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Digital Subtraction Angiography : Can it
be a Useful Method in Cerebral Ischemia®?
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¢’ Bu yazida, DSA'nin (Dijital Subtraksiyon Anjiyografi) tikayici serebrovaskiiler has-
taliklardaki diyagnostik degeri incelenmistir. Serebral infarkili 20 hastaya DSA incelemesi
yapimustir. 12 hastada taniy1 aydinlatan yeterli vaskuler demonstrasyon ve medikal teda-

viye yén verebilen ek bilgi saglannustir.

Anahtar Kelimeler: Serebral iskemi, dijital subtraksiyon anjiyografi.

¢/ In this paper the diagnostic value of DSA (Digital Subtraction Angiography) in the eva-
luation of obstructive cerebral vascular diseases has been searched. DSA has been applied
lo 20 patients wilh cerebral infarct. In 12 palients sufficient vascular demonsira-
tion and additional information which would be able to effect the choice of medical thera-

py were oblained.
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INTRODUCTION

In daily clinical practice, cerebral ische-
mic cases are diagnosed by CT (computeri-
zed tomography) and medical trealment is
planned according to this. The management
of a complex pathological issue such as ce-
rebral ischemia with simplificated diagno-
sis-treatment plans supply many benelits.
However, this concept can result revealing
only a part of the undergoing process. Furt-
hermore. discordance of clinical findings
and CT comments is a state that a neurolo-
gist is not rarely conflronted with.

In detailed radiographic demonstration
of cervical and intracranial vascular le-
sions, the most precious method is selective
transarterial angiography(!.2:3). However,
its risks determine the value of this met-
hod®3, In this connection, many studies
supporting the opinion that IVDSA (Intra-
venous Digital Subtraction Angiography)
can be an alternative method of CSC (Con-
ventional Selective Catheterisation) have
been made 5.6, In these studies, IVDSA is
declared to be successful especially in cervi-
cal vascular lesions, but cerebral ischemia
does not only depend on the obstruction of
cervical part of internal carotid artery(®).

This study has been presented at 279 Neurology Congress

Recently, there have been significant
progresses in resolution of computerized
techniques and digital electronics. Also in
some advanced clinics, it was shown that
the risks of catheterisation administered by
experienced groups can be decreased(”). This
situation leads to the opinion that IADSA
(Intraarterial Digital Subtraction Angiog-
raphy) can be considered as a remarkable
diagnostic tool in cerebral ischemia.

MATERIAL and METHODS

Twenly patients hospitlalized due to obs-
tructive cerebrovascular disease at the An-
kara Hospital, Department of Neurology,
between September 1988 and January 1989,
were included in the study. The type and
degree of neurological delicils of the pa-
tients were determined by clinical observa-
tion. The patients without neurological de-
ficits and the patients having evident
cardiac and renal problems were not inclu-
ded.

It has been demontsrated that cerebro-
vascular disease is due to obstruction by
applying CT to all of the patients. Angiog-
raphic examinations were realized by An-
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gioscope-C angiography apparatus and Di-
gitron II Digital Subtraction Angiography
unit at the Department of Radiology ol Me-
dical Faculty of Gazi University. In all exa-
minations, both of the carotid and
veriebral arterias of all patients were cathe-
terized. 5 F 45 Diagnostic soft type and 5 F
45 Diagnostic soft type and 5 F Simmons II
Schneider-Shiley catheters were used. 50 %
diluted 6 cc. non-ionized contrast substance
(Omnipaque 300 mg/ml) were given to caro-
tid arterias, 30 % diluted 4 cc. were given to
vertebral arterias at a rate ol 3 ml/sec.

By the evaluation of DSA results 3
groups were classilied:

Group 1-Non-diagnostic:Angiogram
that gave no more information than CT.

Group 2-Diagnostic Angiogram
which provided adequate vascular image in
diagnosis.

Group 3-Highly diagnostic : An-
giograms that can be correlated with clini-
cal findings and suggest the prognosis and
manage the treatment were taken in this

group.

RESULTS
The resulis are given at Table I and
Table 1I.

Table I
CLASS Speciﬁe@ total of
patients
Group 1 2
Group 2 6
Group 3 12

Group 1 — Non—diagnostic
Group 2 - Diagnostic
Group 3 - Highly-diagnostic

There were two patients {(10%) at group
1. In one of these, there was a small infarct
at the right occipital lobe (Case 15). The
other patient at group 1 (56 years old, male)
had an evolving infarct at right cerebellar
hemisphere (Case 16).

68

O.M.U. Typ Dergisi Cilt:11 No.1

The distribution of highly-diagnostic group

Table 11
Angiographic Specified total of
diagnosis patients
Candidates of surgery 2
Vasospazm 3
Complete occlusion 7

The number of the angiograms in group
2 is six. A perfusion decrease in the right
posterior cerebral artery were observed (fe-
male, 72 years old-case 8). In case 12, the
presence of a left [rontoparietal infarct
were demonstrated by CT (male, 65 years
old-case 12). His angiogram showed a neo-
vascularisation at the left lateral ventricu-
le. In case 13, the existance of mulliple ste-
nozis at the lelt anterior cerebral artery
were exposed (female, 62 years old). In case
3, CT report had defined a {rontotemporo-
parietal infarct, DSA had determined a
constriction at the A; segment of the right
anterior cerebral artery (male, 62 years
old). In case 18, angiogram demonstrated a
stenozis at the M; segment of the lelt caro-
tid artery (male, 60 years old). His CT revea-
led thalamic infarct.

Group 3 consisted of twelve patients. In
three patients DSA demonstrated the pre-
sence of vasospazm, case 1 {(nale, 56 years-
old), case 7 (female, 45 years old) and case
11 {female, 55 years old).

Complete obstruction were seen at inter-
nal carotid, and posterior cerebral arteries
or at one of the vertebral arteries of the pa-
tients from group 3; case 4 (female, 38 years
old), case 9 (female, 23 years old), (Fig. la-
1b) case 10 (male, 64 years old), case 14
(male, 56 years old), case 17 (male, 68 years
old), case 19 (male, 55 years old) and case 20
(female, 45 years old.) A decrease in perfu-
sion of right posterior cerebral artery were
demonstrated at case 6 (male, 83 years old)
(Fig. 2a-2b).
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Fig.-1la: Right occipilal ischemic infarct.
(Case 10-male, 64 years old)

Fig.-2a: A low density lesion at the right
posterior parietal zone (Infarc-
tion or glial tumor) (Case 6-male,
83 years old).
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Fig.-1b:

The complete occlusion of rihgt
posterior cerebral artery. (Case
10).
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Fig.-2b: Decreased perfusion ol the right
posterior cerebral artery (Case 6).
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An infarct were observed at the left
[rontotemporoparietal branch of middle ce-
rebral artery (case 3). In IADSA of the same
patient a construction at segment A of the
left anterior cerebral artery were demons-
trated.

A decrease were found in perfusion of
both of the two posterior cerebral artery
(case 6) and the angiogram of another pa-
tient (case 12) had defined a neovascularisa-
tion at the corpus of the lateral ventricule.

In DSA examinations there has not been
any complication except a temporarily con-
fusion at one patient (case 20).

DISCUSSION

Kelly and Zawadzki have declared the
usefulness of IADSA in urgent problems
and that they have a belief in expanding the
limits of indications(8). The high contrast

resolution in DSA developed the concept of -

intraarterial diagnostic and therapeutic an-
giography(7.17),

The studies of Modic et al. have shown
that the diagnostic value of intravenous ad-
ministration of DSA is 66 % and that
IADSA certainly provides much more infor-
mation10). The IVDSA is unsuccessful espe-
cially in patients having cooperation dilfi-
cullies, low cardiac flow, renal or respira-
tory problems(11.12.13) In patients with
transient ischemic attacks, IADSA is more

estimable than intravenous angiographies
{14)

Klein and Hall have proposed the use of
seriographies, receiving late phase angiog-
rams and getting 'subtraction' during selec-
tive catheterisation of carotid artery(15),
Seeger, Wood, Lukin and Carmody have exp-
ressed-that-a successful visualization of the
angiography of internal carotid artery can
present the mistakes of the treatment the
patient has received®169), Nov et al. have in-
formed that in their study with 493 pa-
tients, there were three cases (0.6 %) recei-
ving inappropriate treatments before their
angiographic examinations(17),

Foley et al. have applied the carotid en-
darderectomy to twenty-five patients of the
eightysix cases having symptoms of cereb-
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ral ischemia. According to the angiographic
images carotid subclavian by-pass were
constructed to a patient(18),

In our study of twelve patients highly
diagnostic angiographic inventions giving
more additional information than CT were
obtained. Two patients (case 2 and case 14)
had been the candidates of neurosurgical
intervention and case 14 who accepted the
operation underwent superficial temporal
middle cerebral artery by pass operation at
Neurosurgery Clinic of Ankara Hospital. In
case 20, a suspicious tumoral image were
clarified. The demonstration of the presen-
ce of complete obstruction in seven cases
could estimate the prognosis. The determi-
nation of the vasospazm in three cases, sug-
gested the use of calcium channel blockers.
The discussion of the results of the medical
therapy administered to the patients in the
highly diagnostic group were remained out
of the study extent.

CONCLUSION

As a result, our study showed that the
treatment ordered according to the conclu-
sions of the CT of the patients having
symptomatic cerebral ischemia can be rear-
ranged. Certainly DSA is not the initial
method in the diagnosis of cerebral infarc-
tions. However, if it has been realized that
the appearence of the complications of
IADSA administered at experienced units is
rare, it may be suggested as a method closer
to optimum for determining the prognosis
and giving the chance of surgery within the
groups of selected cases. This study is trying
to contribule to the opinion that there may
be new perspectives in the diagnosis and
treatment of patients with CT proven cereb-
ral infarcts.
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Yayina Kabul Tarihi: 21.03.1994
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