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The preoperative imaging assessment in the endoscopic transforaminal approach for lumbar disc
herniation/JIA Yunbing, YANG Jin, KONG Qingquan, et al/Chinese Journal of Spine and Spinal
Cord, 2013, 23(9): 783-788

[Abstract] Objectives: To discuss the role of preoperative imaging assessment in surgery potocol for trans-
foraminal lumbar disc herniation. Methods: The imaging data of 191 patients with lumbar disc herniation and
treated with endoscopic transforaminal approach was analyzed in our hospital from July 2008 to December
2012. Preoperative radiographic evaluation included the diseased disc segments, the protusion position, the
height of iliac crest, the included angle between the line connecting the highest point of the iliac crest to the
S1 pedicle medial edge and the horizontal line of the upper edge of S1 vertebra(at), the line connecting un-
der Smm of the L5 pedicle (the distance from lower edge of the L5 pedicle to the puncture needle) and the
highest point of the iliac crest(d), posterior height of intervertebral space(H1), the vertical height of the inter-
vertebral foramen (H2). The intersecting position of d and upper edge of S1 vertebral was divided into three
regions: Region 1, the midpoint of L5/SI intervertebral space and contralateral area; Region 2, the midpoint

of L5/S1 intervertebral space(excluding this point) to the S1 pedicle medial edge; Region 3, outside of the S
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pedicle medial edge. The prominent disc segments, the prominent position and H1 and H2 was meassured in

all cases. The height of iliac crest, «, d and the intersecting position of d and upper edge of S1 vertebra

should be measured additionally in the 85 cases of L5/S1 disc herniation. HIl<4mm and H2<15mm could

be identified as the foraminal stenosis. The number of the 18G puncture needle reaching the targeted surgical

area intraoperatively was recorded. Results: The L5/S1 disc herniation was noted in 85 cases(44.50%) and

LA/5 or upper in 106 cases(55.50%); the prominent position in the central area, lateral recess area, interverte-

bral foramen area and outside area of the intervertebral foramen(extreme lateral area) was in 17 cases(8.90%),
146 cases(76.44%), 24 cases(12.57%) and 4 cases(2.09%) respectively; the foraminal stenosis was noted in 9
cases(4.71%). Among 85 cases with L5/S1 disc herniation, the height of iliac crest against the middle 1/3 or

upper of 14 vertebral body was noted in 3 cases (3.53%),

againsting the lower 1/3 or lower of 14 vertebral

body was noted in 82 cases(96.47%); a<30° was noted in 69 cases(81.18%), 30°<a<<40° was in 16 cases
(18.82%); d on the region 1, 2 and 3 was in 68 cases(80.00%), 14 cases(16.47%) and 3 cases(3.53%) re-

spectively. As the height of iliac crest against the L5 vertebral body or lower, the average number of punc-

ture was 16 times (12-41 times). When againsting the lower 1/3 of 14 vertebral body to the intervertebral

space of LA/5, the average number of puncture was 29 times(16-46 times). When againsting the middle 1/3

or upper of L4 vertebral body, the average number of puncture was 39 times(36—44 times). Conclusions: The

height of iliac crest, o, d and the intersecting position of d and upper edge of S1 vertebra mainly affect the

operating segments in L5/SI1. For the operating segments in the 14/5 and above, the 18G puncture needle

can be punctured horizontally irresponsible to the above radiographic factors.

The herniated disc segments

and position, H1 and H2 affect all the operating segments.

[Key words] Lumbar disc herniation; Preoperative imaging assessment; Transforaminal approach
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Figure 1 The measurements from the anteroposterior X-ray: o, the angle between the line connecting the highest point
of the iliac crest to the S1 pedicle medial edge and the horizontal line of the upper edge of S1 vertebral; d, the line
connecting under Smm of the L5 pedicle(the distance of lower edge of the L5 pedicle from the puncture needle) and the
highest point of the iliac crest. The intersecting position of d and upper edge of S1 vertebral can be divided into three
regions: Region 1, the midpoint of L5/S1 intervertebral space and contralateral area; Region 2, the midpoint of L5/S1 in-
tervertebral space(excluding this point) to the SI pedicle medial edge; Region 3, outside of the SI pedicle medial edge
Figure 2 Lateral X-ray showed the plane of the highest point of the two iliac crests against the level of vertebral(the
highest point of the two iliac crests were at the same level)  Figure 3 Lateral X-ray showed the plane of the highest
point of the two iliac crests against the level of vertebral (the highest point of the two iliac crests were not at the same

level)  Figure 4 The measurements from the lateral X-ray: posterior height of intervertebral space (H1); the vertical

height of the intervertebral foramen(H2)



786 ot [E R 2L R 2013 4EES 23 455 9 1)

Chinese Journal of Spine and Spinal Cord,2013,Vo0l.23 ,No.9

85151 1L.5/S1 HE ] 48k 5 1 £8 35 114 B Uil 4 o UL
3 2., HEUE v VN B HE R K S RTIE G LR =
PGB . (1) X LS MER K LR 52 4 (61.18% ),
Hih <300 49 f],30°<a<<40° 3 #l; i T 1 X
49 5] 2 X 3 i), Horr 5 H A7 67 T e e X 12 ]
P F s X 36 B, v FHERFLIX 4 6], 7EFR

F1 91HEEEEIERHTERRHAE
Tabel 1 Neucleus pulposus protusion and its level

in the 191 cases

2B
% i for B The protusion level &3t
Prominent position Total
L5/S1 14/5 13/4 12/3 112

o 2 5 0 0 0 17
Central area

BRI e 96 s 3 1 146

Lateral recess area

Hf: 1] £L X

Intervertebral 9 14 1 0 0 24

foramen area

HE ] L A M X
(BAMIX )
Outside area of
the intervertebral
foramen(extreme
lateral area)

w
—
o
o
o
~

1 R SRR B O 16 I (12~41 K) ., (2)F
P14 MEAR R 173 & L4/5 HE B BE & 30 B
(35.29%) ., H a<30° 20 i ,30°<a <40° 10
B F 1 IX 19 6 2 X 11 6], 2 gl R ECE 4
29 K (16~46 1K), ZE A7 &AL T MFR e X & 25
@i, A FHERIFLIXE 5 B, 3 5] 8 5 P2 ol T
(PR BR 0 2 B oo d HE D] A% 28 A B 45 R 1 25
BREM, 2o YR oE A I A R B 38 BAR 1 HE ) TAE X
B T 7E AR U 28 Wiltse A B 18 B B R /N
HFARIGIT . (3)HEUE = B F-xF L4 MEfA b 1 1/3
3 W1(3.53%) . ¥ 30°<a<<40°,fiF 3 X, ZH
UBCE-H0 39 K (36~44 K ) , % Hi A B 3007 T HE
(] FLAMI X (B ZMIEX ) o

191 B #H M HI H2 /A i WL 3, Hip
o H1 >4mm H2>15mm # 5§ 67.02% (128/191) ;
Hl>4mm H2<15mm # /i 16.23%(31/191);H1 <
4mm H2>15mm # 5 12.04%(23/191) ;H1 <4mm
H2<15mm &5 4.71%(9/191 ), X} FH 8] £L 8P
Pz By 1), T R FH o FH B Al 5 B3 8 - B o, A 7 A
ALY KBIEA

aif
"Fotal 85 96 6 3 1 191
2 85 Bl L5/S1 8 £ 38 H i B35 B B I 45 =
Tabel 2 The features of iliac crest on the L5/S1 disc herniation in 85 cases
e AT A KB
ﬁﬁ%mﬁlﬂ:vﬁ qu;ﬁ:ﬂ(q:, @ The surgical areas of d located &5
The height of iliac crest against S
. . . Total
the level of vertebral body <30° 31°~4(° >40° 11X 2IX 3X
LA HidA 1 1/3
Upper 1/3 of L4 vertebral body 0 1 0 0 0 1 1
L4 HEfR R 1/3
Middle 1/3 of 14 vertebral body 0 2 0 0 0 2 2
LA HEfATR 1/3
Lower 1/3 of 14 vertebral body 3 2 0 0 5 0 3
L4/5 HE ] B
Intervertebral space of 14/5 17 8 0 19 6 0 25
L5 HEf& B 1/3
Upper 1/3 of LS5 vertebral body 39 3 0 39 3 0 42
L5 HEfk b 1/3
Middle 173 of L5 vertebral body 5 0 0 5 0 0 5
L5 MR 1/3
Lower 1/3 of L5 vertebral body 1 0 0 ! 0 0 I
L5/S1 Afi il 2
Intervertebral space of L5/S1 4 0 0 4 0 0 4
A
ait 69 16 0 68 14 3 85

Total

TE co, B U7 B o AR STAE 5 MR PN DN 2% BT 3 Bk 5 ST MEMR B 20K P20 A 2 A 5 d LS HES MR 2% Smm (R L5 A5 AR 2R 20 £

B ) 5 s e e L [ Y 2R

Note: o, The angle between the line connecting the highest point of the iliac crest to the S1 pedicle medial edge and the horizontal

line of the upper edge of S1 vertebral. d, The line connecting under Smm of the L5 pedicle (the distance of lower edge of the L5

pedicle from the puncture needle) and the highest point of the iliac crest
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