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Anatan ical study of correlation between lumbar disc heights and intervertebral foramen and nerve
roots HAO Yi~, ZHENG Hai-chao, REN Guo-liang, RU Xuan-liang, ZHAO Zheng-xu " Deparment of O rtho-
paedics Zhejiang Hospital, Hangzhou 310013, Zhejiang, China

ABSTRACT Objective: To observe the momphological changes and the result of disc height vertical loss
in lunbar ine and provide the anatomy basis for clinical diagnosis and treament of stenosisof intervertebral fo-
ramina and compression of nerve otsM ethods Six adult cadaveric lumbar ine of L, © S were measured ©
dynamicly evaluate the anatomic relations of the vertical and sagittal dmensions of the intervertebral foranens ©
the adjacent neural structures Therewere 6 cadaverswith nomal disc ace height in the control group ( group
A). As test groups (group B, C,D, E) , the same cadaverswere used after disc ramoval, 4, 3,2 and 1 mm silicone
rubber discswere inserted and presaured in axial repectively Reaults For group A, the nerve rootswere located
in the upper part of the foranina, and pass across the foranina obliquely The dianeter of the ventral root gradual-
ly increased fran L, (1.1£0.3) mm oL (2.0+0.9) mm The dianeter of the dorsal root gradually increased
fran L, (2.0£1.1) mm L, (3.8 £0.4) mm. Themajor dorsal oot ganglion gradually increased fram L, (3.9
+0.8) mm o Ls (7.1+0.9) mm On the sagittal apect of the foramina, the ventral rootwere located in 5: 00
or 7: 00 of the dorsal root ganglion For group B, the vertical dimensions of all the foraminawere reducted, but
the nerve root were not oppressed For group C, the foraninaof Ly 4,L, s andLs S becane narrower vertically,
the nerve root and nerve oot ganglion were oppressed betveen the protrudent disc and the inferior border of the
foranen For group D, sagittal oppression occurred in the nerve root of L, and L. Campared with group A in
group E, the frontal angle of the nerve oot of L, fram (33. 6° £6.5°) aggrandized to (39.7° £7.1°) ,L, fram
(29.3° £7.5°) aggrandized © (40.1° +5.2°) andLg fran (20. 1° +5. 3°) aggrandized o (46.2° +7. 3°).
Conclusion:Disc height < 3 mm may be used as reference standard for the diagnosis of the foraminal stenosis
in lover lumbar pine Key surgical treament of the foraminal stenosis includes decompressing the foranen, re-
covering the height of the disc, and inal fusion using pedicle screv instrumentation Such surgical treatmet is
recanmended for failed nonsurgery cases
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Fig 1 Diagranmatic illustration of cadaveric measurementsof the lumbar
intervertebral foranen A . superior foraminal width (SAW) ; B. minimum
foraninal width (MPW ) ; C. pedicle length (PL); D. foraninal height
(FH) ; E. distance from superior border of the foranen (BF) to superior
border of the nerve oot (BNR) ; F. distance fran front border of the fora-
men (FBF) o front border the nerve oot (BNR) ; G. distance fram later-
al border of the nerve ot (LBNR) to lateral border of the foramen
(LBF) ; H. distance fran lower border of the nerve mot (LNR) to lower
border of the foramen (LF) ; I distance beween the nerve oot (NR) and
lateral border of the disc (LBD)
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Fig 2 Schematic illustration of the lunbar nerve root (NR) and the dor-
sl oot ganglion (DRG) A.nerve root sleeve angulation (NRA);
B. diameter of the nerve root (DNR); C. dianeter of the ventral oot
(DVR) ; D. dianeter of the dorsal oot (DDR) ; E. dianeter of the DRG
(DRG midpointwidth, DRGV) ; F.DRGLength (DRQA.) ; G.DRG height
(DRGH)
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1 (n=12, X +s mm)

Tab 1 Rewltsof measurenent of lumbar nerve root and 3
dorsal root ganglion (n =12, x + s mm)
<3mm
Paraneras 1 L, Ls L, Ls L L.
DNR  2.5+0.9 3.3%#0.5 4.0%#0.5 4.320.8 5.1%0.5
DVR 1.1+#0.3 1.3#0.3 1.5+0.3 1.9%#0.5 2.0%0.9
DDR 20#1.1 2.8+0.5 3.3+0.6 3.7+0.5 3.8+0.4 Lis  LsS ;
DRGN 3.9+0.8 4.8#0.7 58+0.6 6.320.6 7.1%0.9 , L, L
DRA 4.5+0.9 6.3*1.2 6.9%#0.9 8.120.4 89%0.7
DRGH 4.5+0.7 5.3#0.9 6.3+#0.7 8.1+0.9 8.8%0.9
(diameter of the nerve root, DNR) ; (diame- '
ter of the ventral root, DVR); (dianeter of the dorsal root, £3mm
DDR); (dorsal root ganglion midpoint width, )
DRGN); (DRG langth, DRQ.) ; ,
(DRG height, DRGH) ;
.3 L, L, Ls , ,
. ©s ( 2 2
2) D :L,Ls ,
E L L Lais
2 A o (n=12, x5 mm)
Tah 2 Canparision of themeasurenent between control group A and test group C (n =12, X +£5 mm)
Ly-L, L,-Lsg Ly-Ly
t t t
Paramters Group A Group C Group A Group C Growp A Group C
SW 9.0£1.2 80%1.6 2.678" 10.1%¥1.9 9.0#1.1 2.174" 12.3+2.3 10.0#1.3 2.328"
MW 7.1+1.2  4.3%1.2 9.053" " 8.2+1.6 3.3%1.1 12.166" " 11.1+1.3  4.2+1.5 23.754" "
A 4.2+1.8 4.3%1.5 1.119* 5.1%1.2 51%1.8 1.527* 6.3x1.1 6.4+1.3 1. 208"
FH 20.3+2.1 14.9%1.8 14.364" " 19.1#1.3 13.7%1.9 14.106" * 22.942.3  17.1%1.2 4.323"
BF- BNR 2.2+¥1.1  1.9%0.5 2.776"° 1.9%0.7 1.8%0.7 2.832"° 1.7+0.6 1.1%0.7 2.651"
FBF- FBBNR 1.8+0.5 1.1%0.5 2.137° 1.9%0.6 1.2%0.5 1.974° 2.120.9 9.5%0.5 2.833"
LBNR-LBF 2.5+1.3 1.8%0.5 2.843° 2.3x1.2 1.7%0.6 2.315" 3.5%1.1 2.3%1.3 2.109°
LNR - LF 9.3+1.5 11.4%1.7 3.971"  9.7+1.7 11.1#1.2 3.634" 9.5+1.9 13.8%1.9 13.212"°
NR - LBD 2.5#0.5 1.1%0.6 2.187° 1.9%0.6 1.2%0.6 2.063° 1.1+0.5 0.5%0.5 2.414°
NRA (°) 45.1+5.3 45.2+3.2 1.539" 37.3%#4.1 36.5%5.0 1.982° 33.6+6.5 39.7+7.1 26.132"° "
L, -Ls Ls - §

Paramters Group A Group C t Group A Group C t
SAW 11.1+1.3 7.5%1.2 5.653" " 11.5+1.3 8.1+1.9 8.613" "
MW 9.1+1.3 4.1+1.9 10.875" " 10.2+1.1 3.1+1.2 48.000 * °
A 6.5+1.5 6.6+1.3 1. 312% 7.2+1.4 7.3+1.2 1. 453"
FH 22.6+2.8 16.5+1.9 9.633" " 20.1+1.5 15.7 £1. 4 8.112" "
BF- BNR 1.4%0.4 0 2.297° 1.9+0.6 0 2.361°
FBF - FBNR 2.0£1.1 0 2.914" 1.9+0.5 0 2.791°
LBNR - LBF 4.3%1.2 2.5+1.5 2.422" 4.1+1.5 1.5+0.7 4.137°
LNR - LF 10.3+1.7 14.1+1.2 11.104" " 10.8+1.9 11.8+1.7 2.733"
NR - LBD 1.0+0.6 0 2.192° 1.1+0.4 0 2.174"
NRA (°) 29.3+7.5 40.1+4.2 51.130" " 20.145.3 46.2+7.3 73.293" "

(foraminal height, FH) ;

(front border of

(lateral border of the foranen, LBF) ;

(nerve oot,NR) ;

('superior foraminal width, SFW) ;
('superior border of the foranen, BF) ;
(front border of the nerve root, BNR) ;
(lower border of the nerve root, LNR) ;
(lateral border of the disc,LBD) ;

the foramen, FBF) ;

(minimum foraminal width, M FW ) ;
(superior border of the lunbamerve root, BNR) ;

(pedicle length, L) ;

(lateral border of the nerve root, LBNR) ;
(lower border of the foramen,LG) ;

(nerve oot sleeve angulation, NRA) ; P >0.05, * P <0.05, * " P <0. 005
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A case report of acute anbolisn of popliteal artery

ZHANG Zhong-hua, L | Shi-jie
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