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Summary

From 1705 to 1708 the French Royal Academy of Sciences
studied the question of the origin of the blindness by
a glaucomatous crystalline lens or by an opaque mem-
brane. The analysis of the proceeding registers of the
Academy permit to understand the evolution towards
the revision ofthe century-olds concepts concerning the
anatomical position and nature of cataract, the vocabu-
lary and the concept of cataract surgery by couching.
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Introduction

Up to the end ofthe 17thcentury, oculists in their treaties
on eye diseases understand the term ‘cataract’ to mean
a membrane held in the pupillary space in front of the
lens, “made out nets or sheats formed in the agqueous
and which gradually thickened sufficiently to prevent
penetration of light rays into the eye” The treatment of
this so-called cataract membrane consisted of, “piercing
the eye, breaking the membrane and couching it into
the bottom ofthe eye behind the iris. In this way the eye
regained its vision”.

Streszczenie

W latach 1705-1708 Francuska Krdlewska Akademia
Nauk zajmowata sie zagadnieniem pochodzenia utraty
widzeniaw przypadku jaskrowych zmian soczewki oraz
obecnosci nieprzejrzystej btony. Analiza archiwéw tej in-
stytucji pozwala zrozumie¢ ewolucje pogladéw na temat
patogenezy zacmy obejmujgcg potozenie anatomicz-
ne i nature zaémy, terminologie oraz zasady operacji
zepchniecia zaémy do komory ciata szklistego.

Stowa kluczowe: historia okulistyki, za¢ma, zepchniecie
soczewki, jaskra, Francuska Krélewska Akademia Nauk,
Michel Brisseau, Philippe de La Hire, Gabriel-Philippe
de La Hire, Antoine Maitre-Jan, Jean Mery

The term ‘glaucoma’ was used to describe a disease of
the crystalline lens that became opaque with a whitish
color. Glaucoma was judged to be incurable, because it
was not possible to give back its lost transparency to the
crystalline lens.

However, at the beginning of the 18thcentury, these
traditional concepts, which seemed to have been decided
once and for all, were brought into question by a so-
called ‘new hypothesis’ summarized in 1706 by Philippe
deLa Hire, before the French Royal Academy of Sciences
as follows: “Some physicians are now of the opinion that
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there are no layers or membranes that one pushes down
when one performs a cataract operation, but it is the
crystalline lens itself that has become opaque and that
one detaches [this] and then pushes [it] back into the
lower part of the eye” [, 2] (fig. 1).

£e”e;dimk~'cmiuirL cjubnaDd— ccé nULlaBuut' isdjjtvS. —

cjucicrMturffCxbuuhS Smliennctr-ajm trcjzit CewsJ c/pl.

pa memfjmnct qjiifo. affurip Giaintie) phh 'Lyl Qtration._
; nutut- g (2ctftaMti mimu p/pnbiAcCL-
DhaarndrviiimkL cjaLlt SauMesidL, & cjum. fe Kt/ije.i/tU£ 1!

Tiibt-@lisd  Qull O \CGel GiFPtY M

amnpcjL'L,, + - on-L. biouut & ~ulfaffin.d)e.ra/ifje.- ei_,a fhiAie

tig. 1. The physicist and mathematician Philippe de La Hire (Se-
nior) critically reviews the new hypotheses regarding cataract for
the French Academy of Science: Observations and Reflections on
the Nature of Cataractsforming in the Eye [1]

In deciphering the original register of the proceed-
ings of the (former Royal) Academy of Science in Paris
and in comparing the concepts contained in them with
other ideas published in scientific books published at the
same time, it is possible to reconstitute the evolution of
the thought processes that allowed the members of the
Academy to question the old theories on cataract and
to accept the new hypothesis, after themselves having
been the most ardent defenders of the traditional view.
We remember, that in 1704, the Academy has already
agreed that the ocular fundus of a living eye becomes
visible by neutralization of the corneal refractive power
by immersion in water [3, 4].

The first questionings (1705-1706)

Michel Brisseau, a surgeon at the French Army located in
Tournay, was the first to question traditional concepts.
In 1705, he had sent a letter to the Royal Academy of
Sciences where Dodard read it on the 18thof November.
In this letter he affirmed “cataract is in reality the crystal-
line lens that has become opaque and when one believes
that one has pushed a membrane down from in front of
the crystalline lens, actually it is the crystalline lens itself
that has been depressed” [5, 6, 7] (fig. 2).

Brisseaus original letter to the Academy has not been
preserved, but it has been published in the Journal de
Trevaux and it was reproduced in Brisseaus Treatise on
Cataractand Glaucom (Traite de la Cataracte et du Glau-
coma) published by him in 1709. He describes in this let-
ter the history ofa 35-year-old soldier who had suffered
from cataract for many years before he finally died at the
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tig. 2. Itfell to Michel Brisseau, a surgeon in the town of Tournay,
to be the first to question traditional theories on the cataract. In
1705, he had sent a letter to the Royal Academy of Science, where
Denis Dodart read it on the 18thof November of the same year [6]

hospital in Tournay. The day before his death, Brisseau
couched the soldier’s cataract and removed the eye post-
mortem. He found that he had displaced the opacified
crystalline lens downwards. The dissection of the other
eye showed anormal crystalline lens in its usual position.

The Academy designated two of its members, namely
Dodart and Mery, to examine the validity of Brisseaus
claims. In the meantime, the rumor had been spread
that another surgeon, Antoine Maitre-Jan was also chal-
lenging the traditional ideas about cataract and was
preparing a treatise on that subject. Dodart asked An-
toine Maitre-Jans opinion. Mery read his response to the
Academy on 17thFebruary 1706. In his letter, Antoine
confirmed, “cataract is a total deterioration of the crys-
talline lens that loses its transparency fully or partially”.
He described various types of cataract and he classified
these into ‘curable’ and ‘incurable’ but he did not give
any case reports [8, 9, 10] (fig. 3).
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fig. 3. Brisseau’s letter to the Royal Academy was published in
his Treatise on Cataract and Glaucoma (Traite de la Cataracte et
du Glaucoma, Laurent d’'Houry, Paris 1709, p.33).



ROBERT FERNAND HEITZ, THE EVOLUTION OF A CONCEPT FROM ‘GLAUCOMA’TO ‘CATARACT. n

Following the reading of this letter, Philippe de La Hire
defended the traditional concepts. He argued that glau-
coma is always an incurable disease, that the crystalline
lens is the principal organ ofthe sight, and that operating
surgically on this resulted in irremediable blindness. La
Hire had carried out unsuccessful couching experiments
on the eyes of oxen. He concluded from these cases that,
notwithstanding that there were examples where people
who had apparently had their cataract couched were able
to see without a magnifying loupe, these individuals had
not, in reality, had their crystalline lenses couched [11]
(fig. 4).
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fig. 4. In the name of the French Academy of Science, Denis
Dodart had asked the surgeon Antoine Maitre-Jan to give his opin-
ion on cataract and the operation for it. Jean Mery read Antoine
Maitre-Jans reply before the Academy during the session held on
17thFebruary 1706 [10]

On 17 February 1706 and based on these facts, the
Academy made the following statement: “The general
opinion ofthe Society appeared to be contrary to that of
Messrs Antoine and Brisseau. The most decisive reason
for this is that there are persons who are able to see even
without the use of a magnifying glass after the cataract
operation and, consequently, these persons have not had
their crystalline lenses pushed down” [12] (fig. 5).
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fig. 5. Following the reading of Antoine Maitre-Jans letter to the
Academy on the 17thFebruary 1706, the physicist Philippe de La
Hire (Senior) defended the traditional concepts using the argu-
ment that glaucoma is an incurable disease and that operating on
the crystalline lens caused irremediable blindness [11]

The Year of Doubts (1707)

In 1707, at the beginning of the following year, there ap-
peared the treatise of Antoine Maitre-Jan. The author had
forwarded a copy of this to the Academy, accompanied
by a detailed letter in which he repeated the arguments
stated in his letter of the previous year. This time, how-
ever, he illustrated the arguments with clinical case hi-
stories and gave results of his dissections of the eyes.
The most striking example given was that of a female
whose cataracts he had successfully couched in both
eyes, enabling her to see normally. She died a month after
the operation. Maitre-Jan removed her eyes, dissected
them, and found that vitreous occupied the place ofthe
crystalline lenses which were located “in the lower part
of the uvea”, under the iris and attached partly to the
ciliary body. The lenses were opaque and ofbrown color.
Maitre-Jan had also observed other patients in which
cataracts had risen up after couching, appearing in the
form of “large round and white bodies” which did not
have “the shape of membranes” [13] (fig. 6).
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fig. 6. After the reading of Antoine Maitre-Jans letter and of
Philippe de La Hires presentation, the Academy made a solemn
declaration that its “opinion was not in agreement with the opin-
ions of Messrs Antoine and Brisseau” [12]

In the course of May 1707, the records mentioned
that members of the Academy had been present at two
sessions of dissections of eyes: the first one was by Jean
Mery and the second by Littre. The latter brought the
eye of a 22-year-old male who gave a long history of
cataract. After opening the cornea, there was evidence of
“afine opaque membrane, attached to the whole interior
circumference ofthe iris and which totally occluded the
pupillary orifice. The crystalline lens was transparent”.
After this observation, the academicians still remained
convinced that the cataract was a membrane (fig. 7).

On the 27thAugust 1707, Mery presented a summary
of the known observations. He brought together all ob-
servations contrary to the ‘new hypothesis’:

— That of a male patient of the town of Sedan, in
whom a transcorneal extraction of the crystalline lens
from the anterior chamber did not restore vision.



fig. 7. Atthe time of publication of his Treatise on Diseases ofthe
Eye and the Correct Treatmentsfor their Cure (Traite des Maladies
de I'Oeil et des Remedes propres pour leur Guerison), Antoine
Maitre-Jan had forwarded a copy to the Academy of Science who
received this on February 1707. He had enclosed a letter, which
was read by Jean Mery during the sessions of Saturday 26thMarch
and Wednesday 30thMarch 1707 [13]

— That of the dissection of an eye by Littre, which
shoved an opaque membrane across the pupil and
a transparent crystalline lens behind it.

— Thatofa ‘priest in humble economic circumstanc-
es, whose membranous cataract lens had been pushed
down, but had risen and passed into the anterior cham-
ber, where one could see that it was not a lens but a real
membrane, like a skin.

— Finally, that ofa female patient who had glaucoma
and who died at I'Hotel-Dieu Hospital. At dissection, the
aqueous humor did not run out of the anterior chamber
because of a complete adhesion between iris and the
glaucomatous lens.

Mery concluded from these cases that the traditional
opinion ofthe establishment was correct and that of the
‘new hypothesis’ was false. Couching ofthe lens is adan-
gerous error, since this act deprives patients of his vision
that is located in the crystalline lens. Mery expressed
nevertheless some doubts since Antoine had reported
that his patients recovered their sight after couching the
crystalline lens and that, in the case ofthe female quoted
in his treatise, this author had found the crystalline lenses
to be positioned at inferior part of the eye.
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In addition, Mery drew several other interesting con-
clusions:

— A cataract or a ‘glaucoma’ located in the anterior
chamber can be extracted by an incision through the
cornea, the aqueous humor reforms quickly, and the
cicatrisation of the cornea occurs without optical con-
sequences if the incision is carried out in the peripheral
cornea.

— One should not remove a too strongly attached
membrane from the iris because of the risk of tearing
the latter.

— Aqueous humor is secreted in the posterior cham-
ber by “minute glands joined to the ciliary fibers”.

Several months later, on the 7thof December 1707,
Gabriel-Philippe de La Hire (Jr) gave acommunication to
the Academy in which he informed the members that he
had recently been present at the couching ofa cataract by
the oculist Woolhouse and that he had witnessed “a hard
white membrane”. As soon as this membrane was pushed
down, the patient saw the objects that one presented him.
He also examines the ancient hypothesis that mixing of
aqueous with vitreous created disturbances of refraction.
By mixing the vitreous of an ox’s eye with aqueous in an
artificial eye, he did not find any notable changes in the
luminous rays of light. He concluded that a person with
adepressed crystalline lens could see, if he used a convex
lens [16, 17, 18] (fig. 8).

tig. 8. During the month of May 1707, the academician Alexis
Littre demonstrated before the Royal Academy of Science a dis-
section of the eye of a 22-year-old male affected by ‘cataract’. He
convicted the academicians that cataract consisted ofa membrane

Fontenelle, the secretary ofthe Academy, in the course
ofcompiling the papers published in the year 1707, point-
ed out the contradictions between the observations of
the academicians and those ofAntoine and Brisseau. The
fact that La Hire had demonstrated that it was possible
to see without a crystalline lens, was in favor ofAntoine's
observation:

“but it does not follow that one always pushes down
the crystalline lens when one believes [one is] depress-
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ing the cataract, that is not credible after what Littre had
demonstrated to the Academy” [19, 20] (fig.9).
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fig. 9. On the 7thDecember 1707, Gabriel-Philippe de La Hire Jr.
informed the Royal Academy of Science that he had recently been
present at the couching of a cataract performed by Woolhouse,
the oculist. The latter had convinced Gabriel-Philippe that there
probably existed a ‘hard white membrane’ and that, as soon as
this membrane had been excised, the patient was able to see those
objects that were presented to him [16]

The Year of the New Certainties (1708)

The Register of the Proceedings of the Academy for the
first months of the year 1708 does not contain any sig-
nificant new pieces of information, except for the Janu-
ary reading of a new letter from the oculist Woolhouse,
pleading in favor of the hypothesis of the Ancients.
However all that changed on the 20thof June 1708. The
Proceedings of that date carried the enigmatic state-
ment: “Two significant facts under consideration were
examined in relation to the question of cataract about
which Mr. Mery will give a report”. It was the dissection
of the eye of a deceased man whose cataract had been
couched. After opening the eyeball, the academicians
were astounded to find not a ‘membranous cataract, but
a “opaque glaucomatous crystalline lens in the lower part
of vitreous” [21] (fig. 10).

On the 27thofJune 1708, Mery delivered acommuni-
cation entitled, Concerning Cataract and Glaucoma (De
la Cataracte et du Glaucoma). He reviewed his presenta-
tion from the previous year. He had, however, recently
changed his opinion because of two pieces of evidence:

— First of all, there was the follow-up of the priest
whose cataract had been depressed but later passed into
the anterior chamber and was believed to be amembrane
like skin. In the presence ofMery and the oculist Charles
de Saint Yves, the surgeon Jean-Louis Petit had operated
on this eye. Through a incision in the cornea, he with-
drew this alleged membrane. The assistants recognized
that it was, in fact, an opaque crystalline lens.

— Secondly, Mery recalled the dissection performed
at the Academy during the previous week. In this eye,
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fig. 10. When he was compiling the papers for the year 1707,
Fontenelle, at that time permanent secretary to the Academy, re-
corded the discrepancies between the observations made by the
academicians and those by the surgeons Antoine Maitre-Jan and
Michel Brisseau [19]

with the depressed so-called membranous cataract, the
academicians were able to note that it was not a mem-
brane, but an opacified crystalline lens that had been
pushed into the vitreous.

Mery acknowledged that he had been mistaken. He
recognized that, “one can, without risk, depress the glau-
comatous crystalline lens, in consideration of the fact
thatvision is recovered after the operation” [22] (fig. 11).

fig. 11. On Wednesday 20thjune 1708, Jean Mery dissected before
the academicians the ocular globe of a dead male whose cataract
had been couched. On opening of the ocular globe, the members
of the Academy were astonished not to find a ‘membranous cata-
ract but rather ‘an opaque glaucomatous crystalline lens’ located
in the inferior vitreous [21]

On June 27, 1708, in the course of the same session,
Gabriel-Philippe de La Hirejr. presented under the title,
Observations on Cataract and Glaucoma (Remarques sur
la Cataracte et le Glaucoma) an optical interpretation of
the ‘new hypothesis’ concerning cataract. He confirmed
that neither the mixture of aqueous humor with vitre-
ous, nor the vacant space left by the depressed crystal-
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line lens created a diffraction abnormality. Next, on an
artificial eye made of a glass sphere filled with liquid, he
also demonstrated that a convex spectacle lens is able to
focus the rays in the eye and therefore supplant the loss
of the crystalline lens [23] (fig. 12).

fig. 12. On 27thJune 1708, Jean Mery read a presentation with the
title, On Cataract and Glaucoma (De la Cataracte et du Glaucoma).
He admitted that he had been mistaken in his previous statements
and that one could push down a “glaucomatous crystalline lens
without danger, in view of the fact that the vision did recover after
the operation” [22]

Finally, Fontenelle summarized the new position of
the Academy, as follows: “one can see without the crystal-
line lens, i.e. without what had always (‘toujours’) passed
for the principal instrument ofvision” [24] (fig. 13).
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fig. 13. During the Royal Academy session held on 27thjune 1708,
Gabriel-Philippe de La Hire (Junior) described the optical aspects
integral to the new hypotheses on the causation of cataract and
used an artificial eye to demonstrate that a convex lens has the
capability to replace the crystalline lens [23]

In the year following 1709, Brisseaus treatise was pub-
lished. Once again Mery dissected before the Academy
the eyes of aman afflicted by cataract. * e academicians
were able to verify that the crystalline lenses were opaci-
fied. This convinced the last of the skeptics. Only the
oculist Woolhouse continued not to believe the evidence.
He had been invited to the dissection, but he excused
himself [25] (fig. 14).
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fig. 14. In 1708, Bernard Fontenelle summarized the new posi-
tion of the Academy “one can see without the crystalline lens, i.e.
without what had always (toujours) passed for the principal instru-
ment of vision” and thus corrected his presentation of 1706 [24]

Discussion

The Registers of the Proceedings of the French Royal
Academy of Science for the years 1705 to 1708 made it
possible to reconstitute the debates that led the Acade-
micians to revise the century-olds concepts concern-
ing the anatomical position and nature of cataract, the
vocabulary, the ocular physiology and the concept of
cataract surgery. The members of the Academy recog-
nized that:

— Cataract is not a membrane stretched across the
pupillary space in front of the crystalline lens, but is in
reality the actual opacified crystalline lens;

— Starting from 1708, the term ‘cataract’ would be
used to indicate the opacified crystalline lens;

— What was always known by the term ‘cataract’
is, if fact, a residual post-inflammatory membrane that
nowadays is recognized as pupillary synechiae;

— " e term ‘glaucoma’ that was previously attributed
to an opacified crystalline lens was henceforth deemed
unsuitable for this use. (It first persisted to designate an
opacification of the vitreous associated with a greenish
color in the pupillary area, then, after von Graefe, for the
pathology linked to intraocular hypertension),

— Vision is possible without a crystalline lens, which
had always previously been thought to be the principal
organ of sight,

— e aqueous humor is secreted from behind the
iris and circulates towards the anterior chamber,

— Mixing aqueous with vitreous did not produce
refractive abnormalities,

— An eye without a crystalline lens or with a de-
pressed crystalline lens is able to see clearly with a convex
glass,

— By couching the cataract, one pushes the opacified
crystalline lens into the vitreous,
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tig. 15. Cover page of the Treatise on Cataract and Glaucoma
(Traite de la Cataracte et du Glaucoma) of Michel Brisseau pub-
lished in 1709 [25]

— A crystalline lens luxated into the anterior chamber
can be extracted through a corneal incision without risk.
Conclusions

The French Academy of Science is sometimes por-
trayed as an assembly of conservatives defending tradi-
tional concepts. The debates on cataract and glaucoma
demonstrate that this description is incorrect. On the
contrary, one can admire the intellectual flexibility and
the adaptability of the academicians and the fact that,
within only a period of three years, they modified their
opinions. There is no doubt that Jean Mery played a key
role in this development of ideas. He did not shy away
from admitting that he was not mistaken nor did he fail
to let it be known that he had changed his opinion.

Unfortunately, the new positions taken by the Acade-
my did not receive the approval either from the scientists
in other countries or from the travelling oculists who
defended the traditional arguments. New research was

del* File de Ttunuy,

necessary including that of the academician Franeois-
Pourfour du Petit and above all from a new generation
of oculists that included Jacques Daviel. Only then would
all traditional ideas on cataract be finally abandoned
[26, 27].
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