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HISTOLOGY OF BOWMAN'S MEMBRANE
IN CASES OF GLAUCOMA

BY

GRAEME TALBOT
(FROM THE PATHOLOGICAL DEPARTMENT OF THE ROYAL

WESTMINSTER OPHTHALMIC HOSPITAL)

IN the Proceedings of the Royal Society of Medicine for April,
1937, Eugene Wolff and T. K. Lyle described an eye excised
for chronic glaucoma in-which hemispherical bodies were seen in
Bowman's membrane. Only one reference to this was found in
the literature, but Wolff suggested that the condition might be
found more often if carefully looked for.

Acting on this suggestion, these bodies have been carefully
looked for in all eyes submitted to the Pathological Department
of the Royal Westminster Ophthalmic Hospital. As a result of
this investigation, I am of the opinion that they are to be found
in every eye in which an increase of tension has existed for more
than a few days, and in which the tension continues to be increased
when the eye is excised. I did not see this appearance in an eye
which did not have increased tension as judged by the clinical
or pathological signs.
The appearance of these bodies is constant. A small hemi-

sphere measuring about 10 /A. at the base is seen in Bowman's
membrane, with its base applied to the corneal epithelium. Very
often, corneal oedema is present, and then this hemispherical
body tends to be opposite the space between the epithelial cells.
Typically about sixty are seen in a section of the cornea, but some-
times only two or three typical bodies are present. They are best
brought out by Verhoeff's stain or phospho-tungstic haematoxylin.
However, they are seen plainly as pale pink bodies with haema-
toxylin and eosin, especially if the section is slightly over-stained.
They are easy to see in a van Gieson preparation. In a section
which has not been recently stained they tend to fade badly, but
if one looks carefully, one can discover them even if they hardly
stain at all. They have been found in both paraffin and celloidin
sections. Lately we have been clearing the sections in pure
cresote, and I fancy it has been easier to pick up these bodies
since we adopted this technique.
On focusing carefully, one sometimes gets an impression that

these bodies exceed a hemisphere, and that 2/3 of a globe can
be seen. I had wondered if these bodies might be artefacts,
possibly being the nuclei of the corneal epithelial cells in a deeper
layer of the section, which appeared to have been depressed into
Bowman's membrane. However, the possibility of their being
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epithelial nuclei is disproved by Case 128, in which the epithelium
has been extensively detached from the cornea, and lies curled
up by itself, but typical bodies are seen in the denuded Bowman's
membrane. Wolff pointed out that the number of bodies seen
in a typical section roughly corresponds to the number of nerves
which penetrate Bowman's membrane, and he suggested that they
might be of a hyaline nature, in connection with these nerve

Section of cornea from a case of glaucoma showing bodies in
Bowman's membrane (stained Verhoeff).

fibrils. These bodies seem to be structureless and I wonder it
they may be lacuna-like spaces round the nerve fibrils. They
would thus tend to lie opposite the spaces between the epithelial
cells. We have not succeeded in staining these bodies for free or
combined fat in frozen sections. The eyes from which the sections
were cut were usually fixed with Zenker solution.
Thirty-two consecutive eyes submitted for pathological report

have been studied for these bodies in Bowman's membrane.
Fourteen cases, all presenting other evidence of glaucoma, have
proved to have these bodies in Bowman's membrane. The bodies
have been seen in no case presumed to have normal tension.
However, in four cases with evidence of glaucoma, the bodies
have not been discovered and these cases are described also.
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Cases showing bodies in Bowman's membrane and with
histological or clinical evidence of raised tension

Pathological diagnosis
of excised eye

Hypopyon ulcer of cornea
with extensive corneal
destruction

Iridocyclitis with extensive
anterior synechiae

Melanotic sarcoma of
choroid

Extensive melanotic sar-
coma of choroid, with
orbital extension

Thrombosis of central
retinal vein and second-
ary glaucoma

Thrombosis of central
retinal vein and second-
ary glaucoma

Iridocyclitis following cata-
ract extraction in oppo-
site eye five months
previously

Iridocyclitis and secondary
glaucoma. Cataract
extraction two months
before

Iridocyclitis and secondary
glaucoma

Thrombosis of central vein
of retina and secondary
glaucoma

Melanotic sarcoma of
choroid, which had
grown round and com-
pressed optic nerve

Thrombosis of central vein
of retina and secondary
glaucoma

Bodies in

Bowman's
membrane'

Very faint
+

+++

++

but very
faint

faint

very faint

+ +

very faint

Histological or clinical evidence
of increased tension

Considerable exudate in angle of
anterior chamber. No other
histological signs of increased
tension. Clinically tension was
raised.

Excised 14 days after cataract
extraction, with raised tension.
Disc and retina appear normal.

Ectropion uveae, disc not cupped,
extensive destruction of retina.

Corneal oedema. Clinically ten-
sion was raised.

Disc not cupped. New formation
of vessels on front of iris and
optic nerve.

Had existed six months before
excision. Recurrent attacks of
iridocyclitis. Disc not cupped.

K.P. first seen in excised eye
a month after operation on
opposite eye. Disc not cupped,
ganglion cells in retina show-
ing some degeneration.

Clinically tension had been raised
for two months. Disc cupped
and degeneration of ganglion
cells of retina.

Extensive anterior and posterior
synechiae and k.p. Angle of
anterior chamber much nar-
rowed.

Anterior and posterior synechiae.
Ectropion uveae and extensive
degeneration of gang lion and
nerve fibre layer of retina.

An acute attack of glaucoma pre-
ceded the excision.

Anterior synechiae and new for-
mation of vessels in iris. Cor-
neal epithelium oedematous.

Case
No.

61

65

66

67

74

81

83

98

109

118

124

127
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Case Pathological diagnosis Bodies Histological or clinical evidence
No. of excised eye membran of increased tension

128 Thrombosis of central vein + + Extensive anterior and posterior
of retina and secondary synechiae. New formation of
glaucoma vessels in iris. Deep cupping

of disc, degeneration of gan-
glion cells of retina. In this
case the corneal epithelium
has become detached from the
cornea but the bodies are seen
as in all the other cases in
Bowman's membrane.

137 Iridocyclitis with second- + + Marked glaucomatous cupping of
ary glaucoma disc. Ectropion uveae, anterior

synechiae, flattening of ciliary
body and degeneration of gan-
glion cells of retina.

Cases not showing bodies in Bowman's membrane but in which
histological or clinical evidence exists of increased tension

Pathological diagnosis
of excised eye

Iridocyclitis and secondary
glaucoma in aphakic eye

Recurrent attack of acute
glaucoma

Melanotic sarcoma of
choroid

Glaucoma treated by tre-
phine and with subse-
quent cataract operation

Bodies in
Bowman's
membrane

Histological or clinical evidence
of increased tension

MI uch corneal scarring and
Bowman's membrane practi-
cally unrecognisable.

This patient had clinically given
history of recurrent attacks of
glaucoma for four years. Disc
was not cupped and ganglion
cells of retina normal. There
had probably never been pro-
longed increase of tension and
tension probably normal when
excised.

Disc normal, retina extensively
so, ganglion cells not seen.
Clinically the tension is stated
to have been raised but from
the histological appearance
this does not seem to have been
prolonged.

Pathological cupping of disc
which has later been partially
filled up with exudate, Exten-
sive destruction of retinal gan-

glion cells. No corneal oedema.
This case is instructive as sug-
gesting that these bodies are
not seen in an eye in which the
tension has been normal for
some time before excision
though the evidence points to
considerable pressure before
the trephine operation.

Case
No.

62

75

93

133

213
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In addition to this investigation of thirty-two cases, twenty-
seven older slides were examined. Many of these were faded and
had not been stained to bring out the bodies, but in eleven cases
with signs of a raised tension these bodies were seen. In three
cases they were not found when other histological evidence of
glaucoma existed. I do not propose to publish this list of old
cases in detail, but several interesting cases need comment. In
a case of melanotic sarcoma of choroid and secondary glaucoma
the bodies were absent, but the sarcoma was undergoing necrosis
and possibly the tension had dropped to normal. In another
case of iridocyclitis and secondary glaucoma they were absent but
the cornea had undergone extensive ulceration. In an eye excised
for glioma in a child of six a great many bodies were found.

Summary
(1) Structureless hemispherical bodies are found in Bowman's

membrane in most eyes excised for glaucoma.
(2) The presence of such bodies is indicative that the raised

tension is still present and is of at least three days standing.
(3) The bodies are often very faintly stained but are visible

is carefully focused.
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EXFOLIATION OF THE LENS CAPSULE
IN GLAUCOMA

BY

ALEXANDER GARROW
GLASGOW

THE subject of exfoliation of the lens capsule has not attracted
much attention in the ophthalmological literature of this country.
The first cases were published by Goulden, who described two
at the Convention of English Speaking Ophthalmological
Societies in London in July, 1925 (Trans. Ophthal. Soc. U.K.,
Vol. XLV, Part 2, 1925). In Goulden's cases the condition was
associated with cataract and there was no glaucoma. His Fig. 1
is a very typical representation of the curling forwards of the
edge of the exfoliated capsule.
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