




White thrombi in massive subchoroidal haemorrhage: indicators ofthe site ofits origin

Fig. 4 Case 1. Joined double white clots (W, W) above two
ruptured ciliary arteries (arrows) in thepool ofsubchoroidal
blood. Smallportion ofsclera seen in left lower corner.
(Paraffin section, H and E stain, x300).

leaking arteries (Fig. 4). The white clot was sur-
rounded by the pool of relatively fresh blood of the
massive subchoroidal haemorrhage. The lumen of
the arterial stumps was filled by a mixture of exudate-
like plasma and some blood indicating absence of
blood flow in these arteries at the time of the
enucleation (Fig. 4).

CASE 2
This 34-year-old male with juvenile-onset type of
diabetes mellitus had a history of proliferative
diabetic retinopathy and repeated vitreous haemor-
rhages in his left eye. The eye was treated with
photocoagulations in 1981 and 1982. Vitrectomy and
extraction of a secondary cataract were done in 1983.
Retinal detachment developed later in 1983, and an
operation for it was unsuccessful. The eye had
become completely blind by December 1983. Several
episodes of extensive intraocular bleeding were
observed. Rubeosis and blood staining of the cornea
developed. The eye became hypotonic, and this was
explained by detachment of the ciliary body associat-
ed with the pull of a shrinking scar of organised
vitreous. Additional bleeding finally caused a rise of
intraocular pressure and much pain early in 1984.
The blind and painful left eye was enucleated on 23
February 1984, fixed in formalin, and sent for
pathological examination.
The eyeball measured 23x 19 x 19 mm. The cornea

was involved with blood staining and scarring, but it
was not shrunken. The anterior chamber was deep
and filled with blood. Iris and totally detached retina
were involved with massive scarring in the centre of
the eye. Blood filled the subretinal and subchoroidal
spaces. The blood in the subchoroidal space appear-

Fig. 5 Case2. Cross-section ofeye in horizontalplane with
cornea (C), blood in anterior chamber, aphakia, total retinal
detachment, subretinalhaemorrhage in different stages,
choroidal detachment, andsubchoroidal haemorrhage
containing a white clot (arrow). Optic nerve (0). (Paraffin
section, H and E stain, x3).

ed to be fresh and most of it ran out when the eye was
opened. The sclera was thickened diffusely.

Paraffin sections cut in a horizontal plane confirm-
ed the presence of neovascularisation, blood stain-
ing, and diffuse scarring in the cornea. The angle was
open, and the trabecular meshwork contained
macrophages filled with blood remnants. The iris was
involved with rubeosis on its front surface, and its
back was fixed to firm scar tissue containing lens
remnants. This was tightly connected to the totally
detached retina and formed a firm mass in the centre
of the eye (Fig. 5). The retroretinal space was filled
with a mixture of fresh and partly organised old
haemorrhage. Ciliary body and choroid were also
totally detached and had remnants of fresh blood in
the subchoroidal space (Fig. 5). The sclera showed
the diffuse thickening typical for phthisis.
The stump of a ruptured posterior ciliary artery

was found surrounded by a pool of fresh subchoroidal
haemorrhage near its inner scleral exit in the region
of the posterior pole (Figs. 5, 6). A very well
developed white clot with clear outer limits and
distinct Zahn's lines had formed within this sub-
choroidal haemorrhage at the end of the arterial
stump. The arterial lumen was histologically seen to
be open towards the clot. The lumen of the artery
contained exudate mixed with blood (Fig. 6). In this
case another adjacent ciliary artery on its way into the
choroid had remained continuous. Most choroidal
arteries and retinal arterioles in this eye had advanc-
ed arteriolosclerotic changes, but the ruptured ciliary
artery did not show obvious signs of severe involve-
ment of this kind (Fig. 6).

305

 group.bmj.com on February 13, 2012 - Published by bjo.bmj.comDownloaded from 



J Reimer Wolter

Fig. 6 Case2. The white clot (W) ofFig. 5seen at higher
power, surrounded by subchoroidal haemorrhage above
open lumen (arrow) ofseparated ciliary artery. A continuous
ciliary artery seen above white clot. Portion ofsclera below.
(Paraffin section, H and E stain, x 150).

Discussion

Sudden hypotony is the commonest cause of massive
arterial haemorrhage into the potential subchoroidal
space of the eye. This type of bleeding is known as
expulsive haemorrhage3 when it occurs during
surgery, but it is very similar in cases with sudden
hypotony due to other causes. Intraocular arteries
are not built to withstand variations in blood pressure

without the support of the intraocular pressure. They
have a tendency to burst when the supporting
intraocular pressure is lost. In a study of the eye of a
71-year-old man with expulsive haemorrhage com-
plicating a cataract operation rupture of the long
posterior ciliary artery on the nasal side at its scleral
exit was recognised as the cause of the massive
subchoroidal bleeding. Granulation tissue containing
new-formed primitive blood channels had formed at
the distal end of the artery three weeks following the
rupture in that case.3
The white thrombi at the distal end of ruptured

ciliary arteries in the present cases were important to
the eye pathologist for the localisation of the arterial
bleeding. It is much easier to find the relatively large
white thrombi in serial sections than it is to detect the
ruptured arteries. The double arterial ruptures in the
first case reported here indicate that massive arterial

haemorrhage into the subchoroidal space can be due
to more than one ruptured ciliary artery.
As elsewhere, white thrombi in massive haemor-

rhages of the inner eye are understood as nature's
first repair of bleeding arteries. The mechanism of
this repair should be well understood by the surgeon.
For this mechanism to function the patient needs a
good supply of blood platelets. To slow the arterial
bleeding mechanically, when this has occurred
during surgery, also makes sense. This is done by the
time-honoured temporary tying of corneal sutures
and additional application of finger pressure to the
eye. Early drainage of a massive subchoroidal
haemorrhage by sclerotomy, in contrast, would prob-
ably not help with the formation of a white thrombus.
An early sclerotomy gives an outflow to the otherwise
stagnant pool of blood in the subchoroidal space and
could thus decrease the chances of the quickest
possible thrombus formation. A sclerotomy can be
done after the thrombus has formed and has caused
the bleeding to stop.46
White thrombi occurring at the site of vascular

rupture in the eye, in general, are not only a stage of
vascular repair, for the substance of these thrombi
also serves as the matrix that supports the new
vascular channels which form in place of the inter-
rupted ones. Basic knowledge about white thrombi
will thus be helpful for an understanding and for
clinical guidance on revascularisation as well as
neovascularisation in all ocular tissues, including the
retina.
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