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Products in Aneurysmal Subarachnoid Hemorrhage Patients*
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It is known that antithrombin III is a potent vasodilator and plasmin is a vasoconstrictor,
and some patients with a subarachnoid hemorrhage(SAH) develop clinical vasospasm and
some patients do not.

Under the hypothesis that the development of clinical vasospasm might depend on the diffe-
rence of the blood level of antithrombin III in each patient with a SAH and that the plasmin
might have a role in the development of clinical vasospasm, we repeatedly checked the levels
of blood antithombin III with a single radial immunodiffusion method and CSF fibrinogen
degredation products(FDP : indirect indicator of plasmin activity) with a latex-test(Thrombo-
Wellcotest®) during the period between 1—4, 5—11 and 12—24 days after a SAH in 29 patients.
10 patients with diseases except those with a SAH were selected as a control group.

First, we analyzed the difference of the average levels of blood antithrombin III and CSF
FDP between aneurysmal SAH patients and control patients and then, between patients with
clinical vasospasm(8 cases) and patients without clinical vasospasm(21 cases). Secondly, we
also analyzed the difference of these data between patients with clinical vasospasm and patients
without clinical vasospasm according to the sampling day after a SAH.

As a result, there was no statistical difference between the average blood level of antithrombin
I1I in control and in SAH patients(29.06+ 3.04 vs. 25.61+ 6.95, respectively), and in patients
with clinical vasospasm and in patients without clinical vasospasm(26.59+ 7.65 vs. 23.67+ 7.40,
respectively).
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The average CSF levels of FDP is higher in SAH patients than in control patients(18.16+ 14.
36 vs. 1.00+ 3.16, respectively : p<<0.01). It is also higher in patients with clinical vasospasm
than in patients without clinical vasospasm. However, there is no statistical significance(28.75+
991 vs. 21.75+ 12.07, respectively : p>>0.05). In the analysis of the average CSF levels of
the FDP according to the sampling day after a SAH, even though the average level is higher

in patients with clinical vasospasm than in patients without clinical vasospasm(1—4 days : 31.43
+14.64 vs. 27.33+ 1624, 5— 11 days : 23.75+ 17.68 vs. 18.10+ 16.32, 12—24 days : 32.50+ 13.89
vs. 18.82+ 16.54, respectively), a statistical significant difference was noticed only in levels
which were checked between 12 and 24 days after a SAH(p<<0.05).

This study concludes that the blood level of antithrombin I shows no difference between
the control and SAH patients, and patients with clinical vasospasm and patients without clinical
vasospasm. Although it suggests a causal relatiohship between the FDP itself or plasmin in
CSF and the development of clinical vasospasm, it does not justfy any valid conclusion.
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Table 1. Age, sex, admission grade, CT grade and result of clinical cases

Mean age(range) 53.17(32—~69) Sex(M : F) 10:°19
Admission grade*(cases) CT grade***(cases)
&1 18 I 0
m - 8 I 13
v 1 m 12
\% 1 v 4
Site** of aneurysms Result
ICA 6 Good recovery 16
MCA 11 Moderately disabled 7
ACA 15 Severely disabled 3
Vegetative 0
Dead 3
* ! according to Hunt & Hess grade!® ***: CT grade!?
** . ICA : Internal carotid artery I no subarachnoid hemorrhage(SAH)
MCA  Middle cerebral artery II © diffuse SAH

ACA ! Anterior cerebral artery

III  more than 1mm thickness SAH
IV © diffuse SAH or no SAH with ICH or IVH

— 947 —
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68, 29544443035 1At §F BT anti-
thrombin I 29.06+ 3.04mg/dIF 2 > 35 A
ARE/4F28 EHIEELS 1804 10pg/ml2
2FHUL G dENM e FFHA FUHTa
ble 2).

2. ¥ % antithrombin 11 R HJFAY 444
AREQ EHIEY B FHPAAA O=
T3 AYE, AYEZNA A 2H HAZT
Zkel x}o)
¥ % antithrombin [11¢] FF A& T 29.06+
304mg/dl, AYF 2561+ 695mg/dlE AZFO|
ot Eoy FAE Aol g HAFAY
ARa/4742Q B8 JF FHXE 2
F 100+ 3.16pg/mi, A Y 18.16+ 14.36ug/ml =M
AP Tl Q2T oA R (p<ooD.

APTFAA ¥3ZF antithrombin I1¢ HFAE
Hl A& F 23,67+ 740mg/dl, A3 F 2659+ 7.65mg
JAER 233 AFTAN %oy KA
AL AL/ 4F29 B89 FAX e v

A& 2175+ 1207ug/ml, A2 T 28.75+991pg/

Table 2. Blood level of antithrombin III and cerebrospinal level of fibrinogen degradation products

the control group

No. Age(yr) Sex Diagnosis Antithrombin III(mg/d}) FDPs(pg/ml)
1 25 M CF* 329 0
2 33 M CF 300 0
3 30 F CF 272 0
4 LT M HLD* 315 0
5 33 F HLD 286 0
6 40 M HLD 23.1 10
7 25 M HLD 272 0
8 47 M HCD** 329 0
9 41 F HCD 272 0
10 33 M ALS*** 300 0
Meant SD 34.10+ 6.95 29.06+ 3.04 1.00+ 3.16

* [ cervical fracture
** . herniated lumbar disc

*** [ herniated cervical disc
4*+s [ amyotrophic lateral sclerosis
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Table 3. Comparision of the average blood level of antithrombin III and CSF level of FDPs betwee
the control group and aneurysmal SAH cases

Group N Level of Level of
antithrombin I1(mg/dl) FDPs(ug/ml)
Control 10 29.06+ 3.04 1.00+ 3.16
Total aneurysmal SAH 29 -25.61% 6.95 18.16+ 14.36
Non-spasm 21 23.67+ 740 21.75+ 1207
Spasm 8 26.59+ 7.65 28.75+ 991

N ! number of cases

Mann Whitney test : control vs. total aneurysmal SAH cases of level of FDPs(p<<0.01)

Table 4. Comparision of the average level of blood antithrombin III and CSF level of FDPs according

to SAH days

Days after SAH 1-4 5—11 12—-24
CSF FDPs(pg/mb)

Non-spasm 27.33+ 16.24 18.10+ 16.32 18.82+ 16.54

Spasm 3143+ 14.64 23.75+ 17.68 3250+ 13.89
Blood antithrombin IH(mg/dl)

Non-spasm 28.08+ 791 2623+ 346 3084+ 4.16

Spasm 27.90+ 140 2831+ 6.30 2823+ 5.89

Mann Whitney test : non-spasm vs. spasm groups of CSF FDPs in 12—24 days after SAH(p<0.03)
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Fig. 1. The changes of the level of fibrinogen degradation products(FDPs) in cerebrospinal fluid(CSF)
according to the interval after a subarachnoid hemorrhage(SAH) in each group. In total cases,
for the FDPs level of 40ug/ml, 38% of the patients showed symptoms of vasospasm and for the
FDPs level of 10ug/ml and below it, 22% of the patients showed symptoms of vasospasm.
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