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ABBREVIATIONS

AIVV

= anterior internal vertebral veins
= anterior intravertebral veins
= anterior epidural veins

PIVV

= posterior internal vertebral vein(s)
= posterior intravertebral vein(s)
= posterior epidural vein(s)

ALV

= ascending lumbar vein

IIV

= internal iliac vein

OTH

= lateral sacral vein or internal iliac vein (single-catheter method)

DIFF

= different catheter position combinations (double-catheter method)

EVI

= epidural venogram via the single-catheter method

EV2

= epidural venogram via the double-catheter method

MG

= lumbar myelogram
= caudogram

N.D.

= non-diagnostic

CSF

= cerebro-spinal fluid
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TRANSFEMORAL EPIDURAL DOUBLE-CATHETER VENOGRAPHY
IN THE DIAGNOSIS OF
LUMBAR DISC HERNIATION

Chapter 1.

INTRODUCTION

Until now the radiological diagnosis of lumbar
disc herniation is mainly achieved by two diagnostic methods e.g. lumbar myelography and discography. Many investigators rate electromyography and nerve root infiltration also highly as
additional procedures to confirm the diagnosis.
Myelography has proven its indisputable value
in the diagnosis of lumbar disc herniation, and has
been regarded as the method of first choice until
now. Newer contrastmedia have improved the reliability of this method in the last few years and now
it is sufficiently diagnostic in the majority of the
cases. However, there remains a group of patients
with typical clinical features of disc herniation and
a negative or dubious myelogram.
Discography — until now — did not gain a great
popularity among the methods of diagnosing lumbar disc herniation, though the role of this method
may increase during the coming years (Abdullah et
al. 1974).
Electromyography and nerve root infiltration do
not always provide sufficient additional information to be entirely sure about the diagnosis.
Epidural venography — especially when it is performed by simultaneous contrastinjection via two
catheters — has been described by various authors
as a very accurate, relatively simple method of demonstrating disc herniations in the lumbar region.
This method is not only recommendable in cases
that are clinically suspect and have a negative or
dubious myelogram. Because of its high accuracy
the procedure may be considered as an alternative
— or even as a substitute — to myelography.
Epidural venography was initially performed by

injection of dye into the vertebral spinous process,
the so-called intraosseous epidural venography.
This technique was proposed by Fischgold in 1952
and later elaborated independently by Schobinger
and Djindjian (1960-66). In 1970 Vogelsang wrote
an extensive and thorough monograph about the
value of this method in diagnosing diseases of the
vertebral column and the spinal canal. Intraosseous epidural venography however has not achieved
widespread use because of inconstant opacification
of the epidural veins.
Transfemoral epidural venography by means of
selective catheterization has improved visualization of the epidural venous plexus considerably.
This technical advancement permits excellent results in the diagnosis of lumbar disc disease. Some
authors state that the method seems to be as accurate as myelography and possibly even more accurate at the interspace between the fifth lumbar and
first sacral vertebra (Gershater and Holgate 1976,
MacNab et al. 1976, O'Dell et al. 1977). Small
midline disc herniations however can be missed
(Sackett et al. 1977).
It is evident that systematical use of two catheters — instead of one — and simultaneous contrastinjection does improve the quality of the venograms, entailing more reliable diagnostic information (Meijenhorst 1977, 1978).
The purpose of this study is to evaluate the accuracy of transfemoral lumbar epidural venography
in the diagnosis of lumbar disc herniation. Moreover considerable attention shall be paid to the optimalization of the procedure.
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Chapter 2.

REVIEW OF LITERATURE

Though among the methods of diagnosing disc
herniations in the lumbar region myelography by
means of water soluble contrast agents has been
considered most effective, in recent years also considerable attention has been paid to the method of
transfemoral lumbar epidural venography by
means of selective catheterization.

dye into a lumbar spinous process with compression of the inferior vena cava. This was achieved
by positioning the patient prone over an inflated
rubber balloon during the procedure.
Schobinger was of the opinion that intraosseous
spinal venography in most cases provides more detailed information than myelography. Therefore
he advised venography as the method of choice.
In 1951 Anderson first visualised the vertebral The procedure was regarded a very reliable one in
venous system in vivo following the injection of the diagnosis of vertebral and epidural spaceDiodrast into a femoral vein under compression of occupying lesions throughout the entire spinal cathe inferior vena cava.
nal.
In 1952 Fischgold, Talairach, Ecoiffier, Clement This technique was also very highly rated by
and Piquet opacified parts of the epidural venous Djindjian et al. (1960-1966), but they considered
plexus by injection of contrast medium into a ver- myelography to be indispensable. Especially in retebral spinous process (intraosseous venography). gard to the diagnosis of lumbar disc herniations
Properzi (1952) published a paper illustrating the they considered myelography a superior method.
angiographic appearances of the veins in the thoraFinney et al. (1964) were of the same opinion,
cic region of the spinal column.
whilst Kuznetsov (1963) published results more in
Helander and Lindblom (1955) successfully de- favour of venography. Accordingly he considered
monstrated herniation of a lumbar intervertebral the venographic technique very useful in the diagdisc in 3 patients, using a non-selective transfemo- nosis of disc herniations.
ral approach. Nathan and Blum (1960) also succeeGiercke et al. (1964-1966) emphasized the value
ded to visualize the epidural venous plexus by in- of intraosseous spinal venography not only in the
jection of contrast medium into the femoral vein in diagnosis of disc herniation but also in cases of incases of lumbar disc herniation. The quality of the traspinal tumours and vascular malformations.
pictures however was diagnostically poor.
Vogelsang (1965-1968) and Pia (1965-1966) also
Albata et al. (1965) stated that injection of dye mention the merits of the method in several stuinto the spinous process of the 4th or 5th lumbar dies.
vertebra results not only in opacification of the
Vogelsang (1970) published an extremely well
vertebral venous plexus but also gives — to some documented monograph on this subject, giving a
extent — a picture of the inferior vena cava.
detailed description of the technique of intraossePercy et al. (1956) visualized the azygos vein and ous spinal venography and angiotomography.
other thoraco-abdominal veins by injection into Also the value and disadvantages of the method in
the spinous process of a thoracic vertebra.
the diagnosis of pathological processes in the verteSince that time epidural venography, especially bral canal and spinal column were largely discusvia the intraosseous route, has been used in many sed. The procedure is described as a very simple
clinics to evaluate a variety of extradural and even one, causing no stress to the patient. Complicatiintradural pathologic processes.
ons need not to be feared. As far as disc herniatiSchobinger, Krueger and Lessman (1960-1964) ons are concerned, venography should be consideimproved the diagnostic results of transosseous red at least as reliable as myelography.
spinal venography. They combined injection of
In spite of this the procedure never became very
19

common in the radiological practice of diagnosing
lumbar disc herniations, because in this way homogeneous depiction of the epidural venous plexus is
not always achieved, impairing the diagnostic value (Koch and Nobbe 1971, Bücheier 1971). Intraosseous injection of dye can be rather painful during injection and pains may persist over a longer
period of time. Also for this reason the method did
not become very popular.
The first publication about lumbar epidural venography in the diagnosis of lumbar disc herniation by means of selective catheterization of the
ascending lumbar veins with the Seldinger technique came from Gremmel and Schmidt - Wittkamp
(1965). In 1968 appeared a paper by Bücheier, Düx
and Venbrocks using the same method.
At that time compression of the inferior vena cava during contrast-injection was not common.
This is probably one of the main reasons that the
method did not become very popular, because in
this way the epidural veins as a rule do not show
optimal filling, thus impairing the diagnostic quality. Moreover the right part of the epidural veins is
very often obscured by overprojection of the inferior vena cava.
Better results were obtained by Koch and Nobbe
(1971), who injected the dye selectively into the left
ascending lumbar vein with simultaneous cavai
compression. 24 Patients were operated upon and
only one case was false positive.
Bücheier and Janson (1973) reported about catheter venography of the lumbar venous system
and the inferior vena cava. Selective ascending
lumbar venography was performed in more than
500 examinations. Because no compression of the
inferior vena cava was used, they achieved simultaneous visualization of both, the lumbar veins and
the inferior vena cava, in one examination. Apart
from discovering disc herniations, the method was
mainly used for diagnosing retroperitoneal neoplasms of the lymphatic system or lymphe node
metastases.
Gargano et al. and Lepage (1974) were the first
in U.S.A. to popularize the technique of selective
injection of dye into the ascending lumbar vein for
visualization of the epidural venous plexus. These
authors pointed out that epidural venography was
as good as, and in some cases even superior to myelography in the diagnosis of lumbar disc herniations. During injection of dye abdominal cavai compression is combined with the Valsalva manoevre.
20

Gargano et al. (1974) stated that the accuracy of
this technique in general equals that of myelography and exceeds it in lateral disc herniations, especially at the L5-S1 level. In a group of 32 surgically
explored cases they found a myélographie accuracy
of 66% versus a venographic accuracy of 9 1 % .
They mentioned however that in literature the average accuracy of myelography was rated much higher (84%).
Le Page (1974) considered the accuracy of epidural venography equal to myelography in central
disc herniations. In his opinion venography is unquestionably superior to myelography in the study
of herniations at the L5-S1 interspace. Preference
is expressed to perform the catheterization on the
symptomatic side.
Bücheier and Buurman (1974) reported about
114 operated cases. In 96 patients the diagnosis
was correct, which means a diagnostic accuracy of
83% of the venograms. They consider the results
of ascending lumbar venography equal to myelography. Only when venography is negative, myelography is performed. The examination is done on
out-patient basis.
Vignaud et al. (1974) considered bilateral injection of the ascending lumbar veins a good method
and gave a provisional report about 8 cases, not yet
operatively verified.
Shapiro (1975) reported about epidural venography by means of selective catheterization of the
ascending lumbar vein on the symptomatic side.
Unilateral catheterization very often produces satisfactory epidural venous filling, but occasionally
predominant unilateral filling occurs.
Gershater and Holgate (1976) stated that because of the accuracy, reliability, low complication rate and ease of performance, epidaral venography
should be recommended as an alternative rather
than an adjunct to myelography. In two-thirds of
the 227 patients they examined, myelography was
even considered unnecessary. 170 Examinations
were done on out-patient basis without considerable problems.
Of 227 cases, 152 venograms were positive for
disc herniation. Of these, 130 patients were surgically explored and there has been only one false
positive case in this series. The examination appears to be at least as accurate as myelography at
the L4-L5 level and more reliable than myelography in cases of lateral disc herniations at L5-S1.
Therefore they recommend epidural venography as

the examination of choice in patients with suspected disc herniation. Preference is expressed to selective injection of dye into an internal iliac vein or
into a lateral sacral segmental vein. Injection into
the latter leads to particularly good opacification
of the epidural venous plexus.
Venography by means of selective catheterization is considered clearly superior to the transosseous approach.
Miller (1976) performed epidural venography in
107 patients with complaints but with a normal or
non-diagnostic myelogram. The diagnosis was
found to be correct in 25 of 27 patients with herniated disc disease (92%) and in 3 of 6 patients with
nerve root compression without associated disc
disease (50%). In the operated group were no false
positive cases. 5 False negative venograms occured
with 2 herniated discs and 3 nerve root entrapments found at surgery. The venogram therefore
proved to be less effective in conditions of nerve
root entrapment, not caused by disc herniation.
Drasin et al. (1976) found an accuracy rate in
epidural venography of 88,2% in a series of 58 patients. The catheter was selectively introduced either into an internal iliac vein or into an ascending
lumbar vein.
Roland (1976) performed 40 transfemoral ascending lumbar venograms in patients with lumbar
disc herniations. The results were compared to myelography with Dimer-X. All patients presenting
disc herniation at myelography also had abnormal
venograms. In 3 cases, lumbar venography showed
a disc herniation while myelography was completely normal. Catheterization of the ascending lumbar vein was performed at the symptomatic side.
Smith (1976) showed that epidural venography
by selective catheterization via one catheter introduced into the ascending lumbar vein or into a lateral sacral vein has a succes rate of nearly 100%,
whereas myelography in her study demonstrated a
80% accuracy. She concludes that venography has
a very useful future as a complement to — and in
future possibly as a substitute for — myelography
in certain circumstances.
French authors as Théron et al. (1976) and
Morel et al. (1976) also highly rate the accuracy of
transfemoral lumbar epidural venography in the
diagnosis of lumbar disc herniation. Théron et al.
mention good results of injection of dye into the
ascending lumbar vein and the lateral sacral vein.
MacNab et al. (1976) performed epidural veno-

graphy in 110 patients. Of these, 61 had venography, myelography and operative exploration. In 50
patients who had no previous disc surgery the diagnostic accuracy of venography was 98% and of
myelography 90%. Venography had limited value
in the other eleven patients, who had one or more
prior disc operations, because it did not distinguish
between scarring and recurrent disc herniation at
the levels previously explored. Selective catheterization was performed using one catheter which
was selectively introduced into an ascending lumbar vein or into a lateral sacral vein. It was stated
that venography can only demonstrate an alteration of the normal venous flow pattern. The nature
of the extrinsic lesion causing the alteration is not
determined. Epidural venography may be considered the examination of choice above lumbar myelography.
Sackett et al. (1977) were more critical about the
value of epidural venography. The examination
was carried out in 69 patients. Catheterization was
performed on the symptomatic side with one catheter selectively introduced into the ascending
lumbar vein, the internal iliac vein or a lateral sacral segmental vein. It was found that 23% of the
venographic examinations were suboptimal, most
of these in patients who had been operated upon
previously for disc herniations. For this reason
they concluded that the method is of limited value
in the operated patient. False negative venography
occurred in 13%. In their opinion midline disc herniations were missed more easily than lateral herniations.
Therefore they advise that epidural venography
should not be the only radiologic study in the evaluation of patients suspected of nerve root compression from herniation of a lumbar intervertebral disc. It is advisible to perform myelography
first and reserve venography for those cases where
the suspected disc herniation is not seen or adequately demonstrated with good quality myelography.
О 'Dell et al. (1977) examined 55 patients with
acute low back pain or radicular pain and found
ascending lumbar venography as accurate as mye
lography in localizing herniation of a lumbar disc.
The catheter was usually introduced into the ascen
ding lumbar vein on the symptomatic side. All ca
ses were operated upon. The accuracy rate turned
out to be 86%.
Meijenhorst (1977) agrees with the opinion of
most authors above mentioned, that epidural ve21

nography should be regarded as a very accurate,
relatively simple method of demonstrating lumbar
disc herniations. In his opinion systematical use of
two catheters and simultaneous bilateral contrastinjection improves the quality and reliability
of the examination.
Preference is given to the introduction of the catheters selectively into the lateral sacral segmental
veins or into the left and right internal iliac veins
from both groins. As an additional procedure one
of the catheters may be introduced into an ascending lumbar vein, especially when a disc herniation
causes a block of the anterior epidural veins, or
when the interpedicular veins do not show. Special
catheter shapes are developed to facilitate the catheterization procedure.
The systematic approach, and the fact that — if
necessary — a choice can be made of over twenty
additional bilateral procedures, enables the investigator to obtain as a rule excellent venograms at any
lumbar level that may be of interest in diagnosing
lumbar disc herniation.
It is also possible to perform azygography via
the methods of catheterization mentioned.
Théron et al. (1977) also state that the use of two
catheters does improve the diagnostic value of epidural venography. Their technique consists of bilateral injection of the lateral sacral veins or a combined injection of a lateral sacral vein and an
ascending lumbar vein.
Rettig et al. (1977) recommend epidural venography as a screening procedure before myelography in the young athlete with symptoms of lumbar
disc disease. Epidural venography is recommended
because it can be performed on an outpatient basis
and because it has a low complication rate. The
method is considered to be less unpleasant to the
patient than myelography. The single-catheter method is used.
Giustra et al. (1978) performed epidural venography by means of one single catheter on 140 patients. They state that in 65% of the cases multiple
contrastinjections were needed — after altering the
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catheter position — to establish the diagnosis sufficiently.
Wilmink, Penning and Beks (1978) advocate selective catheterization and contrastinjection into
an intervertebral vein, especially at the level L5-S1.
In their opinion optimal filling of the epidural
veins and intervertebral ( = interpedicular) veins
will occur when this procedure is performed bilaterally. A special curved catheter is used. The configuration of the catheter tip can be modified by gradual introduction of the guide wire. Compression
of the inferior vena cava is not always needed.
Selective intervertebral vein catheterization however is not always successful. In that case a combined injection of an ascending lumbar vein and a
lateral sacral vein is preferred. If the ascending
lumbar vein cannot be catheterized bilateral injection into the lateral sacral veins or into the internal
iliac veins is performed.
Roland et al. (1978) report about 111 selected cases that have been operated upon for lumbar disc
disease. All patients had lumbar myelography and
epidural venography. The diagnostic accuracy of
epidural venography proved to be 94%; the diagnostic accuracy of myelography was only 40%.
Epidural venography is recommended as an additional procedure to myelography. Bilateral catheterization of both ascending lumbar veins or of
an ascending lumbar vein and a lateral sacral vein
is performed.
Meijenhorst (1978) reports again about the diagnostic value of systematic epidural double-catheter
venography. This procedure may also be useful for
the detection of nerve-root entrapment, not caused
by a herniated disc, but by other lesions such as
spondylotic osteophytes.
Instead of a pure meglumine salt, metrizamide
(Amipaque) may be used as a contrast agent to improve the opacification of the epidural veins.
A small straight vein is frequently observed in
the midline of the lumbar vertebral canal. This
vein is unknown in the radiological and anatomical
literature until now.

Chapter 3.

ANATOMY

Good knowledge of the anatomy of the vertebral
venous system and its relations to the adjacent
structures is indispensable for a correct interpretation of the epidural venograms.
Vesalius (1543) was one of the first to describe
the anatomy of the vertebral veins. In this he was
followed by other famous ancient anatomists as
Sylvius (1553), Vidus-Vidus (1611) and Willis
(1664).
The anatomic and physiologic studies of
Breschet (1819, 1828-32) present an important contribution to the knowledge of the morphology of
the internal and external vertebral veins and their
significance (Fig. 1). The vertebral venous plexus
and the azygos-hemiazygos system may be considered a potential shunt between the superior and inferior vena cava in case of obstruction of one of
these large veins.
In epidural
venography
this
shuntingmechanism is used intentionally in order to get
good opacification of the epidural venous plexus.
By means of proper compression of the inferior vena cava the pelvic blood, mixed with dye, is forced
to pass the intra- and juxtavertebral veins, thus giving us the opportunity to visualize the whole vertebral venous system as well as the azygoshemiazygos system.
The studies of Breschet were largely forgotten
during the following century, but Batson (19401957) recalled and confirmed their value.
Another significant contribution to the morphology and functional anatomy of the vertebral veins
was made bij Clemens (1961, 1962, 1965). He studied the functional anatomy of the normal vertebral venous system by means of intraosseous spinal
venography in the cadaver. These findings may be
considered of fundamental value for the development of spinal venography.
In this chapter the anatomy of the vertebral venous system and of the abdominal and pelvic veins
will be discussed as far as it is of interest for the in-

Fig. 1. Plexus vertebralis thoraco-Iumbo-sacralis (Breschet,
1832).

terpretation of the epidural venograms and for the
catheterization procedure.

3.1. ANATOMY OF THE VERTEBRAL
VENOUS SYSTEM.
The vertebral venous system consists of two
freely communicating valveless systems (Clemens,
1961): an intravertebral and an extravertebral net23

Fig. 2a. Transverse section of lumbar spine. Diagram showing
the relation between extravertebral and intravertebral venous
system. IVC = inferior vena cava; LSV = lumbar segmental

vein; ALV = ascending lumbar vein; SPV = suprapedicular
communicating vein; AIVV = anterior internal vertebral veins;
PIVV = posterior internal vertebral veins.

Nerves
PIVV

Nerve Root

Fig. 2b. Transverse section of lumbar spine. IPV = interpedicular vein; ALV = ascending lumbar vein; AIVV = anterior
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internal vertebral veins; PIVV = posterior internal vertebral
veins.

AlVV
SPV

ЙЫЕІ

Fig. 3. Diagram of vertebral venous system. CIV = common
iliac vein; EIV = external iliac vein; П = internal iliac vein;
ALV = ascending lumbar vein; IPV = infrapedicular vein;

SPV = suprapedicular vein; AIVV = anterior internal verte
bral veins; LaSV = lateral sacral vein; ASV = ascending sacral
vein.

work of veins, which communicate segmentally via 3). Instead of these two veins very often a larger
the intervertebral (= interpedicular) veins (Fig. 2, number of veins is seen in the interpedicular region
3, 4). In recent literature the intervertebral veins (Fig. 5).
are also named interpedicular communicating
In the lumbar area there is also a segmental com
veins, because they run between the pedicles munication with the vena cava via the lumbar seg
(Gershater, Holgate, 1976). One of these veins as a mental veins and the ascending lumbar veins.
rule passes the intervertebral foramen quite near
These segmentally arranged structures are inter
the lower aspect of the pedicle, close to the nerve connected by a number of extra- and intravertebral
root, and is named infrapedicular vein (IPV). The vertical canals. For interpretation of the results of
other interpedicular vein is localised above the pe lumbar epidural venography the following structu
dicle, thus called suprapedicular vein (SPV) (Fig. res are of particular interest:
25

Fig. 4. Normal lumbar epidural venogram.

Fig. 5. Multiple interpedicular veins at the L4-L5 level on the
left side ( •*— ). On the right side only the supra- and infrapedicular veins are shown.

Fig. 6. Epidural venogram and azygogram.
Good opacification of AlVV (simulating a "stack of
hexagons") in the lumbar and lower thoracic region and good
opacification of the azygos-hemiazygos veins.
a) Decreased density and partial occlusion of AIVV at the L4L5 level due to compression by a big disc herniation (-«— ).
Segmental absence of ascending lumbar veins and interpedicular veins. Bilateral homolateral catheterization of the internal
iliac veins.

b) Partial occlusion of AIVV and non-visualization of the interpedicular ( = intervertebral) veins at the L5-S1 level on the right
side caused by a lateral disc herniation (confirmed at operation)
( - « — ) . In this case the myelogram was negative. Bilateral heterolateral catheterization of the lateral sacral veins. Note also the
good opacification of the surrounding veins (ascending lumbar
veins and interpedicular veins).
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Fig. 7b. Same patient. Lateral view of the thoracic area. The
azygos and hemiazygos vein are clearly visualized.

Fig. 7a. Epidural venogram and azygogram.
Opacification of AIVV up to the mid-thoracic level (simulating
a "stack of hexagons"). The hemiazygos vein does not join the
azygos vein but communicates directly with the left innominate
vein via the accessory hemiazygos vein.

28

Fig. 8. Origin of left and right ascending lumbar vein consists of
a large number of tiny tortuous branches ( ^ 1 ) . Note the
straight vein in the midline at the L4-L5 level ( - * — ) .

Fig. 9. Origin of left ascending lumbar vein consists of a num
ber of small branches. The right ascending lumbar vein origina
tes from the interpedicular veins at a much higher level and is
not shown at the distal levels ( ^ ) .

3.1.1.2. Posterior extravertebral venous plexus.
This plexus lies on the dorsal side of the vertebral
3.1.1.1. Ascending lumbar veins.
column and is situated between the vertebral spi
These veins originate from the common iliac
nous and transverse process. Though segmentally
vein and run on either side of the vertebral column
structured, this valveless plexus forms a continu
in the sulcus, lateral of the pedicles (see also
ous anastomotic chain along the whole vertebral
З.З.1.1.). Cranially they are continuous with the
column. This plexus communicates with the intraazygos-hemiazygos system. Horizontally they
vertebral venous plexus via the intervertebral
communicate via the lumbar and lower thoracic
(= supra- and infrapedicular) veins and via the
segmental veins with the vena cava. In addition
ascending lumbar veins as far as the lumbar region
they have segmental communications with the inis concerned.
travertebral venous plexus via the intervertebral
Until now the structure of the extravertebral ve
( = interpedicular) veins. These are subdivided into
nous plexus has not sufficiently been described in
supra- and infrapedicular veins according to their
the anatomical literature and most of these veins
relation to the pedicles (Fig. 3, 4).
are not mentioned in the anatomical nomenclature
(see3.3.1.2.).
3.1.1. Extravertebral veins.
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Fig. 10a. Normal epidural venogram. Hexagonal configuration
of AIVV. Congenital segmental absence of the ascending lum
bar veins ( 4 o < Small collateral extravertebral veins are obser
ved at these levels.

Fig. 10b. Other patient. Left L4-L5 disc herniation causes total
occlusion of AIVV at this level on the left side. A tiny straight
vein is observed in the midline of the vertebral canal ( - < — ) .
Congenital segmental absence of the ascending lumbar vein
{Ш ) . Inadequate compression of abdominal vena cava ( - ^ ^ ).

3.1.2. Ι π tra vertebral veins.

sacral veins. They run in the epidural space just be
hind the posterior aspect of the vertebral bodies
and discs. At the disc level they are situated just be
hind the posterior longitudinal ligament. They are
firmly attached to these structures by fibrous tis
sue. Via veins in the epidural space they communi
cate with the posterior epidural venous plexus.
Two symmetrical venous channels form the an
terior epidural venous plexus, which each can be
subdivided into a medial and a lateral part. The la
teral part runs close to the medial aspect of the pe
dicles. At this level the veins are bending inward
and join in the midline, as they are bending out-

The intravertebral venous plexus lies within the
vertebral canal between the dura mater and the
vertebrae. This venous system consists of four lon~
gitudinal channels, two anterior and two posterior,
along the whole length of the vertebral canal
(Clemens, 1961).
3.1.2.1. Anterior intravertebral veins (= AIVV).
These are also called anterior epidural veins
(Fig. 2, 3, 4). Their blood supply mainly comes
from the vertebral bodies (via the basivertebral
veins), the supra- and infrapedicular veins and the
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Fig. 11. Origin of the right and left ascending lumbar vein consists of a number of small branches.
Congenital segmental absence of left ascending lumbar vein
( ^ ). At the L5-S1 level some asymmetry of the AIVV is observed, which is considered to be normal as no compression or occlusion of some of these veins is noticed ( - · — ).
Inadequate compression of abdominal vena cava ( - ^ ^ ).

ward at the disc spaces. Consequently the anterior
intravertebral venous plexus shows a segmentally
arranged hexagonal structure.
The intraosseous veins of the vertebral body (basivertebral veins) drain via the nutrient foramen into the medial part of the anterior intravertebral
veins at the pedicular level, where they join in the
midline.
Generally the intravertebral venous plexus
shows a nearly perfect symmetry. Each of the anterior epidural venous trunks may be represented by
single or multiple channels, but in any individual
under normal conditions there has to be a side-toside symmetry and a level-to-level similarity. These
longitudinal structures show variation in number
and size rather than in presence or absence. The
hexagonal configuration is usually less distinct at
theL5-Sl level (see 3.3.2.1.).
3.1.2.2. Posterior intravertebral veins (= PIVV).
These are also called posterior epidural veins

(Fig. 2a, b). Their blood supply mainly comes
from the vertebral arches and to some extent also
from the intervertebral ( = interpedicular) veins.
According to Clemens (1961) the posterior epidural venous plexus is composed of two symmetrical
longitudinal venous channels (see also 3.3.2.2.).
Crock and Yoshizawa (1977) state that the posterior epidural veins are arranged in an arcuate pattern. Some authors however suppose that the
posterior epidural venous plexus does not exist at
all (Theron, Moret, 1978). Venograms demonstrating the presence of the posterior epidural veins are
on the other hand shown in Vogelsang's study
(1970).
3.1.3. Drainage of the lumbar vertebral venous
system (azygos-hemiazygos system).
Both the extra- and intravertebral lumbar venous system drain into the azygos and hemiazygos
veins. The azygos vein receives its blood mainly
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Fig. 12a. Left ascending lumbar vein is not visualized ( A ) . Heterolateral catheterization of lateral sacral veins. Right L3-L4
disc herniation causes total occlusion of the A1VV ( ^
).
Collateral circulation via an extravertebral vein ( - « — ) .

Fig. 12b. Same patient. Good visualization of branches of the
left ascending lumbar vein ( ^ ) due to alteration of the position of one of the catheters. Now the right ascending lumbar vein
and the AIVV are less intensely opacified. Note the small
straight vein in the midline of the vertebral canal ( - ^ ^ ).

from the right ascending lumbar vein, the intravertebral venous plexus and the right intercostal veins.
It traverses the diaphragm through the aortic hiatus and ascends on the anterior "side of the thoracic
spine until approximately the 4th thoracic vertebra, where it arches forward over the right main
bronchus to enter the superior vena cava from behind.
The hemiazygos vein may be considered as the
thoracic continuation of the left ascending lumbar
vein. It also receives blood from the epidural venous plexus and the left intercostal veins. It passes
the left crus of the diaphragm, ascends on the left
side of the vertebral column and crosses to the
right at approximately the level of the 9th thoracic

vertebra to enter the azygos vein (Fig. 6a, b). Numerous variations exist in this system (Horikx
1963, Schobinger 1964, Gray 1973). For instance
the hemiazygos vein may not join the azygos vein,
but communicate directly with the left innominate
vein via the accessory hemiazygos vein (Fig. 7a, b).

32

3.2. ANATOMY OF THE ABDOMINAL AND
PELVIC VEINS.
The venous anatomy of the lower abdomen and
the pelvic region will be discussed as far as it is of
importance for the catheterization.

Fig. 13a. Poor visualization of the left ascending lumbar vein
( ^ ) . Right L4-L5 disc herniation. Occlusion and compression
of A1VV at this level on the right side and partial compression
on the left side. The right L4-L5 disc herniation is somewhat obscured by overprojection of a PIVV ( - · — ). Catheters introduced into the right internal iliac vein and into a right lateral sacral
vein.

Fig. 13b. Same patient. Good visualization of the left ascending
lumbar vein (mt ) due to alteration of the position of one of the
catheters (introduced into the left internal iliac vein). The AlVV
however are less intensely opacified.

3.2.1. Inferior vena cava.

left side of the aorta, and crosses the vertebral column at a level just below the left renal vein, joining the right inferior vena cava. The incidence of
congenital variations is 1,5-4 per cent (see 3.3.3.1.).

The inferior vena cava originates from the two
common iliac veins at the level of the 4th or 5th
lumbar vertebra. It drains the lower extremities,
the pelvis and partly the abdominal cavity and is situated in front of the right margin of the vertebral
column.
It is useful to be aware of the possibility of duplication of the inferior vena cava. This congenital
abnormality is described by Fuchs (1964) and
Gryska and Earthrowl (1967). In these cases the
left sided inferior vena cava runs as a rule on the

3.2.2. Common iliac veins.
Both common iliac veins arise in front of each
sacro-iliac joint and join as inferior vena cava at
the level of L4 or L5. Variations are rare. The median sacral vein opens into the left common iliac
vein. This vessel is of no importance for epidural
venography.
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Fig. 14a. Normal epidural venogram. Oblique running vein
crosses pedicle (-«— ).

Fig. 14b. Six lumbar vertebrae. The AIVV show a L5-S1 configuration at more than one level. On the left side the AIVV are
occluded at one of these levels due to a disc herniation ( ^ ) .
Oblique running extravertebral veins (-^— ).

As mentioned before the ascending lumbar veins
arise from the common iliac vein on the posterior
side and run on both sides of the spine (Fig. 3).

3.2.4. Lateral sacral veins.

The lateral sacral veins are structured according
to the sacral segments, and they are part of the sacral venous plexus. These veins communicate with
3.2.3. Internal iliac veins.
the internal iliac veins and run through the sacral
Each internal iliac vein ascends behind and so- foramina. More cranially they are named the
mewhat medial to the corresponding artery in ascending sacral veins (Fig. 3). These veins comfront of each sacro-iliac joint, forming with the ex- municate directly with the intravertebral venous
ternal iliac vein the common iliac vein. They drain plexus and so they are of extreme interest in epiduthe pelvic organs and communicate with the sacral ral venography.
venous plexus via the lateral sacral veins (Fig. 3, 4).
The lateral sacral veins are interconnected in
Some congenital variations are described by front of the sacrum by transverse vessels. These
Luzsa (1974) and May and Nissl (1973). An inter- connecting vessels are also part of the sacral venal iliac vein may consist of two trunks. One of nous plexus.
these may empty into the common iliac vein on the
opposite side (see 3.3.3.2.).
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Fig. 15. Lumbar epidural venogram. Lateral view.

V

: inferior vena cava.
ι ascending lumbar vein.
:

Fig. 16. Tortuous aspect of medial part of AIVV (-«— ). This
is normal. Asymmetrical configuration of AIVV at the level L5Sl(^).

anterior internal vertebral veins.

•• straight unknown vein, communicating with AIVV at
the L4-L5 level.
:

segmental structure of external vertebral veins.

3.3. VENOGRAPHIC ASPECTS OF THE
VERTEBRAL, ABDOMINAL AND
PELVIC ANATOMY.
With regard to the interpretation of the veno
grams and to the catheterization procedure it is of
interest to pay special attention to the following
anatomical aspects.
3.3.1. Extravertebral veins.
3.3.1. J. Ascending lumbar veins.
The diameter of the ascending lumbar veins may
vary widely: often they are very tiny. This not in

frequently causes problems in catheterization as
such veins cannot easily be entered. Perforation of
the vessel by the guidewire or even by the catheter
itself during manipulation may be the result. In ca
se of a small ascending lumbar vein the catheteriza
tion is frequently occlusive. This increases the risk
of perforation during full-dose pressure injection.
Sometimes the origin of the ascending lumbar
vein consists of a number of small branches (Fig.
8). In these cases selective catheterization may be
impossible. In other cases the ascending lumbar
vein is mainly represented by a network of small
veins along the lumbar vertebral column and not
by a single continuous vessel. Sometimes the ascen35

Fig. 17. Diagram of several normal AIVV configurations at the
level L5-S1.
a) Medial part of AIVV shows a straight paramedian course; lateral part of AIVV shows a hexagonal course.
b) Medial part of AIVV shows a straight paramedian course; lateral part of AIVV shows a symmetrical course but no hexagonal configuration, as these veins caudally do not bend inward.

c) Virtually straight course of all AIVV.
d) Asymmetrical configuration due to congenital absence of one
of the lateral AIVV. This phenomenon is occasionally observed
and is considered to be normal if no compression, occlusion or
displacement of other adjacent AIVV is noticed.

ding lumbar veins are not or hardly shown on the
venograms independent of the way of doublecatheter positioning (Fig. 9). In such cases the
ascending lumbar vein can as a rule not be catheterized.
Congenital segmental absence of the ascending
lumbar vein also can occur at several levels (Fig.
10a, b, 11). Flow phenomena may cause the same
segmental appearance of non-filling, as a filling
defect of a part of the lumbar ascending vein occasionally is seen in one series of venograms, whereas
after altering the position of one or both catheters
into another vessel normal filling occurs (Fig. 12a,

b, 13a, b). Segmental absence at the origin of the
ascending lumbar vein may specially be observed
in case of congenital abnormalities in the lumbosacral area of the vertebral column, e.g. hemisacralization. In such cases the ascending lumbar vein
may originate at a higher level, just arising from
the interpedicular veins.
The ascending lumbar vein communicates with
the intravertebral venous plexus via the intervertebral (= interpedicular) veins. On the venograms
parts of these veins frequently do not show, due to
stream effects. In most cases this has no pathological significance (Fig. 6a). The visualization of the
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Fig. 18. Hemisacralization. The AIVV show a L5-S1 configuration at 2 levels. The medial part of the AIVV shows a paramedian course and the lateral part of the AIVV shows no distinct
hexagonal configuration.

distal interpedicular veins may however also be impaired if a catheter in a small ascending lumbar
vein causes reduction of the flow or even occludes
the vessel.
3.3.1.2. Posterior extravertebral venous plexus.
The epidural venograms sometimes show branches of the posterior epidural venous plexus. On
the a.p. views a lesion in the vertebral canal (such
as a disc herniation) may be obscured by the overprojection of posterior extravertebral veins (Fig.
13a). The main branches manifest themselves as
oblique running veins, caudo-cranially directed
from lateral to medial, and segmentally structured
(Fig. 14a, b). The segmental appearance is also
very evident on the lateral view (Fig. 15). Also
other small branches of this venous system may
cause difficulties in the interpretation of the venograms as they manifest themselves in the same region as the AIVV on the a.p. views. As until now litt-

le is known in the anatomical literature about the
structure and anatomical course of these veins, some experience in epidural venography is indispensable to distinguish the extravertebral veins from
the intravertebral veins (see also 6.4.2.).
3.3.2. Intravertebral veins.
3.3.2.1. Anterior intravertebral veins (= AIVV).
Contrary to the extravertebral venous system the
AIVV show a very constant morphologic pattern
of nearly perfect symmetry. As described before
(3.1.2.1.) the anterior intravertebral venous plexus
is formed of two symmetrical channels on each side, which can be subdivided into a medial and a lateral part. The medial part of the AIVV may show
a very tortuous aspect without any pathological
significance (Fig. 16).
Above the level L5-S1 the AIVV show segmentally a more or less hexagonal configuration (also
37

Fig. 19. Disc herniation at the L4-L5 level occludes and compresses most of the AIVV on the right side. Also some compression of the AIVV on the left side is observed. Collateral flow via
a PIVV on the left side. Straight paramedian course of this
PIVV(-«—).

Fig. 20. Angiotomogram of PIVV ( ^ ) .

called: stepladder pattern). This hexagonal configuration is usually less distinct at the level L5-S1,
because the median part of the AIVV takes here as
a rule a more midline course. The lateral part of
the AIVV may show a hexagonal aspect on this level, but frequently this pattern is not distinctly recognizable. The lateral part may caudally show no
tendency to bend inward towards the midline or
may even manifest a relatively straight appearance
(Fig. 17).
At the level L5-S1 even normal patients may
show some asymmetry in the course of the lateral
epidural veins, which may occasionally cause problems in the interpretation of the venograms (Fig.
11, 16, 17d).

In case of congenital abnormalities (e.g. hemisacralization or six vertebrae of the lumbar type) the
L5-S1 configuration may be present at the two lowest levels (Fig. 18).
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3.3.2.2. Posterior intravertebral veins (= PIVV).
As a rule this plexus is not or hardly visualized
on the epidural venograms. Usually the veins are
relatively small and show less distinct the hexagonal pattern of the AIVV. Compared to this plexus
the course of the PIVV is more straight and they
are situated somewhat more medially in the lumbar
region.
The PIVV and AIVV may be superimposed on
each other on the venograms causing problems in

Fig. 21a. Big L4-L5 disc herniation causes obstruction of most
of the AIVV and lateral displacement of the lateral part on the
right and the left side ( ^
). A tiny straight vein is observed
in the midline of the vertebral canal ( 4 ) . Heterolateral catheterization of the lateral sacral veins.

Fig. 21b. Same patient. Terminal X-ray of venographic series.
Prolonged filling of the straight vein in the midline of the vertebral canal ( ^ ) - Heterolateral catheterization of left lateral sacral vein and homolateral catheterization of left ascending lumbar vein.

interpretation (Fig. 13a, 19). Angiotomography
may solve this problem in a number of cases (Fig.
20).

(Fig. 22). As this vein is localized on the angiotomograms in the vertebral canal behind the AIVV it
is very likely that this vein runs intradurally and
passes the dura at the level where it communicates
3.3.2.3. An unknown straight vein in the midline with the medial part of the AIVV. This junction is
of the vertebral canal.
mostly observed at the L5-S1 level but is occasioDuring the evaluation of our cases we were nally seen at the L4-L5 or L3-L4 level (Fig. 15).
struck by the fact that in 15 per cent a small
As this vein only shows side-branches in the registraight vein showed up in the midline of the verte- on of the distal part of the medulla, it is likely that
bral column (Fig. 10b, 12, 21). This vein is very ti- the vigorous compression of the inferior vena cava
ny and sometimes hardly seen. This is likely the during the venographic procedure causes a reverse
reason that it is only occasionally visualized on the flow in this straight vein, making it visible only oclateral view (Fig. 15). From angiotomography we casionally. This is possibly also the reason that this
got the impression that this vein is situated in the vein shows a prolonged filling, when compared to
anterior part of the vertebral canal at the disc level the filling of the AIVV (Fig. 21a, b). In some pa
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Fig. 22. Angiotomography of the straight vein in the midline of
the vertebral canal ( 4 0 <

Fig. 23. At the level of the conus terminalis the straight vein
( ^ ) becomes tortuous and side-branches are observed ( -*— ).
The latter may indicate a reverse flow. Also the hemiazygos vein
is visualized ( - ^ C ).

tients we could follow the course of this vein up to
the Th.ll level. It runs as a rule fairly straight, but
some slight undulation is occasionally seen. Sidebranches and tortuosity are observed in the region
of the conus terminalis (Fig. 23).
To our knowledge, this vein has not been described in the anatomical literature before. Such a vein
has also never been observed by Vogelsang, who
has a large experience in this field (personal communication). This might be explained by the fact
that he used a different technique. Also Clemens,
an anatomist who thoroughly studied the venous
systems of the human spine, has never come across
this mysterious vein. He suggests that theoretically

it could be a continuation of the Vena medullae
spinalis e.g. the Vena terminalis (personal communication).
In some cases this vein is seen in one series of venograms and not in the other one in the same patient. We therefore believe that the position of the
cathetertips may be of influence. Injection into the
lateral sacral veins and into the internal iliac veins
however showed this vein to an equal degree. One
may conclude that non-visualization does not
mean that the vein does not exist. Until now there
is no certainty that this vein does exist in every individual.

40

Fig. 24. Congenital double abdominal vena cava ( ^

3.3.3. Abdominal and pelvic veins.
3.3.3.1. Inferior vena cava.
Heterolateral catheterization of the lateral sacral
veins, the internal iliac vein and the ascending lumbar vein is impossible in case of a congenital duplication of the inferior vena cava (Fig. 24). This
means that in such a case the choice of catheter position combinations is limited when epidural
double-catheter venography is performed. As a rule a sufficient number of homolateral catheter position combinations is available to obtain good
quality venograms.
Sometimes the bifurcation of the inferior vena
cava is situated relatively high and this bifurcation
can occasionally also be acute-angled. In these cases heterolateral catheterization may be impossible
and one has to resort to the homolateral catheterization procedure.

).

3.3.3.2. Internal iliac veins.
The internal iliac veins drain into the back side
of the common iliac veins as a rule somewhat to
the medial aspect. On the venograms the internal
iliac vein is shown in most cases medial to the external iliac vein. The internal iliac vein may however run behind or lateral of the external iliac vein.
During catheterization one has to be aware of these
possibilities.
The internal iliac vein may show total absence of
communication with the corresponding common
iliac vein at one side (Fig. 25). This vein may drain
into the common iliac vein on the opposite side.
The junction of these veins can sometimes be extremely high.
Also on the homolateral side the junction of the
internal iliac vein may be located much higher or
lower than the usual level. Selective catheterization
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Fig. 25. The left internal iliac vein does not communicate with
the left common iliac vein and shows therefore no filling from
the left side ( ^ ) .

Fig. 26. First X-ray of venographic series. The right internal iliac vein ( ^ ) shows an abnormal course and communicates with
the caudal part of the right external iliac vein. For this reason
the heterolateral catheterization of the right internal iliac vein
was not successful.

of such a vessel may sometimes be very difficult or
even impossible when this vein shows an entirely
abnormal course (Fig. 26).
Duplication of the internal iliac vein is frequently observed. This provides two locations of junction with the other iliac veins that may be separately
catheterized. This phenomenon may be present at
one or two sides (Fig. 53).
It is useful to be aware of all these variations during catheterization.

mina and communicate directly with the intravertebral venous plexus (Fig. 3). For this reason injection of contrastmedium into the lateral sacral veins
gives an extremely good opacification of the epidural veins (Fig. 6b). The lateral sacral veins however
show a very small diameter. The selective catheterization of these veins via the internal iliac veins is
somewhat complicated, because of their anatomical course. Heterolateral catheterization of the lateral sacral veins is preferred (Fig. 21a). It is advised to use proper catheter shapes to avoid the risk
of perforation (see 4.2.3.).

3.3,3.3. Lateral sacral veins.
These oblique running veins pass the sacral fora-
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Chapter 4.

METHODS

4.1. PROCEDURE
In this study a comparison is made between two
procedures: the single- and the double-catheter method (see chapter 7).
Adequate visualization of the anterior epidural
venous plexus can optimally be achieved by selective catheterization and simultaneous injection of
contrast medium via two catheters into two of the
following veins: a lateral sacral segmental vein, an
internal iliac vein or an ascending lumbar vein.
The approach is via the left and right femoral
vein. Puncture under local anaesthesia a few centimeters below Poupart's ligament. 5-French endhole polyethylene catheters of 50 cm and guide wires
of 0.25 inch diameter and 80 cm length are used.
Generally no premedication is given.
Contrast media which contain sodium cause intensive pain due to irritation of the intravertebral
venous system. We recommend a pure methylglucamine salt (iodine content 300 mg/ml), with
which excellent results can be obtained without too
much pain for the patient. Inevitable however is a
short sensation of heat, following the injection of
dye.
In 40 of our most recent cases we have used the
non-ionized contrast agent metrizamide (Amipaque). This agent does hardly give any discomfort
or reaction during and after injection. If an iodine
content of 300 mg/ml is used, the diagnostic quality of the investigations is the same as with the conventional contrast media. With an iodine content
of 350-370 mg/ml, the opacification of the epidural veins is even better. However the high cost of
metrizamide has to be considered a disadvantage.
It is advised to perform the investigation by bilateral contrastinjection (double-catheter method).
A total of 50 ml contrast medium is injected by
means of a pressure injector simultaneously via 2
catheters at a flow rate of 10 ml/sec (i.e. 5 ml/sec
pro catheter). For azygography the amount of contrastmedium can even be increased to 80 ml at a

flow rate of 16 ml/sec, unless catheterization is occlusive.
If the injection is performed via one catheter only (single-catheter method) at least 25 ml (flow rate
5 ml/sec) should be used. 40 ml (flow rate 8-9
ml/sec) can be used in a large vessel; 30-40 ml
(flow rate 7 ml/sec) in a smaller one when withdrawal of blood is possible, and 25 ml (now rate 5
ml/sec) for a vessel when no blood can be withdrawn (occlusive catheterization). This phenomenon is not rare in selective catheterization of a lateral sacral vein or an ascending lumbar vein. In these cases there is a risk of perforation of the thin venous wall, particularly when a flow rate of more
than 5 ml/sec is applied.
Occasionally the femoral vein is situated behind
or lateral of the femoral artery, instead of medial
(as usual). This may be the reason that the puncture can be difficult or even impossible. Previous
operations, specially for varicose veins may also
cause difficulty in puncturing the vein or in proper
manipulation of the catheter. In these cases however, instead of using one catheter, it is advisable to
introduce two catheters via two punctures above
each other in the opposite femoral vein (Fig. 30,
34).
Exposure rate: one film per 2 seconds for the
first 4 seconds, with an injection delay time of one
second, followed by one per second for 5 seconds.
The first film is used for subtraction, which is always performed. As a rule only A.P. series are made.
During injection proper external abdominal
compression of the inferior vena cava is essential
to ensure adequate results. This may be difficult in
very muscular or obese patients. When compression of the inferior vena cava is insufficient, a large
amount of contrast medium escapes via this route,
which has an unfavourable effect on the visualization of the epidural veins.
We do not ask the patient to perform Valsalva's
manoeuvre. According to a personal communicati43

Fig. 27.

ROUTES OF VENOUS CATHETERISATION
• sacral veins
Ш internal iliac veins
= 0 ascending lumbar veins

on of Holgate, Valsalva's manoeuvre may cause
disturbances in the epidural venous flow causing
asymmetrical filling, which may result in false po
sitive interpretation.
An advantage of this examination is that it does
not require hospitalization and can be performed
on out-patient basis. The patient remains under ca
re for at least 2 h after completion of the procedu
re. There is no need for pressure bandages. The
puncture site is covered with only a small gauze.

3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

right lateral sacral vein, from the right
right lateral sacral vein, from the left
left internal iliac vein, from the left
left internal iliac vein, from the right
right internal iliac vein, from the right
right internal iliac vein, from the left
left ascending lumbar vein, from the left
left ascending lumbar vein, from the right
right ascending lumbar vein, from the right
right ascending lumbar vein, from the left

4.2.2. Double-catheter method.
4.2. ROUTES OF CATHETERIZATION.
The different routes of catheterization are given
in Figs. 27, 28, 29a, b, c, 30.
It is quite clear that the double-catheter method
offers the investigator the choice of a large number
of possibilities in case of technical problems or di
agnostic problems.
4.2.1. Single-catheter method.
With a single catheterization there is a choice
between 12 possibilities: 6 from the left and 6 from
the right side (Fig. 28).
1. left lateral sacral vein, from the left
2. left lateral sacral vein, from the right
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For simultaneous injection of contrast medium
through two catheters a combination can be made
of any two of the above mentioned possibilities. In
this case catheterization is performed via both, the
left and right side (Fig. 29a, b, c).
If puncture of the femoral vein is contraindicated or unsuccessful on one side, the two catheters
can also be introduced on the other side, via two
punctures above each other in the same femoral
vein. Though the latter procedure is only rarely ne
cessary, it offers at least 12 catheter position com
binations from each side (Fig. 30).
The double-catheter method offers a total num
ber of thirty-four catheter position combinations if
the femoral veins on both sides are entered. A fair-

Fig. 28. Possibilities of the single-catheter method, (from the
left femoral vein). The same applies to the right femoral vein.
1. Homolateral catheterization of the left internal iliac vein.
2. Heterolateral catheterization of a right lateral sacral vein.
3. Heterolateral catheterization of the right internal iliac vein.

4. Homolateral catheterization of a left lateral sacral vein.
5. Homolateral catheterization of the left ascending lumbar vein.
6. Heterolateral catheterization of the right ascending lumbar
vein.

ly large number of these possibilities is routinely
used (Fig. 29a). In case a catheter tip cannot be put
into a desired position or when a double inferior
vena cava blocks the possibility of heterolateral ca
theterization (Fig. 24), as it did in a few cases of
our series, one should also consider the other pos
sibilities (Fig. 29b, c).
As selective injection of contrast medium into
the lateral sacral veins as a rule leads to particular
ly good opacification of the epidural plexus and
the surrounding veins, the following standard pro
cedure can be recommended:
As a first choice a lateral sacral vein on each side
is catheterized from the heterolateral side (Fig.
29a-1). A special curled catheter is used (Cook: Ρ

5.0 - 25 - 50 - Ρ - NS - SC 62). If unsuccessful on
one side within reasonable time, this catheter can
be withdrawn and introduced into the internal iliac
vein on the homolateral side. This combination
also provides good opacification of the epidural
veins on both sides (Fig. 29a-5,-6).
If the internal iliac vein on the homolateral side
cannot be engaged with the above mentioned ca
theter, a hooked one (Cook: Ρ 5.0 - 25 - 50 - Ρ - NS
- SC 52) is used. This catheter has proved to be the
most successful in this situation.
If catheterization of the lateral sacral veins from
the heterolateral side does not succeed on both si
des, homolateral catheterization of both internal
iliac veins can be tried, using the same curled ca45

theter, or the hooked one at a second stage, if ne
cessary. Visualization of the epidural veins is usu
ally satisfactory (Fig. 29a-2).
In young and slender people — under 40 — we
prefer bilateral catheterization of both internal ili
ac veins from the homolateral side with the curled
or the hooked catheters as a first choice, as the po
sitioning of the catheters is easy and the fluorosco
py time will be extremely short. Although both ca
theters are not engaged super-selectively into the
lateral sacral veins, this usually results in pictures
of sufficient quality, perhaps because compression
of the abdominal vena cava is most effective in
young and slender people.
If — after the first series of venograms — any le
vel is inadequately demonstrated or if there is any
doubt about the diagnosis, the position of the catheter(s) may be changed and a second bilateral in
jection performed. In such a series combined injec
tion of the ascending lumbar vein (preferably on
the side of the diagnostic problem) and one of the
other veins is often used (Fig. 29a-3, -4).
This combination is always indicated in case of a
total stop of the epidural veins at the site of the le
sion, as it provides visualization of the more crani
al epidural venous plexus. This helps to outline the
extension of the lesion (Fig. 31a, b). The same ap
plies if improper filling occurs due to stream ef
fects cranial to a lesion. For catheterization of the
left ascending lumbar vein catheter type Cook: Ρ
5.0 - 25 - 50 - Ρ - NS - SC 72 is used.
Usually 1 or 2 series of venograms are sufficient
for correct diagnosis. As demonstrated, many
other catheter position combinations are available
and can be used if wished (Fig. 29a, b, c).

Fig 29a Possibilities of (he double-calheter-method. This figu
re shows the most important catheter position combinations
1 Heterolateral bilateral catheterization of the lateral sacral
veins
2 Homolateral bilateral catheterization of the internal iliac
veins
3 Heterolateral catheterization of a left lateral sacral vein and
homolateral catheterization of the left ascending lumbar vein
4 Homolateral catheterization of the right internai iliac vein
and homolateral catheterization of the left ascending lumbar
vein
5 Homolateral catheterization of the right internal iliac \ein
and heterolateral catheterization of a right lateral sacral vein
6 Heterolateral catheterization of a left lateral sacral vein and
homolateral catheterization of the left internal iliac vein
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The use of proper curved catheters shortens flu
oroscopy time during catheterization. A small field
( 5 x 4 cm) is used for fluoroscopy during catheter
positioning.
Fluoroscopy times of each catheterization proce
dure have been recorded in 80 patients (218 cathe
terizations).
Heterolateral catheterization: The average fluo
roscopy time for heterolateral catheterization of a
lateral sacral vein by the curled catheter was 81 se
conds (with a minimum of 20 seconds and a maxi
mum of 228 seconds).
Homolateral catheterization: Homolateral ca
theterization of the internal iliac vein by either the
curled catheter or the hooked one showed the shor
test average fluoroscopy time: 39 seconds (with a
minimum of 2 seconds and a maximum of 150 se
conds).
The average fluoroscopy time for homolateral
catheterization of the left ascending lumbar vein
was 58 seconds (with a minimum of 10 seconds and
a maximum of 240 seconds).
Selective catheterization of the left ascending
lumbar vein may frequently be very easy to per
form, but in other cases catheterization of this ves
sel can be very difficult because of anatomical con
ditions. As a rule the right ascending lumbar vein is
not easy to catheterize from the homolateral side
because of its acute angulation towards the com
mon iliac vein. In such cases heterolateral cathete
rization may be more successful. As this procedure
is performed less frequently, fluoroscopy times are
not recorded.
In 218 catheterizations 14 times the procedure
was not successful within 3-4 minutes.

7 Heterolateral catheterization of the right internal iliac vein
and heterolateral catheterization of a left lateral sacral vein
8 Helerolateral catheterization of the left internal iliac vein and
heterolateral catheterization of a right lateral sacral vein
9 Heterolateral catheterization of the left internal iliac vein and
homolateral catheterization of the left ascending lumbar vein
10 Heterolateral bilateral catheterization of the internal iliac
\eins
11 Homolateral catheterization of the right ascending lumbar
vein and homolateral catheterization of the left internal iliac
vein
12 Homolateral catheterization of the right ascending lumbar
vein and heterolateral catheterization of a right lateral sacral
vein

29a
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Fig. 29b. Other possibilities of the double-catheter method
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Fig. 29c. Other possibilities of the double-catheter method.
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Fig. 31a. Big L4-L5 disc herniation causes total occlusion of the
AIVV (
). Inadequate compression of the inferior vena cava caused by extreme obesity of the patient ( - ^ ^ ).

Fig. 31b. Same patient. One of the catheters has been introduced into the left ascending lumbar vein. In this way a very good
opacification of the AIVV is achieved cranial to the level of the
total occlusion. The extension of the lesion is clearly demonstrated ( - < - ) .

Fig. 30. Possibilities of the double-catheter method from one side. This figure illustrates catheter position combinations from
the left femoral vein. The same applies to the right side.
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1
Fig. 32. Catheter shapes.
1. Shape used for homolateral catheterization of the internal
iliac vein. Cook: Ρ 5.0 - 25 - 50 - Ρ - NS - SC 52.
2. Shape used for: a) heterolateral catheterization of a lateral
sacral vein; b) homolateral catheterization of the internal iliac
vein. Cook: Ρ 5.0 - 25 - 50 - Ρ - NS - SC 62.
It is advised to use this catheter as a first choice!

As a rule we change the catheter type after 3-4
minutes if the catheterization procedure is not suc
cessful within that period of time. Initially an at
tempt is made to enter a lateral sacral vein on the
heterolateral side by means of the curled catheter
during 2-3 minutes. If this is not successful the sa
me catheter is withdrawn to the homolateral side to
enter the internal iliac vein, which takes as a rule
less than 1 minute. If the internal iliac vein cannot
be entered in this way the hooked catheter is intro
duced to enter this vessel. This is usually successful
in less than 1 minute. In this way the whole cathe
ter positioning procedure will as a rule not exceed
4-5 minutes. In the double-catheter method mostly
2 or 3 catheter positioning procedures are needed
to obtain sufficient diagnostic information. In case
a second series of venograms is needed only one of
the catheter positions has as a rule to be changed.
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3. Shape used for homolateral catheterization of a lateral sacral
vein. Cook: Ρ 5.0 - 25 - 50 - Ρ - NS - SC 76.
4. Shape used for homolateral catheterization of the ascending
lumbar vein. Cook: Ρ 5.0 - 25 - 50 - Ρ - NS - SC 72.

Catheter shapes.
The various catheter shapes that are developed
for epidural venography are shown in Fig. 32. The
curled catheter is suitable for heterolateral cathete
rization of the lateral sacral vein. (Cook: Ρ 5.0 - 25 50 - Ρ - NS - SC 62) (Fig. 32-2). The shape of its tip
adapts itself nicely to the anatomical course of this
vein, thus minimizing the risk of perforation. A
guide wire is always needed to introduce the cathe
ter selectively into the desired position. Perforati
on with the guide wire can occur.
A special adapted catheter has been developed
for catheterization of a lateral sacral vein on the
homolateral side (Fig. 32-3) (Cook: Ρ 5.0 - 25 - 50 Ρ - NS - SC 76). The position of the cathetertip in
the vein is usually not ideal which increases the risk
of perforation during manipulation and during
full-dose pressure-injection. For this reason hete
rolateral catheterization is preferred.

1

Fig. 33. Heterolateral catheterization of right ascending lumbar
vein. Inadequate opacification of the AIVV by the single cathe
ter method. Right L4-L5 disc herniation.

// is advised to use the curled catheter as a first
option for heterolateral catheterization of a lateral
sacral vein as well as for homolateral catheterizati
on of the internal iliac vein!!
The hooked catheter (Fig. 32-1) may be uesed as
a second choice for catheterization of the homola
teral internal iliac vein, when catheterization by the
curled catheter is not successful. This is usually not
difficult from each side. (Cook: Ρ 5.0 - 25 - 50 - Ρ NS - SC 52).
The virtually straight catheter (Fig. 32-4) can be
used for catheterization of an ascending lumbar
vein (Cook: Ρ 5.0. - 25 - 50 - Ρ - NS - SC 72). The
left one can usually be catheterized in this way
from the left side without any difficulty. Attempts
to do the same on the right side often fail, and in
such cases one has to resort to heterolateral cathe
terization. For this purpose the tip of the catheter
should be adapted (Fig. 33), which can easily be
done in boiling water or steam.

4.2.4. Special problems in catheterization.
Congenital abnormalities may cause difficulties
during puncture or catheterization. Also previous
operations can give such problems.
The following examples illustrate this:
1) Congenital double inferior vena cava: heterola
teral catheterization is impossible (Fig. 24).
2) Absence of communication of the internal iliac
vein with the common iliac vein: catheterization of
the internal iliac vein is impossible on the cor
responding side (Fig. 25).
3) Abnormal level of junction of the internal iliac
vein (Fig. 26).
4) Duplication of the internal iliac vein (Fig. 53).
5) Segmental absence of the ascending lumbar
vein. When the lower segment is not present, selec
tive catheterization of this vein is impossible (Fig.
10, 11).
6) Small calibre of the ascending lumbar vein, en53

Fig. 34a. Both catheters are introduced from the right groin because of a varicose veins operation on the left side. The catheters are introduced into the right internal iliac vein and into a
left lateral sacral vein.

tailing the risk of perforation either by the guide
wire or by the cathetertip.
7) Abnormal position of the femoral vein. The
puncture can be unsuccessful if this vein runs behind or lateral of the femoral artery, instead of medial.
Occasionally the vein is punctured through the artery. This is not always noticed and may lead to arterial bleeding after completion of the procedure.
8) Surgery for varicose veins or other interventions
in the groin may give rise to fibrosis, impairing the
puncture as well as the manipulation of the catheter. As mentioned before, in such cases 2 catheters
can be introduced from the opposite side (Fig. 34a,
b, c).
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Fig. 34b. Other patient. Both catheters are introduced from the
right groin. The catheters are introduced into two different lateral sacral veins on the left side.

ШШЯЯШШв

Fig. 34с. Epidural venogram. Other patient. Both catheters are
introduced from the right groin because of a varicose veins ope
ration on the left side. The catheters are introduced into the
right internal iliac vein and into a left lateral sacral vein. A left
L4-L5 disc herniation causes total occlusion of the A1VV at the
left side ( - · — ). The disc herniation is much better shown on
the epidural venogram than on the lumbar myelogram (Fig.
34d).

Fig. 34d. Same patient. Lumbar myelogram. Swelling of the
nerve root at the left L4-L5 level suggests the presence of a disc
herniation (-«— ).
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Chapter 5.

COMPLICATIONS

The complications of percutaneous lumbar epi
dural venography are the same as for any femoral
vein catheterization and injection of iodinated con
trast agent.
In 227 cases reported by Gershater and Holgate
(1976), only one complication occurred: a minor
hemorrhage into the soft tissues around the punc
ture site in the groin. О 'Dell et al. (1977) report
two cases of clinically insignificant subintimai in
jections involving the ascending lumbar vein in a
series of 54 cases. Miller et al. (1976) report 4 pa
tients out of 107 who had a clinically insignificant
retroperitoneal extravazation of contrast material.
They advise that the patients should not be heparinized in the course of the investigation because of
the potential danger of retroperitoneal bleeding in
case of a false route. Kistler et al. (1976) mention
one case of phlebitis whereas Roland et al. (1978)
report 3 cases of phlebitis in 240 examinations. Ac
cording to Roland a history of thrombophlebitis
must be considered an absolute contraindication
for this type of examination. Théron et al. (1978)
are the same opinion.
In our case material of 150 patients the total
number of contrast injections was 331. Of those
145 were performed with one catheter and 186 with
two catheters and simultaneous contrastinjection.
The only serious complication we had was a femoral vein thrombosis at the site of the puncture. The
following remarks regarding complications have to
be made:

5.1. LOCAL ANAESTHESIA.
We presume we once had a complication due to
the local anaesthetic. Procain was still used at that
time, and the patient had a drop in blood pressure,
from which he recovered within 5 minutes without
treatment. We now exclusively use lidocain 2%.
This has never given any complication until now.

5.2. SEDATION.
In our opinion sedation of the patient is not needed routinely. When the patient is worried one
may consider to give 10-20 mg valium intramuscular.
If the procedure is performed on out-patient basis we prefer that the patient is escorted home.

5.3. ALLERGIC REACTIONS TO THE
CONTRASTMEDIUM.
As in this examination the contrastmedium is injected intravenously, the allergic reactions are the
same as in investigations like IVP, phlebography
of extremities and cavography. No premedication
is given routinely.
The usual facilities in case of an emergency
should be at hand. Only 3 of our 150 patients showed minor allergic reactions (urticaria).

5.4. VENOUS PERFORATIONS.
Manipulation with catheter and guide wire can
both cause a perforation of the vein, especially in
the ascending lumbar vein and the lateral sacral
vein.
In our material a small extravazation of contrastmedium occurred 9 times in 9 patients during manipulation. The usual manually injected test-dose
revealed the perforation. This test-injection caused
slight or no discomfort.
If the extravazation occurs during the full-dose
pressure-injection the patient always complains of
pain. This lasts for about 5-10 minutes. It is not
dangerous. Apparently serious bleeding does not
occur as we are dealing with a low pressure venous
system. The contrast is completely resorbed in
about half an hour. This type of extravazation occurred in 3 patients (Fig. 35).
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Fig. 35. Perforation of a lateral sacral vein during full-dose
pressure injection causes extravazation of dye into the soft tissues at the left side ( ^
).

Fig. 36. Perforation of a lateral sacral vein during full-dose
pressure injection causes an epidurogram ( ^
). Note the
straight vein in the midline of the vertebral canal ( ^ ).

An epidurogram was shown in one other patient
after perforation of a lateral sacral vein (Fig. 36).
This was rather painful to the patient. The pain
subdued after 15 minutes.
No permanent harmful effect was seen in any of
the above mentioned patients.

tally. Patients are mobilized 2 hours after completion of the procedure.
Five patients in our series obtained a pressure
bandage. In one, a thrombosis of the femoral vein
at the site of puncture occurred presumably caused
by the pressure bandage and/or haematoma. Embolic phenomena were not observed.
We flush the catheters during the procedure with
heparinized saline (10.000 units per 1000 ml).
Systematic heparinization is avoided.
A history of thrombophlebitis is considered a
contraindication for epidural venography.

5.5. THROMBOTIC-EMBOLIC PHENOMENA.
The puncture site is covered with a band-aid. No
pressure bandage is routinely used. This is only necessary if the femoral artery is punctured acciden-
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Chapter 6.

INTERPRETATION

6.1. DIAGNOSTIC CRITERIA IN LUMBAR
DISC HERNIATION.
Proper interpretation requires optimal visualization of the anterior epidural venous plexus and surrounding veins on both sides, particularly since
even a minor difference in the perfusion of these
veins can be of diagnostic value. Double-catheter
venography and simultaneous contrast injection as
a rule leads to particularly good opacification of
the anterior epidural veins. Visualization of the
surrounding vessels (including the suprapedicular
and infrapedicular veins) is often somewhat less
constant, but as a rule quite satisfactory. If not, a
second series after altering the position of the catheter(s) may solve this problem. In this way misinterpretation due to artefacts will be avoided.
Though the pattern of the anterior epidural venous plexus varies considerably among patients, in
each individual it is remarkably symmetrical on the
two sides. Asymmetry at one or more levels should
raise suspicion of an abnormality. For this reason
only A.P. series are performed. Oblique series give
hardly any additional information and are therefore not routinely used. In some cases the lateral projection can be useful in demonstrating a stenosis of
the vertebral canal.
The anterior internal vertebral veins ( = anterior
epidural veins) are situated immediately adjacent
to the vertebral bodies and the vertebral discs and
are firmly connected with these structures. Any
disc lesion that compresses a nerve root will previously compress the corresponding epidural veins,
interposed between the disc and the nerve root.
The venographic signs of a disc herniation are produced when a herniated disc or sequester gradually
compresses, thins, displaces and finally obstructs
the adjacent veins (Fig. 37, 38).
In our opinion the most important radiographic
signs of a disc herniation are:
1. Occlusion of the anterior internal vertebral
veins (AIVV).

This may be observed on one side (Fig. 10b, 39,
40), or — in case of a big disc herniation — even
on both sides (Fig. 31, 41). Unilateral block of the
anterior internal vertebral veins at the level of the
disc may in certain cases give rise to disturbances
of the blood flow at the levels above the disc herniation, thus causing artefacts (Fig. 53a, b). A complete block of both anterior internal vertebral venous plexus will sometimes prevent filling of all
AIVV above the level of the disc herniation (Fig.
31,41).
2. Displacement and abnormal curvation of the
anterior internal vertebral veins (Fig. 42).
3. Combination of blockage of the medial anterior
internal vertebral veins and displacement of the lateral ones (Fig. 43).
4. Compression of the anterior internal vertebral
veins without displacement. This causes decreased
radiodensity of the vessels filled, as they contain
less contrast (Fig. 44, 45).
5. Failure of visualization of interpedicular
vein(s). This often occurs in combination with unilateral or bilateral occlusion of the anterior internal vertebral veins as a secundary feature (Fig. 39).
As a solitary observation this finding is of dubious
significance. Moreover the presence of the catheter
in an ascending lumbar vein may sometimes disturb the flow or occlude the interpedicular vein(s),
thus preventing adequate visualization.
6. Collateral flow may be observed if the anterior
epidural veins are occluded (Fig. 46).
Points 1-6 are the criteria used by us for making
the diagnosis. This is in accordance with the current literature. The following points are also described, but are in our opinion of less diagnostic value:
7. Posterior displacement of the anterior internal
vertebral veins at an interspace on the lateral projection. However, disc prolaps, disc protrusion
and posterior lipping may cause the same picture,
so that this phenomenon may not be considered di59

Fig. 37. Diagram showing some possibilities of displacement,
compression or occlusion of the AIVV caused by a disc herniation: a = compression of the AIVV; b = occlusion of the
AIVV; с = laterad displacement of the AIVV; d = occlusion of
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the medial part of the AIVV and laterad displacement and compression of the lateral part; e = occlusion of the lateral part of
the AIVV and mediad displacement and compression of the medial part. This phenomenon is less frequently observed.

Fig. 38. Diagram of some venographic signs of a disc hernia
tion: a = Left L4-L5 disc herniation causes totai occlusion of
the AIVV and a collateral circulation; b = Left L4-L5 disc her
niation causes compression of the AIVV; с = Left L4-L5 disc
herniation causes total occlusion of the medial part of the AIVV

and compression and some laterad displacement of the lateral
part; d = Big L4-L5 disc herniation causes total occlusion of
the medial part of the AIVV on both sides and compression and
laterad displacement of the lateral part of the AIVV on both
sides.

ly disc herniation on multiple levels than lumbar
myelograms, when performed on the same patient
(Fig. 48, 56).
Epidural venography offers the opportunity to
reveal disc herniations caudal or cranial to the level
of a myélographie stop (Fig. 49a, b). In such cases
the method has to be considered indispensable f or
correct preoperative evaluation of the lumbar le6.2. DISC HERNIATION AT MULTIPLE
vels that are not shown in myelography!
LEVELS.
In case of suspicion of multiple disc herniations
it is advisible to perform more than one series of
It is possible to detect disc herniation on more venograms with different catheter positions, to
than one level, like in myelography (Fig. 47a, b, c). avoid misinterpretation due to artefacts caused by
Epidural venograms however show more frequent- stream effects!
agnostic (Koch et al. 1971). Moreover an unilateral
disc herniation can easily be missed due to overprojection.
8. Delay of run-off of contrast agent in case of a
total stop.
9. Prestenotic varicose dilatation of an obstructed
vein.
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Fig. 39. Left L5-S1 disc herniation causes total occlusion of the
AIVV at that level on the left side ( -*— ). At the L4-L5 level on
the left side the AIVV are not optimally opacified because of
disturbance of the venous flow caused by the disc herniation at
the adjacent lower level.

Fig. 40. Left L2-L3 disc herniation causes total occlusion of the
AIVV at that level on the left side ( • — ). This lesion was not
evident on the myelogram. Heterolateral catheterization of a
left lateral sacral vein and homolateral catheterization of the
left internal iliac vein shows good opacification of the entire
vertebral venous system!

6.3. VENOGRAPHIC EVIDENCE OF A DISC
HERNIATION.

If the myélographie findings are very evident,
the venographic findings as a rule show the lesion
at least to an equal degree. Frequently the venographic findings are even more impressive (Fig.
47a, b, c).

Epidural venography may reveal a lateral disc
herniation that is not observed in lumbar myelography. In our study this happened in six surgically
verified cases (Fig. 56a, b, d).
In our experience a lateral disc herniation is as a
rule much better shown on the venograms than on
the myelograms (Fig. 50a, b, 51a, b, 52a, b).
If any disc herniation causes indistinct or minor
signs on the myelogram, the lesion is more clearly
demonstrated on the venogram in nearly all cases
(Fig. 34c, d).
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6.4. PITFALLS AND DIFFICULTIES IN
INTERPRETATION.
6.4.1. Stream effects.
As we are dealing with a low pressure system and
a very slow blood flow, even minor lesions may

Fig. 41. Big L4-L5 disc herniation causes total stop of the A1VV
( ^ ). Above this stop the AIVV are hardly opacified. The
contrastmedium disappears via the extravertebral venous
system ( -«— ) and the ascending lumbar veins.

Fig. 42. Right L4-L5 disc herniation causes laterad displacement and compression of the lateral part of the AIVV ( -«—)
and compression of the medial part (-«—).

cause considerable alterations in the venous flow,
resulting in inadequate visualization of certain
areas. Also under normal circumstances some vertebral veins tend to show filling defects (ascending
lumbar veins and interpedicular veins).
For correct interpretation of the venograms the
following points are of interest:
1. The now in the anterior epidural veins may be
disturbed cranial to a disc herniation, imitating
another disc herniation on a higher level (Fig. 53a,
b). In such a series it is advisable to perform a second series of venograms after altering the catheter
position. In this way this diagnostic problem can
usually be solved.
2. The epidural veins are sometimes insufficiently
visualized as most of the contrast escapes via a large ascending lumbar vein (Fig. 54). Injection of

dye via two catheters introduced into veins on the
opposite side may be of help as well as the use of
metrizamide in a high iodine concentration (370
mg/ml).
3. Due to stream effects occasionally non-filling
or segmental filling defects of the ascending lumbar veins can occur under normal circumstances.
After altering the position of one or two catheters
better filling may be observed (Fig. 12a, b, 13a, b,
55a, b).
4. Under normal circumstances also segmental
non-filling of the interpedicular veins is frequently
seen (Fig. 6a). In certain cases some interpedicular
veins may be occluded if an occlusive catheterization of the ascending lumbar vein is performed. In
that event it can be of use to introduce this catheter
into another vessel.
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Fig. 43. Righi L4-L5 disc herniation causes laterad displace
ment and compression of the lateral part of the AIVV and oc
clusion of the medial part ( - ч — ).

Fig. 44. Left L4-L5 disc herniation causes compression and
slight displacement of the AIVV { -«— ).

6.4.2. Overprojection of posterior external
vertebral veins.

crosses a pedicle, it is undoubtedly an external ver
tebral vein (Fig. 14a, b, 59).
In cases of doubt angiotomography may solve
the problem.

The angiographic appearance of the posterior
external vertebral veins may vary considerably. In
most cases the external vertebral veins in the para
median region are not or hardly visualized. In a
number of cases these veins project themselves just
over the anterior intravertebral venous plexus. In
case of an occlusion of this plexus, the overprojecting external vertebral veins may sometimes imitate
the course of the AIVV, thus causing confusion.
As a rule the course of these veins is somewhat dif
ferent and very often they fill somewhat later. In
most cases differentiation can be made in this way
(Fig. 56a, b, c, 57a, b, 58a, b). Whenever a vein
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6.4.3. Overprojection of posterior internal
vertebral veins (PIVV).
As a rule these veins are not opacified. The
PIVV may fill via collaterals if the AIVV are
obstructed (Fig. 59). The overprojection of the
PIVV may cause a serious diagnostic problem,
especially at the L5-SI level, as generally also a
part of the AIVV has here a straight paramedian
course. Angiotomography may be of help in these
cases (Fig. 19).

Fig. 45. Big L4-L5 disc herniation causes compression of all
AIVV at this level and occlusion of some of these veins on the
left side (-*— ). Disturbance of the flow cranial to the lesion
causes less intense opacification of the AIVV.

Fig. 46. Disc herniation blocks the AIVV at the L4-L5 level on
the right side. Collateral flow is observed ( ^ ).

6.4.4. Postoperative findings.

6.4.5. Arthrotic and spondylotic changes.

The epidural veins may be occluded at the level
of the operation after a discotomy or a laminectomy (Fig. 60, 61). In our experience however also
normal venograms may be seen after those operations, contrary to earlier published opinions. Sometimes the AIVV show reduced filling at the level
that has been operated upon (Fig. 62).
In operated patients a normal epidural venogram excludes the possibility of a recurrent disc
herniation, but an abnormal venogram has no diagnostic value at the level that is surgically explored. Postoperative venographic alterations may
show the same features as a disc herniation (Fig.
60, 61). Postoperative venograms may however reveal disc herniation on the other levels (Fig. 62).

According to Koch and Nobbe (1971) excessive
posterior lipping may occasionally cause a compression or even an occlusion of the anterior internal vertebral veins.
In our experience excessive arthrotic changes at
the intervertebral joints may be associated with occlusion of the interpedicular veins, especially at the
L5-S1 level (Fig. 63).
In our case material one patient showed an
abrupt stop in an interpedicular vein caused by an
arthrotic osteophyte (Fig. 64). In this patient myelography and epidurography were normal. The patient was without complaints after a desobstructive
operation.
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Fig. 47a. Epidural venogram. Total occlusion of the AlVV at
the L4-L5 and L5-S1 level on both sides caused by two big disc
herniations ( ^ ). At the L5-S1 level some collateral flow is ob
served via the exlravertebral veins (-<«—). The visualization of
the small straight vein in the midline of the vertebral canal is not
impaired by the presence of the disc herniations ( - < — ) .

6.4.6. Tumours.
Occasionally lumbar epidural venography may
reveal an unexpected tumour in the sacral region
when the clinical symptoms are more in favour of a
disc herniation.
Though epidural venography has a limited value
in the detection and delimitation of tumourgrowth
in the lumbosacral and lower thoracic region, this
method may sometimes be of use. Myelography
and arteriography have to be considered the me
thods of choice for detection and delimitation of
benign and malignant tumours in the vertebral re
gion. Bone scintigraphy may sometimes be of help.
In epidural double-catheter venography the
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Fig. 47b, с Same patient. Lumbar myelogram. Disc herniation
at the levels L4-L5 and L5-S1 (surgically verified).

AIVV are as a rule very well visualized at all lum
bar levels and at the levels Th. 11 and Th. 12 (Fig.
6a, b). Occasionally these veins are shown at high
er thoracic levels (Fig. 7a).
According to Vogelsang epidural venography by
the transosseous method proved to be useful to de
tect metastatic tumours in the vertebral column
that are not visualized on the myelograms. Hodgkins disease, leukemia, plasmocytoma and reticulumcell sarcoma may produce lesions that are simi
lar to the findings of a metastatic tumour. Even a
benign osteoblastoma can cause the same finding
on the epidural venogram.
Isolated benign extradural tumours are very
rare. The most important representatives are the

Fig. 48. Lateral disc herniation at the levels L4-L5 and L5-SI on
the right side (surgically verified). The AIVV show compression
and partial occlusion on the right side at both levels ( -«— ). In
this case the lumbar myelogram showed no abnormalities.

neurinomata. The sites of predilection are the lower cervical, the upper thoracic and the upper lumbar region.
Vogelsang also reports that intradural lesions as
lipoma, meningioma, ependymoma and glioma
can frequently be demonstrated by intraosseous
epidural venography. These tumours may compress and even obstruct the epidural veins. Angiomata may be recognized by the presence of venous
abnormalities.
In contrast with the ossovenographic method,
the lumbar venographic catheter method has only
diagnostic value below the level Th. 10.
The main characteristics of malignant tumourgrowth are represented by abrupt venous stops
and/or abrupt decrease of the venous calibre cau-

sed by either ingrowth or compression by malignant tumour tissue, either of the epidural veins or
of the other vertebral veins (Fig. 65a, 66a, b).
Benign tumours in the vertebral canal manifest
themselves mainly by compression, displacement
or obstruction of the anterior internal vertebral
veins. Collateral flow around the lesion may be observed (Fig. 67).
Epidural venography has been performed in 3
patients with tumourgrowth in the vertebral region.
The first case may demonstrate that epidural venography occasionally happens to be the first method to reveal a malignant tumour in the sacral region, though there is no clinical suspicion of any
malignancy at all:
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Fig. 49a. Epidural venogram. Total occlusion of the AIVV is
observed at the levels L3-L4, L4-L5 and L5-S1 ( 3 r ) caused by
big disc herniations at all three levels (surgically verified). The
compression of the AIVV at the L2-L3 level on the right side
may be caused by another disc herniation (-«— ). This level is
not explored. At the disc levels L3-L4, L4-L5 and L5-S1 some
collateral circulation is observed via the PIVV ( - ^ ^ ), especially on the left side. The straight vein arises at the L3-L4 level

Fig. 49b. Same patient. Lumbar myelogram. Total stop at the
L3-L4 level caused by a disc herniation ( ^
). At the L2-L3
level some indentation of the contrast column is observed probably caused by another disc herniation. The disc herniations at
the levels L4-L5 and L5-S1 cannot be visualized on this myelogram.
Epidural venography therefore has to be considered indispensable for preoperative evaluation of ail lumbar levels in case of a
myélographie stop!

A 15-years old boy suffered increasingly from
low back pain during half a year. In the last weeks
hypalgesia of the lateral part of the right leg developed as well as a positive Lasègue sign. The blood
sedimentation rate was normal. The plain X-rays
of the lumbosacral vertebral column as well as the
lumbar myelogram showed no abnormality. Epidural venography was performed because there
was clinically suspicion of a disc herniation. The
epidural venograms showed no disc herniation but
revealed a lack of vascularization in the right part
of the sacrum. Abrupt venous stops were observed

in the AIVV at the L5-S1 level and in some sacral
and presacral veins on the left side (Fig. 65a). The
presence of a malignant presacral tumour, invading the sacrum through the intervertebral sacral
foramina, was suggested. Tomography and bone
scintigraphy of the sacral region however proved
to be normal. In order to diagnose the malignancy
for sure, selective arteriography of the right hypogastric artery was finally performed (Fig. 65b, c).
The arteriogram revealed without doubt a malignant presacral tumour covering the right half of
the sacrum. Also a metastatic lesion in the right
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Fig. 50a. Epidural venogram. Occlusion of the AIVV at the L5Sl level on the left side ( ^ ) clearly demonstrating the presence of a disc herniation (surgically verified).

Fig. 50b. Same patient. Lumbar myelogram. Dubious swelling
of the nerve root at the left L5-SI level. No convincing evidence
of disc herniation. The disc herniation is more clearly shown on
the epidural venogram.

groin was shown. As surgical intervention was impossible the patient has been treated by radiotherapy and chemotherapy. Three months later he died.
Autopsy revealed an extra skeletal osteosarcoma.
The second patient (male; age 65) was admitted
to hospital because of pain in the adductor region
of the left leg, in the scrotum and in the perineum
on the left side. There was no previous history of a
malignant tumour. The plain films of the lumbosacral vertebral column showed dubious osteolytic
lesions in the left part of the sacrum and in the left
os ilium close to the sacro-iliacal joint. The IVP
showed no abnormality. The CSF was normal.
Bone scintigraphy showed hyperactivity in the left
part of the sacrum and in the left os ilium according to the X-ray findings. Selective left hypo-

gastric arteriography revealed the typical features
of malignant tumourgrowth on the above mentioned locations, probably caused by metastatic lesions. Epidural venography showed the typical venographic signs of malignancy: venous stops and
abrupt decrease of the venous calibre (Fig. 66a, b).
Selective renal arteriography finally revealed the
primary malignant tumour: a very small hypernephroma in the right kidney.
The third patient (female, age 24) has been operated upon 11 years ago because of a meningeoma
in the lower thoracic region (Th. 12). For many
years she was without complaints, but during the
last months she was suffering from a progressive
weakness of the left leg. Also muscular atrophy as
well as absence of reflexes developed in the last few
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Fig. 51a. Epidural venogram. Evident signs of a lateral disc herniation at the left L5-S1 level. The medial part of the A1VV
shows compression and some mediad displacement, the lateral
part shows compression ( ^ ). This case is surgically verified.

weeks in the left lower extremity, due to recurrence
of the meningeoma. Moreover perineal hypalgesia
was observed on the left side. The extent of the tumour could very well be defined by lumbar and
thoracic myelography. Epidural venography showed compression of the AIVV at the site of the
lesion. Also collateral flow was observed. The extension of the lesion was very well demonstrated by
the epidural venogram (Fig. 67).
Epidural double-catheter venography did not
contribute to establish the diagnosis in the last two
cases, as arteriography and myelography already
revealed the diagnosis sufficiently. Both cases are
used only to illustrate the venographic findings of
malignant and benign tumourgrowth in the vertebral region.
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Fig. 51b. Same patient. Lumbar myelogram. Dubious swelling
of the nerve root at the left L5-S1 level. No convincing evidence
of disc herniation. The disc herniation is more clearly demonstrated on the epidural venogram.

6.4.7. Failures of epidural venography.
In 150 patients that have been studied, epidural
double-catheter venography failed completely in 2
patients. In one of these the double-catheter as well
as the single-catheter method failed on two levels.
At the L5-SI level both methods showed a false positive finding at the right side. At the L4-L5 level a
false negative finding was seen at the right side
(Fig. 68). Myelography also failed to demonstrate
the lesion correctly and was false positive at the
L5-S1 level and false negative at the L4-L5 level.
In the other patient myelography as well as epidural venography were false negative at the left L4L5 level. The operation revealed a lateral disc herniation at that site. Overprojection of extraverte-

Fig. 52a. Epidural venogram. Evident signs of a lateral disc her
niation at the right L5-S1 level (compression and occlusion of
A1VV). This case is surgically verified ( ж ).

Fig. 52b. Same patient. Lumbar myelogram. The lumbar mye
logram was considered to be negative. Retrospectively some du
bious swelling of the nerve root may be observed at the right L5Sl level ( φ ). The disc herniation however is more clearly de
monstrated on the epidural venogram.

bral veins contributed to the failure of epidural ve
nography in this case (Fig. 69).
In the whole case material the double-catheter
method once showed dubious signs of a left L5-S1
disc herniation whereas myelography and the sur
gical findings were negative. In this case a reduced
flow in the lateral part of the AIVV was responsi
ble for the wrong interpretation (Fig. 70).
Compared to the double-catheter method, the
single-catheter method more often showed dubious
signs of a disc herniation (4 cases). In these four
patients myelography was twice dubious, once ne
gative and once positive. The finding at operation
was positive in all of them.
Incorrect interpretation of the epidural veno-

grams may be caused by the following phenomena:
a. overprojection of extravertebral veins or PIVV
can obscure the lesion.
b. inadequate opacification of the AIVV can give
rise to misinterpretation; this is more frequently
observed in the single-catheter method.
с minimal differences in venographic opacificati
on of the AIVV may not correctly be evaluated.
d. stream effects cranial to a disc herniation may
cause artefacts, imitating another disc herniation.
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Fig. 53a. Right L4-L5 disc herniation inadequately demonstrated by heterolateral single-catheterization of the left lateral sacral vein. The AIVV are inadequately opacified at the levels L4L5 and L5-S1 ( ^ ). Duplication of the right internal iliac vein

72

Fig. 53b. Same patient. Heterolateral catheterization of a lateral sacral vein on both sides. Better opacification of the AIVV
and the surrounding veins on both sides at the L4-L5 and L5-S1
levels. The right L4-L5 disc herniation is clearly demonstrated
( •*— ). Note that on the right side the venous flow above the
disc herniation is disturbed at the L3-L4 level, thus causing an
artefact simulating another disc herniation ( ^ V ^ A ) ! In case of
venographic suspicion of múltiple disc herniations, it is advised
to perform more than one series of epidural venograms — after
altering the position of one or both catheters — in order to
avoid misinterpretation due to stream effects! Duplication of
the right internal iliac vein ( ^
).

/
9

Fig. 54. The contrastmedium escapes via a large ascending lum
bar vein ( ^ І ), causing inadequate opacification of the AIVV.
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Fig. 55a. Left L5-S1 disc herniation. It is not possible to be sure
about this diagnosis because of inadequate opacification of the
surrounding veins (ascending lumbar vein and interpedicular
veins) at this level on the left side ( φ ).

74

Fig. 55b. Same patient. Left L5-S1 disc herniation. One of the
catheters is introduced into the left ascending lumbar vein. Now
the surrounding veins are clearly visualized at this level. There is
no doubt about the diagnosis any more, because the occlusion
of the lateral part of the AIVV is clearly shown ( ^
).
N.B. If the surrounding veins are not sufficiently opacified at
one side, it is advised to put one of the catheters into the cor
responding ascending lumbar vein!

f
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Fig. 56a. First X-ray out of the venographic series. Right
L4-L5 disc herniation causes total occlusion of the AIVV; right
L5-S1 disc herniation causes total occlusion of the lateral part
of the AIVV and nearly total occlusion of the medial part
( ^ ). Both disc herniations are surgically verified.

Fig. 56b. Same patient. Third X-ray out of the same venographic series. The right L4-L5 and L5-S1 disc herniation are somewhat obscured by overprojection of extravertebral veins
( - · — ) •

IS

Fig. 56c. Same patient. Other catheter position combination.
The right L4-L5 and L5-S1 disc herniations are completely ob
scured by overprojection of extravertebral veins (-<—) and at
the L4-L5 level possibly also by a PIVV ( - ^ ί ) .
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Fig. 56d. Same patient. Lumbar myelogram. Shortening of the
root sleeve at the L4-L5 level on the right side suggesting the
presence of a disc herniation ( - ч — ) . At the L5-S1 level on the
right side no signs of a disc herniation are observed!

Fig. 57a. Left L3-L4 disc herniation causes occlusion of the medial part of the AIVV ( ^ ).

Fig. 57b. Same patient. The left L3-L4 disc herniation is obscured by overprojection of extravertebral veins ( - · — ).
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Fig. 58a. Big L4-L5 disc herniation occludes the AIVV on the
right and on the left side ( -«— ).
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Fig. 58b. Same patient. The big L4-L5 disc herniation is on the
right side obscured by overprojection of the external vertebral
venous plexus after altering the position of one of the catheters

Fig. 58c. Same patient. Lumbar myelogram shows big L4-L5
disc herniation ( 4 ).

Fig. 59. Left L4-L5 disc herniation obscured by overprojection
of a PIVV { A ). On the right side an oblique running extravertebral vein is observed ( -*— ).
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Fig. 60. Total occlusion of the AIVV at the left L4-L5 level due
to a previous operation for a disc herniation ( ^
). Both catheters are introduced from the right femoral vein into different
lateral sacral veins on the left side. This is performed because
the puncture at the left side was not successful.
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Fig. 61. Nearly total occlusion of the AIVV due to a previous
operation for a disc herniation at the right L5-S1 level
( ^
).

Fig. 62. Abnormal aspect of the AIVV and reduced flow
through these veins at the L4-L5 level due to a previous operation for a disc herniation at this level ( ^
).
Total occlusion of the AIVV at the right L5-S1 level caused by a
disc herniation (-*— ). This disc herniation was not evident on
a lumbar myelogram recently performed.
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Fig. 63a. Non-visualization of the interpedicular veins on both
sides at the L5-S1 level, due to compression by spondylotic
osteophytes at the intervertebral joints ( ^ )-
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Fig. 63b. Same patient. Lumbar myelogram. At the L5-S1 level
the root sleeves are not filled on both sides. Sclerosis around
both intervertebral joints on this level ( ^ 1 )<

Fig. 64. Abrupt stop in an interpedicular vein at the L5-S1 level
on the left side (-·—). In this case myelography and epidurography were negative. At operation a spondylotic osteophyte
was observed causing compression and swelling of the corresponding nerve root.
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Fig. 65a. Epidural venogram. Malignant tumourgrowth.
The AIVV and some sacral veins show abrupt stops ( ^ ). The
vertebral venous plexus of the right part of the sacrum is not vi
sualized. These phenomena are caused by a malignant presacral
tumour invading the sacrum via the intervertebral foramina
(extra-skeletal osteosarcoma).

84

Fig. 65b, с Same patient. Selective hypogastric arteriogram on
the right side. At the right part of the sacrum an area of abnor
mal vascularization is observed, showing a malignant tumour

65c
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Fig. 66b. Same patient, different catheter position. The venogram shows stops and an abrupt change in the calibre of some
veins ( -*— ), caused by malignant tumourgrowth.
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Fig. 67. Epidural venogram of the lumbo-thoracic region. An
ependymoma in the vertebral canal causes compression and occlusion of the AI VV at the site of the lesion. The exact extension
of the tumour is clearly demonstrated ( ^
). Collateral
flow is observed at the site of the lesion (-·—).

Fig. 68. Failure of epidural venography. Compression and occlusion of the AIVV is observed at the right L5-S1 level suggesting the presence of a disc herniation { ^
). No abnormalities are seen at the L4-L5 level.
At operation no disc herniation was found at the right L5-S1
level, but there was a small lateral disc herniation at the right
L4-L5 level. In this case epidural venography was wrong at two
levels.
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Fig. 69. Failure of epidural venography. The left L4-L5 disc
herniation is obscured by overprojection of an extravertebral
vein ( -«— ). This level was reported to be normal. At operation
however a left L4-L5 disc herniation was observed.

Fig. 70. Failure of epidural venography. At the left L5-S1 level
poor opacification of the lateral part of the AIVV is observed
( - « — ). This has been considered a dubious sign for a lateral
disc herniation. At operation no disc herniation was found.

Chapter 7.

QUALITY EVALUATION OF THE EPIDURAL VENOGRAMS

7.1. INTRODUCTION
Proper interpretation of the epidural venograms
requires optimal visualization of the anterior epidural venous plexus and the surrounding veins
(e.g. ascending lumbar veins and interpedicular
veins), particularly since even a minor difference in
the perfusion of the above mentioned veins can be
of diagnostic value. Radiographs with excellent
contrast and homogeneous filling of the lumbar
vertebral venous system, especially on the side of
the clinical suspicion, are of essential importance
for correct interpretation.
During this study we noticed that single-catheter
venography gives frequently rise to inhomogeneous opacification of the anterior epidural veins and
surrounding veins, thus causing deceiving pictures
(Fig. 71a, b, 72a, b). Frequently multiple venograms have to be performed to reveal the diagnosis
sufficiently. This fact has also recently been reported by Giustra et al. (1978).
As we considered the results of the singlecatheter method not optimal, we tried to improve
the quality of the venograms by introduction of
two catheters and simultaneous contrastinjection.
Generally the catheters were introduced from both
groins (double-catheter method).
Shortly after the start of this procedure it became likely that in double-catheter venography better
homogeneous filling of the vertebral venous plexus
is achieved (Fig. 73a, b, 74a, b, 75a, b, c, d). Moreover it became evident that many different catheter
position combinations are available to obtain good
quality venograms (Fig. 29, 30). Consequently new
catheter shapes have been developed to facilitate
the procedure and to shorten the fluoroscopy time
(Fig. 32).
An important feature in epidural venography is
the very slow blood flow in the intravertebral venous system, associated with unpredictable differences in local perfusion of given areas. Moreover
we are dealing with a low pressure system. Homo-

geneous visualization of such a system may be difficult. In order to avoid deceiving pictures due to
poor filling, an optimal technique for offering the
contrastmedium is required. The double-catheter
method provides a considerable number of catheter position combinations by which adequate filling can be obtained of the vertebral veins that are
of interest.
In obese patients effective compression on the
inferior vena cava may not be successful. Reliable
interpretation of the right side of the venograms
and of the whole L5-S1 level can be impossible due
to overprojection of the inferior vena cava and the
common iliac veins. As the contrast medium escapes via these large vessels inadequate visualization
of the epidural veins may also be noticed. However
in a number of cases reasonable filling of the epidural veins may occur (Fig. 31a, b, 76).
When for some reason the opacification of the
epidural and surrounding veins is not optimal, metrizamide (Amipaque) may improve the quality of
the venograms if used in an iodine content of 350370 mg/ml, which is a concentration much higher
than routinely used (300 mg/ml).
In this study considerable attention has been
paid to differences in venographic quality between
single and bilateral injection. Also the venographic
result of different catheter positioning is studied in
the single-catheter as well as in the double-catheter
method. As it is not justified to perform too many
investigations in the same patient, the majority of
the cases was studied by the single- as well as the
double-catheter method, so that both methods
could sufficiently be compared.
For the evaluation of the quality of epidural
single- and double-catheter venography the following questions should be answered:
1. Is double-catheter venography superior, equal
or inferior to single-catheter epidural venography?
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Fig. 71a. Single-catheter method. Heterolateral catheterization
and single contrastinjection into the left ascending lumbar vein
causes inadequate opacification of the AIVV at the levels L4-L5
and L5-S1.

Fig. 71b. Double-catheter method. Same patient. Better opaci
fication of the AIVV and the surrounding veins. Big L4-L5 disc
herniation causes compression and nearly total occlusion of the
AIVV on both sides ( - « — ) . Cranial to this lesion the flow
through the AIVV is somewhat disturbed causing less intense
opacification. Note the segmental absence of the ascending
lumbar vein on the right side.

2. Single-catheter method.
a) Is there a systematic difference in venographic
quality between the left and right side depen
dent on the side of the catheter position?
b) Is there a difference in venographic quality if
different catheter positions are used?
c) Is there a difference in venographic quality on
various lumbar levels dependent on the catheter
position?
d) Is it preferable to position the catheter on the
side of the symptoms as a first option?
3. Double-catheter method.

a) Is there a difference in venographic quality if
different catheter positions are used?
b) Is there a difference in venographic quality on
various lumbar levels dependent on the position
of the catheters?
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7.2. CASE MATERIAL
Lumbar epidural venography was performed in
150 patients with symptoms of lumbar disc disease.
Of them 87 were male and 63 female.

Age distribution
(at the time of epidural venography)
age
10-19
20—29
30-39
40—49
50—59
60-69
70—79

frequency
3
17
42
53
24
10
1

percentage
2.0
11.3
28.0
35.3
16.0
6.7
0.7

150

100

Lumbar epidural venography was performed either by contrastinjection via a single catheter or by
bilateral contrastinjection via two catheters.
In 33 patients only the single-catheter method
was used. In 30 of them two series of venograms
were performed with different positions of the
single-catheter. In 3 patients only one series was
made.
In 37 patients only the double-catheter method
with simultaneous contrastinjection was performed. Of them 34 patients had two series of venograms with different catheter positions. 3 Patients
had only one series.
In 80 patients the investigation was performed
by the single-catheter method as well as by the
double-catheter method. Of them:
44 patients had one series with one and one series
with two catheters.
34 patients had one series with one and two series
with two catheters.
1 patient had two series with one catheter and one
series with two catheters.
1 patient had two series with one catheter and two
series with two catheters.
The total number of lumbar epidural venograms
in 150 patients was 331. Of them 145 investigations
were performed with one catheter and 186 with
two catheters and simultaneous contrastinjection.
Lumbar myelography was performed on 146 patients (97,5%). Operation was performed on 63 patients (42%).
All patients had plain X-rays of the lumbo-sacral
vertebral column (100%). All patients underwent a
clinical examination by a neurologist (100%).
7.3. CHARACTERISTICS RECORDED.
In the majority of the cases of lumbar disc herniation the disease is confined to the L4-L5 and L5-

Sl level. Other levels are less frequently involved,
so we confined our statistical approach to the levels L3-L4, L4-L5 and L5-S1.
The following venographic findings are distinguished by quality codes:
a) Overall quality of visualization of the epidural
venograms.
b) Location of the disc herniation.
c) Radiological evidence of a disc herniation.
Points a) and c) are of interest for the venographic quality classification; points b) and c) are of
interest for the evaluation of the diagnostic value
of the venographic method.
a) Overall quality of visualization of the epidural
venograms.
The overall quality of visualization of the lumbar vertebral venous plexus is coded separately. A
code is given to the right side and to the left side, to
establish whether there are systematic differences
in quality between the two sides.
Separate classification of the surrounding veins
(e.g. ascending lumbar veins and interpedicular
veins) is not possible, as these veins opacify too inconstantly and as they are too variable in appearances. For this reason the classification is mainly
based on the quality of visualization of the AIVV.
The quality of visualization of the vertebral
veins (contrast and/or number of veins filled) is
classified as follows:
1) Poor: The AIVV are not visualized, hardly visualized or reasonably visualized, but on the
minority of the locations only. Reliable interpretation is not possible.
2) Moderate: The AIVV are reasonably visualized
on the majority of the locations. Reliable interpretation is not possible on all levels.
3) Good: The AIVV are sufficiently visualized on
all locations for correct interpretation. Sufficient opacification is seen of the greater part of
the surrounding veins.
4) Very good: The AIVV are well visualized on all
locations. Also good opacification of most of
the surrounding veins is observed. The quality
may be considered optimal for correct interpretation.
These 4 venographic grades of quality are given
separate codes.
b) Location of the disc herniation.
In order to indicate the site of the lesion the vertebral canal is subdivided into 3 equal portions on
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Fig. 72a. Single-catheter method. Big L5-S1 disc herniation. In
adequate opacification of the AIVV and the surrounding veins.
(Heterolateral catheterization of a lateral sacral vein on the left
side).

Fig. 72b. Double-catheter method. Same patient. Big L5-S1 disc
herniation. The second catheter is introduced into the left
ascending lumbar vein in order to achieve better filling of the
AIVV cranial to the L5-S1 disc herniation. The extension of the
lesion is now clearly shown ( 4 i ) because of better filling of
the surrounding veins. At the L4-L5 level the AIVV show no
optimal filling, because the big disc herniation at the L5-S1 level
blocks nearly all AIVV at the L5-S1 level, thus causing a distur
bance of the venous flow.

the a.p. view at each of the levels L3-L4, L4-L5
and L5-S1: L = left part; С = central part; R =
right part.
c) Radiological evidence of a disc herniation.
At each location (at the levels L3-L4, L4-L5, L5Sl) the following findings are distinguished by co
des:
1) clear disc herniation (pos.)
2) dubious disc herniation (dub.)
3) no abnormality (neg.)
4) non-diagnostic ( = too bad quality for diag
nostic conclusions = n.d.)

At each location these findings are indicated. In
this way the findings of epidural venography are
coded at 9 locations (3 χ 3).
The epidural venograms have been reported and
coded twice by the author without knowledge of
the results of the lumbar myelograms or the surgi
cal findings at the time of reporting. In case of a
discrepancy between the findings at the same loca
tion the following rules are applied:
a) clear evidence of a disc herniation has priority
over dubious evidence, no abnormality or
"non-diagnostic".
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Fig. 72c. Same patient. Lumbar myelogram. Total stop at the
level L5-S1 ( ^ ).

b) dubious evidence of a disc herniation has priori
ty over no abnormality or "non-diagnostic".
c) no abnormality has priority over "non
diagnostic".
Because of anatomical conditions, small central
disc herniations may not be noticed on the epidural
venograms at the level L3-L4 and L4-L5, as the
epidural veins at these levels run in the lateral part
of the vertebral canal. Central disc herniations will
only manifest themselves at these levels when they
are big enough to cause compression on the AIVV.
Whenever the AIVV are compressed or blocked on
both sides, we always assume that the central part
of the vertebral canal also is involved. At the L5-S1
level a part of the AIVV has a more central course.
Consequently central disc herniations may be de
tected easier on this level.

7.4. STATISTICAL RESULTS.
Single-catheter method (7.4.1.).
The venographic quality of the single-catheter
method is initially evaluated separately for catheter
positions at the left and at the right side. Catheter
positioning in the ascending lumbar veins is stu
died separately because of the poor results of this
procedure (7.4.1.1.).
Also a comparison is made between first and se
cond series of venograms with the catheter in the
same vessel or in the same vessel on the opposite
side in the same patient (7.4.1.2.).
Catheter positioning either on the symptomatic
or on the asymptomatic side might influence the
quality of the venograms. This fact is also studied
(7.4.1.З.).
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Fig. 73a. Single catheter method. Catheter introduced into a
right lateral sacral vein. Right L4-L5 disc herniation causes occlusion of the medial part of the AIVV ( ^ ) and laterad displacement of the lateral part (-«— ).

Fig. 73b. Double-catheter method. Same patient. Better filling
of epidural and surrounding veins by bilateral contrastinjection
into the internal iliac veins. Right L4-L5 disc herniation.

The venographic quality of first and second series of venograms in different patients as well as in
the same patient is compared in relation to the catheter positions. This is performed to investigate
whether there is a significant difference in venographic quality if different catheter positions are
used (7.4.1.4.).
The venographic quality is evaluated at the levels
L3-L4, L4-L5 and L5-S1 to establish if this quality
is dependent on the level (7.4.1.5.).

A comparison of venographic quality of first
and second series of venograms in the same patient
is made, regardless catheter positions (7.4.2.2.).
The venographic quality of first and second series of venograms in different patients as well as in
the same patient is compared in relation to the catheter positions. This is performed to investigate
whether there is a significant difference in venographic quality if different catheter position combinations are used (7.4.2.3.).
The venographic quality at the levels L3-L4, L4L5 and L5-S1 is studied to evaluate if this quality is
dependent on the level (7.4.2.4.).
Finally a comparison is made between the venographic quality of the single- and double-catheter
method to establish whether there are significant
differences (7.4.3.).

Double-catheter method (7.4.2.)
The venographic quality of the double-catheter
method is initially evaluated on the left and on the
right side separately, regardless the catheter positions, to establish whether there is a systematic difference in quality (7.4.2.1.).
94

Fig. 74a. Single-catheter method. Single contrastinjection into
the left ascending lumbar vein causes inadequate opacification
of the vertebral veins at the levels L4-L5 and L5-S1.

Abbreviations:
ALV
= ascending lumbar vein
LSV
= lateral sacral vein(s)
IIV
= internal iliac vein(s)
OTH = lateral sacral vein or internal iliac vein
(single-catheter method)
DIFF = different catheter position combina
tions (double-catheter method)

Fig. 74b. Double-catheter method. Same patient. Bilateral con
trastinjection into the internal iliac vein causes better opacifica
tion of the vertebral venous system. A right L5-S1 disc hernia
tion is now clearly shown ( φ ).

7.4.1.1. Comparison of left and right venographic
quality in relation to catheter position.
Table la)
Catheter in right ALV (ALV-R).
ALV-R

Quality
Left side (L)

Quality Right side (R)
poor mod. good v.good Tot.

poor
moderate
good
very good

2

Total

2

1

1

1
1
2

2
2
I
5

7.4.1. Single-catheter method (EVI).
Quality

The total number of epidural venograms via a
single catheter is 145. This is performed on 113 pa
tients. 32 patients had 2 series of venograms by the
single-catheter method.

R
R
R

>
=
<

Total

L
L
L

1
4
0
5
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Fig. 75а. Single-catheter method. Single contrastinjection into
the left ascending lumbar vein causes inadequate opacification
of the vertebral veins at the levels L4-L5 and L5-S1.

Fig. 75b. Same patient. Double-catheter method. Bilateral in
jection into the left ascending lumbar vein and the right internal
iliac vein causes inadequate opacification of the vertebral veins
at the L4-L5 and L5-S1 level on the left side. This is frequently
observed when this catheter position combination is used!

Table lb)
Catheter in left ALV (ALV-L).

Table 1c)
Other catheter positions on the right side (OTH-R).

ALV-L
poor
moderate
good
very good

Quality
Left side (L)

Total
Quality
R
R
R

>
=
<

Total

96

OTH-R

Quality Right side (R)
poor mod. good v.good Tot.
9
5
1

3
1

2

15

4

2

1

9
8
4
1

1

22

Quality
Left side (L)

Total
Quality

L
L
L

poor
moderate
good
very good

0
15
7

R
R
R

>
=
<

22

Total

L
L
L

11
50
5
66

Quality Right side (R)
poor mod. good v.good Tot.
9
2

1
4
3

2
8
33

11

8

43

4

12
14
36
4

4

66

Fig. 75c. Same patient. Double-catheter method. Better visuali
zation of the vertebral veins. A left L4-L5 disc herniation is
clearly shown because of compression of the AIVV ( M ).

Fig. 75d. Same patient. Double-catheter method. More intense
opacification of the AIVV if one of the catheters is introduced
into a left lateral sacral vein. The left L4-L5 disc herniation is
also clearly shown in this way ( φ ).
N.B. Figs. 75c and 75d illustrate that the best homogeneous
filling of the vertebral venous system is achieved if bilateral in
jection is selectively performed into the pelvic veins [lateral sa
cral vein(s) and/or internal iliac vein(s)]. Bilateral injection with
one catheter in an ascending lumbar vein may frequently cause
inadequate filling at the levels L4-L5 and L5-SI (Fig. 75 b) and
is therefore advised as a second choice!

Table Id)
Other catheter positions on the left side (OTH-L).

Comment:
As selective contrastinjection into the ascending
lumbar vein often gives poor results, the data of
this catheter position are mentioned separately
(ALV).
The results of contrastinjection via a catheter in
to the internal iliac vein or into the lateral sacral
vein are combined in above tables, because there is
little difference in venographic quality between
these two procedures (OTH).

OTH-L

Quality
Left side (L )

Quality
R
R
R

>
=
<

Total

L
L
L

3
40
У

Quality Right side (R)
poor mod. good v.good Tot.

poor
moderate
good
very good

4
3

Total

7

1
6
6

1
25

1
5

6
9
32
5

13

26

6

52

A summary of these four tables is given in table 2.
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Fig. 76. Obese patient. Inadequate compression of the inferior
vena cava. On the right side the A1VV are obscured by overprcjection of the inferior vena cava ( ^
). On the left side the
AIVV are obscured at the L5-S1 level by overprojection of the
common iliac vein ( ^ ). Note the straight vein in the midline
of the vertebral canal ( •*— ).

Table 2
Summary of tables la—d.

Venographic quality:
catheter side
catheter side
catheter side

>
=
<

other side
other side
other side

ALV
number
8
19
0
27

%
29,6
70.4
0
100

Conclusion:
The data of tables 1 and 2 reveal clearly that the
quality of the venograms in 75.2% is the same on
both sides, independent of the catheter position. If
a difference is observed, the best quality is mostly
seen at the side of the catheter position. The latter
conclusion is significant for the ALV-catheter po
sition as well as for the other single-catheter posi
tions (sign-test Ρ = 0.008 and Ρ = 0.036).
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CATHETER POSITION
OTH
number
20
90
8
118

"%

16.9
76.3
6.8
100

TOTAL
number
28
109
8
145

%
19.3
75.2
5.5
100

7.4.1.2. Comparison of venographic quality of the
first and second series of venograms.
In 18 patients two series of single-catheter epidu
ral venograms are performed with the catheter du
ring the second injection in the same vessel or in
the same vessel on the opposite side (3 patients
with ALV position, 15 patients with other posi
tion).
Each series of venograms has been evaluated at
the side of the catheter position.

Table 3
Comparison of quality of first and second venogram performed
in the same vessel.
Quality second venogram
poor mod. good v.good Total
Quality
first
venogram

poor
moderate
good
very good

3(1)
1

KD
1
2(1)

Total

8(1)
2

1

13(2)

1

3(1)
2(1)
11(1)
2
18(3)

Numbers between brackets regard the 3 patients with ALVposition.

Comment:
In 9 patients (50%) both series of venograms are
equal in quality; in 5 patients (27,8%) the first se
ries is the best one; in 4 patients (22,2%) the se
cond series is superior.
Conclusion:
According to the sign-test ( P = 1) no significant
difference in quality between the first and second
series of venograms is demonstrated, if the cathe
ter is positioned in the same vessel or in the same
vessel on the opposite side.
7.4.1.3. Venographic quality in relation to catheter
positioning on the asymptomatic side or
on the symptomatic side of the patient.
The patient's side that shows clinical suspicion
of a disc herniation is indicated as "the symptoma
tic side", the side that has no clinical symptoms as
the "asymptomatic side".
As before, the ALV-catheter position has been
evaluated separately because of its poor venogra
phic quality. The other catheter positions (IIV and
LSV) are combined and indicated as OTH (table
4).

If more than two single-catheter venograms were
performed in the same patient, only one ALVvenogram and one OTH-venogram did count for
the evaluation. If the catheterization was perfor
med twice in the same vessel (be it once on the op
posite side) the catheter position on the asympto
matic side did count, because most venograms we
re performed by catheterization of the symptoma
tic side.
If two venograms were performed by catheteri
zation of the same vessel on the same side the best
venographic quality did count.
Each series of venograms was evaluated at the si
de of the catheter position.

Comment:
ALV-catheter positioning at the asymptomatic
side shows good venographic quality in only 1 of 9
cases. ALV-catheter positioning at the symptoma
tic side shows good venographic quality in 5 of 10
cases.
These two ways of catheter positioning do not
show significant difference in venographic quality
(Fisher's exact test 2 x 2 table, Ρ = 0.14).
Catheter positioning in one of the other vessels
(IIV or LSV) at the asymptomatic side shows
good/very good venographic quality in 19 of 26 ca
ses (73,1%) and at the symptomatic side in 27 of 43
cases (62.8%). No significant difference in veno
graphic quality is observed (X2-test 2 x 2 table,
Ρ = 0.53).
Conclusion:
Catheter positioning on either the symptomatic
or the asymptomatic side does not significantly in
fluence the quality of the venograms.

Table 4
Comparison of venographic quality in catheter positioning on the asymptomatic side and on the symptomatic side.
Position

ALV
asymptomatic side

Quality
poor
moderate
good
very good
Total

number

%

5
3
1
0

55.6
33.3
11.1
0
100

OTH
symptomatic side
number
3
2
4
1
10

asymptomatic side

%

number

30.0
20.0
40.0
10.0

3
4
18
1

100

26

11.5
15.4
69.2
3.8
100

symptomatic side
number

%

8
8
24
3

18.6
18.6
55.8
7.0

43

100
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7.4.1.4. Venographic quality in relation to the
catheter position (AL У and OTH).
Two disjunct groups of patients are compared:
one group with ALV-position of the catheter, one
group with other catheter position (OTH).
The first series of venograms and the second se
ries of venograms are analyzed separately in order
to attain that the same patient can occur once only
in the same comparison. It has to be avoided that a
patient occurs twice in the same comparison, as
certain conditions in the patient itself may influen
ce the quality of the venograms. On behalf of this
the quality of different venograms in the same pa
tient might be dependent.
a) first series of venograms.
Table 5
Quality of first series of venograms in relation to catheter posi
tion
Quality

CATHETER POSITION
TOTAL
ALV
OTH
number
%
number
%
number
%

poor
moderate
good
very good

10
8
5
1

Total

24

41 7
33.3
20 8
42
100

13
14
55
7
89

14 6
15.7
61 8
79
100

23
22
60
8
113

20 4
19 5
53 1
71
100

Ν В If a difference in quality is observed between the right side
and the left side, the data of the side of the catheter position are
used.

Conclusion:
The percentage good and very good venograms
with the catheter in ALV-position (25%) was signi
ficantly lower when compared to the other catheter
positions (69,7%) : XMest 2 x 2 table, Ρ =
0.0002.
b) second series of venograms:
Table 6
Quality of second series of venograms in relation to catheter po
sition

Quality
poor
moderate
good
very good
Total

100

CATHETER POSITION
ALV
OTH
TOTAL
number
%
number
%
number
%
1
1
1
0

(33 3)
(33 3)
(33 3)

4
3
20
2

100

29

13 8
10 3
69 0
69
100

5
4
21
2
32

15 6
12.5
65 6
63
100

Conclusion:
The very small number of cases with the catheter
in ALV-position in the second series of venograms
makes it impossible to establish significant diffe
rences between ALV-position and other catheter
positions.
Another possibility to evaluate the difference in
quality between the ALV- and other catheter posi
tions is to compare the quality of pairs of veno
grams performed in the same patient with two dif
ferent single-catheter positions.
In 14 patients 2 single-catheter venograms are
performed: one with the catheter in ALV-position,
one with the catheter in another position. In these
cases it is possible to compare the quality of the ve
nograms performed with both methods in the same
patient in exactly the same conditions. To compare
the qualities of the right and of the left side as a
whole, the mean value of the codes (0 = poor; 1 =
moderate; 2 = good; 3 = very good) of both sides
is used.
Table 7
Comparison of the quality of two single-catheter venograms
(ALV and OTH) in the same patient.
(the mean value of the quality codes is used)
CATHETER POSITION
ALV
OTH
= a
=b
1
2
1
3
2
1
0
0
1
05
0

0
1.5
05
3
2
1
0.5
1
2
2
2

Difference
=a — b

Number of
patients

1
0.5
05
0
0
0
—05
—1
—1
—1 5
—2

2
3

Total

14

Comment:
In 3 cases the ALV-position of the catheter gives
a superior result, in 3 cases an equal result and in 8
cases an inferior result, when compared to the
other methods.
If the extent of the differences in quality is eva
luated, Wilcoxon's signed rank test reveals signifi
cant inferiority of ALV-positioning of the cathe
ter. (P = 0.029).

Conclusion:
When single-catheter epidural venography is
performed, the quality of the venograms with the
catheter in ALV-position is significantly inferior to
the quality of the venograms with other catheter
positions.
7.4.1.5. Evaluation of
lumbar levels.

venographic quality at

As explained before only the levels L3-L4, L4L5 and L5-S1 are evaluated.
As no venographic quality code is recorded for
the levels separately, this quality is evaluated from
the number of locations where the location code is
considered to be "non-diagnostic".
3 separate location codes are given at each level,
so the number of codes "non-diagnostic" can be
minimal 0 ( = maximal quality) and maximal 3 ( =
minimal quality).
In table 8 mean numbers of "non-diagnostic"
codes at each level are given for all patients that
had single-catheter venography for ALV-catheter
positions and for the other catheter positions sepa
rately.
If two venograms are performed with the same
catheter position in the same patient (on the same
or on different sides), the smallest number of
"non-diagnostic" codes is involved in the mean
value calculation at each level.
Table 8
Mean number of "non-diagnostic" codes at the levels for ALV
and OTH
LEVEL
ALV
OTH

L3-L4

L4-L5

L5-S1

Number of cases

2.04
0.82

2.24
0.91

2.04
0.72

25
102

Comment:
In 18 of 25 cases with ALV-position of the ca
theter (72,0%) and in 73 of 102 cases with other ca
theter positions (71,6%) the number of "non
diagnostic" items was equal on all 3 levels (L3-L4,
L4-L5, L5-S1).
Application of Friedman's test in the remaining
cases (where the code "non-diagnostic" is not
equally spread over the 3 levels mentioned) leads
for both catheter positions to the conclusion that
the venographic quality is not significantly depen
dent on the level (X 2 -approximation with correcti
on for ties: ALV-position: Ρ = 0.55; other positi
ons: Ρ = 0.25).

Conclusion:
In single-catheter venography the venographic
quality is not significantly dependent on the level.
7.4.2. Double-catheter method. (EV2)
The total number of double-catheter epidural
venograms is 186. This is performed on 117 pa
tients. 69 patients had two series of venograms by
the double-catheter method.
7.4.2.1. Comparison of left and right venographic
quality regardless the catheter positions.
Table 9
Comparison of venographic quality on the left and the right
side regardless the catheter positions.
Quality Right side
poor mod. good v.good Total
poor
moderate
good
very good

2
0
0
0

0
3
3
1

0
1
41
1

0
0
1
133

2
4
44
135

Total

2

7

43

134

186

left side
left side
left side

%

number
2
179
5

1.1
96.2
2.7

186

100

-

Comment:
Nearly all cases demonstrate equal venographic
quality on both sides. In 7 cases some difference in
quality between the left and the right side is obser
ved. No significant preference for the left or right
is found in those cases. (Sign-test: Ρ = 0.45).
Conclusion:
No significant difference in venographic quality is
observed between the right and the left side, re
gardless the catheter positions.
7.4.2.2. Comparison of venographic quality of
first and second series of venograms
regardless the catheter positions.
The mean value of the quality code sum of left
and right side is used for the quality classification
(codes: 0 = poor; 1 = moderate; 2 = good; 3 =
very good). Poor quality venograms did not occur
in this group of patients.
The comparison of first and second series of ve
nograms is performed in the same patient.
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Table 10
Comparison of mean quality code of first and second venograms (in the same patient).

moderate
1
moderate
Quality
mod./good
first
good
venogram good/very g.
very good

1
1.5
2
2.5
3

Quality second venogram
moderate/good
good
good/very good
1.5
2
2.5

very good
3

Total

0
0
0
0
1

1
1
6
0
6

0
1
11
0
39

2
3
17
0
47

1

14

51

69

1
0
0
0
0

Total
Quality:
first V. >
first V. =
first V. <

second V.
second V.
second V.

Number
8
46
_15

%

69

100

11.6
66.7
21.7

0
1
0
0
1

is no evidence of an effect of catheter positioning
(see next section).

Conclusion:
Double-catheter epidural venography shows no
significant difference in quality between first and
second series of venograms, but the quality of the
second series is significantly dependent on the qua
lity of the first series.

V. = venogram

Comment:
In the majority of the cases the venographic qua
lity of the first and second series of venograms is
the same. When a difference is observed (23 cases),
no significant preference for any of the series is
found. (Sign-test: Ρ = 0.21).
N.B. Table 10 also shows that the venographic
qualities of the first and second series of veno
grams are dependent, if performed in the same pa
tient.
Among 47 patients with a first series of very
good and good/very good quality 40 patients had a
second series with the same quality qualifications
(85,1%).
Among the 22 other series of a lower quality on
ly 13 second series show at least a good/very good
quality. This difference is significant (X2-test 2 x 2
table, Ρ = 0.04).
In contrast with the analysis of the data of the
single catheter venograms, here no distinction is
made between different catheter positions as there

7.4.2.3. Venographic quality in relation to the ca
theter positions (IIV, LS V and DIFF).
The catheter positions in double-catheter veno
graphy are indicated as follows:
1) IIV: The catheters are introduced into the inter
nal iliac vein on both sides
2) LSV: The catheters are introduced into a lateral
sacral vein on both sides
3) DIFF: Different other catheter position combi
nations. The number of possibilities that is used
is very large, so the different groups are too
small to be compared separately.
The first and second series of venograms are analy
zed separately (see 7.4.1.4.).
a) first series of venograms.

Table 11
Mean quality code (of left and right side) in relation to catheter position, (first series)

poor
moderate
moderate/good
good
good/very good
very good
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LSV

IIV

Catheter position
Mean quality
0
1
1.5
2
2.5
3

1
1
3
12
0
44

Total

61

DIFF
number

number

number
1.6
1.6
4.9
19.7
0
72.1
100

0
1
0
8
0
20
29

0
3.4
0
27.6
0
69.0
100

1
0
0
8
0
18
27

%
3.7
0
0
29.6
0
66.7
100

TOTAL
number
%
2
2
3
28
0
82
117

1.7
1.7
2.6
23.9
0
70.1
100

Comment:
Good and very good quality classifications are
found for IIV in 91,8%, for DIFF in 96,3% and
for LSV in 96,6% of the cases.
Conclusion:
The quality classifications good or very good do
minate. The catheter position does not significant
ly influence the percentage of very good veno
grams (XMest 2x3 table, Ρ = 0.87).
b) second series of venograms.

Table 12
Mean quality code (of left and right side) in relation to catheter position, (second series).
Catheter position
Mean quality

LSV

IIV
number

poor
moderate
moderate/good
good
good/very good
very good

0
1
1.5
2
2.5
3

0
0
0
0
0
4

Total

number

%

0
0
0
3
0
8

0
0
0
27.3
0
72.7

0
0
0
0
0
100

100

100

Conclusion:
In this table the number of IIV-positions is too
small for a X2-test on 2 χ 3 table. If the catheter
position combinations IIV and LSV, IIV and OTH
are compared in 2 x 2 tables, no significant diffe
rences are observed in the venographic quality (Fis
her's exact test resp. Ρ = 0.56; Ρ = 0.51; Ρ = 1).
Another way to evaluate the three possibilities of
catheter positioning with regard to the quality of
the venograms, is to compare the qualities of pairs
of venograms performed in the same patient with
two different double-catheter positions. The re
sults are shown in table 13.

Table 13
Comparison of different catheter position combinations in the
same patient.
^^_^
IIV-LSV
Equal quality
IIV better
LSV better
Total

9
1
1
11

IIV-DIFF
Equal quality
IIV better
DIFF better

26
1
3
30

LSV-DIFF
Equal quality

16

16

DIFF
number
0
1
1
11
2
39
54

%
0
1.9
1.9
20.4
3.7
72.2
100

TOTAL
number
%
0
1
1
14
2
51
69

0
1.5
1.5
20.3
2.9
73.9
100

Comment:
In this way there is also no evidence that the quali
ty of the venograms will be influenced by the way
of catheter positioning.
Conclusion:
In double-catheter epidural venography the po
sitioning of the catheters is not of significant im
portance to obtain good quality venograms.
N.B. IIV catheter positioning is mainly used in
young and slender people because this procedure is
easy to perform, thus shortening fluoroscopy time.
The condition of these patients may favour the
quality of this group of epidural venograms.

7.4.2.4. Evaluation of venographic quality at
lumbar levels.
As mentioned before no venographic quality
code is recorded for the levels separately, but the
quality on a certain level can be derived from the
number of "non-diagnostic" codes at that level.
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In 114 of 117 cases this code does not occur on
any level, so nearly all levels were good or very
good visualized. In 2 obese patients the venograms
were "non-diagnostic" on all levels. In one patient
only a considerable difference in venographic quality between levels was observed. In this case the
L5-S1 level was not well visualized, the other levels
showed good visualization.
Conclusion:
No systematic differences in venographic quality
are observed between the levels L3-L4, L4-L5 and
L5-S1.
7.4.3. Comparison of the venographic quality in
the single- and double-catheter method.
Single-catheter as well as double-catheter epidural venography is performed in 80 patients. As
single injection into the ALV produces significantly poor results (see table 5), 9 cases are neglected
where single ALV-injection is performed. 71 cases
are left to compare the results of single-catheter
and double-catheter epidural venography.
In every case the mean value of the sum of the
quality codes of left and right side is used as the
criterium for quality evaluation.
If two single-catheter venograms are performed
in the same patient, the mean value of the best
right side and the best left side code is used.
If two double-catheter venograms are performed, the mean value of the poorest codes is used.
This is done on purpose, to prevent that doublecatheter venograms in any way should be favoured
by the selection of the data for comparison.
Comment:
The shaded squares indicate the number of pa-

tients of similar quality of both methods. The cases
with better quality of double-catheter venography
are inserted on the right side of this line of squares,
the cases with better quality of the single-catheter
method are shown on the left.
The double-catheter method proves to be superior in 59 cases (83,1%). Both methods are equal in
10 cases (14,1%). The single-catheter method is superior in only 2 cases (2,8%). Each of these 2 cases
had 3 series of venograms (one series performed by
the single-catheter method and two series by the
double-catheter method). If in these 2 cases the
best double-catheter venograms had been introduced (instead of the poorest ones), no case would
have been found in favour of the single-catheter
method.
In some cases the difference in quality between
both methods is small (only 0.5 point). If differences of 0.5 point are neglected and if no differentiation is made any more between good and very good
results (this is all done to favour the single-catheter
method!), the following results are observed:
Quality double-catheter method better than quality
single-catheter method: 31 cases.
Quality double-catheter method approximately
equal to quality single-catheter method: 40 cases.
So, if there is a considerable difference in quality
(31 patients), the double-catheter method is better.
According to the sign-test this difference is highly
significant (P < IO" 6 ).
Conclusion:

The quality of epidural double-catheter
venography is significantly superior to the
quality of epidural single-catheter venography.

Table 14
Venographic quality of the single-catheter method compared to the double-catheter method in the same patient.
Double-catheter method - Mean quality
poor/
moderate moderate/ good
moderate
good
0
1
1.5
0.5

poor

Singlecatheter
method
Mean
quality
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poor
poor/moderate
moderate
moderate/good
good
good/very good
very good

0
0.5
1
1.5
2.0
2.5
3

2

Total

2

1

good/ very good
very good
2.5
3

1

1

3
4
2
12
26
5

5

1

52

71

1
1

2

2

12

Total
9
5
7
14
31

7.5. CONCLUSIONS.
1. The quality of epidural double-catheter veno
graphy is significantly superior to the quality of
epidural single-catheter venography (7.4.3.)·
2. Single-catheter method:
a) If a difference in venographic quality is obser
ved between the right and the left side, the best
quality is mostly seen at the side of the catheter po
sition (7.4.1.1.).
b) No significant difference in venographic quality
is observed between first and second series of veno
grams if the catheter is introduced into the same
vessel or into the same vessel on the opposite side
(7.4.1.2.).
c) Catheter positioning on either the symptomatic
or the asymptomatic side does not significantly in
fluence the quality of the venograms (7.4.1.З.).
d) Catheter positioning in the ascending lumbar
vein gives the poorest results, if compared to the
other possibilities (7.4.1.4.).
e) The venographic quality at the levels studied
does not show a significant difference (7.4.1.5.).
3. Double-catheter method:
a) No significant difference in venographic quality
is observed between the right and the left side, re
gardless the catheter positions (7.4.2.1.).
b) No significant difference in venographic quality
is observed between first and second series of veno
grams, regardless the catheter positions. The quali
ty of the second series is however significantly de
pendent on the quality of the first series (7.4.2.2.).
c) In a small group of patients no significant diffe
rence could be demonstrated between the veno
graphic quality and the way of double-catheter po
sitioning (7.4.2.3.).
d) The venographic quality at the levels studied
does not show a significant difference (7.4.2.4.).

Chapter 8.

EVALUATION OF THE DIAGNOSTIC VALUE
OF EPIDURAL VENOGRAPHY

8.1. INTRODUCTION
As lumbar epidural single- and double-catheter
venography did not gain a wide-spread use in diagnosing lumbar disc herniation until now, it is important to establish whether this procedure can
compete with a well-known time-tested method as
lumbar myelography. It would have been interesting to consider also other procedures like discography, electromyography and nerve root infiltration. In our case material discography and nerve
root infiltration are not performed, so it is not possible to make a comparison. Electromyography is
only performed in a minority of the cases, so this
facet is not sufficiently suitable for a statistical
approach.
The number of operated patients in which both
myelography and epidural venography have been
performed, is statistically sufficient to indicate the
diagnostic value of epidural venography and to
compare its diagnostic results with those of myelography.
To establish the value of lumbar epidural venography in diagnosing lumbar disc herniation the
following questions should be answered:
a. Is the diagnostic value of lumbar epidural venography equal, superior or inferior to the diagnostic value of lumbar myelography?
b. What is the relation between the venographic
and myélographie findings and the findings at
operation?
с What is the relation between the clinical diagno
sis and the findings of epidural venography,
myelography and operation?

8.2. CHARACTERISTICS RECORDED
In order to establish the diagnostic value of lum
bar epidural venography, it is of interest to compa
re the venographic findings with the findings of

lumbar myelography, the findings at operation
and the findings of the clinical examination.
In the majority of the cases of lumbar disc herni
ation the disease is confined to the L4-L5 and L5Sl level. Other levels are less frequently involved.
We therefore confined our statistical approach to
the levels L3-L4, L4-L5 and L5-S1.
The findings of epidural venography, myelo
graphy as well as the surgical findings have separa
tely been coded for the location of the disc hernia
tion and for its radiological evidence, as follows:
a) Location of the disc herniation.
At all three levels the location of the lesion is co
ded as follows: L for a left-sided disc herniation, С
for a central and R for a right-sided one. In case of
big disc herniations a combination of these codes is
applied. The rules of application of the codes are
discussed separately for epidural venography, lum
bar myelography and the surgical findings.
b) Radiological evidence of the disc herniation.
At each location the following findings are dis
tinguished by codes:
1) clear disc herniation: pos.
2) dubious disc herniation: dub.
3) no abnormality: neg.
4) non-diagnostic ( = too bad quality for diag
nostic conclusions): n.d.
8.2.1. Lumbar epidural venography.
The coding procedure in lumbar epidural veno
graphy has already been discussed in chapter 7
(see 7.3.).
8.2.2. Lumbar myelography.
All lumbar myelograms have been reported and
coded separately three times: twice by the author
and once by another radiologist. The myelograms
were performed with water-soluble contrast media
(Dimer-X, Amipaque).
In order to explain the way of coding it is useful
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to discuss first the typical radiological findings of
disc herniation in the myelogram. Disc herniation
may cause the following phenomena:
1) Indentation of the contrast column at the disc
level.
A small central disc herniation may manifest it
self in the lateral myelogram only. This condi
tion is relatively seldom and cannot be distin
guished from a disc protrusion.
A big central disc herniation may affect the root
sleeves on both sides and a marked indentation
is seen on the lateral view.
When the indentation is paramedian it causes a
local area of lower density in the contrast co
lumn in the lateral view. The indentation may
very well be demonstrated in the oblique and
a.p. projections, and the roots may be involved
(paramedian herniation).
2) Compression of the nerve root (shortening of
the root sleeve compared to the adjacent and
opposite root sleeves).
This is often combined with a funnel shaped
root sleeve. This phenomenon is an effect of the
increased diameter of the corresponding nerve
root and probably due to edema of the root,
compressed by the herniated disc.
A lateral and/or small disc herniation may cau
se shortening of the corresponding root sleeve
only, without indentation of the contrast co
lumn. Also non-filling of the root sleeve can oc
cur in lateral disc herniation.
3) Displacement of the nerve root and its sleeve.
Usually this displacement is noticed as a wellmarked mediad curvature but occasionally the
root shows laterad displacement.
Also several nerve roots at the disc level may be
displaced as they descend within the lumbar culde-sac.
The radiological findings in the myelograms
have been coded in such a way that they can easily
be correlated with the findings of the epidural ve
nograms (see 7.3.).
a) Location of the disc herniation.
The diagnostic features at each level are therefo
re classified as follows.
С = Disc herniation in the central part of the
vertebral canal.
No root sleeves are involved.
The indentation is very well seen on the late
ral view. On the a.p. view the contrast may
be diminished.
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Differentiation between lumbar disc hernia
tion and disc protrusion is not possible.
L = lateral disc herniation on the left side.
R = lateral disc herniation on the right side.
No indentation in the contrast column is
seen in the lateral view. Phenomena as shor
tening of the root sleeve, total absence of
the root sleeve, displacement of the root
sleeve or swelling of the nerve root may be
noticed.
CL = paramedian disc herniation on the left side.
CR = paramedian disc herniation on the right side.
Indentation of the contrast column is seen
on the oblique and/or a.p. views. On the la
teral view only a local area of lower density
is seen in the contrast column. The anterior
margin of the contrast column shows no in
dentation.
Shortening, absence or displacement of the
corresponding root sleeve is usually present.
Also swelling of the nerve root may be seen.
LCR= very big disc herniation involving central
part and left and right side.
In this way it is possible to classify the location
and extent of the disc herniation at the three lum
bar levels as follows: C, L, R, CL, CR, LCR.
b) Radiological evidence of the disc herniation.
The same four codes are applied as described on
page 107.
8.2.3. Surgical findings.
The surgical findings have been coded indepen
dently by the neurologists. In accordance with the
systematic approach of the coding of the myelo
grams and the epidural venograms, the surgical
findings are coded on 3 locations at the levels L3L4, L4-L5, L5-S1.
a) Location of the disc herniation.
The surgeon may find a left sided, a central or a
right sided disc herniation (L, C, R). The disc her
niation may be small or big and may expand from
one side towards the midline or even over the mid
line to the other side (L, R, LC, CR, LCR). In this
way all these conditions can easily be outlined in
our system.
b) Surgical evidence of the disc herniation.
In our system the nature of the surgical findings
is separately classified as follows:
no abnormality
small disc herniation

big disc herniation
sequestration
disc herniation, size not indicated
other abnormalities (e.g. arachnoiditis,
spondylosis)
In this way each surgical finding can sufficiently
be specified on every level concerned.
If a partial laminectomy is performed on one si
de, this level cannot completely be inspected and
the extension of a disc herniation to the other side
can remain uncertain. As a rule the laminectomy
will be confined to one side without inspection of
the median and heterolateral aspect of the longitu
dinal ligament.
In case myelography and epidural venography
showed a disc herniation and this was confirmed at
operation, extension of the lesion towards the mid
line was accepted to be present even if not reported
at operation. In this case the additional informa
tion about the extension of the lesion towards the
midline was considered to be a finding of minor
importance, as the operation proved clearly the
presence of a disc herniation.
All patients have been operated in the neurosur
gical centres of Nijmegen and Zwolle.

8.3. FINDINGS OF EPIDURAL VENOGRAPHY
COMPARED TO FINDINGS OF
MYELOGRAPHY AND OPERATION
AND TO CLINICAL DIAGNOSIS.
The findings of single- and double-catheter ve
nography are compared to the findings of myelo
graphy. The findings of myelography and the
single- and double-catheter method are compared
for each level (L3-L4, L4-L5, L5-S1) separately
(8.З.1.1.), and also for the 3 levels put together
(8.3.1.2.).
The findings of myelography and epidural
single- and double-catheter venography are com
pared with regard to positive and negative surgical
findings to evaluate whether one of the methods is
superior (8.3.2.).
Agreement between the clinical diagnosis and
myelography, single- and double-catheter veno
graphy is studied separately with regard to the sur
gical finding (8.3.3.).
Abbreviations:
MG = lumbar myelography
EVI = single-catheter epidural venography
EV2 = double-catheter epidural venography
N.D. = non-diagnostic.

8.2.4. Clinical diagnosis.
In this study we started to evaluate the clinical
symptoms separately such as:
radicular symptoms: pain and neurological im
pairment
impaired movement of the vertebral column
abnormal chemistry of the cerebro-spinal
fluid (cells, proteine).
As the clinical diagnosis of lumbar disc disease is
based on a great variety of clinical information, it
does not seem useful to perform statistical analysis
on each separate symptom. Besides — as a rule —
lumbar myelography is performed in the same pe
riod as the other diagnostic procedures. Myelo
graphie information will therefore also count in
the evaluation of the clinical diagnosis. Moreover
not every factor contributing to the diagnosis will
count in every patient in the same way.
Based on this complexity of information the
neurologists split up our cases into 3 groups with
respect to the following clinical diagnosis:
not suspect for disc herniation
suspect for disc herniation
uncertain of the diagnosis.

8.3.1. Findings of epidural venography compared
to findings of myelography.
The findings of epidural single- and doublecatheter venography are compared to those of
myelography in order to investigate whether there
are considerable discrepancies between the fin
dings of both methods. As most findings are not
surgically verified, the conclusions of this compari
son only are of limited importance. The findings of
EVI, EV2 and MG are compared for the levels L3L4, L4-L5 and L5-S1 separately, and for these 3 le
vels put together.
The number of non-diagnostic items for EVI,
EV2 and MG is clearly shown in the tables 15-20.

8.3.1.1. Comparison of findings of MG, EVI and
EV2for the levels L3-L4, L4-LSandLS-Sl
separately.
The following categories are distinguished in the
tables:
neg. = negative = no disc herniation
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dub. = dubious = possibly disc herniation
pos. = positive = evident disc herniation
n.d. = non-diagnostic = quality too poor for
diagnostic conclusion.
EVI is evaluated without the cases that had the
catheter in ALV-position because of the poor results of this procedure.
In every investigation for each level both MG as
well as EVI and EV2 are coded for three locations
(L, C, R). If two EVI or EV2 venograms are available for the same patient, the results at each location and at each level are evaluated separately. In
case of divergent findings at a location the following rules of priority are applied:
positive has priority over the other 3 possibilities.
dubious has priority over negative and n.d.
negative has priority over n.d. (as both issues regard the same location).

Table 16
MG compared to EV2 at the level L3-L4

In this way for each MG and each EVI or EV2 there is one result for each location.
For each level one combined result is derived
from the three location codes according to the same priority rules as mentioned above with the exception that now n.d. has priority over negative
(because if on three different locations at a level
two findings indicate to be negative and the third
finding is n.d., the presence of a disc herniation
cannot be excluded on that level).

Table 17
MG compared to EV] at the level L4-L5

Level L3-L4 (table 15 and 16).
Table 15
MG compared to EVI at the level L3-L4

neg.

dub.

EVI
pos.

n.d.

Total

neg.
dub.
pos.
n.d.

69
0
0
0

0
0
0
0

0
0
1
0

30
0
2
0

99
0
3
0

Total

69

0

1

32

102

Comment:
MG is negative in 99 cases. EVI confirms this in
69 cases (69,7%). MG indicates a disc herniation in
3 cases, which is confirmed by EVI in only one.
EVI is n.d. in 32 cases (31,6%), whereas MG was
never n.d.
On the level L3-L4 never a contradiction between MG and EVI is observed. The findings of
MG can very often not be confirmed by EVI due
to the poor quality of EVI.
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neg.

dub.

EV2
pos.

neg.
dub.
pos.
n.d.

108
0
0
0

0
0
0
0

0
0
3
0

Total

108

0

3

Comment:
Nearly all cases of negative MG are confirmed
by EV2 (108 versus 109: 99,1%). Also 3 of the 4
positive cases are confirmed by EV2. EV2 is never
in contradiction with MG. On this level the code
n.d. rarely applies to EV2, and is less than 2%.
Level L4-L5 (table 17 and 18)

neg.

dub.

EVI
pos.

n.d.

Total

ncg.
dub.
pos.
n.d.

42
0
0
0

2
0
2
0

4
1
17
0

26
1
6
1

74
2
25
1

Total

42

4

22

34

102

Comment:
In 74 cases MG is negative. This is confirmed by
EVI in 42 cases (56,8%). EVI is dubious in 2 of the
other cases (2,7%) and positive in 4 cases (5,4%);
in 26 cases EVI is n.d. (35,1%). MG is dubious in 2
cases whereas EVI is positive in one and n.d. in the
other; MG is positive in 25 cases, of them: EVI is
dubious in 2 (8,0%), n.d. in 6 (24,0%) and also positive in 17 (68,0%). EVI is n.d. in 34 cases
(33,3%), whereas MG is n.d. in one case only.
Table 18
MG compared to EV2 at the level L4-L5

ncg.

dub.

EV2
pos.

neg.
dub.
pos.
n.d.

58
0
0
0

4
0
0
0

10
5
33
1

Total

58

4

49

Comment:
In many cases the results of MG and EV2 are
contradictory. In 10 cases MG is negative and EV2

positive; in 4 cases MG is negative and EV2 dubi
ous; in 5 cases MG is dubious and EV2 positive.
Both methods have the same number of n.d.
So EV2 is „more positive" in 19 cases and in no
case „less positive" than MG.
N.B. The meaning of the statement „more positi
ve" is pointed out in the comment on table 22.
Level L5-S1 (table 19 and 20)

Epidural double-catheter venography and mye
lography are seldom non-diagnostic (on all three
levels studied). The single-catheter method is very
often non-diagnostic.

8.3.1.2. Comparison of findings of MG, EVI and
EV2 for the three levels put together.
a) MG compared to EVI

Table 19
MG compared to EVI at the level L5-SI

MG

neg.
dub.
pos.
n.d.

neg.
42
0
0
1

Total

43

dub.
5
3
1
0

EVI
pos.

Table 21
MG compared to EVI at the levels L3-L4, L4-L5 and L5-S1
(sum of tables 14, 16, 18)
n.d.

Total

6
3
16
0

20

73
7
20
2

25

25

1
3
1

102

Comment:
EVI is n.d. in many cases: in 20 of 73 cases of
negative MG (27,4%), in 3 of 20 cases of positive
MG (15,0%), whereas MG is n.d. in 2 cases only.
If EVI is of good quality it is in 14 cases „more
positive" and only once „less positive" than MG.
This difference is significant (sign-test Ρ = 0.001).
Table 20
MG compared to EV2 at the level L5-S1

MG

dub.

EV2
pos.

n.d.

neg.
dub.
pos.
n.d.

neg.
58
0
0
1

12
3
0
1

10
6
18
1

2
0
0
1

Total

59

16

35

Total
82
9
18
4
113

Comment:
EV2 is „more positive" in 28 cases; in no case
EV2 is „less positive" when compared to MG.
This difference is highly significant (sign-test
Ρ < 10~ 6 ). 3 cases of EV2 are n.d. The same ap
plies to 4 cases of MG. EV2 and MG are seldom
n.d. and to a nearly equal degree.
Conclusions:
Epidural double-catheter venography shows mo
re positive findings than myelography at the levels
L4-L5andL5-Sl.

EVI —
MG |

dub.

pos.

n.d.

Total

neg.
dub.
pos.
n.d.

neg.
153
0
0
1

3
3
0

10
4
34
0

76
2
11
2

246
9
48
3

Total

154

13

48

91

306

Table 22
Summary of table 21 (rate of discrepancy)
number

%

Findings о f MG and EVI equal
MG more positive than EVI
EVI more positive than MG
MG is n.d .; EVI not n.d.
EVI is n.d .; MG not n.d.

192
3
21
1
89

62.7
1.0
6.9
0.3
29.1

Total

306

100

Comment:
Table 22 shows the rate of discrepancy between
MG and EVI.
Two findings are considered to be identical if
both findings are pos., dub., neg., or n.d. A fin
ding is classified „more positive" than the other
one, if this finding is pos. and the other finding is
dub. or neg. The same applies if the first finding is
classified dubious and the other finding is negati
ve.
Conclusions:
1) EVI is more often non-diagnostic than MG
(29,1%). Therefore EVI cannot be considered a re
liable method.
2) EVI shows more positive findings than MG
(highly significant, sign-test Ρ = 4 . 1 0 - 5 ) .
b) MG compared to EV2
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Table 23
MG compared to EV2 at the levels L3 L4, L4-L5 and L5-S1
(sum of tables 15, 17, 19)

Table 25b
MG compared to EVI for locations with positive surgical
findings

EV2-*

EVI

MG J

neg

dub

pos

neg
dub
pos
nd

224
0
0
1

16
3
0
1

20
11
54
2

4
0
1
2

264
14
55
6

Total

225

20

87

7

339

nd

Total
MG

Total

number

%

Findings of MG and EV2 equal
MG more positive than EV2
EV2 more positive than MG
MG is η d , EV2 not η d
EV2 is η d , MG not η d

283
0
47
4
5

83 5
0
13 9
12
15

Total

339

Conclusions:
1) EV2 is seldom non-diagnostic.
2) EV2 shows more positive findings than MG
(highly significant, sign-test Ρ < I O - 6 ) .
8.3.2. Findings of epidural venography and myelo
graphy compared to surgical findings.
Operation has been performed on 63 patients.
All patients have been subjected to epidural veno
graphy and myelography.
8.3.2.1. MG compared to epidural venography f or
locations with given surgical finding.
Table 25a
MG compared to EVI for locations with negative surgical
findings
EVI

d u b

Total

112

nd
1
1
10
0

Total
10
5
43
0

1

7

38

12

58

EV2

MG

neg
55
0
1
0

dub
1
0
0
0

pos
0
0
2
0

nd
11
2
0
3

Total
67
2
3
3

56

1

2

16

75

neg
dub
pos
nd
Total

neg
57
1
0
0

dub
2
1
0
0

pos
2
2
4
0

nd
0
0
0
3

58

3

8

3

Total
61
4
4
3
72

Table 26b
MG compared to EV2 for locations with positive surgical
findings
EV2

MG

pos
nd

pos
5
2
31
0

'

100

Comment:
Table 23 shows the rate of discrepancy between
MG and EV2. Most cases show equal results (283).
When differences are observed, EV2 is always
„more positive" than MG.
EV2 is n.d. in 5 cases (1.5%).

MG

dub
3
2
2
0

Table 26a
MG compared to EV2 for locations with negative surgical

Table 24
Summary of table 23 (rate of discrepancy)

neg

neg
dub
pos
nd

neg
1
0
0
0

neg
dub
pos
nd
Total

neg
2
0
0

о

dub
2
0
0
0

pos
10
5
57
0
72

ηd
0
0
3
0

Total
14
5
60
0
79

Comment:
In the tables 25a and 25b the findings of MG and
EVI are compared for the surgical findings. The
surgical finding is positive when a disc herniation is
established (big, small, unknown volume, se
quester). A negative finding is mentioned when no
disc herniation is found nor other pathologic chan
ges. The 3 locations on every disc level are evalua
ted separately.
In the tables 26a and 26b the findings of MG and
EV2 are compared for the surgical findings in the
same way.
a) negative surgical findings.
Table 25a: In most cases negative surgical findings
are confirmed by negative EVI and MG.
EVI is false positive in 2 cases (2.7%); MG in 3 ca
ses (4%).
EVI is dubious in 1 case; MG in 2 cases.
Table 26a: In most cases negative surgical findings
are confirmed by negative EV2 and MG.

EV2 is false positive in 8 cases (11%); MG in 4 cases (5.5%).
EV2 is dubious in 3 cases; MG in 4 cases.
b) positive surgical findings.
Table 25b: A positive surgical finding is confirmed
by EVI in 38 cases (66%); by MG in 43 cases
(74%). Moreover EVI shows dubious signs of a
disc herniation in 7 cases (12%); MG in 5 cases
(8,5%).
EVI is false negative in one case, but is on the
other hand n.d. in 12 cases (20%).
MG is false negative in 10 cases (17%).
Table 26b.· A positive surgical finding is confirmed
by EV2 in 72 cases (90%) by MG in 60 cases
(76%). EV2 shows dubious signs of a disc herniation in 2 cases (2.5%); MG in 5 cases (6.3%).
EV2 is false negative in 2 cases (2,5%); MG in 14
cases (16,6%).
The tables 27 and 28 give a specification of the tables 25a, b and 26a, b.
Table 27
Specification of the tables 25a and 25b (see text)
positive

negative

surgical finding

lateral location

total
MG

EVI

number

%

number

MG = EVI

äff
dub
div

äff
dub
div

55
0
2

73 3
0
27

31
2
1

57

76 0

MG > EVI

aff
aff
aff
dub
dub

0
11
1
0

0
147
1 3
0

12

16 0

Total
div
nd
dub
div
ηd
Total

EVI

div
nd
dub
div
ηd

MG and EVI
not
comparable

ηd
div
ηd
dub
ηd

MG <

number

%

534
34
1 7

26
2
1

54 2
42
21

34

58 5

29

0
10
2
0
1

0
17 2
34
0
1 7

0
8
1
0
0

13

22 3

central location
number

%

5
0
0

(50)
0
0

60 5

5

(50)

0
16 7
21
0
0

0
2
1
0
1

0
(20)
(10)
0
(10)

9

18 8

4

(40)

10 4
0
42
42
0

0
0
0
1
0

0
0
0
(10)
0

aff
aff
aff
dub
dub

1
0
0
0

1 3
0
0
0

5
0
2
3
0

86
0
34
52
0

5
0
2
2
0

1

1 3

10

17 2

9

188

1

(10)

ηd
ηd
div
ηd
dub

3
0
0
2
0

40
0
0
27
0

0
1
0

0
17
0

0
1
0

0
21
0

0
0
0

0
0
0

5

67

1

1 7

1

21

0

0

10

100

Total

Total
TOTAL OF THE TABLE
aff = affirmative
dub = dubious

%

75

100

58

100

48

100

div = divergent
η d = non-diagnostic
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Table 28
Specification of the tables 26a and 26b (see text)
surgical finding

negative

positive
total

central location

MG

EV2

number

number

%

number

MG = EV2

äff.
dub.
div.

äff.
dub.
div.

57
1
4

79.2
1.4
5.6

57
0
2

72.2
0
2.5

42
0
1

72.4
0
1.7

15
0
1

71.4
0
4.8

62

86.2

59

74.7

43

74.1

16

76.2

MG > EV2

aff.
aff.
aff.
dub.
dub.

2
0
2
2

2.8
0
2.8
2.8

0
3
0
0
0

0
3.8
0
0
0

0
2
0
0
0

0
3.4
0
0
0

0
1
0
0
0

0
4.8
0
0
0

6

8.4

3

3.8

2

3.4

1

4.8

aff.
aff.
aff.
dub.
dub.

0
0
1
0
0

0
0
1.4
0
0

10
0
5
2
0

12.7
0
6.3
2.5
0

8
0
4
1
0

13.8
0
6.9
1.7
0

2
0
1
1
0

9.5
0
4.8
4.8
0

1

1.4

17

21.5

13

22.4

4

19

n.d.
n.d.
div.
n.d.
dub.

3
0
0
0
0

4.2
0
0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

3

4.2

0

0

0

0

0

0

79

100

58

100

21

100

Total
div.
n.d.
dub.
div.
n.d.
Total

MG < EV2

div.
n.d.
dub.
div.
n.d.

MG and EV2
not
comparable

n.d.
div.
n.d.
dub.
n.d.

Total

Total
TOTAL OF THE TABLE

aff. = affirmative
dub. = dubious

72

%

lateral location

100

number

%

div. = divergent
n.d. = non-diagnostic

Explanation:
The tables 27 and 28 show more detailed the relationship of the surgical findings and the findings
of MG, EVI and EV2. When the surgical findings
are negative, negative findings of MG, EVI and
EV2 are considered to be affirmative (aff.), positive findings of MG, EVI and EV2 are considered to
be divergent (div.), dubious findings of MG, EVI
and EV2 are considered to be dubious (dub.).
When the surgical findings are positive, positive
findings of MG, EVI and EV2 are considered aff.,
negative findings are considered div., dubious findings are considered dub.
The data of the tables 25a, b and 26a, b are introduced into the tables 27 and 28 according to the
following rules:
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%

MG = EVI cq MG = EV2:
If MG and EV are both aff., dub. or div.
MG > EVI cq MG > EV2:
If the MG-finding is more similar to the surgical
finding than the EV-finding. MG-finding dub. and
EV-finding n.d. are considered to be incomparable
when the surgical finding is negative. If such conditions occur with a positive surgical finding, MG
is considered to be more similar to the surgical finding than EV.
MG < EVI cq MG < EV2:
If the MG-finding is less similar to the surgical finding than the EV-finding. With regard to MG-

finding n.d. and EV-finding dub. the same applies
as mentioned above.
MG and EVI cq MG and EV2 not comparable:
In these cases at least one of both methods is n.d.
As a matter of fact a certain amount of arbitrari
ness cannot be excluded in this way.
The information is given at 3 locations on each
level. For instance when the surgical finding is po
sitive on a certain level on the left side and the cen
tre is negative, and EV is positive on the Jeft side
and centre, this is recorded as affirmative (aff.) on
the left side and divergent (div.) in the centre.
As explained before, at operation the extension
of a disc herniation to the midline is not always
clearly identified and described. Special differenti
ation is made between lateral and central lesions in
tables 27 and 28 to avoid misinterpretation due to
this fact.
Comment on tables 27 and 28.
a) Negative surgical findings
In most cases negative findings at operation are
confirmed by a negative MG, EVI or EV2.
In case of divergency between the findings of
MG and EV, MG is more frequently correct than
EV.
EVI: In EVI this divergency is mainly caused by
the large number of non-diagnostic cases.
EV2: EV2 is also more frequently incorrect in
cases of negative surgical findings than MG, but
this difference is not significant (sign test Ρ =
0.125).
b) Positive surgical findings
In the majority of the cases with positive surgical
findings MG and EVI are also positive (provided
that the venograms are of good quality).
EVI: In just over half of the cases the positive
surgical findings are confirmed both by MG and
EVI. In cases of divergency between MG and EVI,
EVI was better in 10 cases than MG and MG was
better in 13 cases. The unfavourable outcome of
EVI is mainly caused by the large number of non
diagnostic cases. In 5 cases EVI is in correlation
with the positive surgical finding when MG is nega
tive.
There is no evidence of a difference in diagnostic
accuracy of EVI for lateral and central disc hernia

tions. The number of pure central disc herniations
is however too small for a reliable statistical
approach.
EV2: MG and EV2 confirm the positive surgical
findings in the majority of the cases. In cases of di
vergency between MG and EV2, EV2 is superior to
MG in 17 cases; MG is superior to EV2 in 3 cases.
According to the sign-test the difference is signifi
cantly in favour of EV2 (P = 0.002).
In this case material it is not evident that the di
agnostic reliability of EV2 is higher for lateral than
for central disc herniations.
Conclusion:
In surgically verified disc herniations the diag
nostic results of double-catheter epidural veno
graphy are significantly superior to those of myelo
graphy. In negative surgical findings no significant
difference between both methods is observed.

8.3.2.2. MG compared to epidural venography at
all levels explored.
In the tables 27 and 28 the relation between the
surgical findings and MG, EVI and EV2 is deter
mined at 3 locations on each level (L3-L4, L4-L5,
L5-S1). Some discrepancies between the radiologi
cal diagnosis (MG and EV) and the surgical fin
dings are observed. Part of these discrepancies
concern the extension of a lesion at a given level.
For instance: if the radiological diagnosis (MG
and/or EV) is positive for the right side and for the
centre, and at operation a lateral disc herniation is
found on the right side, the radiological diagnosis
is evaluated to be affirmative for the right side but
divergent for the centre. We however consider the
radiological diagnosis to be correct for that level,
because the discrepancy mentioned only indicates a
difference in evaluation of the size of the lesion.
Tables 29, 30 and 31 establish the real discrepan
cies between MG, EV and surgical findings, as the
conclusions in these tables are made for each level
as a whole. The radiographic findings are only esti
mated divergent (div.) if the radiographic code is
negative at the whole level (MG and/or EV) and
the surgical finding is positive at that level.
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Table 29
MG and EVI compared to surgical findings at all levels explored.
surgical finding

negative

MG

EVI

number

%

äff.
MG = EVI dub.
div.

äff.
dub.
div.

7
0
1

(70)

8

Total
aff.
aff.
MG > EVI aff.
dub.
dub.

div.
n.d.
dub.
div.
n.d.
Total

div.
n.d.
MG < EVI dub.
div.
n.d.

aff.
aff.
aff.
dub.
dub.
Total

n.d.
MG and EVI div.
n.d.
not
comparable dub.
n.d.

n.d.
n.d.
div.
n.d.
dub.
Total

TOTAL OF THE TABLE

0
1
0
0

positive
number "Ia

(10)

55.8
4.7
2.3

(80)

27

62.8

0
7
1
0
0

0
16.3
2.3
0
0

8

18.6

0
0
0
0

4
0
2
1
0

9.3
0
4.7
2.3
0

0

7

16.3

0
1
0

0
2.3
0

1

1
0
0
0
0

(10)

(10)

1

(10)

1

10

(100)

43

negative

surgical finding

24
2
1

(10)

Table 30
MG and EV2 compared to surgical findings at all levels explored.

2.3
100

MG

EV2

number

%

number

%

aff.
MG = EV2 dub.
div.

aff.
dub.
div.

7
0
1

(70)
(10)

35
0
2

71.4
0
4.1

8

(80)

37

75.5

(10)

0
1
0
0
0

0
2.0
0
0
0

Total
aff.
aff.
MG > EV2 aff.
dub.
dub.

div.
n.d.
dub.
div.
n.d.

0
0
1
0

Total
div.
n.d.
MG < EV2 dub.
div.
n.d.

Total
n.d.
MGandEV2 div.
n.d.
not
comparable dub.
n.d.

n.d.
n.d.
div.
n.d.
dub.

div. = divergent
n.d. = non-diagnostic

Explanation (tables 29, 30, 31).
MG and EV findings of the 3 locations at the same
level, as indicated in section 8.З.1.1., are summa
rized and compared to the surgical finding on the
same level, according to the rules given at the sum
mary of tables 27 and 28.
At a given level a surgical finding is considered to
be positive if there is at least one positive finding at
that level, and negative if there is no positive and at
least one negative finding.
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2.0

7
0
4
0
0

14.3
0
8.2
0
0

0

11

22.5

0
0
0

0
0
0

1
0
0
0
0

(10)

(10)

1

(10)

0

0

10

(100)

49

100

Total
TOTAL OF THE TABLE

1

0
0
0
0

1

aff.
aff.
aff.
dub.
dub.

aff. = affirmative

dub. = dubious

positive

Explanation: see table 29.

Table 31
EVI and EV2 compared to surgical findings at all levels explored.
negative

surgical finding

positive

EVI

EV2

number

%

number

%

aff.
EVI = EV2 dub.
div.

aff.
dub.
div.

3
0
1

(60)
(20)

18
0
1

62.1
0
3.4

4

(80)

19

65.5

Total

Total
div.
n.d.
E V I < EV2 dub.
div.
n.d.

aff.
aff.
aff.
dub.
dub.
Total

n.d.
EVlandEV2 div.
n.d.
not
comparable dub.
n.d.

n.d.
n.d.
div.
n.d.
dub.
Total

TOTAL OF THE TABLE

0
0
0
0
0

о о о о о

div.
n.d.
dub.
div.
n.d.

о о о о о

aff.
aff.
E V I > EV2 aff.
dub.
dub.

0

0

0

0
0
0
0
0

0
7
2
0
0

0
24.1
6.9
0
0

9

31.0

1
0
0
0
0

3.4
0
0
0
0
3.4

0
1
0
0
0
0

(20)

1

(20)

1

5

(100)

29

100

Explanation: see table 29.

Comment on the tables 29, 30, 31:
a) Negative surgical findings
Only a few levels are available with negative sur
gical findings. The total number is 15. In 5 of them
MG, EVI and EV2 are performed: EVI and EV2
gave identical results (table 31).
EVI: EVI and MG were performed in 10 cases:
both methods are in correlation with the ne
gative surgical findings in 7 cases, both are
divergent in one case and in one case EVI is
non-diagnostic and MG is correct. In one ca
se both are of too poor quality (table 29).
EV2: EV2 and MG were performed in 10 cases.
The results of both methods are equal (table
30).
b) Positive surgical findings
Table 31 demonstrates that positive surgical fin
dings are more often confirmed by EV2 than by
EVI, mostly due to poor quality of EVI.
In 9 cases EV2 is better than EVI ; the contrary is

not observed. The difference is highly significant:
(sign-test Ρ = 0.004).
EVI : EVI and MG are in correlation with the posi
tive surgical findings to an equal degree (ta
ble 29). If MG is superior, this is caused by
the poor quality of EVI.
EV2: EV2 is much better in correlation with the
positive surgical findings than MG (table
30). In 11 cases EV2 is superior to MG, in
only one case MG is superior to EV2. This
difference is highly significant (sign-test Ρ
= 0.006).
The discrepancies between the surgical findings
at the levels explored and the findings of MG, EVI
and EV2 are separately shown in table 32.
Table 32
Levels showing discrepancies between the findings of MG, EVI,
Е 2 and the surgical findings.
patient's
number

level

surgical
finding

MG

EVI

EV2

48
48
39
52
52
100
4
127
148
2
19
21
99
137
142
144
80
38
120

L5-S1
L4-L5
L5-S1
L4-L5
L5-S1
L5-S1
L4-L5
L4-L5
L5-S1
L5-S1
L5-S1
L5-S1
L4-L5
L5-S1
L5-S1
L5-S1
L5-S1
L5-S1
L4-L5

neg.
pos.
pos.
pos.
pos.
pos.
pos.
pos.
pos.
pos.
pos.
pos.
pos.
pos.
pos.
pos.
pos.
neg.
pos.

pos.
neg.
neg.
neg.
neg.
neg.
neg.
neg.
neg.
dub.
dub.
dub.
dub.
dub.
dub.
dub.
pos.
neg.
neg.

pos.
neg.
pos.
dub.
pos.
pos.
pos.

pos.
neg.
pos.
pos.
pos.
pos.

—
—

pos.
pos.

dub.
pos.
dub.
pos.

—
—
—

—
—
—
dub.

—
—

—

pos.
pos.
pos.
pos.
pos.
dub.
neg.

Explanation: Poor quality venograms are not in
serted in this table. Venographic findings contra
dictory to surgical findings are underlined; dubi
ous venographic findings are underlined with inter
ruptions (
).
Comment:
All cases showing a discrepancy between MG,
EVI and EV2 and surgical findings are collected in
table 32.
This table demonstrates clearly that MG was
more often incorrect than EV2. MG is entirely in117

correct in 10 of 19 cases, EV2 in 3 of 15 cases. MG
and EV2 failed once at two levels in the same pa
tient (no. 48).

Table 33c
Distribution of the summarized findings of EV2 at the 3 levels
(for positive surgical findings)
EV2

Conclusion:
In surgically verified disc herniations the diag
nostic results of double-catheter epidural veno
graphy are significantly superior to those of myelo
graphy. In negative surgicalfindingsboth methods
are equal.
8.3.2.3. Results of MG, EVI and EV2 for positive
surgical findings (at the levels L3-L4,
L4-L5 and LS-S1 separately).
The tables 33a, b, с subsequently show the de
gree of agreement between the findings of MG,
EVI and EV2 and the positive surgical findings.

Table 33a
Distribution of the summarized findings of MG at the 3 levels
(for positive surgical findings)
MG

L3-L4

L4-L5

L5-S1

Total

0

6
(18 2)

4
(14 8)

10
(15 9)

0

1
(30)

6
(22 2)

(11 1)

3

26
(78 8)

17
(63 0)

46
(73 0)

number

0

0

0

0

Total

3

number

%
dub

number

%
number

%
nd

%

33
(100)

27
(100)

7

63
(100)

Table 33b
Distribution of the summarized findings of EVI at the 3 levels
(for positive surgical findings)
L3-L4

EVI
neg
dub
pos
nd

L5-S1

Total

0

1
(4 8)

0

1
(2 3)

number

0

1
(4 8)

3
(14 3)

4
(9 3)

number

0

14
(66 7)

16
(76 2)

30
(69 8)

number

1

5
(23 8)

2
(9 5)

8
(18 6)

%
Total
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L4-L5

number

1

21
(100)

21
(100)

43
(100)

number

L3-L4

L4-L5

L5-S1

0

2

0

%
dub

pos
nd

(7 1)

number

0

0

number

2

26
(92 9)

1

0

%
number

0

%

3

28
(100)

2
(4 1)
0

18
(100)

46
(93 9)

0

1
(2 0)

%
Total

Total

18
(100)

49
(100)

Conclusions:
Comparison of positive surgical findings and
MG, EVI and EV2 leads to the following conclu
sions:
1) MG: The MG-diagnosis was positive in 73% and
dubious in about 11%. Presence of a disc hernia
tion is correctly suggested in 84% of the cases
(table 33a).
2) EVI: The EVI-diagnosis was positive in ± 70%
and dubious in ± 9%. Presence of a disc hernia
tion is correctly suggested in about 79% of the ca
ses (table 33b). EVI is „non-diagnostic" in ±
18%. If these cases are neglected the diagnostic ac
curacy rises to 91%.
3) EV2: The EV2-diagnosis was positive in ap
proximately 94%. In the cases with positive surgi
cal findings no venograms were considered to be
dubious (table 33c).
It may be stated that in our study the diagnostic re
sults of EV2 are more reliable than the diagnostic
results of MG in at least 10% of the cases.
4) There is no difference in agreement between the
surgical findings and the radiographic diagnosis
(MG, EVI, EV2) with regard to the levels studied
2
L3-L4, L4-L5, L5-S1: test for 2 ж 2 table, X or
exact: MG P = 0,29;EV1 P = 0,73;EV2 P = 0,51).

General conclusion:
In surgically verified lumbar disc herniati
ons, the diagnostic accuracy of epidural
double-catheter venography proved to be
significantly superior to the diagnostic ac
curacy of myelography (8.3.2.1., 8.3.2.2.,

8.3.3. Findings of MG, EVI, EV2 and surgery
compared to clinical diagnosis.
Tables 34a and 34b show the correlation be
tween the clinical diagnosis and the findings of
MG, EVI, EV2 and surgery.
Table 34a
Correlation between clinical diagnosis and the other findings (MG, EVI, EV2 and surgical findings) on the left side.
(for abbreviations: neg., pos., een., see text)
A

clinical diagnosis negative

left-side

MG

number

%

number

surgical finding

neg.

70

84.3

neg.
een.
pos.

een.

8

9.6

neg.
een.
pos.

2
2
1

pos.

5

6.0

neg.
een.
pos.

0
2
1

83

clinical diagnosis positive

14
1
1
I
!
'

16

7

12.1

5

0

0

3

51

87.9

100

surgical finding

%
neg.
een.
pos.

1
0
2

I
ί
)

Total
3

77

8
neg.
een.
pos.

0
1
33

I
S 34
I

56

58

100

141

neg.

30

49.2

neg.
een.
pos.

7
0
0

1
[
'

7

0

0

30

een.

4

6.6

neg.
een.
pos.

1
2
0

\
[
)

3

0

0

4

pos.

5

8.2

neg.
een.
pos.

0
1
2

j
[
)

3

29

74.4

neg.
een.
pos.

0
0
18

n.d.

22

36.1

neg.
een.
pos.

3
0
0

1
ί
'

3

10

25.6

neg.
een.
pos.

1
0
4

EVI

61

100
1
! 12
)

0

0

47

neg.
een.
pos.

12
0
0

een.

4

5.9

neg.
een.
pos.

2
1
0

1
[
1

3

1

2.2

neg.
een.
pos.

1
0
0

pos.

15

22.1

neg.
een.
pos.

0
3
3

1
ί
)

6

44

95.7

neg.
een.
pos.

n.d.

2

2.9

0

1

2.2

neg.
een.
pos.

neg.
surgical

16

69.6

32

5

100

69.1

100

I
ί
1

100

47

68

34

39

neg.

EV2

I
ί 18
)

46
2

100
5.3

1

5

0
1
24

1
[ 25
)

59

0
0
1

1
|
)

1

3
114
18

5

21.7

1

2.6

6

pos.

2

8.7

35

92.1

37

Total

23

100

38

100

61

119

Table 34b
Correlation between clinical diagnosis and the other findings (MG, EVI, EV2 and surgical findings) on the right side.
(for abbreviations: neg., pos., een., see text)
clinical diagnosis negative

В
number

right side
neg.

MG

een.

74

8

%
81.3

8.8

9.9

surgical finding
neg.
een.
pos.

19

1

0

)

neg.
een.
pos.

2

1

3

j

neg.
een.
pos.

0
3
5

1 [

9

Total

91

neg.

36

54.5

neg.
een.
pos.

14
0
0

een.

4

6.1

neg.
een.
pos.

0
2
0

6

9.1

neg.
een.
pos.

0

pos.

neg.
een.
pos.

2
1
0

Total

66

30.3

%

20

15

30.0

5

1

2.0

8

34

68.0

100

tvi

20

number

Total
4

89

0

9

o

0
0
23

23

43
141

14

0

0

36

2

0

0

4

2

22

64.7

neg.
een.
pos.

0
0
14

3

12

35.3

neg.
een.
pos.

0
0
5

2

)

neg.
een.
pos.

34

)
! 14
ι

28

I
I
I

32

5

100

100
1

neg.

39

56.5

neg.
een.
pos.

11
0
0

11

15.9

neg.
een.
pos.

I

een.

4
0

pos.

17

24.6

neg.
een.
pos.

0
3
5

n.d.

2

2.9

Total

69

ncg.

21

61.8

0

8

23.5

0

pos.

5

14.7

27

100

32

Total

34

27

100

61

surgical

)

1"

n

-

d

-

f

100

100

Comment on table 34a and 34b.
These tables deal with the correlation between
the clinical diagnosis and the other information
(MG, EVI, EV2, surgical findings).
The following rules have been applied:
120

I
í
ι

100

i

3

6.7

5

1

2.2

8

40

88.9

neg.
een.
pos.

0
0
22

0

1

2.2

neg.
een.
pos.

0
0
1

1

j ·

0
0
4

50

100

Ь І

<··

surgical finding
neg.
een.
pos.

0

pos.

n.d.

clinical diagnosis positive

45

100

I
!
)

0

42

0

12

22

57

1

3
114
21
8

1) Dubious findings are assumed to be positive
(pos.).
2) If a finding is positive at at least one level on the
side concerned, the finding is considered to be po
sitive for that side as a whole (pos.).

3) If the findings are negative or "non-diagnostic"
at each level on the side concerned, but there is a
positive finding at one level in the centre the fin
ding is indicated as central (cen.) for that side.
4) If the findings are negative on each level at the
side concerned and in the centre, the finding is ne
gative for that side (neg.)·
5) If the findings are negative or "non-diagnostic"
at the side concerned and in the centre at each le
vel, but are "non-diagnostic" at at least one level,
the finding is recorded as "non-diagnostic" for
that side.
6) Surgical findings can only be reported on levels
where an operation is performed. As operation is
generally not performed on more than two levels in
the same patient, the information obtained from
the surgical findings about the side as a whole may
be less complete.
In the tables 34a and 34b the surgical findings
have been split up into pos., neg. and " c e n " .
" C e n " is defined as mentioned above.
The conclusions of table 34a and 34b are sum
marized for MG, EVI and EV2. In 141 patients the
clinical diagnosis was positive or negative for the
left side. The same applies to the right side. In the
remaining cases the clinical diagnosis was not cer
tain. As in every patient the clinical diagnosis has
been recorded on both sides, the number of cases
available for comparison with the findings of MG
is 282 (2x141). The number of cases available for
comparison with EVI is 200 (2x100) and with
EV2 228 (2 χ 114). In these tables the surgical fin
dings are inserted separately.
Consequently in this section a case represents
one side (left or right) of the patient.
8.3.3.1. Comparison of clinical diagnosis with MG
and surgical finding.
Complete accordance (both pos. and both neg.)
between clinical diagnosis and MG exists in 229 of
282 cases (81.2%). This was confirmed at operati
on in 89 of 93 cases (95.7%).
A complete discrepancy (one pos., the other
neg.) between clinical diagnosis and MG exists in
36 of 282 cases (12.8%). In 7 of 18 of these cases
(38.9%) the surgical findings are in favour of MG
and in 6 of 18 of these cases (33.3%) in favour of
the clinical diagnosis.
Conclusion:
There is a good accordance between clinical di

agnosis and MG. For positive and negative cases
the percentage of accordance is approximately
equal. The high accordance rate may be influenced
by the fact that the clinical diagnosis is made at a
time that the results of myelography are already
known.
If the findings contradict, surgical findings — if
available — confirm MG and clinical diagnosis in
about the same number of cases.
8.3.3.2. Comparison of clinical diagnosis with EVI
and surgical finding.
Complete accordance (both pos. or both neg.)
between clinical diagnosis and EVI exists in 117 of
200 cases (58.5%). This is confirmed at operation
in all of 53 cases (100%).
A complete discrepancy (one pos., the other
neg.) between clinical diagnosis and EVI exists in
11 of 200 cases (5.5%). In only 5 of these cases
operation was performed: in 4 of them the surgical
finding is in favour of EVI. No cases are observed
in favour of the clinical diagnosis.
Conclusion:
There is a good accordance between the clinical
diagnosis and EVI, an accordance which is confir
med in the surgically verified cases.
Accordance of EVI with a pos. clinical diagnosis
is significantly higher than with a neg. clinical di
agnosis (Fisher's exact test 2 x 2 table, Ρ = 0.003,
non-diagnostic cases excluded).
8.3.3.3. Comparison of clinical diagnosis with EV2
and surgical finding.
Complete accordance (both pos. or both neg.)
between clinical diagnosis and EV2 exists in 170 of
228 cases (74.6%). This is confirmed at operation
in 69 of 70 cases (98.6%).
A complete discrepancy between the clinical di
agnosis and EV2 exists in 35 of 228 cases (15.4%).
In 14 of these cases surgery was performed. Accor
dance with EV2 is seen in 8 cases; no cases are ob
served in favour of the clinical diagnosis.
Conclusion:
There is a good accordance between the clinical
diagnosis and EV2. Accordance of EV2 with a pos.
clinical diagnosis is significantly higher than with a
neg. clinical diagnosis (Fisher's exact test 2 x 2
table, Ρ = ЗЛО" 6 ).
In cases of discrepancy between a pos. clinical
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diagnosis and EV2, the surgical findings are predo
minantly in favour of EV2.

8.4. CONCLUSIONS
1. In surgically verified disc herniations the diag
nostic results of epidural double-catheter veno
graphy are significantly superior to those of
myelography (8.3.2.1., 8.3.2.2., 8.3.2.3.).
2. In surgically verified cases without disc hernia
tion the diagnostic results of epidural doublecatheter venography and myelography are
equal. Both methods only occasionally fail, and
to an equal degree (8.З.2.1., 8.3.2.2.).
3. The double-catheter method is seldom non
diagnostic at the three levels studied (L3-L4,
L4-L5 and L5-S1). The single-catheter method
is very often non-diagnostic (8.З.1.1., 8.3.1.2.).
4. Compared to myelography, epidural doublecatheter venography shows more positive fin
dings for a disc herniation at the levels L4-L5
andL5-Sl (8.З.1.1.).
5. The double-catheter method shows significantly
more positive findings for a disc herniation than
myelography, when all three levels studied are
put together (8.3.1.2.).
6. In surgically verified cases myelography and
epidural single- and double-catheter venogra
phy did not show evident difference in diag
nostic accuracy with regard to the levels studied
(L3-L4, L4-L5 and L5-S1) (8.3.2.3.).
7. Accordance of epidural venography with a posi
tive clinical diagnosis is significantly higher
than with a negative clinical diagnosis. In mye
lography this accordance is nearly equal (8.3.3.).
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CONCLUSIONS

In the most recent radiodiagnostic literature several authors are the opinion that transfemoral
lumbar epidural venography should be considered
an extremely reliable method for diagnosing disc
herniation. Until now this procedure is mainly considered additional to lumbar myelography. Some
authors however advocate that epidural venography should be performed as a first choice in case of
suspicion of a lumbar disc herniation: Bücheier
and Buurman (1974), Gershater and Holgate
(1976), MacNab (1976), Rettig (1977).
The diagnostic accuracy of lumbar epidural venography for surgically verified disc herniations
has been reported by several authors as follows:
Gargano
(1974)
91%
32 cases
Bücheier
(1974)
83%
114 cases
Gershater
(1976)
± 99%
130 cases
Miller
(1976)
92%
27 cases
Drasin
(1976)
88,2%
58 cases
MacNab
(1976)
98%
50 cases
O'Dell
(1977)
86%
55 cases
Roland
(1978)
94%
111 cases

and Smith. The accuracy of the method is considered equal to myelography by: Bücheier, O'Dell ana
Kistler. Sackett considers epidural venography inferior to myelography.
The diagnostic accuracy in our surgically verified cases (63 patients) was 94% for epidural
double-catheter venography and 84% for myelography. So our results in double-catheter venography were significantly in favour of the venographic method. Only water-soluble contrastmedia
have been used for the myelograms (Dimer-X,
Amipaque).
In the surgically verified cases epidural doublecatheter venography showed 6 times a lateral disc
herniation when myelography was negative
( ± 10%). In 5 other cases epidural venography revealed the presence of an obvious disc herniation
when myelography was dubious. In these cases it
may be stated that venography showed the lesion
better. The contrary is not observed.
The single-catheter method proved to be significantly inferior to the double-catheter method.
Single contrastinjections into an ascending lumbar
The percentage of diagnostic accuracy of lumbar vein gave the poorest results.
myelography in surgically verified cases varies conIn double-catheter venography it could not sigsiderably among authors:
nificantly be demonstrated, in our case material,
Preastholm
(1972)
97%
78 cases that the position of the catheters influences the
Berg-Hansen (1976)
94%
193 cases quality of the venograms. The number of cases in
MacNab
(1976)
90%
50 cases which the different double-catheter positions could
Smith
(1976)
80%
—
be compared is however very small for reliable
O'Dell
(1977)
86%
55 cases conclusions, especially with regard to the compariRoland (1978) reports a 40% diagnostic accura- son of bilateral injections into the lateral sacral
cy of myelography in 111 selected cases. The selec- veins and into the internal iliac veins (11 patients).
tion of these cases however is not clearly explained.
In our opinion selective bilateral injection into
Gargano (1974) gave a survey of 1472 cases pu- the lateral sacral veins should be performed as a
blished by several authors; the average percentage first choice. When the catheterization is not sucof correct myélographie diagnosis was 84%. It has cessful within reasonable time (3-4 minutes) other
to be stated that the use of water-soluble contrast catheter position combinations have to be used.
media has improved the quality and reliability of Very good results can also be obtained if one cathe myelograms (Skalpe, 1978).
theter is introduced into a lateral sacral vein and
the other one into an internal iliac vein or into an
Epidural venography is estimated more accurate ascending lumbar vein. The latter method is also
than myelography by the following authors: advised by Théron. In young and slender people
Gargano, Théron, Gershater, MacNab, Roland (under 40) we prefer bilateral injection into the in123

ternal iliac veins because this procedure is easy to
perform, which shortens fluoroscopy time. In these patients the venograms as a rule are of sufficient
quality, perhaps because compression of the abdominal vena cava is most effective in such cases.
Epidural venography offers the possibility to demonstrate a lesion that is localized beyond the lumbar cul-de-sac (Gershater and Holgate; Théron et
al.). Any disc lesion that compresses the nerve root
will first compress the corresponding epidural
veins interposed between the disc and the nerve
root. In this way an extremely lateral disc herniation may be detected. Also a trapped root, not caused by disc herniation but by spondylotic changes
in the intervertebral foramen, may be shown.
At the level L5-S1 considerable distance can
exist between the lumbar pouch and the back of
the lumbar vertebrae and disc. As in this region the
anterior epidural venous plexus is situated immediately adjacent to these structures, epidural venography may improve the diagnostic results in this
area. The same applies to cases in which the lumbar pouch is rather short or slender (Gershater and
Holgate). However, in our operated cases the epidural venograms did not show significant difference in diagnostic accuracy between the levels studied
(L3-L4, L4-L5, L5-S1).
According to Sackett small midline disc herniations could be missed. Théron and Moret consider
the possibility of overlooking a disc herniation,
strictly located in the midline, theoretical, even
when the levels L3-L4 and L4-L5 are concerned. In
our case material the number of strictly median
disc herniations is too small for statistical evaluation.
We consider the diagnostic results of epidural
double-catheter venography at least as reliable as
the diagnostic results of myelography. Possibly the
venographic accuracy is even better. In this aspect
there is no reason to perform myelography as a
first choice to diagnose a lumbar disc herniation.
In case of clinical evidence and a positive finding
for a disc herniation on the epidural venogram at
the corresponding side, it is in our opinion superfluous to perform lumbar myelography as an additional procedure. Surgical intervention may be performed in such cases without previous myelography.
The possibility of demonstrating disc herniations caudal or cranial to the level of a myélographie stop has to be considered an important merit
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of the venographic procedure. In such cases myelography often fails to demonstrate all levels.
We agree with MacNab et al. and with Wilmink,
Penning and Beks that a normal epidural venogram strongly suggests absence of a disc herniation
or another epidural lesion.
The complication rate of epidural venography is
very low. Thrombo-embolic phenomena have been
reported in less than 1 % of 1500 cases after surgery
and previous epidural venography (Théron,
Moret). As preoperative immobilization and surgical intervention are also predisposing factors for
thrombosis, it is not likely that the thromboembolic phenomena can entirely be contributed to
the preoperative venographic procedure. Occasionally thrombophlebitis may occur (Roland). In accordance with other authors (Théron, Moret,
Roland) we consider a history of thrombophlebitis
a contraindication for this type of examination.
However our case material is in this respect too
small for statistical evaluation.
When epidural venography is performed as a
first option (prior to myelography) one may prevent hospitalization and also prevent the complications of myelography. After myelography headache occurs in about 25-30% of the cases (Grainger, Skalpe), even when metrizamide is used as a
contrast agent. Leakage of cerebrospinal fluid
through the puncture hole is considered to be
responsible for this symptom. Nausea, dizziness,
pain or numbness are reported by Skalpe in resp.
13%, 12% and 18% of 581 patients investigated
with metrizamide. Injection of the contrastmedium into the subarachnoid space induces a risk of
arachnoiditis and may therefore also be considered
a disadvantage of myelography.
Myelography is an easy procedure, which may
be considered a considerable advantage of the method. In that aspect epidural venography is much
more time consuming. The use of proper catheter
shapes during catheterization and the skill of the
angiographer however may shorten the procedure
considerably. Myelography makes CSF available
for the laboratory. This can be considered another
advantage of this method.
Epidural double-catheter venography has to be
considered a procedure that is very well tolerated
by the patient. When the patient is worried one
may consider to give 10-20 mg valium intramuscular. No premedication is given routinely.
In our opinion epidural double-catheter veno-

graphy could be considered a diagnostic method
that should be performed as a first option in most
patients suffering from evident symptoms of a
lumbar disc herniation. Only very obese patients
have to be excluded, because the venograms as a
rule are of too poor quality.
For practical reasons this point of view cannot
be effectuated as the number of patients suffering
from sciatica is too large and the facilities for angiography in this respect are too small. For the time
being epidural venography will therefore mainly be
used as an additional procedure to myelography.
The method is extremely important in cases that
are clinically suspect but have a negative or dubious myelogram. Moreover frequently the procedure is indispensable for the preoperative evaluation
of all lumbar disc levels in case of a myélographie
stop! In the other cases it will be a matter of personal preference whether myelography or venography is chosen as the first diagnostic method.
During the last year we are increasingly requested to perform epidural venography on outpatients. Apart from the fact that hospitalization
may be avoided in this way, in our opinion also the
simplicity, accuracy and low complication rate of
this method count considerably in this tendency.
For the reasons mentioned above, the author believes that lumbar epidural double-catheter venography will increasingly become the radiological
investigation of choice for detection or exclusion
of a lumbar disc herniation.

SUMMARY

In the recent radiodiagnostic literature transfemoral lumbar epidural venography has increasingly been recommended as a very reliable procedure
for diagnosing lumbar disc herniation. Therefore it
was decided to investigate the best way to perform
it in order to reach the highest quality and to study
its diagnostic accuracy.
Transfemoral lumbar epidural venography as
well as lumbar myelography (by means of watersoluble contrast media) have been performed in
150 patients with clinical symptoms of a disc herniation in order to compare the diagnostic results of
these two procedures. 63 patients of this group had
surgery.

ascending lumbar vein shows many congenital variations which may sometimes impair its selective
catheterization. Also segmental absence of this
vein is frequently observed. The structure of the
posterior extravertebral venous plexus has not sufficiently been described in the anatomical literature. The course of most veins is not exactly
known, which frequently gives rise to problems in
the interpretation of the epidural venograms.
The intravertebral veins show a very constant
morphologic pattern of nearly perfect symmetry.
For this reason this venous pattern can be used for
diagnostic purposes. At the level L5-S1 the anterior epidural veins show a pattern that is somewhat
different from their aspect at the other lumbar and
Chapter 1 presents a short survey of the methods thoracic levels. Several variations of this pattern
that have been used to diagnose a disc herniation. are described. Also hemisacralization or other conUntil now myelography has been regarded as the genital abnormalities of the lower part of the lummethod of choice. Newer contrastmedia have im- bar vertebral column may influence the normal
proved its reliability and now it is sufficiently diag- anatomical structure of the intravertebral veins.
nostic in the majority of the cases. Discography
A tiny straight vein is often visualized in the
did not gain a great popularity. Electromyography midline of the vertebral canal that — to our knowand nerve root infiltration did not always provide ledge — has not been mentioned in the anatomical
sufficient information to be sure about the diagno- literature until now.
sis.
Chapter 4 describes the methods of single- and
Intraosseous epidural venography did not achieve
a widespread use, mainly because of the inconstant double-catheter epidural venography. Preference
is expressed for the double-catheter method. This
opacification of the epidural veins.
Transfemoral epidural venography by means of method offers a very large number of catheter poselective catheterization considerably improved the sition combinations to obtain good quality venovisualization of the epidural veins. The most relia- grams. In case of previous surgical intervention in
ble venograms are obtained if the investigation is one of the groins it is possible to introduce two catheters from the opposite side. Preference is experformed by bilateral contrastinjection.
pressed for bilateral catheterization of the lateral
Chapter 2 gives a review of the literature concer- sacral veins. If this is not possible at one side, the
catheter may be introduced into an internal iliac or
ning epidural venography.
into an ascending lumbar vein. Bilateral injection
Chapter 3 discusses the anatomy of the vertebral into the internal iliac veins is performed in young
venous system and its relation to the adjacent and slender patients (under 40) because this cathestructures as far as it is of interest for a correct in- terization procedure is easier to perform, thus
terpretation of the epidural venograms. Also atten- shortening the fluoroscopy time. Special catheter
tion is paid to the anatomy of the pelvic and abdo- shapes have been developed to facilitate the
minal veins with regard to the possibilities of ve- catheterization procedure.
It is advised to use as a contrastmedium a pure
nous catheterization. It is demonstrated that the
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meglumine salt. Contrastmedia containing sodium
cause more pain. In special cases metrizamide
(Amipaque) with a high iodine content of 350-370
mg/ml may be injected. This causes hardly any serious reactions in the patient.
Finally special problems in catheterization are
discussed.
Chapter 5 discusses the complications of epidural venography. According to the literature the
complication rate is very low. A history of thrombophlebitis is regarded a contraindication for epidural venography.
Chapter 6 describes the diagnostic criteria in
lumbar disc herniation. The venographic signs are
largely discussed. They are produced by compression of the anterior epidural veins by the herniated
disc. Disc herniations are often seen on multiple levels. In case of a myélographie stop, epidural venography is indispensable for correct preoperative
evaluation of the lumbar levels that are not shown
on the myelogram. Epidural venography can reveal a lateral disc herniation that is not observed in
myelography. Dubious myélographie findings are
frequently better shown by the venographic procedure. Artefacts due to stream effects may cause
misinterpretation. Overprojection of extravertebral veins and posterior epidural veins can obscure
a disc herniation. Spondylotic changes in the intervertebral foramen sometimes cause occlusion of
the interpedicular veins. Occasionally epidural venography may reveal an unexpected malignant tumour in the vertebral region. The venographic
signs of malignancy are discussed. Also benign lesions in the vertebral canal can be outlined by the
venographic method.
In 150 patients the double-catheter method twice
failed completely. In one patient the venogram was
wrong at two levels.
Chapter 7 discusses the evaluation of the venographic quality. The single- and double-catheter
method were studied separately. The quality of
epidural double-catheter venography proved to be
significantly superior to the quality of the singlecatheter method. If the single-catheter method was
performed, selective injection of contrastmedium
into an ascending lumbar vein gave the poorest results. In single-catheter venography as well as in
double-catheter venography the venographic quali128

ty was equal at the different lumbar levels studied
(L3-L4, L4-L5, L5-S1). The double-catheter method did not show a significant difference in venographic quality among the different ways of
double-catheter positioning. The number of patients however is too small for comparison of the
quality of bilateral injection into the lateral sacral
veins and into the internal iliac veins.
Chapter 8 reports the evaluation of the diagnostic value of epidural venography. The diagnostic results of epidural double-catheter venography were significantly superior to those of myelography in cases with a positive surgical finding.
Epidural double-catheter venography did not show
evident difference in diagnostic accuracy on the
lumbar levels studied (L3-L4, L4-L5, L5-S1).
Compared to myelography the diagnostic accuracy
of epidural double-catheter venography was equally superior at each level. In this respect the method
was not significantly better at the level L5-S1.

In this study epidural double-catheter venography proved to be an extremely reliable method for
diagnosing lumbar disc herniation. The diagnostic
accuracy of double-catheter venography was significantly superior to that of lumbar myelography in
the surgically verified positive cases.
In epidural double-catheter venography lumbar
disc herniation could be demonstrated when lumbar myelography was negative. Lumbar disc herniation was also better shown by the venographic
procedure in case of dubious myélographie findings.
Epidural double-catheter venography is easy to
perform, if proper catheter shapes are used. The
examination is very well tolerated by the patient.
The complication rate is very low. No hospitalization is required.
For the reasons mentioned above, the author believes that lumbar epidural double-catheter venography will increasingly become the radiological
investigation of choice for detection or exclusion
of a lumbar disc herniation.

LITERATURE

ABDULLAH, A F , DITTO, E W , BYRD, В В , WILLIAMS, R

BERG-HANSEN, Ε , FAHRENKRUG, A , PRAESTHOI M, J

Extreme-lateral lumbar disc herniations. Clinical diagno
sis and special problems of diagnosis. J. Neurosurg.
41:229 (1974)

meningeal effects of myélographie contrast media with
special reference to metrizamide. Brit. J. Radiol. 51:321
(1978)

ABRAMS, H L The vertebral and azygos venous systems
and some variations in systemic venous return. Radiolo
gy 69:508 (1957)

BIASINI, A Visualizzazione anglografica interossea dei
corpi vertebrali mediante iniezione diretta di liquidi di
contrasto. Minerva chir. 10:491 (1955)

ABRAMS, H L The relationship of systemic venous ano
malies to the paravertebral veins. Am. J. Roentgenol.
80:414 (1958)

B O T T G E R , E , SCHLICHT, Ι , BRANDS, W , GRAJALES, R

AHLGREN, Ρ Long term side effects after myelography
with water-soluble contrast media: Conturex, Conray
Meglumin 282 and Dimer-X. Neuroradiology 6:206
(1973)

BOWSHER, D R Connections of the internal vertebral ve
nous plexus. Abstract. J. Anat. 88:583 (1954)

AHI CREN, Ρ Amipaquemyelography. The side effects
compared with Dimer-X. Neuroradiology 9:197 (1975)
ALBALA, M M , BARRICK, с w , JENKINSON, E L Vertebral
trans-skeletal phlebography. Radiology 67:229 (1956)
ALMEN, τ , BOUSEN, E , LINDELL, s E Mettizamide in an
giography. Acta Radiol. Diagn. 18:33 (1977)
ANDERSON, R Diodrast studies of the vertebral and cra
nial venous systems. J. Neurosurg. 8:411 (1951)
ARSENi, с M , MARETSIS, M , SA vu, с La valeur de la myélographie gazeuse segmentaire pour la localisation des
hernies discales lombaires. Presse méd. 76:1951 (1968)

Late

Doppelung der Vena cava inferior - angiographischer
Nachweis einer seltenen Anomalie. Rufo 117:521 (1972)

BRESCHET, G Essai sur les veines du rachis. Paris,
Mequigon - Marvith (1819)
BRESCHET, G Recherches anatomiques, physiologiques
et pathologiques sur le système veineux et spécialement
sur les canaux veineux des os. Pans, Villaret et Cie (1828)
BüCHELbR, E , Düx, A , VENBROCKS, ρ Die direkte verte
brale Venographie bei lumbalen Bandscheibenhermen.
Fortschr. Róntgenstr. 109:593 (1968)
BUCHELER, E, DÜX, A Die direkte lumbale und vertebrale
Venographie: Methodik, Indikationen und Ergebnisse.
Csl. Röntgenol. 23:241 (1969)
BUCHELER, E Die direkte Angiographie der Vertebralplexus der lumbalen Venen und des Azygosvenensystems. Rontgenanatomie und klinische Anwendung.
Ergebnisse der Med. Radiol. 3, Thieme, Stuttgart 1971.

AUTio, Ε , SUOLANEN, j , NORRBACK, s , SLATis, ρ Adhesi
ve arachnoiditis after lumbar myelography with meglu
mine iothalamate (Conray). Acta radiol. Diagn. 12:17 BÜCHELER, E, JANSON, R Combined catheter venography of the lumbar venous system and the inferior vena
(1972)
cava. Br. J. Radiol. 46:655 (1973)
BATSON, ο ν The function of the vertebral veins and
BÜCHELER, Ε , BUURMAN, R Kathetervenographie zur
their role in the spread of metastases. Ann. Surg. 112:138
Diagnostik lumbaler Bandscheibenhernien: Róntgen(1940)
blatter 27:561 (1974)
BATSON, ο v Role of the vertebral veins in metastatic
CARI YLE, D R GOLDSTEIN, H M , WALLACE, S , MEDELLIN,
processes. Ann. intern. Med. 16:38 (1942)
н , VENTIMIGLIA, R A Azygography in the pre-treatment
BATSON, ο ν The vertebral vein system. Am. J. Roentge evaluation of oesophageal carcinoma. Br. J. Radiol.:
49:670 (1976)
nol. 78:195 (1957)
BERG-HANSEN, E , PRAESTHOIM, A , FAHRENKRUG, A .

BJERRUM, J A clinical trial of Amipaque in lumbar mye
lography. Brit. J. Radiol. 49:34 (1976)

CASTORINA, G , SASSAROLI, s Osservazioni sulla tecnica
della spinografia e flebografia ossea intraspinosa. Lav.
Neuropsichiat. 17:47 (1955)
129

CLARKE, А к Complications of radiculography. Bnt. DRASIN, G F , DAFFNER, R H , SfcXTON, R F , CHEATHAM,
w с Epidural venography: Diagnosis of herniated lum
Med. J. 1:1143(1978)
bar intervertebral disc and other disease of the epidural
space. Am. J. Roentg. 126:1010(1976)
CLARKt-, А к , BEAVis, j , IRVING, J D , MACE, в E Ascen
ding lumbar venography in the diagnosis of lumbar disc
DUGSTAD, G , ELDEViK, ρ Lumbar myelography. Survey
lesions. Rheumatol. Rehabil. 16:83 (1977)
and present state. Symposium on Amipaque, Oslo (1977)
CLEMENS, H J, VON QUAST, H Untersuchungen über die
DULLERUD, R , MORI AND, τ J Adhesive arachnoiditis af
Gefásse des menschlichen Ruckenmarkes: Acta Anatoter lumbar radiculography with Dimer-X (meglumin iomica 42:277 (1960)
carmate) and Depó-medrol
(methyl-prednisoloneacetate). Radiology 119:153 (1976)
CLEMENS, H J Die Venensysteme der menschlichen Wirbelsaule. Berlin, de Gruyter (1961)
EPSTEIN, в s Low back pain associated with varices of
the epidural veins simulating herniation of the nucleus
ei EMENS, H J Beitrag zur Histologie der Plexus venosi
pulposus. Am. J. Roentg. 57:736 (1947)
vertebralis interni. Ζ. mikr.-anat. Forsch. 67:183 (1961)
CLtMENS, Η J Über die Gefassverhältnisse in den Foramina intervertebralia. Die Wirbelsaule in Forschung und
Praxis 25:110 (1962)

FINNEY, L A , GARGANO, F ρ BUERMANN, A Intraosseous

CLEMENS, Η J Die Venensysteme der Wirbelsaule; Neue
rontgenanatomische Untersuchungen. 16 mm colour
film. Sandoz, Basel. (1965)

FISCHGOLD, Η , ADAM, Η , EcoiFFiER, J , P1EQUET, j

CLEMFNS, Η J , voGhLSANG, и Die transossale Phlebo
graphie der Wirbelsaule und des Spinalkanales; Morpho
logie und Klinik. 16 mm colour film. Sandoz, Basel
(1968)

FISCHGOLD, H , CLEMENT, J С , TALAIRACH, J , ECOIFFIER,

CLEMENS, H J Personal communication (1977)
CROCK, Η ν , YOSHiZAWA, Η The blood supply of the ver
tebral column and spinal cord in man. Springer-Verlag,
New York, Wien (1977)

vertebral venography in the diagnosis of lumbar disc dis
ease. Am. J. Roentgenol. 92:1282 (1964)

J Opacification des systèmes veineux rachidiens et crâniens par voie osseuse. Presse méd. 60:599 (1952)
FUCHS, w A Vena cava inferior (in: Handbuch der medizinischen Radiologie vol. 10/3. Ed. by Diethelm, L.;
Olsson, O.; Strnod, F.; Vielen, H.; Zuppinger, A.)
Springer, Berlin - Gottingen - Heidelberg - New York.
(1964)
GARGANO, F ρ , MEYER, j D , SHELDON, J J

DI GHIRO, G , SCHELLINGER, D Computed tomography of
spinal cord after lumbar intrathecal introduction of metrizamide (Computer-Assisted Myelography). Radiology
120:101 (1976)
Van DAMME, W , BEECKMAN, Ρ , Van DAMME, fc Lumbar
phlebography by way of bilateral femoral vein puncture.
J. Beige Radiol. 61:161 (1978)
DJINDJIAN, R , DORLAND, ρ Phlebographie rachidienne
par voie transépineuse. Ann. radio!. 3:449 (1960)
DJINDJIAN, R Phlebographie rachidienne. Nouveau traité de radiodiagnostic. Masson Ed. Tome 15, p. 83
DJINDJIAN, R , PANSINI, A , DORLAND, ρ

Phlebographie

rachidienne par voie transépineuse. Acta radiol. 1:689
(1963)
DJINDJIAN, R , DORLAND, Ρ , BAGET, ρ

Phlebographie

vertébrorachidienne lombaire. Presse Méd. 73:131 (1965)
DOPPMAN, j , DI CHIRO, G , ΟΜΜΑΥΑ, A к Selective arte
riography of the spinal cord. St. Louis; Warren H.
Green (1969)
130

Opa

cification des plexus rachidiens et des veines azygos par
voie osseuse. J. Radiol. Electr. 33:37 (1952)

Transfemoral

ascending lumbar catheterization of the epidural veins in
lumbar disc disease. Radiology 111:329 (1974)
GERSHATER, R , HOLGATE, R с Lumbar epidural veno
graphy in the diagnosis of disc herniations. Am. J.
Roentgenol. 126:992 (1976)
GiERCKE, к Darstellung des lumbalen Bandscheibenprolapses durch die spinale Phlebographie. Fortschr. Rontgenstr. 101:64(1964)
GiERCKE, к , MEYER RiENECKFR, Η Zur Diagnostik spina
ler Tumoren durch die spinale Phlebographie. Nerven
arzt 36:177 (1965)
GiERCKE, к Typisches Spinalphlebogramm eines benig
nen raumfordernden Caudaprozesses. Fortschr. Róntgenstr. 105:280 (1966)
GiERCKE, к Die Darstellung des vorderen lumbalen
Bandscheibenvorfalles durch die spinale Phlebographie.
Fortschr. Röntgenstr. 110:664(1969)
GiERCKfc, к Die spinale Phlebographie. Wiss. Z. Univ.
Rostock, Math.-Nat Reihe 18:589 (1969)

GIUSTRA, Ρ E , WICKENDEN, J W , FURMAN, R S , WICKEN
DEN, R w , KILLORAN, ρ j Multiple contrast injections in
epidural venography. Am. J. Roentgenol. 131:485 (1978)

HIRSCH, D M , CHAN, к F Bilateral inferior vena cava. J.
Amer. med. Ass. 185:729 (1963)
HOLGATE, R С Personal communication. (1977)

GIUSTRA, Ρ E , WICKENDEN, J W , FURMAN, R S , WICKEN
DEN, R w , KILLORAN, p j Epidural venography. J. Mai
ne Med. Assoc. 69:16(1978)
GONSETTE, R Metrizamide as contrast medium for mye
lography and ventriculography. Preliminary clinical ex
periences. Acta Radiol. Suppl. N o 335:346 (1973)
DE GRAAF, A S , KAYED, к s Epileptic seizures and EEG
changes after radiculography with meglumine iothalamate (Conray) and meglumine locarmate (Dimer-X). Psychiat. Neurol. Neurochir. 76:77 (1973)
GRAINGER, R G , KENDALL, в E , WYLIE, ι G Lumbar mye

lography with metrizamide — a new non-ionic contrast
medium. Br. J. Radiol. 49:996 (1976)
GRAINGER, R G Myelography and lumbar venography.
Brit. Med. J. 1:1488(1978)

HOMMA, A , SHUKUTANI, к ,

YOSHIKURA, Ν

—Inter

mittent claudication due to the compression o f the cauda
equina; 3 cases diagnosed by lumbar epidural venogra
phy— (Japanese). Clin. Neurol. (Tokyo) 16:132 (1976)
HOR1KX, M J Het syndroom van de obstructie van de ve
na cava superior. Thesis; Schrik's Drukkerij, Asten (N.
Br.), The Netherlands (1963)
HUMEAD, F , GIGNOUX, Μ , PLOMBIN, Ρ , FOURRÉ, D , LE ROQUAIS, Ρ , LE SAINT, J N L'azygographie dans l'étude radiologique des tumeurs malignes de l'oesophage. J. Radio!. Electrol. 56:227 (1975)
IRSTAM, L , ROSENCRANTZ, M Water-soluble contrast
media and adhesive arachnoiditis. Reinvestigation of
operated cases. Acta radiol. Diagn. 15:1 (1974)

IRSTAM, L , SELLDÊN, и Adverse effects of lumbar mye
GRAY, H Anatomy of the Human Body. Edited by C M .
lography with Amipaque and Dimer-X. Acta radiol.
Gross. (Philadelphia, Lea and Febiger) p. 704, 1200 Diagn. 17:145(1976)
(1973)
ISHERWOOD, I Spinal intraosseous venography. Clin.
GREMMEL, H , SCHMIDT-WITTKAMP, E Transversale Kon
Radiol. 13:78 (1962)
trastmitteldarstellung der vertebralen und spinalen Ve
nengeflechte (gezielte Vertebrovenographie). Zentralbl.
JOHNSTONE, A s Experimental study of vertebral venous
f. Chir. 90:1792 (1965)
system. Proc. Roy. Soc. Med. 39:39 (1946)
GRYSKA, ρ R , EARTHROWL, F H Left-sided inferior vena
cava. Arch. Surg. 94:363 (1967)
GUMBEL, и , PIA, H W , VOGELSANG, н

KISTLER, M w , PRIBRAM, н w

Epidural venography in

the diagnosis o f lumbar disc disease. Surg. Neurol. 5:287
(1976)

Lumbo-sacrale

Gefässanomahen als Ursache von Ischialgien. Acta Neurochir. (Wien) 20:131 (1969)

KLAR, E, PIOTROWSKI, w Kasuistischer Beitrag zur Tu
morabgrenzung durch die spinale Osso-venographie. Ra
diologe 5:503 (1965)

GUTEL, С Phlebographie de la veine cava inf. par voie
transépineuse. Presse méd. 64:595 (1956)

KOCH, F , NOBBE, F

HANSEN, Ε В , P R A E S T H O L M , J , FAHRENKRUG, A , BJER-

graphie in der Diagnostik von lumbalen Diskusprolap
sen. Zeitschr. f. Orthop. 109:201 (1971)

RUM, J A clinical trial of Amipaque in lumbar myelo
graphy. Br. J. Radiol. 49:34 (1976)

KOCH, F , NOBBE, F

Die selektive retroperitoneale Veno-

Diagnostische Möglichkeiten der

lumbalen Venographie. Med. Klinik 46:1510 (1972)
HARRIS, H A A note on the clinical anatomy of the veins,
with special reference to the spinal veins. Brain 64:291
(1941)
HELANDER, С G , LINDBLOM, A

KRUEGER, E G , SCHOBINGER, R A Intraosseous venography in the diagnosis of surgical disease of the lumbar spine. Surg. Forum 11:396 (1960)

Sacrolumbar venograp

hy. Acta radiol. 44:410 (1955)
HERLIHY, W F Revision of the venous system; the role of
the vertebral veins. Med. J. Aust. 1:661 (1947)
HINDMARSH, Τ Lumbar myelography with meglumine
iocarmate and metrizamide. Acta radiol. Diagn. 16:209
(1975)

KRUfcGER, E G Affections of the vascular system of the
paraspinal, the intraspinal and the neuraxial arterial and
venous beds. Clin. Orthop. 27:11 (1963)
KRUEGER, E G Vertebral phlebography: indications,
contra-indications, limitations. In: R.A. Shobinger and
F.F. Ruzicka (Ed), Vascular Roentgenology: Arteriography, Lymphography, p. 628. New York, Macmillan
(1964)

131

KUZNETSOV, p Venous spondylography in the diagnosis
of intervertebral disc hernias. Vop. Neirokhir. 27:23
(1963)
KVICALA, ν Spinalni flebografie ν diagnostice discopatu.
Cs. Neurol. 27:303 (1964)
ι ANO, J , WACKSMÜTH, w Praktische Anatomie. Springer Verlag, Berlin, Heidelberg, New York, 1972.
LEPAGE, j R Transfemoral ascending lumbar catheterization of the epidural veins. Radiology 111:337 (1974).
LESSMANN, г ρ , SCHOBINGER, R , LASSER, Ε с

MFUENHORST, G с H Myelography and epidural doublecatheter venography. Brit. Med. J.: 2:205 (1978)
MEIJENHORST, G с H Epidural systematic doublecatheter venography in the diagnosis of lumbar disc her
niation. XI Symposium Neuroradiologicum. Wiesbaden
F.R.G.; Program (Abstracts): p. 117 (1978)
MEIJENHORST, G С H Systematic Double-Catheter Epi
dural Venography in the Diagnosis of Lumbar Disc Her
niation. Proceedings of the XI Symposium Neuro
radiologicum (Ed. by Sigurd Wende), Neuroradiology:
16:349 (1978)

Intra

osseous venography in skeletal and soft tissue abnormali
ties. Acta radiol. 44:397 (1955)
LESSMANN, F ρ , PARESE, D M Vertebral plexus venogra
phy, a new diagnostic method. Neurochirurgia (Stuttg.)
2:175(1960)
LESTER, J , LAMPF, с E Intra-osseous venography with
special reference to its complications. Brit. J. Radiol.
30:145(1957)
LILIEQUIST, В , LUNDSTRöM, в Lumbar myelography and
arachnoiditis. Neuroradiology 12:15 (1976)

ι ORFNZ, R , voGEi SANG, Η Untersuchungen über den
Zusammenhang zwischen intravertebralem Druck und
Liquordruck. Fortschr. Róntgenstr. 109:604 (1968)
LUYENDUK, w Canalografie. Thesis. Drukkerij J.J.
Groen en Zn., Leiden, 1962.

MEIJENHORST, G С H Epidurale Doppelkathetervenographie beim Bandscheibenprolaps; unbekannte Vene im
Wirbelkanal. Fortschr. Róntgenstr. 129,5:581 (1978)
MEIJENHORST, G с H Transfemorale lumbale epidurale
flebografie: een bruikbare methode? Ned. T. Geneesk.
122:730 (1978)
MEIJENHORST, G С H Epidural double-catheter veno
graphy with metrizamide (Amipaque). Diagnostic Imag
ing: (1979). In print.
MEIJER, E Compressie medullae ten gevolge van wervelmetastasen. Over de vraag naar het nut van decompnmerende laminectomieén. Thesis. Nijmegen, G.J. Thieme
(1977)
MELLINS, Η z Functions of the vertebral-venous system.
Bull. Univ. Minn. Hosp. 22:213 (1951)
MILLER, M H , HANDEL, S F , coAN, J ρ

LUZSA, G X-ray Anatomy of the Vascular System. London, Butterworth and Co. (Publishers) Ltd. p. 304
(1974)
MACNAB, ι, ST LOUIS, Ε L , GRABiAS, s L , JACOB, R Selec
tive ascending lumbosacral venography in the assessment
of lumbar disc herniation. J. Bone and Joint Surg.
58A: 1093 (1976)
R , NISSI , R Abnormale Einmündung der Vena hypogastrica dextra. Röfo. 118:224 (1973)
MAY,

MCCORMICK, с с Radiology in low back pain and sciati
ca. An analysis of the relative efficacy of spinal veno
graphy, discography and epidurography in patients with
a negative or equivocal myelogram. Clin. Radiol. 29:393
(1978)

Transfemoral

lumbar epidural venography. Am. J. Roentgenol.
126:1003(1976)
MORET, J , VIGNAUD, J , DOYON, D Techniques d'opacification des plexus veineux intra-rachidiens lombaires. J.
Radiol. Electrol. 57:553 (1976)
van der MOST van SPIJK, D Ischias. Klinische en electromyografische aspecten. Thesis, Utrecht, A Oosthoek's Uitgeversmij. (1965)
NATHAN, Μ Η , BLUM, L Evaluation of vertebral veno
graphy. Am. J. Roentgenol. 83:1027 (1960)
NORDENSTROM, В A method of angiography to the azygos vein and the anterior internal venous plexus of the
spine. Acta radiol. (Stockh.) 44:201 (1955)

MEUENHORST, о с H Methods of transfemoral lumbar
epidural venography in the diagnosis of lumbar disc her
niation. Radiol. Clin. 46:439 (1977)

O'DELL, С W , cofcL, Μ Ν , IGNELZI, R J Ascending lumbar
venography in lumbar disc diseases. J Bone and Joint
Dis. 59A: 159 (1977)

MEIJENHORST, G с H XIV Congresso internacional di
Radiologia, Rio de Janeiro, Brasil, 1977: Programma
Científico p. 206: Transfemoral lumbar epidural venography. Published in Radiol. Clin. 46:439 (1977)

OPPHOLZER, R Vertebro-Venographie: diagnostische
und therapeutische Aspecte. Wien. Klin. Wschr. 68:127
(1956)

132

OPPHOLZER, R Transspinale Vertebrovenographie und
ihre diagnostische und therapeutische Anwendung bei
Fällen von Lumbago. Wien. Med. Wschr. 108:920 (1958)
OSWALD, к Untersuchungen über das Vorkommen von
Sperrmechanismen in den Venae radiculares des Menschen. Berlin, Thesis (1961)
PACOFSKY, к в , woLFEL, D A Azygos continuation of
the inferior vena cava. Am. J. Roentgenol. 113:362
(1971)
PATURFT, G Traité d'anatomie humaine. Masson et
Cie., Paris, 1958.

ROUSSEAU, R , GOURNET, с Phlebographie rachidienne
par voie trans-épineuse. Rev. méd. Nancy 81:377 (1956)
ROUViÈRE, H Anatomie Humaine, descriptive, topografique et fonctionnelle. Masson et Cie., 1973.
SACKETT, j F , DÄMM, M G , MANUCHER, J J Unreliability
of epidural venography in lumbar disc disease. Surg.
Neurol. 7:35 (1977)
SALAMON, G , ι ouïs, R , GUERINEL, G Le fourreau dural
lombo-sacré. Étude radio-anatomique. Acta radiol.
5:1107(1966)

PEREY, о , LIND, j , WEGELius, С Phlebography of the in
tervertebral plexus. Acta orthop. Scand. 25:228 (1956)

SCHOBiNGER, R L'artériographie et la Phlebographie
intra-médullaire dans le diagnostic des tumeurs. Méd. et
Hyg. (Genève) 17:69 (1959)

PERNKOPr, E Topographische Anatomie des Menschen
Urban und Schwarzenberg, Berlin, Wien, 1943

SCHOBiNGER, R A Intra-osseous venography. New York,
Grune and Stratton (1960)

PIA, Η w , VOGELSANG, Η Diagnose und Therapie spina
ler Angiome. Dtsch. Z. Nervenheilk. 187:74 (1965)

SCHOBiNGER, R A , KRUEGER, E G , soBEL. G L Comparison of intraosseous vertebral venography and Pantopaquc myelography in the diagnosis of surgical conditions
of the lumbar spine and nerve roots. Radiology 77:376
(1961)

PIA, H w , VOGELSANG, H Diagnostische und Therapeuti
sche Fortschritte bei spinalen Angiomen. Zbl. Chir.
90:783 (1965)

SCHOBINGER, R л , KRUEGER, Ε G

PIA, H w , VOGELSANG, H Neuere methoden in der Diag
nostik spinaler Angiome. Dtsch. Med. Wschr. 91:173
(1965)
PROPER7I, t- La flebografia transpinosa vertebrale. Ra
diologia (Roma) 8:623 (1952)
RÂDBFRG, с , WENNEBERG, Ε Late sequelae following
lumbar myelography with water-soluble contrast media.
Acta radiol. Diagn. 14:507 (1973)
RENARD, M , MASSON, J ρ , LARDE, D Les veines epidura
les lombaires (étude anatomique à propos de 31 cas).
Bull. Assoc. Anat. (Nancy) 60:787 (1976).
RETT1G, A , JACKSON, D W , WILTSE, L L , SECRIST, L

The

epidural venogram as a diagnostic procedure in the
young athlete with symptoms of lumbar disc disease.
Am. J. Sports Med. 5:158 (1977)
ROLAND, J , LARDE, D , SCHWARTZ, J F , SIGIEL, M , PICARD, L Intérêt de la Phlebographie dans le diagnostic
des discopathies lombaires. J. Radiol. Electrol. 57:175
(1976)
ROLAND, j , LARDÉ, D , MASSON, J ρ Les veines lombaires
épidurales. Radio-anatomie normale. J. Radiol. Electrol. Med. Nucí. 58:35 (1977)

Intraosseous epidural

venography in the diagnosis of surgical diseases of the
lumbar spine. Acta Radiol. 1:763 (1963)
SCHOBINGER, R A Transosseous phlebography; general
principles; vertebral phlebography; roentgen anatomy;
vertebral phlebography by the posterior transspinous ap
proach. In: R.A. Schobinger and F.F. Ruzicka (Ed), Va
scular Roentgenology: Arteriography, Phlebography,
Lymphography. New York, Macmillan: p. 633 (1964)
SCHOEMAKER, G J Lumbale myelografie met een water
oplosbaar contrastmiddel. J. Belge de Radiol. 45:179
(1962)
SEGARRA, M s , CARDius, J с The value of azygography
in carcinoma of the esophagus. Surg-Gynecol. Obstet.
141:248(1975)
SETALA, К , TARKIAINfcN, E , NYYSSÖNEN, О Intravenous
meningorachidian phlebography. Naturwissenschaften
53:255 (1966)
SETALA, L , TARKIAINEN, E , STJERNVALL, L , NYYSSÖNEN,

О Meningorachidian phlebography by the intercostal
vein approach. Strahlentherapie 134:212 (1967)
SETALA, к , TARKIAINEN, E , STJERNVALL, L

Angiograp

hic recognition of diseases involving the spine. Brit. J.
Radiol. 40:309 (1967)

ROLAND, J , TREIL, J , LARDÉ, D , PICARD, L , MANELTE, С

Lumbar phlebography in the diagnosis of disc hernia
tions. J. Neurosurg. 49:544 (1978)

SHAPIRO, R Myelography. Chicago: Year Book Medical
Publishers, p. 566 (1975)

133

SKALPE, ι о , AMUNDSEN, ρ

Lumbar radiculography with

metrizamide. Radiology 115:91 (1975)
SKALPE, ι о , TORViK, A Toxicity of metrizamide and
meglumine iocarmate in the spinal subarachnoid space.
An experimental study in rats with special reference to
long-term effects. Invest. Radiol. 10:154 (1975)

TORI, G The radiological demonstration of the azygos
and other thoraco-abdominal veins in the living. Brit. J.
Radiol. 27:16(1954)
TOURELOTTE, W W , HAERER, A.F ; HELIER, G L.; SOMERS.

j E Post-lumbar puncture headaches. Springfield, Illi
nois, Charles С Thomas Publisher 122 p.p. (1964)

SKAÏ ΡΕ, ι о Adhesive arachnoiditis following lumbar ra
diculography with water-soluble contrast agents. Radio
logy 121:647(1976)

VENBROCKS, Η p , BUCHELER, E Venographische Unter
suchungsmethode beim lumbalen Bandscheibenvorfall.
Ztschr. Orthop. 106:69 (1969)

SKALPE, i.o , SORTI AND, о

Atlas. Oslo, Tanum-Norli (1978)

VESALius, A . D e Humani Corpus Fabricia; Basel, J.
Oporinus, p. 268 (1543)

SMITH, Ρ · Lumbar epidural venography. Radiography
42:125(1976)

viDUS viDus De Anatome Corporis Humani luntas; Ve
nice, p.121 (1611)

SORTLAND, о , HOViND, к · Myelography in children with
metrizamide (Amipaque). Acta radiol. Suppl. N o . 355
(1977)

VIGNAUD, J ; MORET, J., FAURES, в , CHAOüAT, γ · La Phle
bographie rachidienne lombaire, son application en pa
thologie lomboradiculaire. Rev. Rhum. 41:441 (1974)

STEIN, Α Η , MORGAN, Η С , PORRAS, R F The effect Of
pressor and depressor drugs on intramedullary boncmarrow pressure. J. Bone Jt. Surg. 40A:1103 (1958)

VOGELSANG, H Diagnostische Möglichkeiten spinaler Tumoren mittels Ossovenographie. Radiologe 5:499 (1965)

Myelography. Textbook and

SURINGTON, с т. JONAS, A Intra-abdominal venography
following vena cava ligation. Arch. Surg. 65:605 (1952)
SÜSSE, H J, AURIC, с

Das transossale Venogramm der

Venae intercostales, der Vena azygos und der Vena tho
racica interna. Fortschr. Roentgenstr. 81:335 (1954)
SÜSSE, H J. Gefahren und Technik der Osteomyelographie und transossalen Venographie. Fortschr. Roentgenstr. 85:181 (1956)
SYLVIUS, J In: Hippocratis et Galeni, Physiologiae Partem Anatomicam Isagoge, Erasmiana Venetiis, p. 53
(1555).
TARKiAiNEN, Ε Intercostal vein meningo-rachidography.
Acta radiol. (Stockh.) Supp. 271 (1967)

VOGELSANG, H , PIA, H w : Bedeutung der Wirbelangiographie fur die Diagnose spinaler Angiome. Fortschr.
Ròntgenstr. 102:660 (1965)
VOGELSANG, H Die spinale Ossovenographie. Thesis,
Giessen (1967)
VOGELSANG, H. Die spinale Angiome und Ihre neuroradiologische Diagnostik. Deutsches Rontgen Kongres,
Teil A, p.185, Thieme, Stuttgart (1968)
VOGELSANG, н
Intraosseous
spinal
Amsterdam, Excerpta Medica, 1970

venography.

VOGELSANG, Η , SCHMIDT, R ; BUSSE, О , DANGEL, и · Mye

lographie mit Metrizamide (Amipaque). Acta neurochir.
(Wien): 40, Heft 1/2 (1978)
VOGELSANG, Η Personal communication (1977)

THbRON, J , HOUTTEVII 1 E, J Ρ , AMMERICH, Η , ALVES DE
SOUZA, A , ADAM, Η THUREL, С L ; REY, A , HOUDART, R

W E R T H E I M E R , g ; RA VAULT, Ρ ; VIGNON, G , MICHEL, P.:

Lumbar phlebography by catheterization of the lateral
sacral and ascending lumbar veins with abdominal com
pression. Neuroradiology 11:175 (1976)

Sciatique et dilatations des vènes epidurales. Rev. Rhum.
20:764 (1953)

THtRON, J ; HOUTTF-VILLF, J Ρ ; ADAM, Η , THUREL, С ,

REY, л , LOYAU, G La Phlebographie lombaire. Aspect
normal et intérêt dans le diagnostic des hernies discales.
Rev. Rhum.: 44:165 (1977)
THÉRON, j , MORET, J Spinal phlebography. SpringerVerlag, Berlin Heidelberg New York (1978)
TORI, с Dimonstrazione delle vene azigos, emiazigos,
lombari con flebografia perossa. Nunt. radiol. (Roma)
19:724(1953)

134

WILLIS, Τ Cerebri Anatome, J. Flesher, London, p.236
(1664)
WILMINK, J τ , PENNING, L.; BEKS, J w F

Techniques in

transfemoral lumbar epidural phlebography. Neuroradi
ology: 15:273 (1978)

SAMENVATTING

Gedurende de laatste jaren wordt in de radiodiagnostische literatuur de transfemorale epidurale
flebografie in toenemende mate aanbevolen als een
uitermate betrouwbare methodiek voor het aantonen of het uitsluiten van een hernia nuclei' pulposi
in het lumbale gebied.
Sommige auteurs zijn van mening dat dit onderzoek zelfs de voorkeur verdient boven de lumbale
myelografie ( = caudografie), welk onderzoek tot
nu toe werd beschouwd als de meest doeltreffende
radiodiagnostische methode.
Om een oordeel te verkrijgen over de waarde van
de epidurale flebografie werd dit onderzoek verricht bij 150 patiënten, waarbij klinisch werd gedacht aan de mogelijkheid van een discus prolaps.
Tevens werd bij deze patiënten een lumbale myelografie uitgevoerd. Uit deze groep werden 63 patiënten geopereerd, zodat de diagnostische waarde van
zowel de epidurale flebografie als de lumbale myelografie kon worden vastgesteld en vergeleken.
In hoofdstuk 1 wordt een kort overzicht gegeven
van de belangrijkste methodieken met betrekking
tot de diagnostiek van de hernia nuclei' pulposi.
Tot nu toe werd bij voorkeur gebruik gemaakt van
de lumbale myelografie. Deze methode heeft een
hoge diagnostische betrouwbaarheid, vooral sedert
de recent ingevoerde toepassing van wateroplosbare contrastmiddelen. Desondanks blijft er
toch nog steeds een groep patiënten over met een
klinisch uitermate verdachte Symptomatologie
doch met een dubieuze of negatieve uitkomst van
het myelogram.
Andere methodieken, zoals electromyografie en
infiltratie van de zenuwwortel, voeren niet altijd
tot een volkomen betrouwbaar diagnostisch resultaat en kunnen derhalve slechts worden aangemerkt als aanvullende diagnostische procedures.
De discografie wordt tot nu toe slechts weinig toegepast voor deze diagnostiek.
Aanvankelijk werd de epidurale flebografie uitgevoerd door middel van contrastinjectie in de processus spinosus van een wervel in de buurt van de
vermoede laesie. Bij deze methodiek werd echter

niet altijd een goede afbeelding van de intravertebrale wervelvenen verkregen. Bovendien was de
contrastinjectie nogal pijnlijk. Om deze redenen
verkreeg deze methodiek weinig navolging.
Transfemorale epidurale flebografie via de selectieve cathetermethodiek geeft daarentegen een
meer constante en meer homogene afbeelding van
het vertebrale veneuze stelsel. Dit is vooral het geval wanneer gebruik wordt gemaakt van 2 catheters en simultane contrastinjectie. De aldus verkregen epidurale flebogrammen blijken zeer betrouwbaar voor de diagnostiek van de lumbale discus
prolaps.
In hoofdstuk 2 wordt een samenvatting gegeven
van de literatuur betreffende de epidurale flebografie.
In hoofdstuk 3 wordt de anatomie van het vertebrale veneuze stelsel beschreven. Tevens wordt ingegaan op de relatie die er bestaat tussen de lumbale wervelvenen en de naburige veneuze stelsels,
vooral ten behoeve van de catheterisatietechniek.
De beschrijving van het vertebrale veneuze stelsel is
vooral afgestemd op de interpretatie van het epidurale flebogram.
Evaluatie van de verkregen epidurale flebogrammen brengt aan het licht dat de vena lumbalis
ascendens beiderzijds vele congenitale variaties
toont, waardoor het soms onmogelijk is om deze
vene selectief te catheteriseren. Ook ontbreken
vaak enkele segementen.
De structuur van de achterste extravertebrale venenplexus is tot nu toe onvoldoende beschreven en
gedefinieerd in de anatomische en radiodiagnostische literatuur. De onderscheiden venen in dit gebied hebben nog geen officiële anatomische nomenclatuur, hetgeen een exacte beschrijving van
het epidurale flebogram dikwijls bemoeilijkt.
Overprojectie van bovengenoemde venen over de
intravertebrale venenplexus veroorzaakt soms problemen bij de interpretatie van het epidurale flebogram.
De voorste intravertebrale ( = epidurale) venen135

plexus ( = AIVV) toont een zeer constante morfologie en een vrijwel perfecte symmetrie. Hierdoor
kan de afbeelding van deze plexus worden benut
voor radiodiagnostische doeleinden. De voorste
epidurale venenplexus is met name van belang voor
de diagnostiek van de lumbale hernia nuclei pulposi, omdat deze plexus zich bevindt in de epidurale
ruimte vlak achter de disci en de wervellichamen.
Een proces, dat zich aan de voorzijde in de epidurale ruimte bevindt of in deze ruimte uitpuilt, zal in
eerste instantie druk gaan uitoefenen op deze veneuze plexus. Tijdens de epidurale flebografie manifesteert zich in het wervelkanaal als regel uitsluitend de voorste epidurale venenplexus. De achterste epidurale venenplexus wordt slechts zelden afgebeeld. Is dit laatste wel het geval, dan kan dit,
tengevolge van overprojectie, leiden tot een foutieve interpretatie van het epidurale flebogram. Ter
differentiatie van beide veneuze stelsels kan gebruik worden gemaakt van de angiotomografie.
De voorste epidurale venenplexus toont een
hexagonale structuur op alle niveau's, behalve op
dat van L5-S1. Op dit niveau loopt het mediale
deel van deze plexus paramediaan, terwijl het laterale deel niet altijd even duidelijk de hexagonale
rangschikking te zien geeft. Ook zijn hier t.a.v. het
symmetrisch verloop beperkte variaties mogelijk.
Deze zogenaamde L5-S1 configuratie kan zich manifesteren op meer dan 1 niveau wanneer er sprake
is van congenitale afwijkingen, zoals hemisacralisatie of 6 wervels van het lumbale type.
Vrij frequent wordt in het midden van het wervelkanaal een dunne, vrijwel rechte vene waargenomen, die — voor zover ons bekend — nog niet
eerder is beschreven in de anatomische literatuur.

Bij voorkeur wordt de contrastinjectie verricht
in de vena sacralis lateralis beiderzijds. Wanneer
dit aan één zijde niet mogelijk is kan de catheter
worden geplaatst in de vena iliaca interna of eventueel in de vena lumbalis ascendens. Bij jonge patiënten wordt de voorkeur gegeven aan bilaterale
injectie in de vena iliaca interna, omdat deze vene
in het algemeen gemakkelijk en snel kan worden
gecatheteriseerd, waardoor de doorlichtingstijd
wordt bekort. Een gedegen compressie van de abdominale vena cava is onontbeerlijk voor het verkrijgen van een goed flebogram. Bij jonge, en
vooral ook slanke, patiënten geeft deze compressie
meestal weinig problemen, zodat gemakkelijk
kwalitatief bevredigende flebogrammen kunnen
worden verkregen.
Het verdient aanbeveling om geen contrastmiddel te gebruiken waarin zich een natriumzout bevindt, omdat deze een heftige pijnreactie veroorzaken. Contrastmiddelen die enkel meglumine zouten bevatten verdienen de voorkeur. In speciale gevallen kan worden overwogen om metrizamide
(Amipaque) te gebruiken in een jodium concentratie van 350-370 mg/ml. Deze concentratie is hoger
dan de gebruikelijke (300 mg/ml). Op deze wijze
verkrijgt men fraaie contrastrijke beelden, terwijl
het contrastmiddel nauwelijks enige reactie veroorzaakt bij de patiënt. De hoge kosten vormen echter
een bezwaar omdat per onderzoek een nogal grote
hoeveelheid contrastmiddel nodig is.
Tenslotte wordt nog ingegaan op een aantal problemen die zich kunnen voordoen tijdens de catheterisatie.

In hoofdstuk 5 worden de complicaties van de
epidurale flebografie besproken. In overeenstemIn hoofdstuk 4 wordt aandacht besteed aan de ming met de literatuur is het aantal complicaties
methodiek van de epidurale flebografie. Het on- zeer gering. Een doorgemaakte thromboflebitis
derzoek kan worden uitgevoerd zowel met behulp wordt beschouwd als een contraïndicatie voor het
van 1 catheter als met behulp van 2 catheters en si- onderzoek.
multane contrastinjectie. De laatste methode verdient de voorkeur. Deze methodiek biedt een groot
In hoofdstuk 6 volgt een bespreking van de diagaantal mogelijkheden voor de uitvoering van het nostische criteria voor het vaststellen van de hernia
onderzoek. Systematisch gebruik van deze moge- nuclei' pulposi. Een discusprolaps veroorzaakt
lijkheden geeft de onderzoeker de mogelijkheid om compressie, verdringing en/of afsluiting van de
vrijwel altijd op alle gewenste niveau's een adequa- voorste epidurale venenplexus (geheel of gedeeltete afbeelding van de epidurale venen te verkrijgen. lijk), waardoor uit het epidurale flebogram het
Het is mogelijk om vanuit één lies 2 catheters op bestaan van een laesie blijkt. Vaak wordt op verte voeren, wanneer de punctie aan de andere zijde schillende niveau's gelijktijdig een discusprolaps
niet lukt of wanneer de patiënt aan deze zijde een waargenomen.
operatieve ingreep heeft ondergaan.
Epidurale flebografie is altijd geïndiceerd wan-
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neer het myelogram een totale stop te zien geeft en
wanneer dientengevolge niet alle niveau's kunnen
worden beoordeeld. Het epidurale flebogram geeft
dan informatie over alle lumbale niveau's.
In geval van een negatief myelogram kan een laterale discusprolaps worden opgespoord met behulp van het epidurale flebogram. Wanneer het
myelogram een dubieuze afwijking te zien geeft,
manifesteert de discusprolaps zich meestal veel
duidelijker op het epidurale flebogram. Zo nu en
dan veroorzaakt spondylotische osteofytvorming
in een intervertebraal foramen een occlusie van een
intervertebrale vene. Op deze wijze kan compressie
van de corresponderende zenuw worden opgespoord.
Een enkele maal wordt via de epidurale flebografie bij toeval een maligne tumor aangetoond.
De flebolografische criteria van maligne tumorgroei in het vertebrale gebied worden derhalve
besproken. Ook goedaardige tumoren in het wervelkanaal kunnen via deze methodiek worden vastgesteld en afgebakend. De transfemorale epidurale
flebografie is in dit opzicht slechts van nut onder
het niveau Th 10.
Bij slechts 2 van de 63 geopereerde gevallen werd
bij epidurale flebografie met 2 catheters een foute
diagnose gesteld. Bij één van deze patiënten faalde
de epidurale flebografie zelfs op 2 niveau's.

In deze studie wordt aangetoond dat de epidurale flebografie via 2 catheters en simultane contrastinjectie kan worden beschouwd als een uitermate betrouwbare methodiek voor het aantonen
van de lumbale hernia nuclei' pulposi. Bij onze operatief geverifieerde positieve gevallen blijkt de epidurale flebografie zelfs te leiden tot een significant
beter diagnostisch resultaat dan de lumbale myelografie.
Via de epidurale flebografie kan een hernia nuclei' pulposi worden aangetoond wanneer de myelografie geen afwijkingen te zien geeft. Ook manifesteert de hernia nuclei pulposi zich dikwijls duidelijker op het epidurale flebogram dan op het myelogram.
Epidurale flebografie via 2 catheters is op eenvoudige en relatief snelle wijze uitvoerbaar, wanneer gebruik wordt gemaakt van de juiste cathetervormen. De patient verdraagt dit onderzoek zeer
goed en de kans op complicaties is bijzonder gering. Bovendien kan het onderzoek poliklinisch
worden uitgevoerd.
Bovengenoemde aspecten maken het waarschijnlijk dat de epidurale flebografie, via 2 catheters en simultane contrastinjectie, in toenemende
mate zal worden beschouwd als de meest geschikte
methodiek om een hernia nuclei' pulposi aan te tonen of uit te sluiten.

In hoofdstuk 7 worden de kwalitatieve resultaten van de methodiek met 1 catheter vergeleken
met die van de methodiek met 2 catheters en simultane contrastinjectie. Laatsgenoemde tonen een
significant betere kwaliteit. Wanneer slechts 1 catheter wordt gebruikt geeft selectieve contrastinjectie in de vena lumbalis ascendens significant het
slechtste resultaat.
De kwaliteit van de afbeelding van de voorste
epidurale venenplexus verschilt niet significant per
niveau (L3-L4, L4-L5 of L5-S1).
In hoofdstuk 8 wordt de diagnostische waarde
van de epidurale flebografie besproken.
Bij de operatief geverifieerde positieve gevallen,
blijkt de epidurale flebografie via 2 catheters en simultane contrastinjectie een significant beter diagnostisch resultaat op te leveren dan de lumbale myelografie. In dit opzicht werd geen verschil waargenomen voor de niveau's L3-L4, L4-L5 en L5-S1.
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