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OBJECTIVE APPRAISAL OF TOLERANCE TO VENTRICULOGRAPHY
WITH VARIOUS RADIOCONTRAST MEDIA
(ACCORDING TO ELECTRONYSTAGNOGRAPHY DATA)

N.S. Blagoveshchenskaya and V.L. Pucnkov1

In ver._iculography (VG) the most diverse contrast media are /47
used, and their introductior into the ventricular system of the cere-
brum is not without result for the patient. The appraisal of the clin-
ical tolerance of one or another substance is usually based on the
subjective perceptions of the patients and the data of a neurologic
examination, which, without a doubt, is insufficient.

0f objective data in the literature there are only a tew resulis
of eleetreencephalography in experimental animals (Gonzalez-Cornejoi
Ostedal and Kayeda; Kunzej Crongvist; Gemende @t al.; Suzuk et al.).

Study ot the dynamic changes of vestibulo-oculomotor reactions
(nystagmus) after VG is one means of objectively appraising this diag-
nostic procedure. Electronystagmography (ENG) is an informative, de-
monstrative investigative method which can provide valuable informa-
tion about the change ot the functional condition of the truncal ves-
tibular nuclei and paths in response to the introduction ot contrast
medium into the cavity of the cerebral ventricles.

The anatomic formations that cause vestibular eye-moving reactions
(rvrastagmus) are locatea in the walls of the cerebral ventricular sys-~
tem (tundus ol tourth ventricle, aqueduct of Sylvius). Regulation ot
the vestibulovegetative retlexes takes place in the diencephalo-hypo-
thalamic region. The great information content ot various characteris-
tics of nystagmus, the high tunctional sensitivity of the vestibular
apparatus to varied eftects and the possivility of an objective record
01 vestipulo-oculomotor reactions ot ENG methods make it possible to

1 N.N. Buraenko Institute ot Neurosurgery (director--member-correspon-
dent of the USSR Acaaemy ot !edical Sciences Professor A.N. Konovalov),

. USSR Acaqem¥ ot eajcal gciences, Yoscow. |
humbers in the margln indlcaie paginatlon in the foreign text.



record their slightest pathological changes.

The purpose ot this work was to aiscover the etfect of radiocon-
trast media that are introduce? into the ventricular system during VG
on the alteration ot vestibular reactions with their objective record-
ing by means of ENG ana to aetermine the characteristics ot the al-
teration or vestibular reactions with respect to the nature ot the
contrast medium (Conrey, aimer-X, Amipak, Myodil) and the quantity
used tor ventriculography.

We founa no description ot similar research in the literature.

Yaterials and Method /48

Vestibular reactions were studied before and after VG with
water-soluble ana emulsive radiocontrast media in 33 patients
(17 men and 1lb women) ageda trom 17 to o4 years (mainly under
30 years). No signiticant dirtferences with respec: to age
ana sex were found in the tolerance to the examination with
ditterent raaiocontrast media.

In 1u patients only water-soluble contrast meaia were
used (Conrey, aimer-X, Amipak), and in 15 one of the water-
soluble meaia (Conrey or aimer-X) was introduceda into
the ventricular system in combination with the emulsive
radiocontrast meaium Nyoail.

The localization ana nature ol the pathologic processes
were varieds intracerebral tumors of the great hemispheres
of the cerebrum (v), tumors ot the thira ventricle (#), ot the
lateral ventricles (¢), meningovascular tumors ot chiasmal-
sellar localization (<), arteriovenous aneurysm ot the right
parietooccipital region (1), tumors of the cerebellun (), ot
the tundaus of the tourth ventricle (2), or the trunk ot the
brain (¢), ana as a result ot arachnoencephalitis with (4) ana
without (4) occlusion ot the spinal tluia pathways.



With the help of an ENG the vestibulo-oculomotor reactions
(nystagmus) were recorded in dynamics begore and after VG; a
total ot 66 electronystagmograms were done. The background
recordaing was aone, as a rule, immediately betore the ventricu-
lographic examination. Atter ventriculography the vestibulo-
oculomotor reactions were stuaied 45-50 min after the intro-
auction ot the contrast meaium into the ventricular systenm,
when, aespite the already begun excretion ot coi.crast medium,
there was still a high concentration ot it in the ventricular
t'luia,

0t the vestibular symptoms we determined spontaneous
nystagmus, caloric nystagmus (100 ml or water at 250 C, wnhich
were poured into the external auditory canal tor 1O sec),
optokinetic nystagmus and its change at'ter the caloric test.
The nystagmus was recorded on & two- and tour-channel elec-
treericephalograph.

Resuits ana Their Discussion

Tne changes of vestibular reactions as a result ot VG, accoraing
to the ENG aata, were quite variea, ana at the same time a detinite
clear relationship was discovered between the aegree of aisturbpance
ot vestibular reactions and the nature of the introauced contrast
meaium. In connection with this all the patients were aiviaed into
two groups: 1st--lv people in whom only water-soluble contrast meaium
(Conrey, aimer-X, Amipak) was introducea tor VGj; <Zna--15 patients who
receivea water-soluble ana emulsive contrust media at the same time
(Conrey or dimer-X in conjunction with emulsion ot !Myodil).

In VG with water-soluble contrast meaia the clinically good tol-
erance ot this ailagnostic proceaure attractea attention. On examina-
tion ot the vestibular retlexes in 9 patients an improvement was noted
in the vestibular reactions arter introduction ot the water-soluble
contrast meaia, which was manitestea in the disappearance o the hypo-
retlexia ot caloric nystagmus (Fig. 1) ana the appearance o1 a more



perore VG atter VG Fig. 1. Small changes of op-

A D ey TR tokinetic and caloric nystagmus
WW<LA\.., in dynamics before and arter VG
s AL MMM with the water-soluble radio-
m14grmcv contrast medium Amipak. Diag-
B Galorizing 100 ml 19° C nosis: tumor ot the subcortical
D (AW TV VY nodes on the lett with growth
A ' into the lateral ventricle.

'8 cAan AN AMAAAMA

— A - betore VG the optokinetic
nystagmus is active, almost
without asymmetry; atter VG the rhythm ot the nystagmus remainea clear,
but a slight weakening ot it to the right appeared; B - betore VG,
hyporetlexia ot caloric nystagmus; atter VG--obDstruction of caloric

nystagmus.
correct rhythm ot nystagmoia impulses (Fig. 2).

In 17 patients the changes in the vestibular reactions were weakly
expressea, were not apparent visually, and were detected only with the
help ot ENG. The tluctuations of the nystagmus betore énd atter VG
were so insigniticant that they could have been found even in patients
who had not been subjectea to surgical ana diagnostic intervention.
The shif'ts were very aiverse and occurred both in the direction ot a
slight growth ot vestibular pathology and in the direction ot its de- /49
crease arter VG (Fig. 3). It is possible that the latter is explainea
by a certain dehyarating etfect ot the water-soluble contrast media,
and also by spinal tluia discharge ot the ventricular system.

The spontaneous vestibular reactions were barely changed. lost
trequent and clear was a aisturpbance ot vestibular retlexes after func-
tional loaas (caloric test); the optokinetic nystagmus was also changea
atter the caloric tesTt.

Accoraing to the ENG aata, changes of the optokinetic nystagmus
atter VG with water-soluble media were noted in l3j patients. In 4 at-
ter VG there was a signiticant improvement ot the rhythm ot the opto-
kinetic nystagmus or an increase ot its amplitude (Fig. 3). In 9 pa-
tients the optokinetic nystagmus adeterioratea after VG, which was seen
in its more clear weakening in one direction or weakening in both dir-
ections. It should be noted that with intracerebral tumors with inclu-



petore VG arter VG Fig. 2. Atter VG with Amipak, im-
A AP A A A provement of the rhythm ot the op-
tokinetic nystagmus to the right

A A A AAMANAL ~-~'*\.k—\_-\_/g..w
N E—— atter calorizing. Diagnosis: as-
’ g;éc trocytoma of the triangle of the
' right lateral ventricle.
Calorizing 100 ml 19° C A - slight reduction ot the rhythm
betore VG atter VG ot optokinetic nystagmus atter VGi
B 7 Mt et e ey B - atter VG the optokinetic nys-
o tagmus evoked at'ter the caloric
5 ANAMAMAAAAAMANS A AMAAALA A A A test has improvea markedly; i.s
27 1m0 mev rhythm to the right has become
sec more frequent and correct.
before VG after VG Fig.lj. Sharp growth of the ves-
P AN Al tibular syndrome atter VG with
awp = fN‘“U““'w . Conrey in conjunction with emul-
5 A A LAM4V¢kHL sion of Myodil. Diagnosis: tu-
mor of the right optic tuber.
¥ Arre—fr FAWW“WWNLVK A - betore VG the spontaneous hor-
o, izontal bilateral nystagmus is
S b AA A '*HWVUAN&Aﬂﬁf weakly expressea, after VG there
arLgrmvv was a deep bilateral large-ampli-
7 ’ tude spontaneous arrnythmac nystag-
Calorizing 100 ml 19° C xgus of ‘a,.!éipl}i;tudetlizzozﬁ { B =
T etore the optokinetic nys-
C2Mimmyryy k"?“\&LTM tagmus was slightly irregular, after
4 \‘\1\']{\ d VG study of the optokinetic nys-

tagmus was slightly complicatea,

Ay
N (. A&'/‘u since large arrhythmic impulses of
SM W l -~ Wiy ] =
I T A ' A o4 the spontaneous nystagmus were

superposed on the curve; C - be-
tore VG marked hyperreflexia ana
arrhythmiz of the caloric nystagmus
af'ter VG - degp bilateral hyperre-
flexia, 27-30° amplitude of nystag-
mus, rhythm very

wave apices of nystagmus waves.

sion ot deep subcortical structures in the pathologic process there was
growth ot the aisturbances of optokinetic nystagmus in the airection
opposite to the pathologic location. Thus, after this examination the
local subcortical symptoms ot the aamage ot the optomotor pathways

were pointed out.

Caloric nystagmus was often alterea after VG, which was notea in
12 ot 1v patients; in 3 the pathology of the vestibular reactions de-

/50



Fige 4. Clear growth of the

v1
A ;?tf?ré,ygﬁ é‘ﬁ?iwwﬁw.mz vestibular syndrome atter VG
SN o with Conrey in conjunction with
R ST RV emulsion of Myolid. Diagnosis:
20 mev craniopharyngioma.
1 seec A - absence of spontaneous nys-
(¢] tagmus before VG, after VG =-
3 Calorizing 100 ml 19~ C clear bilateral épontaneous nys-
) - ———— V‘Vﬂm%ﬂﬂMMﬂw tagmus, more marked on the right;

YT T B - calorig nystagmus betore VG
N ATUA A MWW, is symmetrically inhibitea from
both sides, af'ter VG - aeep bi-
lateral hyperretlexia in aura-
tion and nature of calosic nys=-
tagmus, amplituae 15-20,

rhythm irregular.
creased, and in 9 their growth was noted.

Improvement of the vestibular reactions was manifested in the ais-
appearance of hyperreflexia, tonicity, arhythmia ot the nystagmus,
and asymmetry of caloric nystagmus, or these indices ot the nystagmus
became stronger in the case of deterioration ot the vestibular tests.

In a number of patients the caloric nystagmus changed only
on one siae. In all cases the changes of the vestibular reactions
after VG with water-soluble radiocontrast media were expressed very
weakly.

In the patients cf the second group, in whom VG was done with a
contrast mixture consisting of water-soluble and emulsive contrast
media, a very sharp growth in truncal vestibular symptoms wacs seen more
1requently. These were j young patients (about 30 years) with pathologic
processes diftrering in nature ana localization: vascular maltormation
of the tundus of the tourth ventricle, tumor ot the optic tuber ana
craniopharyngioma. In all of them the VG was easily carried out. Only
in 1 case was it necessary to cut two openings and puncture the ven-
tricles more than once.

In j patients an especially marked increase in the vestibular re-
actions appeared during the examination of caloric nystagmus, and the




greatest disturbances had to do with the amplituae of the nystagmus,
which grew sharply (by 3%-5 times, reaching )bog see Figs:- 3 and 4).
The length ot the nystagmus grew significantly (more than ¢-3 min), its
tonicity appeared, and vestibulovegetative reactions in the torm ot
nausea and vomiting at'ter the caloric test became stronger. In < ot
patients the spontaneous horizontal nystagmus increased, the amplituae
ot which was sharply raised; it became extremely arrhythmic with all
directions ot the glance. Because ot the clearly expressed spontaneous
nystagmus it was not possible to study the optokinetic nystagmus.

In the remaining 12 patients of this group, growth ot vestipbular
symptomatology atter the introduc*ion ot the contrast mixture (Conrey
+ "'yoail) was slight (weakly expressed tluctuation of symptoms). Spon-
taneous nystagmus was changed in 4 patientsy in 3 it increased, ana in
1l it decreased. A slight tluctuation of symptoms could also be ob-
served in the other patients.

In l¢ subjects the optokinetic nystagmus was disturbeds 1t either
stopped developing (in %), or its changes were insignificant both in
the airection of improvement and in the direction of deterioration.

In 3 patients atter VG the optokinetic nystagmus improvea; it
became more rhythmic and ot unitorm amplitude. In Z patients its
disturvances arter VG were pboth in the direction or improvement and
in tne airection of aeterioration. In L1 patient the siae of weakening
of the nystagmus changed; in J disturbances or the optokinetic nystag-
mus were slicghtly increasea: nonunitformity ot amplituae anda rhythm and
asymmetrical weakening to one side appeared.

Vestirular tests during calorizing in the patients ot this group /51
proceedea primarily in the direction ot slight increase ot caloric nys-
tagmus. Caloric nystagmus was absent or was sluggishg slight bilateral
hyperretiexia, arrhythmia, tonicity of nystagmus, vomiting (in ¢ patients)

and nonunirormity of amplitude arose.

It shoula pe stressed that with the use o! only water-soluble con-



trast meaia the vestibulcvegetative reactions were not sharply in-
creased and there was no vomiting.

Nature ot changes of caloric nystagmus after VG with airferent contrast

meaia
Numper ot pa-
tients who re-
ceived
o2 | o8
<o - C
. . 00 o
Change of caloric nystagmus 3 B 3 B
+ 0¥ R
418 |78
R T ¥
oo P
oP g Lo
D0 O g o
53.30 (¢}
Intense growth ot truncal vestibular symptoms (appear-
ance ot sharp hyperretlexia, tonicity, arrhythmia ot
the nystagmus), sharp increase and nonunitormity or 3 .
amplitude
Siight growth ot truncal vestibular symptoms (appear- 5
ance ot slight hyperretlexia, asymmetry ot the nys- 6
tagmus)
Positive aynamics ot some vestibular symptomes with
aeterioration ot others ) !
Decrease or truncal vestibular symptomatology during
caloric test ! B
None
lotal 15 ! 18

On comparison ot the caloric reactions at'ter VG with the use o1
water-soluole contrast meaia ana contrast mixtures containing emulsive
ana water-soluble substances a clear ditterence was touna in the ves-
tioular reactions, depenaing on the nature o! the contrast meaium usea
(see tabpie).

Vestibulovegetative reactions of patients in this group were weakly
expressea, ana more frequently were not present; a weakly expressed
nausea was only sometimes noted. Vomitirg was not found in a singlie pa-
tient. An insignitricant growth of vestibular symptomatology was notea

(04



in 5 patients; it was manitested as slight hyperrctlexia ofr the
caloric nystagmus and its asymmetry.

As an exception, intense growth ot truncal vestibular symptoms
was encountered in 1 patient atter the introduction or Amipak: arter
VG an intense spontaneous nystagmus of second aegree of large ampli-
tude anda a bilateral hyperretlexia ot the caloric nystagmus that
was sharp in duration ana nature appeared. However, this sharp in-
crease in truncal vestioular symptoms was caused, eviaently, not so
much by the introauction ot contrast meaium as by complications auring
the veniricular punctiure, which haa to be done many times trom &
cut openings. The amount o0 contrast meaium usea in this patient
was aouble that introducea into all the other patients (snhe receivea
l2z ml ot Amipak solution with 250 mg o! iodane).

Conciusions

l. With ENG or spontaneous, caloric and optikinetic nystagmus 1in
33 patients betore and atter VG with airterent contrast media (water-
soluble and their combination with !yolia) a clear relationship was
aiscoverea between tne change ot vestibular reactions ana the nature
ana quantity o1 the introduced contrast meaiun.,

Z. Arter /i in & patients there w: very strong growth ol ves- /iy
tioular {iruncal sywmptoms, which was irrespective ot the localization
and nature o1 the pathologic process. In <Y patients the vestioular
reactions atrter VG changea very slightly both in the airection ot growth
(in 11) ana 1in the airection ot decrease (in l<¢) o1 vestipular symptoms,
or remainea as petore (in o).

J+ A snarp growtn ol truncal vestipbular symptoms occurrea atter
VG with the introauction ot '‘yolia in combination with water-soluble con-
trast media (in 3 patients).

“+. Juring V73 the aaaition o ‘yolla to water-soluble meaia causea
a more irequent ana sirong crowth or truncal vestioular reactions in



all types or nystagmus and a sharper increase in the vestibulovegeia-
tive reaction than those observed with the introduction of only water-
soluble meaia. The latter more trequently (in half the patients) caused
reaquciion ot the vestibular aisturpances atter VG, which can probably

be explainea by their aehydrating ettect.
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