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PLATELET ADHESIVENESS IN SPONT-
ANEOLS  SUBARACHNOID HEAMORR-
IMAGE: A FPRELIMINARY STUDY

Igtidar H. Bhatti and Yusuf M. Patel

Ahstract

A prehiminary study of platelet adhesive-
ness an 24 patients with spontaneous’ sub-
urachnoid haemorrhage due to rupture of
intracranial aneurysm shows normal levels
in non fatal cases and abnormally high
levels in all 4 patients who died, 3 of cerebral
infurction and 1 of recurrent haemorrhage.
Enhaoced platelet adbesiveness 11 spoot-
aneous  subarachnoid haemorrhage, 1t is
suggested, may be correlated with a poor
prognosis, Changes in plateler  adhesive-

ness after operation are alsn discnssed.
Introduction
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appegred 0 literature i 1842, many aspects of
this third element of blood have become clearly
defined and several fresh conceprs of its funcrion
have emerged (Devkin 1974) The adhesion ag
gation reaction of platelers has attained cons ;-3
able Functional sienificance { Advances in Blood
Coasgulation 1969}, Platelets adhere to the suben-
dethebial Gibres ol 2 traumased vessel wall amld
also to toreagn surfaces particularly glass (Houna-
maluy 1930), Plitelets also form aperczates m
vivo and vitro m the presence of ADP, thrombin,
ronnective nssue suspersion and collagen (Haame
gartner et al, 1971), These properues of adlhesion
and aggregatior ol platelets are tegral com-
ponents of the haemostatic process and are altered
m a number of widely varied conditions ranging
from haemorrhagic disease o malgnancy,

A preliminary scudv is reported of platelet
adhesiveness in spontarreous subarachnoid haemor
rhage Jue o ruplure uf intracranil ancurysm,
The prineipal aim of the study is to determine
the pattern of platelet adhesivenéss in the acute
phases of non operative and operative manage-
ment of patwents suflernmg from epontaneocus su
arachnoid hacmorrhage, and to find any cor-
relation between changes in platelet adhesiveness
and the chimeal course of the patient. In this
study platelet adhesiveness was estimated by a
midified Hellem's method.

Material and Methods

Seral estimations of rrta.tﬂlﬂ adhesiveness
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were wade e 24 patents suffering  from spon-
taneous  subarachnoid  haemorrhage (S5 H'}l
Platelet adhesivencss was also  cstimated in
10 hespital patients on bed rest who were not
known to have any condition likely to be associa-
ted with abnormality of plateler adlicsion. These
|0 patients made up the control group and their
results were compared with those of 10 patients
selected randomly from those on non operative
treatment for SSAH

Of the 24 pauents with SSAH, 10 were opera-
ed upon to prevent recurtence of haemorrhage
and recovered uneventtully. Out of the remain-
g 14 patients 4 died. In 3 the cause of death
was verificd ar post mortem examination as
cerehral infarction secondary to  intracranial
vessel spasm. Post mortem examination  wis
not permitted n one case but death had occurred
soon after an acute episode of clinical deteriom

don iz as recurrence of  subarachnoid
haemarr which was confirmed a2t lumbar
PUnCTUre.

Estimations of plateler mlhesiveness were
made on samples of whole hlond which were
collected in 5 ml nen-wettable svringes con-
taining isotonic citrate solution (0. 11 M solution
of trisodium eitrate).

At a normal hacmatocrit 0.5 ml of citrate
solution was taken and the sample made up to
5 ml giving a 1/4.95 ratio of citrate solution to
plusma i the blood swmple. In patienis with
abnormal hacmatocrt, the amount of citrate in
the syninge before withdrawal of blood sample was

adjusred according to the formula 2s= 190

{x=ml of cimrawe solodon, Hehaematocrit),
Thiza was done to Enr.p- the citrite concentration
of the plasma fraction of the blood and con-
sequently also the Ca*+ concentrations con-
stant |mupu.hl-ﬂ= of the haematocrt.

The 5 ml syringe was mounted on a mech-
anical dﬂmu capahle of pushing blood through a
esi bead column at a constant rate. The device
supplicd b b]aw Laboratories, Eogland, con
sisted of a 30w, 22{v motor with three permanent
es which reduced the speed of rotbion to
about 2D per minute, The MOVEMENT Was wans-
ferred to a long screw on which rode an adoptor
for the plunger of the syringe.

The glass bead column consisted of poly-
'n.;m.'l tubing, 8. 1'5 em in length with an internal
dimmeter ol 0.5 oy filled with 2.5G of #lih&
beads (Reflexperlen tvpe 3177, Dimagon-Y
Bayruth, Germany) with a diameter of nhum
0.5 mm held in place by a filter unit of non-
wettable fine mesh pauze at each end. The
glass beads filled about 6.0 cm of the polyviny!
tubing. The number of beads in each column
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was estimated w0 be alwut 7,500 gving a total
plass surface area of approximately 6000 mm#,
Since a fairly large number of beads was
emploved, the surface area became refativel
constant and the error arsing from minore dif-
ferences in digmeter of the beads was reduced
(4 nuinumum,

The time required by the mechanical deviee
to deliver 1 ml of blood was called the delivery
time, The volume in the eolumn not oecupied
by the glass beads was | ml. The time reguired
by a platelet to pass through the column was
therefore delivery time x 1 and was called the
contact time. The delivery time of the mechanical
device wae 2541 ceconds. The contact time was
therefore 254 1x1=25%1 seconds,

Platelet counts were made before and after
Lilod had passed thuough the glass bead column.
The reduction m platelet count after passage of
Blood through the column was taken as a measure
of plaeler adhesiveness and the percentage
redluction in phrr-'h'r econnt was expressed as per
cent adhesiveness.

Resnlis

Reproducibility of the method was tested
by multiple estimations of platelet adhesiveness
un une specinen cach from 4 controls and 4
patients. The ranges and mean levels of per-
centage adhesiveness are shown in the following
Table.

Table: Reproducibility of the Method for
Fstimation of Platelet adhesiveness iy shown by
the Range and Mean Values of per cent Platelet
adhicsiveness on Mulople Estimations.

.'E'HI_-,I'H.L'I' Mo, of Ertrmalions Range Mean
trad

i § 1291 18
4 5 112§ iz
3 5 13—23 i#
4 i 14—25 T

2 1 f 13—32 i
2 7 1426 15
3 [T 1328 14
4 i 13- 17

Platelet adbesiveness in patients with 55AH
wae not found to he sigmhcantly different from
that in the contral group, the mean value heing
19,75 with a standard deviation of £2.8 (Fig. 1),
In 10 patients whe underwent surgical operations
for the prevention uf recurrence uel' SSAH, thF“
was transient rise in platelet adhesiveness lasting
for 3 post-operative days (Fig. 2).

3

Platelet adlusiveness was enlanced o all
4 patients who died (Fig. 3). "Three died of
cerchral infarction verified ot post morem
examinarion and ore died following recurrence
of SSAH confirmed clinically at lombar puncture
p:rii:r ta death.
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Fig, I Platelet adhesiveness in contral group.
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Fig. 1: Platelet adhesivenres i pistoperative  days,
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Fig 3: Percentage platelet adhesiveness in each of the
four Fatal cuses ix recoeded separately and compared with
ihe percenmge plitelet adbhesivensss 1n the rest,  Vertical
wrrows indicsie epeodes of aoute clmical dererioration,

Ihsrnssian
Platelet  adhesiveness  is  re ed t be
diminished i thrombasthenia (Hellem  1960),

von Willebrand's dizcase {(Saleman 1963), throm-
bopathia (Weiss 1967) and in several other dis-
cases i which bleedmg episodes are frequent
(ranss and Bloom, 1965, MoClure et al,, 1966),
In our study the hm.hug of normal pi:te]et
adhesveness in non fatel cases of spontinedus
subarachnoid haemorrhage is consistent with
the ahsence of any known evidenre that a coagula-
tion disorder 15 nvolved in the eno'ogy of spon-
tanedus aneurysmal rapturce,

ncrcused  plaweler  adhesiveness  followin
surgical procedures has been reported hy severa
authors {Wreight, 1942; Ham and -Hii.‘{ 1967).
Wright (1942) found that both the total number
of platelets and the percentage of adhesive
platelets increased  pro :;:ancfj [ the Ll
post-operative day reac & maximum on the
10th post-operative Llll.j" am and Slack (1967)
foundd the maximum increase in adhesive plate-
lets during the fiest rwa davs after the operation
In our small group of 10 operated paticnts the
percentage of adhesive platelets showed a maxi-
mum rise on the fisst post-operative day sup-
pocting che bodings of Ham and Slack (1967).
The merease in platelet adhesiveness, however,
did not last beyond the third post operative
day.

Enhanced plateler adhesiveness has been
repocted in thromboembaolic disease particularly
in patients with venous thrombosis  (Maoolten
and Veomen, 1949 Lirsch and McDrde, 1965).
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There wre repores also of invreased placeler adhe-
siveness in acute coromary insuthiciency and
myocardial mfarction (Neatel 1961). The finding
an ll:lL‘H:lSt in plareler adhesiveness in all the
frwir patiente wha died, theee of cerebral infare-
tion and one of recurrence of  hacmorrhage,
is of interest, Although the number of
patients is too small to allow statistically valid
wonclusions w be drawn, the finding is swriking
r.nuugh e justify its eonsideration as a sigm af
n?m:hm in SSAH due to ancurysmal
rupturu urther studies, however, are necded to
confirm the correlation between increased plate-
let adhesivencs aml cerebral infarcdon, and to
m‘aiuatc the full significance of this ahnormality
Ehtelﬂ' behaviour in spontancous subasrach-
noid haemoerhage,
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