bl
MED . Z85MM 1 OG5 58 A N BE T HEME ] 25 D1 BR R
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A TEAE = AR DL Lao B EMERR AL RS
HEER N 2% S WeERIMIZx 58 5 (intersection of the low-
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2203 1'%  (the upper margin of L, outlet nerve root, UM-
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margin of L outlet nerve root, LMNR-L,) Ay IEE
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Figure 1. Imaging measurements for endoscopic treatment of Lass far lateral lumbar disc herniation. la: The Lys lumbar three—dimension-
al model; 1b: The bony landmark ITPI on the 3D model; 1c: The bony landmark ITPI observed under endoscopy; 1d: The black solid
lines 1, 2, 3, 4, 5 were the cross section of ITPI, the cross section of the upper margin of L4 outlet nerve root, the cross section of the lower
margin of Ls outlet nerve root, the coronal section of the posterior margin of La outlet nerve root, and the coronal section of ITPI, respec-
tively. Short black arrow represented UMNR~ L4, middle black arrow represented LMNR~-L4, and long black arrow represented PMNR—
Ls; 1e: The solid white lines 1, 2, 3, 4 were the cross section of ITPL, the cross section of lower margin of L4 pedicle, the cross section of
L4 inferior endplate, and the cross section of Ls upper endplate, respectively. Short white arrow represented LMP-L4, middle white arrow
represented IEP-La, and long white arrow represented UEP-Ls; 1f: The solid white lines 1, 2, 3, 4, 5 were the sagittal plane of ITPL, the
sagittal plane of the most lateral margin of L4 lower endplate, the cross section plane of ITPI, the cross section plane of L4 lower endplate,
and the cross section plane of Ls upper endplate, respectively. Horizontal white arrow represented LMIEP—La, short vertical white arrow
represents SIEP—L4, and long vertical white arrow represented SUEP=Ls; 1g: The solid white line 1 was the cross section of ITPI and 2 is
the sagittal plane of the most lateral margin of L4 lower endplate. Short white arrow represented SUMNR~L4 and long white arrow repre-
sents SLMNR~L4; 1h: The solid white line 1 was the sagittal plane of ITPI, 2 was the sagittal plane of the medial wall of pedicle, and 3

was the sagittal plane of the lateral margin of the dura mater. Short white arrow represents MWP-La and long white arrow represents LDM.

1.3 Gtk Br. P<0.05 AZERAGIHE
K H SPSS 27.0 A AT 50 THEEE
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SEFEA KB BORFRIARIES R, RAHGESES
. &SR S54E . BMI 4T Pearson #HC 14y 2.1 AR SHE R BRA B O R
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Lot PR AR N BT L HERIBLZ b, £l FES Lz ML, S ERETR 2SS L

o (434, 11.8% ) /N F &M &5 kb (18/34, =X (P>0.05), W32,

52.9%), BT LasHERBRZ N, {05 e (30734, 2.3
88.2%) KT ML (12/34, 353%).
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SR Z BIA L, SRR 2 S

2.2 Bt e

=Y (P>0.05), W32,
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Table 1. Abbreviations of measurement index names and corresponding measurement diagrams

R R YL AR PR iR
ITPI FrAE SR b Ly Y AR The ITPI is located on the sagittal plane at the upper margin of Ls outlet
UMNR-L4 JLE 1d
% nerve root
ITPI FrfE SRR TH I Lot E 2040 The ITPI is located on the sagittal plane at the lower margin of La outlet
LMNR-L B 1d
T% nerve root
La HH TP ZR 5 2% Theposterior margin of Ls outlet nerve root PMNR-Ls DL 1d
ITPI T AESIRTAT | La 244 The ITPI is located on the sagittal plane at the L4 inferior endplate IEP-L4 LA 1e
ITPI gk I Ls 2k The ITPI is located on the sagittal plane at the Ls upper endplate UEP-Ls LI 1e
L. HES AR T 2% The lower margin of Ls pedicle LMP-L4 DLIE 1e
La T 20 MM 2 The most lateral margin of the Lq inferior endplate LMIEP-Ls DL 1f
La F 2 SN 2% BT 76 S 1R 1 The most lateral margin of the L4 inferior endplate is located on the sagittal
. i SUMNR-Ls LA 1g
La H FTHZEAR 2% plane at the upper margin of Ls outlet nerve root
Lo I 2 M de SMM 2% i 76 SR i 1 The most lateral margin of the L4 inferior endplate is located on the sagittal
, SLMNR-L4 K 1g
La H TR R 2% plane at the lower margin of La outlet nerve root
La I M Se M 25 i 78 SR 1 L The most lateral margin of the La inferior endplate is located on the sagittal SIEPLL, W 1
La MR plane at the L4 inferior endplate o
Lo I 2 M fe MM 2% i 46 R i | The most lateral margin of the L4 inferior endplate is located on the sagittal _
SUEP-Ls LI 1f
Ls 24 plane at the Ls upper endplate
L A5 AR P 0 BE The medial wall of L pedicle MWP-Ls JLIE 1h
T 54 Ml 25 The lateral border of the dura mater LDM ULl 1h

3R 2. 34 B Las AR SMU EAME B 2 3R H AE N SRIRTT AV S TR B RGMELER SR (mm, ¥ )

Table 2. Comparison of gender imaging results of endoscopic treatment for 34 patients with Lys far lateral lumbar disc herniation (mm, # +s)

Bzt ) Bk (n=16) ZtE (n=18) PAd B (n=34)
UMNR-L4 A 3.43+1.05 3.97+1.06 0.159 3.71%1.10
il 3.49+1.06 4.05+1.33 0.188 3.79+1.22

P1{H 0.871 0.832 0.792

LMNR-Ls ) 7.68+2.71 8.29+2.80 0.529 8.00+2.73
il 8.16+2.73 8.73+3.30 0.593 8.46+3.02

PAE 0.621 0.667 0.512

PMNR-L4 J¥ 1| 12.35£1.39 12.01+1.80 0.594 12.17+1.61
el 11.99+1.53 12.22+1.22 0.634 12.11+1.36

PAE 0.494 0.609 0.870

IEP-Ls A 12.16+2.89 12.25+2.42 0.923 12.21+2.61
fra Ll 12.12£2.67 12.02+2.91 0.913 12.07+2.59

PAE 0.964 0.798 0.823

UEP-1s 2 18.14+2.48 17.21+3.23 0.359 17.65+2.89
el 17.87+2.46 17.18+3.66 0.529 17.51+3.13

PAE 0.762 0.980 0.848
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Table 2. Comparison of gender imaging results of endoscopic treatment for 34 patients with Lys far lateral lumbar disc herniation (mm, # +s)

Bzt ) Bk (n=16) &k (n=18) P BI% (n=34)
LMP-L, A 2.95+1.03 3.46+1.06 0.166 3.22+1.06
fefi] 2.86+1.10 3.54+1.13 0.086 3.22+1.15

P{H 0.819 0.826 0.994

LMIEP-L; g4l 12.15+2.48 10.92+1.94 0.115 11.50+2.26
f] 11.99+2.68 10.47+1.93 0.064 11.19+2.41

PIE 0.868 0.490 0.585

SUMNR-L4 A 11.53+2.51 10.60+1.30 0.180 11.04+1.99
e 10.95+1.52 10.14+1.19 0.091 10.52+1.39

PE 0.441 0.276 0.222

SLMNR-L4 R 17.42+3.09 16.80+3.61 0.597 17.09+3.34
el 19.37+3.62 17.66+2.54 0.119 18.46+3.16

P{A 0.113 0.415 0.087

SIEP-Ls A 17.19+2.56 16.19+1.93 0.230 16.66+2.27
fen) 15.84+1.99 15.36£2.65 0.558 15.67+2.36

PIE 0.104 0.287 0.082

SUEP-Ls A 21.16+2.87 20.47+3.72 0.553 20.80+3.31
el 21.2323.14 20.50+4.24 0.577 20.85+3.73

P 0.950 0.983 0.957

MWP-Ls ) 4.20+1.41 4.46+1.54 0.608 4.34+1.47
fefi] 4.37+1.46 4.96+1.69 0.283 4.68+1.59

P{A 0.741 0.359 0.356

LDM ) 7.07+1.74 7.59+1.49 0.356 7.34+1.61
{] 7.16+1.31 7.61£1.56 0371 7.40+1.44

PIE 0.869 0.964 0.883

24 FWEFEPR SRS . BMI A

UMNR- L. LMNR- L., PMNR- L., IEP- L.
UEP-Ls. LMP-L,. LMIEP-L,, SUMNR-L,, SLMNR-
L., SIEP-L,, SUEP-L;., MWP-L., LDM #§ 455 4F
1% BMI Y0 EHOCHE (P>0.05), W3 3.

3 3t i

TR AR R A BT A &, DHEAS R )
17, ZEad Al —7 BodE 5 ARy OMERIFL, WS
FIRTAMIGEFT ", 2458 H A HE B) 45057 T4 1] FL P B
FLAMT, 2T ELR PO B DT AR sl AR pp
W, B R T E A T AR U 7, FLLDH
7 T A (R] 3558 U E 1Y 6.5%~12% , $50 ' ILF Lus
B R TGS M A A A RRER I LA TR
EEITXT TR AT, g b A B LLiE
AMERIFLIX, PP KBS Rz 8, IRt
ZIEHEL I, SEEMEAR . HAl, EeAZ

Pl A N B AR B FIRYT Lus FLLDH 2 {Hik=
SLAGIR 2 T A HERR E 7 Lot AR AR DL L Las HE
] R A SCRR B L . ARG 2 AR M )27 5 OSE iR
EsG, LUBE FHSr i E ARG, 8 S AREMERE
B Lot AR Lys HEMRIER, SCIEXT Lo 3 Fp2eaR
B2 AU, R AR . B AE A A 2
W, REFEHER E T

AT ARE RS IMUA R, TR 1E 5%
FFZ) 5 em, OSE WH: F Al SR E] i L, BEZS AR . Ik
RAMUNZE LA Ls b5 58 = F Ik sy “Pass”, %
“Bams” BN TR LITPL, VWKl leo AWRBFIESS
W, B, MmN E bR 2E R T
=X, UMNR-L, 5 LMP-L, Z A 2R LG H = X,
FE ITPLTAE SR | LHES AR FZRIh Lo s
MR %k, Lol CORZAR SE0 LAES AR T 20647, 1TPI
BT Loh el gz b, Bk, DLITPL AR
HWER Lo CORREARET, JCFF th ITPL ) LA, 4
M (32+1.1) mm, (12.2+2.6) mm A #8 &% LoHE
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SRTZ (B Lo O F2) . LN &K
CHD Lys MERIBR 2%), fE M B rh @ B BR 43 Ls [5G
TIGEIIER W K AMNFR B R L il R AR
Ko LosMETRIBR . b4h, i ITPL %M (12.2+1.6) mm
Z L PMEREZ%, R LsHERIBREIRTE, K&
TE IR I 25 B AR A S sl B B i T i 7 AR R A TR E LA
G ZAR
R 3. EMEERES BE—RARMBEEIR

Table 3. Correlation analysis between each measurement index
and general data of patients

LD i P1E

UMNR-L4

AR 0.147 0.408

BMI -0.088 0.621
LMNR-L4

AR 0.215 0.222

BMI -0.054 0.761
PMNR-Ly

AN -0.074 0.677

BMI -0.094 0.596
IEP-L4

AR 0.038 0.833

BMI -0.160 0.367
UEP-Ls

AEi 0.104 0.557

BMI -0.326 0.060
LMP-L,

AR 0.128 0.476

BMI -0.106 0.559
LMIEP-L,

AR -0.043 0.811

BMI -0.054 0.762
SUMNR-L4

AEIS 0.149 0.400

BMI 0.047 0.790
SLMNR-Ls

AR 0.137 0.439

BMI -0.057 0.749
SIEP-L4

AR 0.071 0.691

BMI -0.223 0.204
SUEP-Ls

AR 0.316 0.068

BMI -0.221 0.210
MWP-Ly

AR 0.310 0.074

BMI 0.080 0.652
LDM

AEi 0.220 0.212

BMI 0.111 0.534

X LSBT 1) M 5 B A 58
WER R 8 B, i ITPL A4k (11.5£2.3) mm &
Lo N2 M S, I B R Ay ) SR A (1) f 3z
B, TCimAh it ZEERR SRS Sl BT, ARG SCHR
il , PIFE Kambin = ff DX 38PN VAT 252 4 145 T
S5, O O IERE T ARG OB 1Y B 4
fif A IE P, AR, Lot OISR N &8
T LusHERIBRZ L, 00 5t/ TG b, SR s
HAOHER] S 2800 T L 2R R g2, B
T Kambin =N, [ EHEST Lo E 2R 7™ 2R
AR, WA SCEkEE Y, FLLDH 2 H Aok 1] 48 22 g Sk i)
Fr s Ol = ik, RE7E B R o i %8
HEM A FR et Lot A2, BREE
I Ls FOCTT SEMRERIE R N . & L W 7 1] 44
e o

NEMERE R L2 — A E Ml , R ARSI
THES ML, HREAET T AUHER LA SHERL L, R RE RO
BRESSHUIESTE V2 £ T2 S5k P RES)
e N a s m M pRes . Bk, R ITPIL [
(4.3£1.5) mm 7] & LAHES AR AMIEE (RIAER LA H
b)), iz AR BE R B 5 R A (R FL DX, ) S 1 4
A PR, AN, HITPL AN (7.3£1.6) mm A
BEIMNZ: , $ER AR M NIR A R, it
P A 45307 R B 74 IS

S 3k
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