
NUTRITION OF THE OPTIC NERVE

army hospitals' as members of Head-Surgery Units. It is planned
to have one hospital in France devoted entirely to head injuries,-
which already occupy some 20 per cent. of the beds available in
base' Hospitals, despite the use of steel helmets instead of the usual
head-gear. The projected hospital, which is to be accessible by the
various base hospitals, is to be provided 'with, perhaps, one
thousand beds, and is to include laboratory, X-ray apparatus, shops,
and a mechanical division for reconstructive appliances. It is
hoped to follow the example of the British Army and to furnish the
men with spectacles from a standard lens grinding department.

ABSTRACTS

I.-NUTRITION OF THE OPTIC NERVE

Behr, C. (Kiel).-On the nutrition of the optic nerve under
physiological conditions and its connection with the in-
tractability of tabetic atrophy. (Ueber die Ernahrung des
Sehnerven in physiologischer Beziehung und als Ursache
der Unheilbarkeit der tabischen Sehnervenatrophie.) Kilin.
Monatsbl. f Augentzeilk., September-October, 1917.

Behr describes some histological experiments on the structure of
the optic nerve with special reference to their bearing on 'its
nutrition. He points out that the ectodermal nervous connective
tissue and that derived from the mesoderm are completely separated
in the optic nerve, and that the blood-vessels of the central nervous
system must be regarded as foreign bodies, as Weigert has already
stated. Behr's researches consisted in the injection of Berlin blue
into human nerves obtained immediately after death; the injection
of fine emulsion of Indian ink into living dog's nerves; and in the
use of various special staining methods in early atrophic nerves.
The results obtained by all three methods corresponded, and he,
therefore, only gives an account of the Berlin blue specimens at full
length with the addition of some details from the Indian ink
experiments. He states that the entire connective tissue structure
of the optic nerve pial sheath, as well as septa, rests on a system of
easily injected spaces which separates it from the nerve structure
proper. Fine glial fibres come into close anatomical contact with
the axis cylinders, and in this way bring the Berlin blue directly to
them. The Indian ink preparations show that waste products in
the optic nerve pass centripetally to the skull. The particles wander
inside the nerve bundles and never pass out into the septa or
through the pial sheath. Reproductions of photographs and
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234 THE BRITISH JOURNAL OF OPHTHALMOLOGY

drawings accompany this part of the paper which is summed up
as follows:

" The nutritive material in solution circulates in the blood-vessels
running in the septa through the glial limiting membrane into the
avascular nerve fibre bundle, where through the conduction of special
glial fibres it is brought to the individual nerve fibres. The free
tissue fluid then runs with the waste products inside the individual
nerve bundles centralwards to the skull cavity, without making any
connection with the perivascular lymph spaces or the intersheath
space. It leaves the optic nerve first within the skull and then
flows into the great collecting reservoir of the cerebro-spinal fluid.
In the parenchyma of the nerve also there is a complete fluid
current connected with the glial fibre system flowing from the
periphery centralwards. During life naturally the conditions are
more complicated, since the glial limiting membrane and the glial
fibres probably exercise an important influence on the selection
and partition of the nutritive material in addition to the purely
mechanical flow."

Behr then proceeds to apply the facts detailed to the question of
the intractability of tabetic atrophy. He points out that tabes is
not a post-syphilitic affection, but a genuine syphilis of the nervous
system. In ordinary syphilitic optic nerve atrophy there is a
specific' affection of the pial and arachnoidal sheath, and of the
septal tissue. Occasionally also the vessels are affected in sympathy
(neuritis peripherica, Wilbrand). In other words, it is primarily an
affection of the mesodermal tissue. This is not the case in tabes,
in which complaint the nervous and glial tissues are primarily
affected. While in the former affection it is possible to get the
curative agent in sufficient concentration in contact with the virus;
in the latter the presence of the physiologically active limiting
membrane of the glia prevents this. Behr found when working
with Wilbrand and Siinger that minute lesions in the pial sheath
were always present in early cases of tabetic disease of the nervous
system.

Gennerich found that twelve times the highest safe dose of
endolumbal injection in tabes was easily tolerated in cerebro-spinal
syphilis. Behr considers that this is due to the action of the
salvarsan in destroying the parasites being confined in the former
to the mesodermal tissue, while in the latter the reaction takes place
in the nervous tissue itself. E. E. H.
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SYPHILITIC LEPTOMENINGITIS

II.-SYPHILITIC LEPTOMENINGITIS

Wilder, William H. (Chicago).-Optic neuritis from syphilitic
leptomeningitis. Trans. Amer. Ophth. Soc., Vol. XIV, Part ii,
I9I6, P. 614, and Ann. of Ophthal., July, 19I6.

Wilder begins by a description of syphilitic leptomeningitis
as it affects the brain. The nerves of the eye are liable to be
involved only when, the meningitis affects the base of the brain,
especially the region of the chiasma and the interpeduncular space.
Lesions of the convexity, as a rule, give rise to changes in the optic
nerve only when, by the development of tumour-like masses, the
intra-cranial pressure is increased. In the basilar form the furrows
and depressions of the base of the brain are filled with gelatinous,
or firm, bacon-like new formations, thicker in some places than
others. This new growth is found particularly in the vicinity of
the chiasma, but may extend backwards even to the pons. It may
surround the different parts of the optic tract and the motor nerves
of the eye. The result may be a choked disc or a true inflammation
of the nerve or its coverings, involving the intra-canalicular and even
the orbital portion of the nerve. We may properly speak, therefore,
of a leptomeningitis of the orbital segment of the optic nerve. As
a rule, however, the intra-cranial part of the optic tract is the part
affected. The process may commence with an oedema of the nerve
or of its sheath, which would explain the sudden blindness in one
eye or in both or in part of the field that is observed in some
instances. These attacks are often transitory, but may recur. With
the continuance of the mischief, there develops a perineuritis,
associated with an interstitial neuritis, in which there is an infiltra-
tion of the nerve with round cells and the formation of granulation
tissue, which later organizes and causes atrophy.

Uhthoff's figures dealing with the frequency of lesions of the
optic nerve in syphilitic meningitis are quoted.-In 100 cases of
syphilis of the central nervous system, choked disc or atrophy
occurred 14 times, optic neuritis or subsequent atrophy 12 times,
and simple atrophic change 14 times. In 52 of these cases the
fundus was normal; but of these, 5 showed homonymous and
2 temporal hemianopsia. Uhthoff found that when choked disc
occurred, it was caused in 65 per cent. of the cases by gummata of
tumour-like dimensions, and in 23 per cent. by basilar meningitis.

As to the general symptoms, headache is one of the most constant
symptoms, and at times may be accompanied by vertigo and
vomiting. There may be convulsions or periods of unconsciousness.
Psychic manifestations, disturbances of speech, paraesthesia,
hemiplegia, deafness, or difficulty in swallowing have been recorded.
But the most striking characteristic of such cases is the variability
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236 THE BRITISH JOURNAL OF OPHTHALMOLOGY

and the inconstancy of the symptoms. -This is illustrated by the
eye symptoms. The suddenness of blindness, and at times rather
prompt recovery, the appearance and disappearance of blind areas
in the field, the paralysis of the motor nerves, followed by recovery,
are examples.
The prognosis as to sight is usually uncertain, but will depend

upon (a) the promptitude with which diagnosis is made, and (b) the
damage suffered by the optic tract before effective treatment is
begun. The hope of cure, Wilder tells us, is not to be given up
even when blindness is complete.
The two following cases (given in abstract), which the author

regards as instances of syphilitic leptomeningitis, illustrate the
insidious nature of the disease, the sudden development of the eye
.symptoms, and the prompt response to treatment that may
sometimes occur:

1.-In a female, aged 20 years, swelling on the nasal side of the eyelids ushered
in loss of the nasal half of the right and of the upper half of the left visual field.
Accompanying symptoms were slight headache and some mental confusion. No
suspicion of syphilis in the parents, a Wassermann being negative as regards father
and mother. The patient herself, however, yielded a positive reKult; the cerebro-
spinal fluid was negative, although at a later stage a positive reaction was obtained.
On admission, the eyelids were so swollen that thev could be voluntarily opened but
slightly. Slight exophthalmos. Abduction of the right eye about 350 and of the left
eye 25Q to 30°. Downward and especially upward movements of the eyes re tricted.
Pupils dilated to 8nim. and motionless to light. V.= zero (sic). Optic discs blurred
and swollen to about 1 D., and surrounding retina somewhat oedematous. Retinal
veins tortuous and double their normal width. Twenty-three days after admission,
deafness, which after lasting for nearly a week, in the course of another week recovered.
Treatment was by inunctions of mercury and by the intra-venous injections of neo-
salvarsan, four in number. Within a week at ter treatment was instituted, the patient
began to perceive light with the right eye. Three and a half months after admission,
she was able to distingui,h large objects in the right inferior visual field and to
recognize colours. Two and a half months after that observation, the optic discs were
very white, but colours were recognized with greater readin6ss, and she could read
letters, about 2 cm. high, several feet from the eye. Four more injections of neosalvarsan
were given, together with pscending doses of potassium iodide.

2.-A woman, aged 40 years, complained of headache, " spots " before the right
eye, and loss of the right inferior nasal field. On examination, V.=- 20/20. , Right
pupil larger than the left, and relatively inactive to light. The right field slhowed a
sector-like defect in the inferior nasal quadrant and the colour fields were very much
contracted. As regards the left eye, the field for white was full, but the fields for red
and green were somewhat contracted. Four days later, patient became completely
blind of the right eye. The pupil of that eve was motionless to direct light. No
changes could be found in the fundus. Treated by the hypodermic injection of 0.3 c.c.
of a 45 per cent. emulsion of mercury, although there was a report of a negative
Wassermann. Prompt improvement. One hour after the injection, the headache
disappeared. Four days after treatment was begun, she could distinguish movements
of the hand close to her eye, and the right pupil reacted slightly to light. Six days
after injection, V. was 20/70. The fields showed marked contraction for white and
colours. A day or two later, the blood gave a positive reaction to Wassermann, 'While
the reaction of the cerebro-spinal fluid was also positive. Treatment was continued,
and fourteen days after it was started, V. was 20/30. The fields, taken about three
weeks later, showed a return of white to normal, and a contraction as regards red and
green. The fundus manifested no changes.

S. S.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bjo.bm

j.com
/

B
r J O

phthalm
ol: first published as 10.1136/bjo.2.4.233 on 1 A

pril 1918. D
ow

nloaded from
 

http://bjo.bmj.com/


DISSEMINATED SCLEROSIS

II.-DISSEMINATED SCLEROSIS

(i) Jocqs, R. (Paris), - Retrobulbar neuritis and disseminated
sclerosis. (Nvrite retrobulbaire et scldrose en plaques.)
La C(hii. Op/itail., MNIay, 1917.

(1) In the year 1902 Jocqs had a patient, a young man, aged
18 years, a myope, whose vision had previously been found by
Jocqs to be normal, who now had a severe retrobulbar neuritis on
the. left side. At this time Jocqs himself came to the conclusion
that this neuritis was due to chill, while Parinaud, who saw the
patient in consultation, considered that infection from a slight
nasal affection was the cause. In any case the vision returned nearly
to normal in about a month. Nothing more was heard of the
patient until the year 1911, when it was learned that he had
disseminated sclerosis, and was partially blind. He died in 1912.
Jocqs then recalled the work of others (Fleischer, Uhthoff, Peters),
published (presumably) between the years 1902 and 1912, showing
the importance of retrobulbar neuritis in the early diagnosis of
disseminated sclerosis; and, thinking back, realized that his case
had been of this type, where the neuritis antedates the sclerosis.
Nine years elapsed between the two conditions.

After reference to the literature, and a considerable amount of
quotation therefrom, Jocqs offers the following ensemble of the
special signs which may cause one to suspect that a neuritis is
related to sclerosis. Briefly, these are youth, unilaterality, the
sensation of a veil over the sight, both at the very commencement
of the neuritis and after the vision has recovered, frequent head-
athes before the appearance of the eye symptoms, a larger scotoma
than that usually associated with toxic amblyopias, usually negative
ophthalmoscopic findings, and short duration of the neuritic
symptoms. The duration is not usually more than seven or eight
weeks. In this particular case, while the disc was normal, there
was a red spot at the macula, of the type seen in obstruction of the
central artery. ERNEST THOMSON,

(2) Birch-Hirschfeld, Gertrud.-Contribution to the knowledge
of ocular symptoms in disseminated sclerosis. (Beitrag zur
Kenntniss der Augensymptome bei multipler Skierose.)
A eur-olooischies Zeilrt/lbl., Nr. I7, 1917; abstract in K/in.
Moitttsb/. f. Auzeenlheilk. September-October, 1917.

(2) Birch-Hirschfield's paper is based on 86 cases of disseminated
sclerosis, of which 71 showed ocular symptoms. Pallor of the
temporal side of the disc occurred in 19 cases, mostly on both sides,
but in four cases only on one side. Of these four the other eye in
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three suffered from an incomplete diffuse atrophy. In 8 cases there
was an incomplete optic atrophy, only on one side in 6 of them. In
one case there was a porcelain whiteness of the temporal half. Two
cases showed advanced general atrophy. Complete atrophy was
never observed. In the two cases of advanced atrophy there was
conspicuous amblyopia. In most of the cases the vision varied
from 1/3 to normal. In five cases with well marked atrophic dis-
colouration the vision was normal; in addition, defects of the field
and colour sensation were not observed. Only in one case was
retrobulbar neuritis with a central scotoma present. The authoress
explains the rarity of this symptom by reason of its transitory nature
and the fact that it makes its appearance at an early stage in the
general disease. In 7 cases appearances were recognized indicating
optic neuritis or retrobulbar neuritis. These cases are briefly
referred to. In some cases it was an early symptom. In two cases
there was a long free interval (9 and 13 years). Frequently there
remained defects in the visual fields and marked reduction of the
visual acuity. Flashings were complained of at the onset of the
visual trouble in one case, and in another case appearances of
dazzling, a rare occurrence in disseminated sclerosis. All the
cases at the time of the optic nerve inflammation were under
30 years of age. In 4 cases there was a central scotoma (3
relative, 1 absolute), with atrophy of the papilla. Central scotoma
with peripheral contraction of the field was only observed once.
In 3 cases there was an irregular peripheral defect of the field.
Defective colour vision (monocular red-green blindness) was found
in one case. Muscular defects were found in 14 cases, with a
previous history of diplopia in 13 of them. The abducens in 5, the
oculomotor in 6, and the trochlearis in one case were the nerves
affected. Of the oculomotor cases in two there was only a
difference in the size of the lid aperture, while in one there was an
incomplete ptosis. The internal rectus was the muscle most often
affected. In the solitary trochlearis case the paralysis had lasted
for two years. Weakness of convergence was noted in three cases.
Nystagmus was present in 55 cases, mostly of a horizontal type.
In one case the nystagmus was an early symptom. Slow and
defective pupil reaction was noted in 12 cases. In 5 cases
anisocoria was present. In several cases an inversion of the Argyll
Robertson pupil was observed. E. E. H.
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PLUMBIC OPTIC NEURITIS IN CHILDREN

IV.-PLUMBIC OPTIC NEURITIS IN CHILDREN

(i) Gibson, J. Lockhart (Brisbane).-Notes on the relationship
of opticians to the profession and to the public. Mled. JI. of
Australia, July 21, I917.

(1) In the course of this communication, Gibson incidentally
mentions the cases, not infrequently met with in Queensland, where
young children suffer from optic neuritis and paralysis of one
external rectus muscle due to lead poisoning, the poison being
obtained, it is thought, from the powdery paint of verandah railings,
and conveyed into the system by biting the nails or sucking the
fingers. Prompt treatment yields encouraging results. The
measures advocated include immediate lumbar puncture, and,
internally, dilute sulphuric acid and salines, and, later, potassium
iodide. Gibson sees, on the average, at least six or eight such cases
every year. S. S.
(2) Plumbic optic neuritis. Med. JI. of Australia, July 28, 1917.

(2) This leading article directs attention to the neuro-retinitis
occasionally found associated with lead poisoning. The observations
of Lehmann (1890) and of Sir Thomas Oliver (1891) are mentioned.
Lead poisoning appears to be more common among children in
Queensland than in other parts of, the world. It leads not only to
the characteristic wrist- and foot-drop and colic, but in about
one-quarter of the cases to optic neuritis. For example, of 262
children suffering from saturnism admitted to the Hospital for
Sick Children at Brisbane, 67 had ocular symptoms. In 1897,
J. Lockhart Gibson discovered the association of the eye conditions
with lead poisoning. He also suggested, seven years later, that the
poison was derived from lead carbonate used in paint for garden and
verandah railings. The children handled the railings, picked up the
powdery paint on their moist fingers, and conveyed it to their
mouths by biting their nails or sucking their fingers. It is a curious
circumstance that children with wrist- or foot-drop rarely show
ocular manifestations. The Journal points out some objections to
accepting Gibson's views as to the aetiology of the eye condition.

S. S.

(3) Gibson, J. Lockhart (Brisbane). -The diagnosis, prophy-
laxis, and treatment of plumbic ocular neuritis amongst
Queensland children. Med. JI. of Australia, September 8,
1917.

(3) Gibson points to the difficulty of diagnosing plumbic optic
neuritis, when such cases occur singly, especially as they are not
accompanied by wrist- and foot-drop, and a blue line on the gums is
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by no means always present. Two new cases are mentioned, in
one of which colic and vomiting and constipation had coincided
with a squint, and were followed by post-neuritic atrophy of the
optic discs. These cases may be confounded with gastritis,
rheumatism, meningitis, or cerebral tumour. Repeated lumbar
puncture, which has good results, shows that the cerebro-spinal
fluid is under considerable pressure. With- regard to the causation
of the plumbism, Gibson adheres to his previously expressed views,
namely, that it is due to children getting weathered paint from
verandah rails on to their fingers and into their mouths. Freshly
painted houses seldom yield cases. The employment of zinc white
paint in lieu of lead is advocated. Gibson surmises that more
cases occur in Queensland than in the other States, because there
almost all the houses are of wood and are perched up on stumps,
so that verandah rails are necessary, and that they, as a. rule, are
coated with lead paint. Perhaps, too, the clirnatic conditions lead
to a more rapid weathering of the paint. S. S.

V.-GRADENIGO SYMPTOM-COMPLEX

Guthrie, Douglas (Edinburgh). - Acute otitis media with
paralysis of the sixth nerve (Gradenigo symptom-complex).
Ediin. Med. JI., July, I917.

Gradenigo, of Turin, described the syndrome that bears his name
as " an acute middle-ear suppuration accompanied by intense
unilateral headache and paralysis of the abducent nerve." He
collected fifty-three cases, only five of which were examined post-
mortem, so that pathological data on the subject are scanty. Acute
meningitis was the cause of death in all five cases. In three a
localized abscess was found at the apex of the petrous bone, and in the
remaining two a carious focus in the same situation. The path of
infection from the tympanum to the petrous apex was demonstrated
in two cases. In two instances the bone was remarkably
"pneumatic " in structure. In Gradenigo's opinion, the pathology
of the condition consists in a spread of infection from the tympanic
cavity along the cells surrounding the bony part of the Eustachian
tube, towards the apex of the petrous temporal. Here the sixth
nerve is closely related to the bone, and, as it traverses the narrow
cleft, known as Dorello's space, it is readily liable to suffer from the
effects of pressure. It should be added that Dorello's space is a
triangular osseo-fibrous canal bounded by the petrous apex, the
posterior clinoid process, and the petro-sphenoidal ligament. In
this region the sixth nerve is extradural and isolated from other
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BLUE SCLEROTICS, BRITTLE BONES, AND DEAFNESS. 241

nerves, and it is easy to see how it may be pressed upon and
involved in suppuration affecting the apical pyramidal cell.
Spontaneous cure has been reported. Both abducens nerves may
be affected. There are instances of otitis accompanied by paralysis
of the sixth nerve on the opposite side (Furet). As Guthrie
remarks, however, these bilateral and contra-lateral cases difter both
clinically and pathologically from the type described by Gradenigo,
and their aetiology is not yet clear.
The case met with by Guthrie was in a soldier, aged 21 years,

who had suffered for three weeks from unilateral headache and pain
in the right ear, accompanied by muco-purulent discharge. There
was a history of otorrhoea in childhood, but no discharge since the
age of 10 years. Temperature 100.20 F.; pulse 80. On examina-
tion, the inner half of the right meatus was found to be intensely
red, and likewise the tympanic membrane. There was a large
postero-inferior perforation through which protruded small polypi.
Two days after admission the patient complained of a stabbing pain
behind the right eye and of double vision. The optic discs were of
normal appearance. There was an internal squint of the right eye,
the abduction of which could not be carried out. Thirteen days
after admission the radical mastoid operation was performed. The
mastoid process was of distinctly " pneumatic " type, so much so
that it was difficult to know where to stop in operating, as compact
bone was nowhere encountered. A small area of dura, exposed
during the operation, appeared to be healthy. About ten weeks
after operation the ear was dry and clean, and the right eye could
be almost fully abducted. Between ten and eleven months after
operation the patient, who had meanwhile been discharged from the
Army, reported that he was able to do light work on a farm, that
he had lost all pain, that the ear was quite well, and, finally, that
he sometimes had double vision. S. S.

VI.-BLUE SCLEROTICS, BRITTLE BONES,
AND DEAFNESS

(i) Hoeve, J. van der (Groningen) and Kleijn, A. de (Utrecht).-
Blue scierotics, fragility of the bones, and deafness.
(Blauwe sclera, broosheid van het beenstelsel, en gehoor-
stoornissen.) Nederl. Tpidschrifl voor Geneeskunde March,
1917.

(1) In 1915, in the Ofhthalmoscofe, Vol. XIII, p. 278, an
excellent review of this subject was given by Sydney Stephenson
who said that the symptom-complex included small stature and a
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peculiar tendency to spontaneous fractures, dislocations, and sprains.
van der Hoeve and A. de Kleijn found that deafness is also a chief
symptom of the syndrome. From a family of 22 members in four
generations, 17 were living, and the authors could examine 15
members; 11 showed the affection (among whom 9 were examined).
Every one of these 11 had blue sclerotics, all were deaf-10 had
broken one or more bones; only one of them, No. 15, a boy aged
11 years, had not yet fractured any bone. The patients were small and
showed different affections of the fibrous structures, such as kyphosis,
lordosis, scoliosis, crooked bones, sprains, and congenital anomalies,
as astigmatism, syndactylism, etc.; embryontoxon was not found.
Transmisson occurred from affected females. The patients were also
examined bodily; neurological, gynaecological and internal examina-
tion showed no abnormalities. The glands with internal secretion
were normal as far as they could be examined; the thyroid gland was
not enlarged; sella Turcica with X-rays normal; menstruation regular.

Rbntgen examination showed important alterations of the bony
structure. The deafness was of the oto-sclerotic type; in the
advanced cases complicated with labyrinthine disease.
The ancestors of this pedigree were not relations. The fact that

till now deafness, with exception of one patient, reported by Adair-
Dighton, has not been perceived in the individuals with blue
sclerotics, does not mean that it was not present.

In the first place, the pedigrees of blue sclerotics are nearly all
published by ophthalmologists, whose chief interest is not concerned
in ear anomalies. Then the patients are not always aware of their
deafness, for example, one of the patients, who thought his ears
were quite normal, could not hear the whispered voice at three metres
distance; and in the third place hereditary anomalies may remain
unnoticed even by such experienced authors as Peters, who did not
perceive the fragilitas ossium in his family with blue sclerotics; so
we cannot wonder that an anomaly such as deafness, about which
the patients, as a rule, do not like to speak, passes unobserved so
long as it is not too marked.

In a second family the transmission occurred on the male side.
The ancestors were not relations. The colour of the iris of the
father (3) was blue, as was the case in all the patients in the first
family; his wife had brown eyes, and both his affected sons also
had brown eyes.
The son T6) was a good example of ignorance of the deafness; he

was examined for the railway service, and, as nothing was observed,
he was sure to be as healthy as possible. The examination showed
plainly that he had a deafness of mixed type (sclerosis and labyrinth
deafness) ; father (3) and grandfather (1) were quite deaf. All the
members, except the aunt, had fractured some bones.
The father was very small and had hyphoscoliosis; he had an
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unusually large gerontoxon corneae. The son had embryontoxon.
The other members of the family could not be examined. When in
December, 1916, some of the patients were shown to the Duteh
Ophthalmological Society, one of the members of this Society said
that he was called by an otologist to observe the dark colour of
the sclera of a soldier who came in for treatment for deafness.
When asked if he ever had broken any bones, the patient gave a
history of brittle bones. So we see that deafness is one of the chief
symptoms of the syndrome, blue sclerotics.
The point upon which H. Burrows has dwelt, that the fragility

of the bones applies only to such members of the families as
have actually inherited the blue sclerotics, was also observed by
van der Hoeve and de Kleijn; the same was the case with the
deafness. This cannot be wondered at when we realize that, as the
thinness of the sclera is a congenital anomaly, the blue sclerotic is
observed when the anomaly is there; the fragility of the bones, on the
contrary, can be present unobserved, because an accident, although
slight, is necessary to put it in evidence, and the deafness is progressive,
so that it is not perceived before a certain age. So it may be that
although all three symptoms of the syndrome are present, only the
blue sclerotics are observed.
The authors agree with previous writers that the cause of the

disease is congenital deficiency or weakness of the mesodermal
structures throughout the body, and suggest that in these cases the
deafness, as well from oto-sclerotic as from labyrinthine type, must
be of mesodermal origin. J. VAN DERHOEVE.

(2) Bronson, E. (Edinburgh).-On fragilitas ossium and its
association with blue sclerotics and otosclerosis. Ediii. Med.
JI., April, 1917.

(2) For some time it has been known that certain members of
particular families are subject to blue sclerotics and brittle bones,
either in conjunction or as separate conditions. Bronson describes
two such families; suimmarizes the literature in relation to
fragilitas ossium; discusses the whole subject; and, finally, adds a
bibliography.
The first family extended to four generations, and included an

account of fifty-five individuals, of whom thirty-five were examined
by the author. There was a tendency to :-(1) fractures,
dislocations, and sprains; (2) a peculiar shape of the head; (3)
grey-blue sclerotics ; (4) deafness; and (5) small stature. As
regards the sclerotics, of the fifty-five individuals included in the
family, twenty-one had grey-blue sclerotics, and of that number
twenty had suffered from fractures from more or less slight causes.
Bronson favours the view that the curious colour of the sclerotics is
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due to increased transparency, allowing the choroidal pigment to
shine through. He dismisses Buchanan's- observation that in one
such case, on histological examination, the sclera was found to
possess only one-third the normal thickness, on the ground that the
patient probably did not belong to the group now under discussion.
Indeed, to Buchanan's observation he opposes the fact that the
microscopical investigation by Muir and Paterson of an undoubted
case showed that the sclera was of normal thickness. He suggests
that, when opportunity occurs, a quantitative chemical examination
of the blue sclerotic should be made, and the results compared with
the normal. As to the peculiar type of head seen in this family,
the frontal and occipital bones were unusually prominent, and the
suture boundaries of the latter could be made out by palpation in the
majority of the cases. Seven members of the family had progressive
deafness associated with fragilitas ossium and blue sclerotics.
Examination of three of these patients by J. S. Fraser, showed
that otosclerosis was the cause of the condition. It is of interest to
note that deafness associated with hereditary fragility of the bones
has only once been described previously (See No. 1 above).
The second family extended to three generations, and included an

account of eight individuals, of whom seven had blue sclerotics, and
of that number four suffered from fractures, and two from a
tendency to sprains. There was a tendency in the family to
(1) grey-blue sclerotics; (2) stunted stature; and (3) a peculiar
shape of the head. There was, however, no history of deafness.
In general, the characteristics of the head in this family were a
frontal and supra-aural prominence, a slight tilting downward of the
axis of the eye, a bending outward a?nd downward of the ears, and a
slightly underhung jaw. S. S.

(3) Spurway, John (London).- Fragilitas ossium, blue sclerotics,
and otosclerosis. Brit. Med. JI., June i 6, I 917.

(3) The credit of having first drawn attention to the association
of blue sclerotics and brittle bones is generally assigned to Eddowes,
who wrote in 1900. Spurway now claims that in 1896 he wrote to
the British Medical Journal describing the association in question.

S. S.

VII.-KERATITIS PUSTULIFORMIS PROFUNDA

Fuchs, Ernst "Vienna).-On keratitis pustuliformis profunda.
(Ueber Keratitis pustuliformis profunda.) A rch. f Ophthal.,
Vol. XC, I915.

Under this title Fuchs describes a rare form of keratitis
which is characterized by the presence of yellow spots, resembling
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KERATITIS PUSTULIFORMIS PROFUNDA

little pustules, in the deepest layers of the cornea, and is accom-
panied by severe iritis with hypopyon.
He gives the clinical history of a number of such cases, together

with a resume of several that have been recorded by other writers.
The disease is rarely seen in its initial stage, but, he believes,

commences as a rule with iritis. It is, therefore, impossible to
state what are the usual primary changes in the cornea, although
in two of his cases he observed a faint haze composed of deep-
seated grey streaks or dots, such as are seen in parenchymatous
keratitis, from which the yellow infiltrations developed.
When the clinical picture is fully developed, one sees in the

cornea yellow spots, which are manifestly deep-seated, insomuch
that it is not always certain whether they may not in part be
formed by a deposit on the posterior surface of the cornea. The
chief features of this infiltration, therefore, are its yellow colour
and deep situation. The spots vary in size, shape, and position.
They may be only as large as a pin's head, when usually several are
present, situated often along the margin or arranged in a straight
line or circle. Less frequently there is only one, somewhat larger
in size, and usually occupying the centre of the cornea. Sometimes
a grey or yellowish streak extends downwards from the spot, giving
the appearance of pus running down on the posterior surface of the
cornea from the infiltration to join the hypopyon. Round the
yellow spots there is usually a fine grey halo, that passes gradually
into the fine diffuse opacity which extends over the whole cornea, and
which, when examined with the loupe, is found to be composed of very
fine greyish dots. Moreover, fine, grey, deep-seated lines are often
seen in the cornea. The surfate of the cornea is always dull, its
sensibility often reduced or abolished, but there is never any loss of
substance.

This keratitis is always associated with a severe iritis. The iris
is swollen and discoloured; small deposits of pUs are often seen on
its surface, especially after paracentesis has been performed.
Synechiae are always present, while a membranous exudate in the
pupil is often observed. The special feature of the iritis is the
formation of a hypopyon which not infrequently fills the anterior
chamber, and when evacuated by paracentesis rapidly reforms.
The hypopyon is not composed of fluid pus, but consists of a viscid
yellow mass that can only be removed from the anterior chamber
by traction with forceps. In the majority of cases it is sterile.
The evacuation of the pus usually alleviates the pain, but not for a
long period, as the pus soon appears again. In two cases the
puncture wound became infiltrated, but ulceration at this point did
not supervene.

In many cases "keratitis punctata" is also present. This the
author regards as specially noteworthy, as it very rarely occurs in
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conjunction with a hypopyon, "keratitis punctata" being charac-
teristic of chronic iritis, hypopyon of the acute form.
Owing to the opacity of the cornea, and the great amount of

exudation into the anterior chamber, it is usually impossible to
obtain a view of the vitreous chamber. In two cases, however, the
author observed opacities in the vitreous, while in others the
extreme reduction in vision, which was out of proportion to the
changes visible, together with the diminished tension, indicated that
the deeper parts of the eye were also affected.
The course of the disease is always tedious. The yellow spots

may increase in size, or perhaps extend further in the substance of
the cornea, or fresh ones may arise. The yellow infiltration of the
cornea, however, never becomes so extensive as, e.g., in serpiginous
ulcer; the prognosis, too, is more favourable, in so far as it never
breaks down to form an ulcer, as one might expect from the yellow
appearance. As a rule these spots gradually pass into dense, grey,
deep-seated, often vascularized, opacities-a process for which a
period of one or several months is necessary. The vision remains
permanently much reduced, owing to the corneal opacities and the
posterior synechiae and pupillary membrane arising from the
iritis. In very severe cases flattening of the cornea ensues (in one
case there was ectasia). Anterior synechiae often develop without
perforation of the cornea (not reckoning the paracentesis, if
performed). In the severest forms the process may result in a
moderate degree of atrophy of the eye with mere perception of
light.

In exceptional cases the disease seems to take a very mild form;
in these the deep infiltrations in the cornea do not develop a
yellow tint, but remain grey, and no hypopyon is formed.
The disease is usually unilateral (in two of Fuchs's cases bilateral).

Treatment' had scarcely any influence on its course; atropin,
fomentations, and subconjunctival injections of sublimate solution
(1 : 1,000) were employed. When the hypopyon became high it
was evacuated by paracentesis, which was performed repeatedly
when necessary, and usually relieved the pain till the hypopyon
appeared again.

Keratitis pustuliformis profunda is a rare disease. The author
estimates that he has seen only 30-40 cases over a period of 25 years.
It affects elderly people, and occurs almost always in males (only two
cases have been recorded in women). This is a striking fact when
one considers that the question of injury, which is much more
common in males, does not enter into the aetiology of the disease.
No cases were observed in Fuchs's private practice, but this does not
necessarily mean that the disease is peculiar to the poorer classes.

As to the aetiology, no information was obtainable from the history
of the cases. Injury could with certainty be excluded. In the
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KERATITIS PUSTULIFORMIS PROFUNDA

reports of other writers the disease was preceded by an attack of
herpes zoster ophthalmicus or influenza, or attributed to syphilis or
tuberculosis. (In four of the author's cases there w%as a history of
syphilis, but judging from his remarks it apparently had no bearing
on the onset of this disease.)

As regards the differential diagnosis, although it is a purulent form
of keratitis, the absence of ulceration on the surface of the cornea
distinguishes it from the usual ulcerative forms, which are moreover
superficial or if even deep-seated at first, as in ring abscess, come
ultimately to the surface, which breaks down into an ulcer. As to
the deep-seated varieties of keratitis, keratitis profunda differs from
this disease by the striated lines and spots of which the opacity in it
is composed, and these are grey not yellow. So too the spots in
sclerosing keratitis are grevish in colour. Interstitial keratitis is a
disease of youth. In all these hypopyon is absent. Disciform
keratitis resembles most closely the disease under consideration, but
in it the opacities are grey not yellow, often very faint and showing
a sharply defined edge, and there is no hypopyon.

Four cases (of which three had been under the author's clinical
observation) were examined microscopically; in two the changes
were more advanced than in the others. It is unnecessary to give
the anatomical findings in detail: it may be sufficient to note that
in every case it was the deepest layers of the cornea that showed
the greatest changes, the intensity of the inflammation diminishing
from behind forwards, and that the pupillary area of the cornea was
the part most affected. The exudation in the anterior chamber was
mainly composed of polymorphonuclear cells and (except in one case
examined after repeated paracentesis and showing staphylococcus
albus) always free from bacteria. The inflammatory changes were
confined strictly to the cornea and iris. In the two recent cases the
changes in the iris were more marked and manifestly of longer
standing than those in the cornea. In the two more advanced
cases the anterior chamber was absent, although there was no
evidence of perforation having occurred, this absence resulting in
the total adhesion of the iris to the posterior surface of the cornea.
From a comparison of the pathological appearances in the iris and

cornea and a consideration of the fact that the inflammation in the
latter was less intense as traced from behind forwards, the author
thinks it probable that the inflammation arose in the iris, and that
fromn it toxins passed into the aqueous and attacked the cornea
from behind.

In reviewing the whole subject Fuchs comments on the difficulties
that arise on comparing the clinical with the anatomical picture of
this disease: (1) the four cases microscopically examined showed
a lack of uniformity in their appearances, indeed presented
features quite difterent from one another; (2) the anatomical
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findings by no means corresponded with the changes observed
clinically, for, where he had noted a few circumscribed spots
of yellowish colour, microscopical examination showed a fairly
uniform infiltration, spread over the pupillary area of the
cornea, which was not purulent in character at all; (3) from his
clinical observations he had been convinced that the keratitis lwas
primary, but histologically the changes in the iris were manifestly
of older standing than those in the cornea, and therefore the iris
must be regarded as the primary seat of the disease (this conclusion
is confirmed by the cases which two other writers have recorded);
(4) clinically one was in many cases compelled to infer that 'the
deeper parts of the eyeball were seriously affected, but in the four
examined microscopically, they exhibited changes that were only
secondary and comparatively slight.
The number of cases submitted to anatomical examination is,

however, as the author states, as yet very gmall, and further work
in this direction may reveal other appearances that will diminish
the importance of these differences.

In discussing the question of the route by which the cornea is
invaded, Fuchs observes that there is nothing in the history or in
the clinical or histological picture to point to an exogenous infection,
and he gives his reason for the opinion that the cornea is attacked
directly from the anterior chamber, not through the hypopyon, but
by toxins in the aqueous. He is, however, unable to explain why
they usually attack the central part of the cornea. The toxins can
only come from the iris, but it is not every iritis, even when
accompanied by hypopyon, that can produce the deep-seated
keratitis above described. As to the aetiology of this iritis (or
keratitis) some writers have cited syphilis or tuberculosis as the
cause, but the author would regard it as still obscure, and thinks
it is possible that the aetiological factor is not always the same, but
that this clinical picture may arise from various causes.

THOS. SNOWBALL.

VIII.-OPHTHALMOSCOPIC EXAMINATION UNDER
RED-FREE LIGHT

Affolter, A. (Zurich).- Ophthalmoscopic examination with red-free
light. (Ophthalmoskopische -Untersuchungen in rotfreiem
Licht.) Arch. f. Ophthal., Vol. XCIV, Part i, September, 1917.

A. Vogt, of Aarau (Switzerland), has already (in 1913), published
experiments about examination of the eye in red-free light. Now
Affolter publishes from Vogt's clinic some results concerning
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this method. As source of light an arc lamp was used from which
the red rays were taken away by a two-chambered filter, in the first
chamber of which was put a 30 per cent. solution of copper
sulphate, in the second a solution of 0-0078 erioviridin B. in 100 of
water. A handy apparatus with this filter will soon be on sale by
Zeiss, of Jena.

In this way red is absolutely taken away from the light, even from
sunlight at noon. The red-free light contains especially blue and
yellow rays.
The fluorescence of the lens in these rays makes it necessary for

the examination of the macula lutea to dilate the pupil, especially in
older people, where the fluorescence is strong.- An eye should not
be examined with the ophthalmoscope in this way for more than
half a minute at one time.

Affolter's paper is accompanied by twenty-one splendidly coloured
pictures, the reproduction of which was so difficult that the article,
written in May, 1916, could not be published until September, 1917.
One of. the principal results of this method of examination is that

it is plainly shown that the intravital colour of the macula is yellow,
so that the old question whether this colour is cadaveric or not
is ended.
With the red-free light one can see many retinal reflexes; in the

neighbourhood of the macula reflexes are seen, which are explained as
folds of the superficial parts of the retina and are hereditary; this
may perhaps be of interest for the star-figure in Bright's disease;
at the other parts of the retina these folds have no typical place.
Then the nerve-fibres of the retina are plainly seen; the way in
which they encircle the macula lutea and turn to the periphery is
visible.
The macula itself is much more distinct than in normal light;

small vessels, otherwise invisible, reveal themselves by this method
as black on light ground; little haemorrhages are more distinct, or
can even be seen only in red-free light. The colour of the macula is
sparkling yellow over an area equal to one-third of a papilla
diameter.

In two albinotic patients no macula could be distinguished, neither
the colour nor the constellation of the fibres, so that the rare
histological finding is confirmed that albinos have no macula.

In eye diseases, Affolter found that in cases of retinitis the retinal
reflexes were increased in number. He saw folds in and balls before
the retina, probably myelin-balls, which will not be found
histologically. Nerve-fibres were in retinitis thicker and more
distinct, only distal from the morbid foci.

In eye diseases the macula can be more easily observed in red-
free than in normal light.

Not only can the retina be better studied, but alterations of vitreous
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body, lens, and cornea may under some circumstances be seen in
red-free light, which cannot possibly be found with normal light.

This method of examination should not entirely replace the
examinations under ordinary light, which suffices for the white foci
in retinitis exudativa, retinitis proliferans, or other forms of retinitis.
For small changes in the refracting, media, and especially in retina
and macula, the examination in red-free light will prove to be a
valuable addition to our methods. J. VAN DER HOEVE.

IX.-NODULAR OPACITY OF THE CORNEA

Fuchs, E. (Vienna).-On nodular opacity of the cornea. (Ueber
knotchenformige Hornhauttrubung.) Arch. f Opht/hal., Vol.
LXXXIX, Pt. ii, 1915.

Fuchs sums up the literature on the pathology of nodular corneal
opacity, and describes in detail the microscopical appearances found
by himself in portions removed from the cornea of two patients.
The first patient was a man of 50 who had suffered from the

affection for thirteen years. At no time had there been any pain
-or inflammation. Some slight improvement followed local treat-
ment but was not maintained. Vision was reduced to finger
counting at 2 metres. Fuchs performed a keratoplastic operation
of the v. Hippel type, but without benefit; in fact, the graft became
more densely opaque than the cornea had been. There was nothing
in the family or personal history to indicate any cause for the
disease.
The second patient was a man of 29 with a fourteen year history

of progressive deterioration of sight without pain or inflammation.
A brother and a sister had both suffered from the same complaint,
and two other sisters had escaped. The man was in good health
apart from his eyes. A keratoplastic operation on one eye
improved the vision from finger counting at 2 metres to 6/60
and Jaeger 4 with a plus 2 D. sph.
The pieces removed were hardened in alcohol. They were about

0 3 mm. thick, thus corresponding to about half the thickness of the
cornea. The appearances found in both were similar, and are given
in great detail and well illustrated by a coloured plate. The main
points are that in this affection two primary changes are present, i.e.,
the deposition of a substance that is often in layers immediately
under the epithelium, and which gives an acidophile reaction, and a
second basophile, granular substance in the cornea proper. Fuchs
is inclined to think that the acidophile is a later product than the
basophile substance, since the latter has been found in all the
reported cases, while the former has not been always present. As
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accessory changes, alterations in the epithelium with thinning and
destruction of Bowman's membrane, and separation with occasional
destruction of the corneal lamellae and possibly some swelling
of these latter, have always been found.

Fuchs considers the affection to be of the nature of a dystrophy
to be recognized by the deposition of substances insoluble in the
tissue juices, and comparable to other similar processes found in old
age, as a result of disturbances of general nutrition, and, finally, as
a' result of interference with the internal secretion of certain glands
as in myxoedema. Since the first two causes can be eliminated
in the disease under discussion, the cause must be. sought in the third.
Fuchs suggests that' investigation on the lines of Abderhalden's
researches might possibly lead to some result. E. E. H.

BOOK NOTICES

Intensive Treatment of Syphilis and Locomotor Ataxia by
Aachen methods. By R. H. HAYES. Second Edition, pp. 88,
with three plates. London: Bailliere, Tindall & Cox. 1917.

Hayes makes out a very strong case for the treatment of syphilis
by the scientific use of mercurial inunction as carried out at
Aachen. This method seems of particular value in late cases with
nerve symptoms. He lays great stress on the necessity for extreme
care in all the details of the treatment and the employment of only
thoroughly competent rubbers. While admitting the use of the
newer arsenical preparations, Hayes contends, and we think rightly,
that, in the present state of our knowledge, these must be regarded
as adjuvants and that our main reliance must be placed on mercury.
There can be no doubt that properly controlled inunction is the
safest and most efficient method of administering the drug. He
states on page 35 that at Aachen the opinion was held that in
tabes generally, and oculo-motor cases in particular, those which
are going to respond satisfactorily to treatment ought to show
some signs of progress by about the seventieth day. Several
illustrative cases of successful treatment of nervous syphilis are
related in detail, and three plates to illustrate the methods of
inunction are included in the volume.

Hayes points out that arrangements have now been made to
carry out the full Aachen treatment in London.
The book is of distinct value as a reliable guide to what is
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