
FROM T H E  UIdGNOBTIC DEPARYMENY' OF ROEN'I'C;BNOLO(iY. 
IiAROLINSK-4 SJUh-HUSET. BTOCIiHOI.NI.  

CHIEF:  PROFESHOR A .  AI iERLUND __ _ _ _ ~ _ _  

In earl?- stagra tlie clegeiiertitiou of ii luiiibw disk is oftell 
followed by a radial rupture of the anillillis fibrosns, tliat is i i  

channel through which the central inasses of the disk lieriiia tt. 
ancl cause a protrusion of the corresponding part of the disl; 
surface (Figs. 1-3:). I n  tlir lower lumbar region the usual dire(-- 
tion of a radial iwpture is postero-lateral or posterior. The neigh- 
bouring roots and nerves are c.ompressed to a yerp p e a t  extent. 
These facts were established bg anatomical studies 011 disks. 
injected with red lead tlirougli anterior punctu~es ( L i ~ 7 b 7 0 ~  
1941 and 1944). The red lead filled the central cavities of t l i t .  
nucleiis pulposns (Lissciikc~j and passed through the 1+a dial 
ruptures to the surface of the disks, spreading conceiitricall) 
under the outmost layer of the aanulus OF ontsitle tlw niiiiiiliir 
along nerves and other structures. 

Since the red lead leaked through the disk ruptures i l l  tlir 
anatomic specimens another contrast niedimii iiijectecl iii living 
human should also demonstrate the pre,sence of radial ivptiires 
and disk protrusions. The original iiiteution w;iS to coiitinne tlir 
anatomical studies on clinical material. but reports of clisk 
lesions caused b~ lumbar punctures (Pea-sc, and othew:) made 
me hesitate. In 1941 L i . t i d p m  clenioiistrated n case of iioriiinl 
disk injected ait l i  parabrodil, hut on account of the above men- 
tionwl lesions. I n-arnecl agaiust tlie inetltod. Late12 H,it-sclt. foiintl 
that disk piiiictiires diiriiig opemtioii caused iio iiiimecliatr 
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prolapses through the puncture canal aiicl no coiisecutire troub- 
les. On the bases of theses observations, I i>eaunied illy original 
intention of performiiig diagnostic disk puiictnres. 

1SI)ICATIOSH 

do far the indications for cz diagnostic disk puncture is long  
stailding sciatica, which was not improved by conservative treat- 

Fig. 1. 
Lateral roentgenograui of a n  anatomic specimen after injection of red 
lead into disk cavities. The upper disk is normal. The lower disk has a 
posterior rupture with leakage to epidural spaces. The ragged contours 
of the ruputre correspond to the edges of the torn fibres of the annulus. 
s f  the ru1)ture corresponil to the edges of the torn fibres of the annulus. 

Fig. 2. 
Photograph of a disk with a posterior radial rupture. 

iiieiit aiicl which liacl been mgelographecl bj- abrodil without 
clefiiiite localization of the clislc protrusion. 

The radial ruptures of the disks cause nerve conipressions 
in the region of the intervertebral foramina, where the horuonym- 
ous nerve crosses the disk. These lateral compressions are very 
common in aiiatoniical material (Lindblonz) and also seem to 
be a usual cause of sciatica iu clinical material (personal con+ 
iiiuiiicatioii by Hirwh) .  I n  cases of short root sheathes also 
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disk protiwsions into the spinal canal imj- escape detectioii 
through iiiyelogi*aphy ; tlie disk prolapse is too lateral in relatioii 
to the esteiisioii of the clural sac even if the iiiecliuiii is abrodil. 
which fills tlie root sheathes very completely. 

Figs. 3-5. 
A.1). and lateral roentgenograms of three cases of ruptured L 5 disks 
injected with perabrodil. Figs. 3 a-b illustrate the position of the needle. 
and anterior aEd posterior ruptures with a medium desosit ( 1. ) of 
contrast under the posterior longitudinal ligament. Figs. 4 a-b show a 
posterior rupture similar to that i n  Figs. 1-2. Figs. 5a-b  demonstrate 3 

dorso-lateral rupture toward the right intervertebral foramen. ( f ). 
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Figs. 6 a-d. 
-L case of Iuiubago-sciatica. Jiyelograrn with abrodil and roentgenograms 
;ifter L 5  disk puncture and injection of perabrodil. The myelogram does 
not demonstrate the compression of the left S. 1. The disk puncture 
shows a posterior niptiire toward 8 1 with communication to the peri- 

neural space of the S l ( ? ). Healed by lateral incision and 
curettage of the disk. 
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f ' f $  7 .  
Injected L 5 di$B n itli comiunnicntion n it11 periiieur:rl spuce 

of left S 1. ( ). 

Fig. 8. 
Injected L 4 disk it11 coniiuunication with the perineuritl q):icu of left 

I. 5 ( ? ). Piincture citn:il atP. 

Fig. 9.  
lnjected L 3 disk. Eliidiiral deposit of inottleil :ilq)eitr:tnce ( f ). 

P i g .  10. 
Injected L 5 disk. Adviinced degeneration \\ ith cavity in the u hole disk. 

Figs.  11 a-b. 
Injected L 5 disk in late stage of degeneration \\ it11 doruo-lateral leakage 

toward the left intervertebral foramen ( f ). 
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T E C 1-1 X I  QC E 

In outlines, the procedure of the cliagiiostic disk puiicture 
is the following : Uncler control of screening and roeiitgenography 
a tiny needle is inserted into the nucleus of the disk. A little 
amount of a wetersoluble contiaast iiieclium is injected and the 
spreading of the niedinin is studied on roentgenograms. 

The patient is placed in a prone position with pads under 
his stomach. A ceiitiiiieter indicator scale is fixed to the back 
along the row of the spiual processes. I n  a lateral view the 
vertical depth from the skin to the disk iiucleus is measured. 
By the aid of an a.p. view the insertion point on the skin is 
determined. The piinctiire is  perfornierl by a double needle, the 
inner oiie with a diameter of 0.5 min. The outer needle is inserted 
to the posterior loiigitucliiial ligament. The inner needle is foixcecl 
through the ligament into the disk to i ts  centre. The puncture 
is controlecl by screening in antero-posterior direction ; the 
insertion of the needle is vertical in the direction of the rays. 
As the needle passes the posterior longitndinal ligament a slight 
resistance is felt, and the patient notes a back pain as a moderate 
lumbago. 

The opaque niediiiiii is a niixtiire of 2 cc of 35 percent pera- 
brodil 01' diodrast and 0.5 cc of 2 percent novocain. An amoimt 
of 0.5-2 cc is used. The injection is followed by low- back pain. 
and in cases of ruptured disk a sciatic pain may occur. If the 
punctured disk is the cause of the symptoms of lumbago and 
sciatica, the pains caused by the injection will remind the 
patient of his usual complains. Thus he iiiay note that  the in- 
jection lumbago is  at the same level or at a higher 01' loaer  
one. If his usual sciatic paiiis become worse by the injection 
this means that  the puiicturecl disk is the ruptuised one respons- 
ible fo r  the root 01' nwve cornprev' , h1011. 

Matwial and roeiatyenopxphical appearance of iajected diska. 
Until now 13 patients were exaiiiiiied by disk punctures. The 

iiiimber of injected disks was 15: the fourth disk in 5 cases, the 
fifth in 10 cases. 
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Only in one case was the punctured disk normal or almost 
normal. Radial ruptures towards the spinal canal were present 
in 8 disks. Postero-lateral ruptures towards the intervertebral 
foramina occurred in 3 disks. The remaining 3 disks showed a 
spreading of the contrast medium in the whole disk as a sign 
of general degeneration without remiants of the original rupture 
and without spreading of the contrast outside the disk. 

Radial ruptures are illustrated in Figs. 3-6. Most easily 
interpretated is the rupture in Figs. 4 a and b. From the punct- 
ure canal (p) the opaque solution has filled au oval cavity 
somewhat to the right near the disk centre. From this cavity the 
soIution runs backwards to an irregular cavity a t  the posterior 
side of the disk, that is into the disk prolapse. I n  Figs. 5 a and 
b the rupture runs to the left into the intervertebral forameii, 
where the disk prolapse \\-as found. Figs. 3 a and b illustrate a 
posterior rupture in the midliiie with the contrast spreading 011 
the dorsal surface of the sacral corpus under the posterior 
longitudinal ligament ; in this case ruptures are seen also in 
anterior direction. 

It is known, from the anatoinical studies iiientioiied above, 
that the cavities in a ruptured disk mag communicate with the 
epidural and perineural spaces and that a high pressure by in- 
jection may establish an artificial comniunication with the 
adjacent veins epidurally and in the vertebral bodies. The 
epidural and perineural spreading of the opaque solution is 
demonstrated in the cases illustrated in Figs. G a-d, 7 and 8. 
I n  Fig. 8 the solution surrounds the lateral side of tlie fifth 
nerve, coming from the injected fourth disk and escaping through 
a dorso-lateral rupture towards the intervertebral foramen. The 
other cases had ruptures of the fifth disk into the spinal canal. 
and the solution surrounds the first sacral nerve epidurally. 
The epidural deposite of solution may be iiiottled as demons- 
trated in Fig. 9. 

I n  cases of general degeneration of the disk the opaque soln- 
tiou spreads in the whole disk as illustrated in Figs. 10, and 
11 a and b. In  the latter case the solution also ran outside the 
disk in a dorso-lateral direction ; the operation revealed a lateral 

Acta orthopaedica, Vol. XVII, 3-4. 16 
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clisk prolapse in the inten-ei*tebral foramen iincler the fifth 
nerve, niid the patient was free froiii sj-niptoms iiiiiiiediatelj- 
n f t er operation. 

The ralue of clicc.postic disk p m t d  urc. 
Cntil now 11-e dispose of too little material to .warrant general 

conclusions on the value of the diagnostic disk pu1ictui.e. How- 
ever, :IS relatecl above the spiptonw of pains give a definite hint 
as to whether the punctured disk is the right one or not. In  a few 
cases of advanced degeneration with wide-spread ruptures in 
rlifferent clirections the interpretation of the roentgenograms 
iiia~- be difficult, but on the whole, of all methods the cliagnostic 
CZip.1~ puncture gave tlie most exact diagnosis ancl the agreement 
ivith tlie operation finclings was complete. 

The diagnostic disk punctures n-ere not followed by any late 
complaints of the patient OY other coniplications. In the first 
cases the outer needle was inserted only to the ligamentuiii 
f'lavum and the inner neeclle m-as to flesible to retain direction ; 
thus i t  was difficult to reach the disk centre; I n  tn-o cases no 
injection could be made for the same reason. At tlie insertion 
of the neeclle through the clural sac two' patients espepienced 
shooting pains from root piincture ; but lifter a slight change 
of clii*ectioii the needle bypast the roots without causing pains. 

\ 

SUX\I;\IdRT 
Diagnostic disk puncture with injection of opaque niediuni 

demonstrates disk ruptures and protusions and tells if the pa- 
tients spiptoms originate forni the punctured disk. The method 
Geenip. to be of great practical ralue. 

liBSIXe 
La ponetion diagnostiqne du clique interveiWwa1 suirie 

thine injection de substance opaque, met eu Cvidence les rup- 
tures et protrusions du clique. Elle yivkise, egalement, si le 
clique en question est bien celui qui cause les spiptomes du 
patient. La iii6thocle senible &re d?iin vif intbret pratique. 



INTERTERTEBRSL DISKS IN SCIATICA 239 

16’ 




