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=mall, no larger than a papular syphilide, and if the assertion
made by Drv. Ifarris would hold good, it might be considered
preper to execise every papule of a papular syphilide in orderc
to get rid of so much more infection. “FThat wonld be an
equally logical proposition, and as a result, the patient would
certainly be well tatfoord, I would ask: What grounds are
there for amputating the chanere with the idea of ridding the
patient of that amount of infection?

Dr. M.S. Hetm scsrewn, Cineinnati: T concur with Dr.Gottheil
that we are in danger of placing too much reliznce on com-
paratively new tests. While the value of the lahoralury
tesls can not be guestioned, they must still be reparded in
the light of aids to clinieal diagnosis vather than as abanlute
methods. The reports thal emanate from the laboratory and
which receive widespread attention arve apt to lead the pro-
fession into seriows error. I have known the diagnosis of
syphilis essayed purcly on laboratory tests in cases of sus-
pected initial lesions which aif the time were clinleally nega-
tive and failed to show any confirmation after months of
careful observation. 1 do uot believe that the laboratery
tesls in syphilis have yet reached the degree of perferted
development that they overshadow the clinical feutures in im-
portunce, With reference to {he syphilometer: I found the
syphilitic regulation test of two drops to be entirely too
small to comvey any degree of accuracy. The manufacturers
kindly supplied e with a half peund of the taurin sclufion
amd when I repeated the fest, using one or two grams of
clear serum in place of one or iwoe drops, they became uni-
formly positivg in character, jrrespective of the syphilitie or
won-syphilitic charaeter of the case.

Dr. F. G. Ilagmis, Chicago: In regard to the method of
demenstrating the spirechete, to which several of the speakers
referred, T worked for a long time with {he staining method,
with uniformly poor vesults. My organisms were indefinite
n ontline, amid I was unable to identify them positively, We
must buve a live organism in order to make a positive diag-
nosis, an organism which is net deformed.

In my work, I employ the Reichert apparatus, which 1
prefer on aceount of its convenience. I use an are light, al-
though one may also use a Nernist Jamp; with {he new model
of the Reichert apparatus the ordinary inverted Welsbach
light may he emiployed. '

To obtain the material, T simply irricate the chauwcre or
mucous | ateh and eollect the sevum in a capillary fube, from
which it is then binwn on a clean cover glass, which is in-
verted on a clean slide. The specimen must be as thin as pos-
gible. If the preparation is too Lhiek or the slide is too thiek,
the rays of light will not be focused at the proper point.

The characteristic movement of the spirochete in a fresh
preparation is rotary, like that of an auger-bit, and that is
one thing that we do not sce in the stained specimen. The
windings are absolutely regular in a fresh specimen, but later
Become snmewhat rresnlar.  In the stained specimen few of
the organizms are characteriztic, mast of them bhave lost
their repular windings, due 1o the traumalism of preparation.

As to Dr, Moutgomery's question whether or not it would he
proper to excise all the possible Toci of infeetion in secondary
syphilis, he misunderstond the purpose in view in amputating
the original chancre. With the dark-field illamination method
we are able to make the diagnesis from the very beginning
of the clianere. 1 have found the spirochete in chanores ona
day oM. In such eases, by amputaling that focus and putting
the patient on immediate treatment, we hope to abart the
syphilis.  Secherber, in {he case referred to by Dr. Pernet,
amputated the chanere and gave the patient two courses of
inunctions and there were no further symptoms during the
theee vears that he was kept under observation. By means of
the dark-field illumination method we can make the diagnosis
of syphilis very early, and the veasons for amputating the
chanere arve mainly for the purpose of prevenling disseniinu-
tion, just as the surgeon wonld remove the primary source of
any olher kind of infection. We remove the primary and
chief focus of infection by execizsing the chanere. and depend
on the mereury to destroy any spirovhetes that are left be.
hind, Why should we wait until ihe body is permeated witl
them?

REGENERATION OF CORNEA—WIENER

Jounm. A. M. A,
RBepr, 4, 1940%

Dr. Maximicran IErzos, Chicago: 1 do not think that
there was any possible mistake about the character of the
organism that I demomstrated in Clicage in the sbape of
photomicrographs. The smears had all been prepared from
typival primary lesions, the cases in fart were followed up to
the secondary stage. Tt would indeed have heen stronge if [
should have had the misfortune to find anly the Spirocheta
refringens in typical primary lesions. Such a elaim need
hardly be discussed.

REGENERATION OF THE CORNEA *

MEYER WIENER, M.D.
BT. LOUIS

Tt has long been known that the epithelium of the
cornea would regenerate itself after being destroyed in-
tentionally or by accident,

Haller! as early as 1763, in his “Llementary Physi-
ology of the Human Body,” asserts that regeneration of
the cornea fukes place, and even the oldest ophthalmol-
ogists® assume that regeneralion of corneal tissue oc-
curs. In fact, Desmarrves® states that, in experimenting
on transplantation of the cornea, he has noled an in-

“erease in length of the corneal flap, and even a true

regenerabion.  Mauchart,* Mead and Larry,* Wardvop,*
Gulz®, and Malgaigue® resected corneal sears, and found
ilxat healing took place with little or no sear. What is
extremely interestiug in the light of our present knowl-
edge of the effect of ap opimm derivalive, dionin, is the
work of Muchlbaner” and Beger,® who resected the su-
perficial layers of the cornea and succeeded in obtaining
a clear cornea following the application of laudanum.
Desmarres was unsuceessful in his altempt o verify
these resnlis, since the rabbits on which he operated con-
tracted a severe purnlent inflammation (infeetion?),
resulting in heavy scars.

It is a matier of common ohservalion thal cornecal
wounds following cafaraet extractions heal so that it
would be difficult to find the line of incision. Also
nunierous corneal opacities clear in time, where ile
question might eastly avise as to whether there might
not be a true regeneration of transpavent corncal tissue
in these cases.

The first sysiematic research for aclual proof of
corneal regenervation was made by F. €. Donders* in
1846, who suspected that it occurred, but did not think
that there was sufficient proof to establish the fact. He
accordingly conducted a series of experiments on twen-
fy-two rabbit eyes, from which he resected a flap of
cornea from one-third to two-thirds of its thickness, in-
cloding generally about one-half of the area of the
corntea or nore. He examined six eyes microscopically
and gives a tabulated report showing (1) the thickness
of the eornea cut away, (2) the thickness of the uncut

* Read 1o the Bection on Ophihalmology of the Amevican Med-
fral Association. st the Sixtieth Apnoual Session, held at Atlaaotic
City, June, 1909,

1o “Vulperato ex suceo effuso pellocida repaseitnr, ut coram
video, et late deleta nova redit, omuine ut epidermis.”  iHaller; Lle-
menta physiologie corporis nmani, Lausapne, 1703, 363,

2. Mauchart, B I De uvogue ocudd porve lpter lamellag cornem
{defender . F. Bilzer), Disa. Med., Tdbingen, 1742: io Hallerys,
All, Disputationes chirv. selects, 1, 394, Lausanne, 17355 abstr. io
Doniders, Note 6

3. Desmarres: Ang. docul, 1843, %, &

4. Donders, I'. _: Untersuchupngen iiber dic Regeneration der
Hornhant, Helldiod. Beltr. zo 4. Anat. u. Physiol. Wissensch,, I1846-8,
L. 387 to 400,

3. Gulz: Oesterr. med. Webaselbr., 1842, Noo 2.

6. Anun. d'oewl, FL Cuonicre, 1345, xiii, 211.

7. Himley : Die Kraokheiten ynd Missbildungen des menseli!fchen
Auges uod deren Hellung, 1843, i, 06, .

8. Uepepr die Verwundbarkeir des Auges und seiner Haote, nach
Versuchen an Thieraugen, Ztscur, f. d. Qpbih. (voa Ammop's),
i, Nos, 2 aud 4
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corned, {3) the thickness of the operated part a definite
period after operation, and {4) the thickness of the re-
generated part in hundredths of millimeters.

He concludes that the epithelium on the injured part
grows thicker than on the normal cormea; that the
newly formed true corneal tissue never reaches the same
thickness as thai removed, but that the longer the time
elapsed from the time of operation to the time of exam-
inaiton, the thicker il becomes; that when onc-half to
two-thirdg of tle thickness of the cornea is removed,
neither inflainmation nor any other abnormality oceurs;
and thal epithelivm covers the exposed surface within
two days after the aperation, with a gradual regenera-
lion of carpea, slowly asswming ifs normal character-
istics.

The only one following Donders, so far as I have
been able to find, who conducted experiments
on animals and made mieroscopic exmmninations of
the regenerated cornea was  Reich.® He operated
on thirty-two rabhit eyes and made twenty-two
microseopic examinations with results similar to those
of Donders.  The longest time between operation and
examination was nine months. His conclusions are
that the reaction and the remaining scar are so slight
that the removal of thick corneal opacities by the knife
are not confraindicated, but that almost always irregular
astigmatizm and marked light diffusion results.

‘1\ aldeyer'® save that Sanftleven, pupil of Cohnheim,
adnits {he po»mlnht} of regeneration of the cormeal
cells.

The few clinfeally reported cases of regeneration,
all except one, followed destruction of the corneal tis-
sues from purulent ophthalmia. Kaempf*' reports a
case of pyorrhea in a soldier in whom, after the swelling
of ihe lids had sufficienlly subsided to permit an exam-
ination of the eyeball, an apparent complete desirue.
tion of the cornea was revealed, the surface being
covered with slongh. Within three wecks there was a
regencration of clear cornea, except in the central part,
where there was an anterior synechia in both eyes.
Four months later an irideclomy performed above and
oniward in either eye gave useful vision.

N. 1. Btaicovici? reports a ease of compleie regen-
eration of the cornea after ite destruction down to Des-
cemet’s membrane following suppurative conjunetivifis.

A case is reporied from Darier’s elini¢’* in a man
87 vears of age who had been blind for ten years with
complete destrnetion of the cornca with a central pro.
lapse of the iria. The prolapsed iris underwent an in-
Qammation [rom infeclion during which the entirve
cornea sloughed off, leaving only Descemet’s membrane,
a final regeneration of clear cornea taking place.

H. Armaigrnac'® observed, in a patient suffering from
a very scvere acnte purnlent coryza, a complete destrue-
tion of the cormea with the exception of Descemet’s
metnbrage.  There was an almost complete staphvloma
of the cornen with a central perforation. When the
patient went home there was a ring of redness surround-
mg the coruea two millimetors wide composed of small

9. Reich, M.: Ueber die Regenemlmu der Klin.
Monatabl, £ Augenlh., 1873, xI[, 197 2

. 1_? In de Wecker and Landolt Traité compléte d'ophthalmologie,
ii, 35,

11. Regeneration des grossten Thells der Hnrn]nute nach Pyor-
thas, Oeslerr. Zischr f pract. Heilk.,, 1808, zlv, 77-80.

12 Staicovici, N. Iv.: Dava cazuri de UEECHErere Complecta a cor.
pec i in urma destruetiunes complecta a acestel memb, membrane,
peln. procese de supuraotiune conjunclivala, Rev. de chir., Bucharest,
1L wii 20,

1 Atmaigrmc, I : Megenerazicne del
docyl, Firenze, 1897, xix, 161-164

Hornhaut,

tessute cheratica, Boll
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capillaries which had the appearance of a new growth.
The patient was given a 1 per cent. solution of picrie
acid to instill info the eye. Armaignac was astounded
when, a month later, the patient returned to him with
a complete regeneration of clear cornea. True, it was
traversed by very fine capillaries and sprinkled with
small vague opaoue spots. The anierinr chamber was
re-established without synechia. Unloriunately, oblique
llumination revealed the pupil almost blocked by a
membranous exudaie.  The patient could distinguish
the movement of fingers at thirty eentimeters.  Atropin
failed to hreak up the adhesions, but one month lJater
vision had reached one-lwentieth. The same anihor®
reporied o case of regeneration of the cornea after a
eowmplele destruction of the membrane following purn-
lent ophthalmia in a woman 60 years of age.

Peter A, Callan® saw the cornea regenerate after its
destruction from ulcus ser pcn\ The patient, a boy 17
vears of age, appealed at the New York Eye and Ear
Infirmary, Oct. 6, 1903, twenty-four hours after having
heen strick in the eve by a rivet. There was a c.rcu!ar
uleer three mm. to four mnou., invelving all the layers,
filled with a creamy white mass, tmbilicated in the
center, Despite cauterization and other treatment, the
ulcer increased in size until om October 11 the entire
cornea was involved and on October 12 the anterior
chamber abolished. The next day the slough disap-
peared, Ieaunﬂ Descemet's membrane exposed.  October
14 there was no more suppuration and the eve was band-
aged. On October 16 cicatrization was observed over
tive intact Descemet’s membrane. Dionin in Increasing
strength was given, when by Mareh the upper half had
cleared so that the pupil was visible. On June 13
vision with 4+ 3.5 D. cyl: ax. 105 degrees was 8/70
The cornea was quite clear in the upper third, but lower
two-thirds more or less hazy, resembling am cye after
recovery from a severe attack of inferstitial kevatitis.

H. L. Wolfner*® reported a caze in which a woman
82 years of age came with gonorrheal ophthalmia of
right eye. The left eve had been removed in childhood.
The socket of the lell eye was also infected with gon-
acocel.  When first seen there was ulceration of the
right cornea, which progressed until the entire cornea
down 1o Descemet’s membrane was destroyed. Neither
Wolfner nor Dr. A, Alt, who saw the case in consulta-
tion, belicved thal there was any hope of preserving
vision. Within six weeks to two months the cornea was
practically regencrated. There resulted a very thin bug
clear cornes, except from a faint cloud just below the
center, with a slight tendency toward keratoconus and
a smull deposit on the anterior capsule; vision, 147120,

In view of the partial success of tie results albready

. obtained along this line, and encouraged by the knowl-

edge accumulated by modern studies on regeneration in
general, az well as by the fact that eur former investi-
gators had no knowledge of aseptic surgery, lale in
July, 1998, 1 began a series of experiments on rab-
bits. TFrom then to March 10 thirty-one rabbit
eves have been used for experimeniation. Five rabbits
died before notalions were finished, and (hese have heen
exeluded from the report. The rabbits were cocainjzed
aud wrapped in a long towel, with only their heads nro-

14. Armalzoac, Moo Un eas de régendeation complitte de la eorn-
née apres o splacele total de cetie memhrane conséeutit § wne con-
junetivice puralente chez uue fermine de 60 ans, Tinll el mém. Soc.

Frane, dapth., 1859, xvii, 287,
15. Regencration of ¢ornen. Rebort of case of 1nlous serpens. Arm.
Aed., Jualy O 1904

16 Regeneration of the Covrbea: report of case at Oplhlthaluic
Section of %t. Louis Medicat bocmt&, June 10, 10038
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jecting, which served {o keep them immovable. A
thread was then passed through the conjunctiva and
subconjunctival tissue so as to help fix the globe, which
was held by the assistant who separated the lids. A
flap of cornea was then dissected away varving from
one-half to a little over two-thirds the lhickness of the
¢ornea, and including one-half, two-thirds, or even the
entire area of tae cornea, the extent of surface bhared
seeming to have little or no influence on the general
healing process or regeneration. The only difference
was that the smaller area was sovmer covered by epi-
thelium. Aside from faking general aseptic precautions
at the time of the operation, no special means were
taken for their after-care, the rabbils heing placed in
the cages without dressing or bandage. Only where oc-
casionally there scemed to be a purulent or mucopuru-
lent discharge after a day or two, a little powdered xero-
form was dusted once daily over the cornes unli] the
infection was controlled, which was usually within a
few days. Also whevever there happened to be an wn-
usual amount of secretion, purulent or otherwize,
which might tend to agglutinate the lids, the lids were
washed with warm waler and the secretion removed.
Following the operation the rabbiis seemed to suffer no
patn or inconvenience, the palpebral opening being held
as wide open over the eye operated on as the sound eye,
with no photophabia.

Where only half the cornea was removed, the pos-
terior was seiccted as being more readily managed on
account of escaping the incidental action of the mem-
brana nictitans, The eection was commenced by mak-
ing a vertical incision {rom above downward through
the median line from the upper corneal margin to the
lower eorneal margin, going as deep as judgment from
experience would permit without puncturing Descemet’s
membrane.  Then from the center of this line a similar
cut was made horizontally backward to the posterior
limbus. The {riangular was then grasped with a fine
conjunctival forceps, and with slight temsion, and the
knife held flat, the corneal tizsue was easily peeled off.
Sometimes where the flap looked thin a further attempt
to resect another layer was made, but this usually ended
disastrously by puncturing Descemet’s membrane.
Wlen this occurred an ectasia cornes, or even staphy-
loma of the cornea, almost invariably took place. Twen-
ty-four hours after the operation there was useally some
slight conjunctival injection. The resected surface had
a stippled appearance as though covered with a thin
layer of serum or lymph, but wiping the surface with a
wet sponge did not seem fo change its aspect. The cut
edges had a slightly raised but rounded-off loox. The
transparency, nowever, was surprisingly little disturbed.

This was also the case after foriy-eight hours, when the -

raised edges had encroached scveral millimeters over
the raw surface. There were at this time, however, no
blood vessels over the cornea except that there was an
increased vasenliarization at the limbus,

On the third day there is generally a small milky
spol about the cenler of the resected area, but this
usually dizappears within a few davs, when the cornea
agam shows a smooth surfuce, being completely covered
by epithclinm.  The resected area now shows a general
infiltration ov haziness which iz greatest at the linc of
invigion, bt at no time to such an oxtent that the pupil
can not he seen througit it. unless infection super-
venes, This haze gradvally ceary until abont four te
gix weeks aller the operation a easnal examination wounld

REGENERATION OF CORNEA—WIENER

Jorm, AL MAL
SeEre 4, 1909

not determine an opacity, which can only be revealed in
certain positions or by oblique illumination.

In those rabbits which have heen kept several months
the cornea 1s generally apparently perfectly clear hy
ablique illumination as well as by transillumination,
with the oxception of an occasionally small, slightiy
hazy area.

Microscopic serial sections have been made showing
the fresh cornea immediately after resection; after
twenty-four hours; after forty-eight hours; four days;
geven days; twoe weeks; one month; two months, and
g0 on up to seven months. The epecimens show a grad-
ual thickening of the cornca the longer the period from
the time of operation. Experiments are alsc under way
on other gnimals than rabbits. Since, however, enough
time has not been had to complete the serics, I have re-
frained from presenting at this time the results of mi-
eroscopic examination, not wishing to draw too hasty or
indefinite conclusions. This is consequently offered as
a preliminary report.

560 Carleton Building,

ARSTRACT OF DISCUSSION

Dw. JouN GREEN, Jr. St. Louis: Through the courtesy of
Dr. Wiener I had an opportunity of examining the animals
operated on by him. The line of incision was vepresented by
a very delicate linear scar and the area correspanding to the
exsected portion was faintly nelmlous. The nebula was visible
only by oblique illumination, The contour of the cornea in the
exsected partion seemed to be about the same as in the un-
operated part. To future experiments il would be well to
observe the reflections of the cornea from Placedo's dise before
operation and for some months afterward, to drtermine, if pos-
silble, how much distortion of the eorneal surface had occurred.
and whether regular o~ irvegular astigmatism had developed.
Two faets have heen hrought out which indicate that a true
regeneration has taken place: TFirst, the absence of any nota-
ble opacity shows that a very small amount, if any. of scar
tissue has formed: second, the evenness of the corneal surfave,
there being no irregularities of the epithelium,

Dr. Witrras Zentvaves, Phitadelphia: Reeenilv in a ease
of nodular keratitis I dissected out a nodule down fo the
membrane of Descemet and { can sayv that affer a foew weeks
the corneal tissue apparently had been regencrated, as the
resulting space was filled in almost to the level of the sur-
rounding corneal level., I did not examine it with the loup,
but with the naked eve it appeared {ransparent.

De. R. L. Rawnorrd, Baltimore: I have been verr muech
interested in these observations of Dr. Wiener, and have been
long impressed with the reparative activity in the rabbit’s
eyxe particularly and in the eyes of the lower animals gener-
ally. Some years age in some experimental work in the repro-
duction of the erystalline lens 1 sueceeded in getiing as many
ag three lenzes from an eve in the course of a vear. Whetiher
this reproductivity finds any analogy In human heings is
doubiful. hut I cannot help thinking that what we eall sce-
ondary eataraet is perhaps an effort on the part of Nalwre to
form a new lens. We know that the lens in the lower animals
is formed by the reprondaction of the cells on the anterior cap-
sule by the growth of these cells into spindle cells and subse-
quently into lens fibers, and we have pretty much the samws
process in hnman beings.  As regards the rabbit, I have heen
astonished at the quickness with which superficial abrasions
of the cornea get well. A fine seratch across the cornea in the
case of the rabhit will disappear absolutely in two or three
hours, where it iz perfectly poszible in the human being still
to reveal it late in the day with the aid of fluorescin. This
is very surprising in view of the fact that the bacterial flora
of the conjunctiva in the rabbit is practically idemtical with
that of the hnman being; in other words, its cornen has much
the same condilions to contend with as has the human, What
this is due to 1 have pever been able to say. It is suggested
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that the [euncoeytes in ihe rvabbit’s cornea are exceedingly
active. I am a little skeplieal as to the repair of so serious
a wound in the human as Dr. Wiener has spolien of.

De. A. R. Baxer, Cleveland: No doubt all of ns have seen
cases of ophthalmia neonatorum in which there is an anterior
pelar cataract and doubtless there must have heen a perfora-
tion of the cornen; and yet we have seem those persens later
in life when little or no opucity of the vornes existed. I have
seen several cascs with 20/20 vision after the lens has been
removed, so that it scems probable there may he a regeneration
of the cornea in young persons. I do not think tost I lave
ever seen this occur in adults, although we have all seen cases
in which the epithelium has been eniively restored. Only re-
cently in the ease of a burn from an explosion of chemicals
the cornem of both eyes were ontirely opaque. The physician
in atiendance gave g verdict of tota! blindness, yet in a few
iipnrs the entire cpilliclium peeled off and in lhe course of a
few weeks the patient recovered pervfect vision. We have all
seen these eases. I must confess, however, that T am pessi-
mistic as to the permanent result of regencration of the deeper
portions of the cornea. Many years ago I made experiments
on puinea-pigs similar to those of the cssayist; results were
favorable at first, but disappointing later. Transplaniation of
the cornea has Lecn one of the dreams of the neulist for hun-
dreds of years. The primary results arve always flattering,
but the ultimate unes are disappointing.

Da. K. F. Mroerr, St Louis:  Through the courtesy of Dr,
Wiener I had an opportunity to see the animals he operated
on, and | wouald like to say that many of these cases showed
very beantiful results. I also happened {o be present when
he operated on the Luman, and | wmnst say that from all ap-
pearances the outlook is cortainly Leautiful, and, as the doctor
reported, about three days afterward the condition seemed to
be about the same as in the animals. S I think the doctor
has opened up a subject again which has been tried many
Limes, but perhaps with careful detailed work he will be zble
to accomplish a great deal more than was accomplished tweniy-
five years ago. The work was very interesting io me and I
think with future trials will give very good results,

D MWiInNER, Bt. Louis: In regard lo ile corneal reflee-
tions in these photographs which I pass around, there is one
rabbit which shows the regular reflection of the window in
the eye, while the other eve shows an jrregular reflection of
the window. In one eye we got a clear cornen after resection
and in the other we got a fairly clear cornen. The reason we
got the clear cornen is that I helieve the cornea was dissected
out as it should be, that is, in layers. The piece should not
be taken out irvegularly in ridges, but evenly, and it can
easily be done. almost peeled off iu separate layers, I think
1his is essential in order to get a clear and regular surface.
So far aws having a regeneration, ome microseopic specimen
surely shows thickening of the cornca iu the late specinens
from that of the earlier ones; alsn, immediately after the
operation, microscopically we ean see a distinet depreszion,
which later smooths out perfectdy. Dr. Randolph believed it
coild mot be dene in cases inowhich there had been serious
inilammation. These experiments were done on account of
my having read of and seen a case of regeuneration of the
covnea after a gonorrleal ophthalmia, and that is eerluinly
a severe process of inflamnmation, TE the cornea can regenerate
after a gonorrheal ophihalmia we ought to be able to take u
clean sear and rescet it. D, Baker thought it would he feasible,
perhaps, only in the young. I have taken old animals as well
as young, and the vegeneration of {he cornes mentioned in this
paper was in an adult. I mentioned in the paper that after
the operation these animals were put in the cages and nothing
done with them at all.  Their eyes were left open. If Lhere
was an unusual amounl of seerelion il was wiped off from day
to day and possibly a little antiseptic powder used. Now I
have started a series of experiments to determine whether
there is any more rapid regeneration or clearving in eyes not
freated as compared with eyes treated with dionin.

Knowledge of Drugs.—"Learn how-tu preseribe remedies ang
you will complain less of Lheir ineMicacy and their dangers*—
Cappicvaceiv of Cremona in the sixteenth century.

CYCLODIALYSIS—KNAPP
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THE OPERATIVE TREATMENT OF GLATUCOMA
BY CYCLODIALYSIS *

ARNOLD KNAPP, M.D,
NEW YORE

The operation of cyelodialysis suzgested by Heine
in 1905, consists in making an artificial communicaiion
between the anterior chomber and the suprachorioidal
space, allowing a new channel for the escape of the
agqueous humor and thus reduving intraocular fension.
The operation is performed under local anesthesia by
making an incision in the sclera 6 to 8 mm. posterior
to the sclerocorneal junction after reflecting a conjune-
tival flap add with a bent spatula, scparating the ciliary
body from the overlylng sclera and hreaking througn
the pectinate ligament. A qguadrant of the iris
periphery iz then detached. I have performed this
operation in eighteen cases specially sclected to test ila
merits. These cases have now been ohserved for a sufli-
cienily long time to permit an opinion on the value of
this operation.

The eazes ean be avranged in the following groups:

A, CURONIC GLAUCOMA

These are cases in which am iridectomy did not suc-
ceed in permanently reducing the tension, or a contra-
indication {o an iridectomy was present.

Case L—R. B. M. Age 53. L. Vision=20/20—. T. (Ten-
sion}-+1. Fn, (Field normaly Nov. 14, 19055 Iridectomy. T.
again increased after six weeks., June 2, 1006: Cyclodialysis.
At operation some difficulty in breakipg through pectinate
lgament,  Aug. 1, 190 To. V.=20:30. Dee. 1, 1906: Some
opacities in posterior cortex of lens. Tn. (Tension normal}
March 22, 1800: T, has remained normal without any miotics;
cataraet nearly mature.

Case 2—E. M, R. Age 60, Aug. 1, 1605: Iridectomy.
Notwithstanding drops, eye showed tendency to he hard. V.
== 20/31. F. contracted masally and below. May 21, 190(:
Cyclodialysis.  During opervation anterior chamber filled with
blood.  Thiz was evacuated by paracenlesia iwo days later.
V.==20/40. On the last visit, May 6, 1908, V.=20,/30; F. uo
change. Tu. Has occasionally nsed miotics,

Cases 2 anp £.—5, G, Age 45. R. absolute glavecoma. J.

20/100. T.4. F. contracted nasally to 10 degrees. JMareh 20,
10G: R, eyclodialysis.  April 1, 1006: No rveaclion. XNo

ehorinidal detachient appreciable.  Tno April 4, 19060 5.

eyelodinlysis.  April 20, 1906: ®. T.4; L. Tn, March 10,
Moy W TAH4. L. 200700 Foone cliange. TV To e
drops.  April 3, 1908: 1. tension kept slightly elevated,

hence cyclodialysis repeated iu left eye. F. nasally coniracted
to 5 degrees. Incision in sclera extermal to old one. On in-
troducing spatuia instrumeni passed inte anterior chamber
withont encountering any resistance. June 17, 1808: L. 1Tn.
20/70. I T.4. Dee 30, 1W03: L, Tn. Feh. 24, 1009: L.
Tu. IR T+,

Case §.—M. W. Age 56, Marked arteriosclerosis. R. widely
dilated puapil. T.+. Od. enp with atraphy. V.=20/100. T,
nazal contraclion to & degrees. May 2, 1907: Crelodialysia.
Uneventful. June 17, 1903; R. 20/200, Tn. No mictice,
Mareh 2, 1804: Tn, V.=20/200. No drops.

Case 6.—P. P, Age G1l. R, iridectomy, 1603, May 1, 1807:
R. V.=20/200. F. 15 degrees nasal. 30 degrees temp. T4
Cyclodinivsis, Uneventful, June 10, 1803: R. 20/200—; T.4 %
F. Slighily more contravied. March 8, 1909: T.—.

Case 7.—A. G Age 420 F. 20/200. 1. 80 degrees temp.
35 degrees sup. 33 degrees inf. 30 degrees nasal. T.4+. Aum.
27, 1808: Cyclodialysis. Buring operation anterior chamber
filled with blood. That evening attack acute glaucoma, re

* Read in the Section ou Ophthalmology of 1he Amearican Med-
ival Asseciation, at the Siztieth Annual Session, held at Alaotie
Cily, June, 1909,
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