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To the preparation and experience needed in general medicine,
must be added for proper treatment of troubles of the eye, knowledge
which comes through physics, mathematics, and physiological optics.
Henry D. Noyes, A Text-Book on Diseases of the Eye, 18go.

A man of genius has now and then become a great physician, like
Hippocrates or Sydenham, by an acute and persevering observation of
disease, and of the effects of remedies, and without much acquaintance
with anatomy, yet the common voice of mankind proclaims that he
wito best knows the mechanism of the body will, with a like study of
the other departments of medicine, be the best able to comprehend the
actions of that body, both in health and discase. Lectures on the Eye,

William Bowman, 1849.

Die Geschichte der Medizin zeigt dieses nur zu deutlich, noch heute
liegen sich Allopathen und Homdopathen, [{ydropathen, Semmel-Ha-
fer- und Wunderdoktoren, Magnetiseurs, schwedische Heilgymnastiker
und Panaceenverkiiuferinden Haaren, jeder prahlt mit der Pracht and
inneren Einrichtung scines, auf holzernen Pfeilern in der Luft schwe
benden Baues. Ein schwacher Lufststrom wirft ihn nieder, und ein
neuer Baumeister fiingt vom Frischen an, das Dach nach seinem Plane
zu construiren, um es wieder bei dem niichsten Anstosse in kleine
Theile zerstieben zu sehen,

Die Ophthelmologie wvom naturwis.

senschaftlichen Standpunkic

aus, Carl Stellwag von Carion, 1853.

Je sgais que la plapart des chirurgiens négligent de s'appliquer
aux maladies des yeux; parceque elles sont si nombreuses qu'on s'en
fait un monstre, et que l'on croit qu’ elles demandent toute l'applica-
tion d'un homme, et une adresse toute singuliere pour exercer les op-
érations qui leurs conviennent. Il n'est rien de tout cela; elles sont
nombreuses a la verité, mais elles sont trés-faciles 4 apprendre a un
chirurgien déja éclairé dans sa profession. Antoine Maitre-Jan,
Traité des Maladies de I'Ocil, 1711,

Nell’ arte di guarire i precetti senza esempi sono, per lo pit,
astrusi ed oscuri, e gli esempi senza precetti non fissano abbastanza 1"
attenzione degli studiosi, Trattato delle Malattie degli Occhi, Antonio
Scarpa, 1816.
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PREFACE

Although there are, in English several small monographs, mostly
translations of foreign prints, on Ophthalmic Therapeutics, there is
none in any language that gives a full account of the non-operative
treatment of eye diseases from the earliest to the latest times. The
present volume proposes to fill this gap in ophthalmic literature, espe-
cially from the standpoint of ocular therapy as it is practised in
America.

In addition to a description, including their chemistry and pharma-
cology, of those agents that are therapeutically applied to the eye, sev
eral chapters are devoted to remedies that are commonly given internal-
ly in eve diseases. In considering external remedies [ have endeavored
to furnish their pharmaceutical relations, dosage, method of administra-
tion, contraindications and the opinions. concerning them of those
ophthalmologists who have given particular attention to their admin-
istration. In the same way are treated the various classes of ocular
remedies—the astringents, cyvcloplegics, miotics, caustics, cauterants,
antiseptics, germicides, analgesics, anesthetics, mydriatics, ciliary
tonics, vasomotor constrictors and dilators, counter-irritants, etc.

Chapters are devoted to remedial forms, methods and appliances,
blisters, liniments, vapors, ointments, collyria, pencils, tablets, discs,
oily mixtures, sub-conjunctival medication, hypodermic injections, mas-
sage, local baths, compresses, bandages, eye-cups, medicine droppers,
sprays, etc., etc.

Following these introductory chapters the individual eye diseases
are taken up and the appropriate treatment of each of them is fully
discussed.

In the text, cross references are frequently made to therapeutic
agents mentioned, so that the reader may not only learn when some
particular remedy is advised, but he may at once be acquainted with its
chemical, pharmaceutical, and therapeutic relations—may learn what
the remedy is, in what dosage, under what circumstances and how often

it should be employed.

Even if the ophthalmologist does not himself treat those general
conditions that give rise to or are associated with ocular affections he
should be acquainted with the methods adopted by the surgeon or
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internist who does. With this end in view, a number of gentlemen
particularly capable of writing upon these subjects have contributed to
this work.

Dr. A. C. Croftan, the well-known author of “Clinical Urinology”
and “Clinical Therapeutics,” has written several chapters on the con-
duct of those internal diseases (excepting those of the nervous sys-
tem) that involve or are intimately connected with ophthalmic affec-
tions,

Dr. D'Orsay Hecht, Assistant Professor of Nervous Diseases in
Northwestern ('niu'hit_\' Medical School, has contributed much-
needed chapters on the treatment of <uch affections of the brain and
spinal cord as involve the cye.

Dr. Frank Allport, widely known as an authority on the subject,
contributes to the section on Therapeutic Prophylaxis a chapter on
the Examination of the Eyes of School Children.

Dr. Nelson Miles Black completes the above section by a contribu-
tion on the Precautionary Examination of the Eves of Railway and
other Corporations Employes.

Dr. Herman Peterson, Anesthetist to St. Luke's Hospital, Chicago.,
has written an important chapter on General Anesthesia in Ophthalmic
Surgery.

Dr. W. Franklin Coleman, who has long made a study of the sub-
ject, has contributed pters on the employment of various forms of
Electricity in Discasc of the Eye.

Dr. Irank Drowley, whose investigations of the subject are
familiar, has fur d an account of the treatment of those diseases
of the nose a ighboring cavities that affect the eye.

Dr. Alfred Murray has supplied an entertaining and mstructive
chapter on the History of Ophthalmic Therapeutics.

Dr. Ernest E. Trons writes on that increasingly important sub-
ject—Serum Therapy in Eye Discases, and its relation to bacteriology,
opsonins, the opsonic index, cte.

In the preparation of this work I have naturally consulted many
authorities on special and general therapeutics, among which I may
mention the National and United States Dispensatories, the British
Pharmacopeia, the “Extra” pharmacopeia and the pharmacal publica-
tions of the American Medical Association (especially those of the
Council of Pharmacy and Chemistry). Among others may be in-
stanced :

Ohlemann’s Treatise on Ophthalmic Therapeutics, as edited by
Oliver, Darier's Thérapeutique Oculaire, Snellen’s chapters on Die
Augendrtzlichen Heilmittel in the last edition of the Graeie-Saemisch
Handbuch der gesamten Augenheilkunde, several articles in the Ency-
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clopédie Frangaise d'Ophtalmologic and Hare's System of Practical
Therapeutics—especially that small portion of it which I myself con-
tributed.

I need hardly say that I have also found many valuable sugges-
tions for treatment in the works of Noyes, Williams, Norris and Oliver
and Roosa.

As my chief purpose has been to reflect, as nearly as possible, the
present concensus of American opinion regarding the non-operative
treatment of eve diseases, I have not hesitated to make use of the
Ophthalmic Treatises and Text Books of my friends, deSchweinitz,
Jackson, Posey, Webster Fox, Hansell, Duane (Fuchs), Mittendorf,
Theobold, May, Colburn, Oliver, Tiffany, Ball, Gibbons and Wright,
to all of whom I extend my grateful acknowledgments and thanks. It
will also be noticed that I have quoted a number of other American,
British and Continental authors.

\s regards the treatment of the average example of the commoner
diseases of the eye I have drawn largely upon the text-book written
by Dr. Thomas A. Woodruff and myself.

I have also placed under contribution the admirable Year Book
of Ophthalmology edited by deSchweinitz, Jackson and Schneidemann,
as well as an annual volume on Eve Diseases which (forming part of
the Practical Medicine Series) happens to be under my own editorial
care.

I am particularly indebted to the abstracts in “Ophthal-
" the “Annals of Ophthalmology,” the “Archives of Ophthal-
mology,” and the Zeitschrift fiir Augenhcilkunde, as well as to the re-
views in the “Ophthalmoscope.”” The editor of the last named jour-
nal, Sydney Stephenson, has written the most interesting and complete

molog

account of recent ophthalmic therapy that has vet appeared in any
periodical. 1 am much in Lis debt for a number of useful and practical
ed in this work.

observations that I have incorpor:
IFor the definition of some remedial forms I am indebted to Thorn-
ton's Dose-Book.
To the long list of other periodicals and monographs in our own
and other languages of which a work like this necessitates consulta-
tion I need not refer. A few of them are quoted in the text and in a

short bibliography.

As to the pharmacology of the subject I am under obligation for
valuable information derived not only from the sources mentioned
but from Merck’s Index and Annual Reports, Wyeth's “Epitome,” and
from literature sent me by most of the wholesale manufacturing
druggists in this country and Europe. Among the firms who have so
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kindly assisted me I may mention Merck & Co., John Wyeth & Bro,,
Parke, Davis & Co., Burroughs, Welcome & Co., the Farbenfabriken
of Elberfeld Co., Knoll & Co., Victor Koechl & Co., H. K. Mulford
& Co., Schering & Glatz, Schiefflin .& Co., F. Stearns & Co., and
Armour & Co. These chemists placed a supply of medicinal agents at
my disposal so that I might study and experiment with them at my
leisure, I trust this System has profited by these opportunities.

I am the grateful debtor of those of my confreres who responded
to my requst for information regarding such remedial agents as they
had found especially helpful in the treatment of diseases of the eye.
I believe that without their assistance | would have omitted some
remedies deserving of notice or, on the other hand, might have attached
an incorrect value to others with which 1 am imperfectly acquainted.
Finally, while it is practically impossible to notice every medicament
employed by our profession 1 have spared no pains to give an account
of all that can be fairly said to claim the attention of the practical
ophthalmologist.

I wish to express my thanks to Dr. A. . C. Herring for his care
in compiling the index.

Casey A. Woon,




TABLE OF CONTENTS.

CHAPTER 1
INTRODUCTION
Many Remedies Employed in Ophthalmology—Unnecessary Therapy—Ophthal-
mic  Panaceas—Cineraria  Maritima—Thompson's  Eyewater—Murine—
Weights and Measurcs—Dosage—Table of Approximate Measures—The
Ophthalmologist and the General Practitioner—Terminology of Ophthal-
mic Words ~The Eye in General Diseases—Therapeutic Aphorisms—The
Importance of Diagnosis

CHAPTER 11
A HISTORY OF OPHTHALMIC THERAPEUTICS. BY ALFRED MURRAY, M. D, CHICAGO,
Beginnings of Ocular 1herapy—Substances Used—Inscriptions on Tablets—New
[deas—Belladonna—Spectacles—Oculist's  Seals  or  Stamps—Sixteenth
Century Therapeutics—Practices and Superstitions—Hygienic Rules—Min-
eral Substances— Setons—Head Washes—Curious Prescriptions—T reatment
of Squint—Purging—Artificial Eyes—Electricity—Cocain
CHAPTER 111
CLASSIFICATION OF OCULAR REMEDIES,
Alkaloids—Local Anesthetics—Analgesics—Infiltration Anesthesia—Antiseptics—

Astringents Blisters — Cauterants — Cerates—Collyria — Compresses —
Counterirritants—-Cycloplegics Disinfectants — Emollients—Emulsions—
Electricity Escharotics—Evaporating Lotions — Glycerites—Hemostatics—

Irrigating Fluids—Juices—Lymphogogues—Medicated Waters,
CHAPTER 1V
CLASSITICATION OF OCULAR REMEDIES, CONCLUDED,

Mydriatics and Cycloplegics—OQOintments Poultices—
Powders for Dusting and Insufflation—Spraying Solutions—Spirits—Stain-
ing  Agents—Sobeenjunctival  Injections—Intraocular  Medication—Vaso-
constrictors— Venesection—Wines—X-Rays,

CHAPTER V
THE TECHNIQUE OF OPHTHALMIC THERAPY

Baths—Bier's Congestion Treatment—Local Blood-letting—Leeches—Wet Cup-
ping—Brushing and Swabbing—Brossage—Cataphoresis—Cautery—Applica-
tion of Cold— Dams—Application of Heat—Hot Water Bags—Irrigators—
Undines —Hypodermic Injections—Intra-ocular Medication—Massage

CHAPTER VI
ADDITIONAL MEANS OF APPLYING OPHTHALMIC REMEDIES

Medicine Droppers— Ampulle—Irrigation of the Conjunctival Sac—Eye-cups—
Protective Glasses—Goggles—Eye-shades—Eye-rods—Cartons— Bandages —
harte—Collapsible  Tubes—Gelatine  Dises—Ophthalmic  Dises—Pencils—
Points—Sprays— Solids—Solubes—Sterules—Tablets—Triturates.

CHAPTER VII.
SOME OF THE INTFRNAL REMEDIES COMMONLY USED IN DISEASES OF THE EVE

Amyl Nitrite—Anesthesia—Ceneral Anesthesia spinal Anesthesia by Scopola-
mine-Morphia — Antithyroidine Aspirin — Atoxyl — Brucine—Dentsch-
mann’s Serum—Colchicum—Dormiol—Gelatin—Todides—Pancreatine—Tryp-
sin—Mineral Springs—Nux Vomica—Solurol—Sodium Salicylate— Pilocar-
pine and its Salts—Pulsatilla—Quinine—Tuberculin—Serum Therapy.

CHAPTER VIIL

ELECTRICITY IN OPHTHALMIC PRACTICE. BY W, FRANKLIN COLEMAN, M. D., CHICAGO.

Galvanism—Electrical  Measurements—Electrolysis—Cataphoresis—Measure of
Currents—Faradic Current—Magnetism—Electromagnet—High Frequency
Current—Sinnsoidal Machine—Static Machine—X-ray Apparatus—Lamps
—Voltage—Amperage—Electric Dosage—Nerve Stimulation—Trophic Ef-

Miotics— Mucil




TABLE OF CONTENTS 1

heory—Interpolar Action—Electrotherapy—Anesthesia by

phoresis—The Retinal Circulation Under Galvanic Stimulation—Home

Treatment with Electrical Apparatus.

CHAPTER 1IX.

TROTHERAPY IN :S OF THE OCULAR APPARATUS, CONCLUDED.

I'reatment of D of the Lids—Epithelioma—N ithoma—

cctrocantery Treatment of Ectropion and Entropion—Tri sis—Herpes

/I]\[(’rr—|r|\‘h(l"]‘|—\"r|"g Catarrh—Tuberculosis of Lids and Cornea—

Phototherapy in  Serpent Ulcer—Electrocantery in Various Forms of

Corneal Ulcer—Parenchymatous ]\'crulili~~—K(-rntncnnus Treated by Electro-

cauterv—~Galvanic Current In  Cataract—Episcleritis—Chorioretinitis—De-

ched  Retina—Optic  Atrophy—Amblyopia  Ex  Anopsia—Asthenopia—
Frontal Headache --Glaucoma—NMagnet Operations—Exophthalmic Goitre—
Ocnlomusenlar Paresis and  Paralysis—Lachrymal = Stenosis—Supraorbital
Neuralgia--Epiphora—Light Therapy.
CHAPTER X.
SEKUM AND BACTERIAL THERAPY—SERUM AND BACTERIAL REACTIONS IN DIAGNOSIS.
BY ERNEST E. IRONS, M. D., CHICAGO,

Theories of Immnunity—Antitoxins, Agglutinins, Bacteriolysins, Precipitins—
Opsonins—Passive Immunity and Serum Therapy—Antidiphtheric Serum—
Antitetanic Sernm—Antistreptococcic Serum—Antimeningitic Serum—Anti-
gonococeie Serum —- Antipneumococcic Serum — Dentschmann’s Serum —
Maragliano’s Serum in Tuberculosis—Bacterial Therapy and Active Im-
munity—The Opsonic Index—Active Immunization by Vaccines—Tuberculin
Immunization—Staphylococens, Streptococens and  Gonococens Vaceines—-
Serum Reactions in Diagnosis—The Wasserman Reaction in Syphilis—Bac-
terial Reactions—Phenomena of Hypersusceptibility—Tuberculin - Reactions
of Koch, v. Pirquet, Calmette, and Moro—The Ophthalmo-Typhoid Reac-
tion of Chantemesse—Other Bacterial Reactions

CHAPTER XI
A SCHEME FOR THE SYSTEMATIC EXAMINATION OF THE EVES OF SCHOOL CHILDREN.
BY FRANK ALLPORT, M. D., CHICAGO

The Need of Preventive Procedures—The Frequency of Eye, Ear, Nose and
Throat Diseases Among School Children—The Necessity for Normal Sight
and Hearing—The Ease with Which Eye and Ear Defects Can Be De-
tected by School Teachers—The Advisability of Annual Examinations at
Stated Periods--The Vermont Law on the Subject—A Visual Chart with
Teachers’ Instructions Appended

CHAPTER XII

EXAMINATION OF CORPORATION EMPLOYES, BY N. M. BLACK, M. D., MILWAUKEE, WIS,

Block Signal System—Control of Trains—Necessity for the Best Vision and
Periect Color Sense—Conditions About Engine Interfering with Vision—
Atmospheric Conditions  Interfering with Vision—Other Factors Interfer-
ing wuh "I {nterpretation—Examinations—-Rules of New York Central
System— e of Visual Standards—Special Features of Rules—Apparatus
Needed l’nr xamination—Methods of Conducting Examination—Rules for
Examination of Color Sense with Holmgren's Worsted—Rules for Using
Holmgren's Color Worsted as Simplified by Doctor Thomson—Rules for
Using William's Lantern—Rules for Field Test—Value of Office Tests—
Comparison of Test Card Vision with Field Test Vision—Value of Field
Tests—Advantages and Disadvantages of Glasses for Protection and to In-
crease Vision in Railway Service—Amber Lenses—Rules for Visual Ex-
amination  United ites Army—Rules for Visual Examination United
States Navy—Rules for Visunal amination Pilots, Masters and Mates
Marine Serv Rules for Visual Examination of Employes of Milwaukee
Electric Railway Company.

CHAPTER XIIL
THE TREATMENT OF CERTAIN SYSTEMIC DISEASES THAT INVOLVE THE OCULAR AP-
PARATUS. BY ALFRED C, CROFTAN, M. D., CHICAGO, ILL,

Toxemias—Autointoxicstions—Stagnation of the Gastrointestinal Contents—
Perversion of the Gastro-intestinal Secretions-—Putrefactive Bacteria in the
Stomach and Intestines—Constipation—Autointoxication in Hepatic Dis-

s




12 TABLE OF CONT

orders—Autointoxication in  Metabolic Disorders—Diabetes  Mellitus—
Treatment of the Above Toxemias
CHAPTER XIV,
TREATMENT OF CERTAIN SYSTEMIC DISEASES THAT INVOLVE THE OCULAR APPARATUS,
CONTINUED,

Toxemias, Continned—Rhevmatism—Gout ( Prophylaxis)—Rachitis—Blood Dis
cases—The Anemias—Progressive Pernicious Anemia—Simple Anemia—
Chlorosis ~Leukemia—The Hemorrhagic Diathesis—Scurvy—Hemophilia—
Purpnra—Schoenlein’s Disease—Circulatory Disorders—Bright's Disease.

CHAPTER XV.

TREATMENT OF CERTAIN DISEASES THAT INVOLVE THE OCULAR APPARATUS, CONCLUDED,
Circulatory Disorders—Arterio-sclerosis—Valvular Diseases of the Heart—In-
fectious  Diseases—Malaria— Diphtheria—Acute Articular Rheumatism
"HAPTER XVI
THE TREATMENT OF THE MORE IMPORTANT DISEASES OF THE NERVOUS SYSTEM THAT
AFFECT THE EYE. BY D'ORSAY HECHT, M. D, CHICAGO,
Cerchrospinal Meningitis—Septic  Meningitis—Tuberculous Meningitis—Syphil-
itic Meningitis—Cerebral Arteriosclerosis and Apoplexy—(Hemorrh: age—

Thromboses—Embolism) —Encephalitis—Infantile ~ Cerebral
Amaurotic Family Idiocy—Hydrocephalus—Toxic E Hl'phllll[).llhl(\ from
Lead and Aleohol—Brain Abscess—Brain Tumor—Facial alysis—Facial
Spasm—Trifacial ~ Neuraligia—Ophthalmoplegia—Bulbar  Palsies—Myas-
thenia Gravis (Asthenic Bulbar Palsy).
CHAPTER XVII.
TREATMENT OF THE MORE IMPORTANT DISEASES OF THE NERVOUS SYSTEM THAT AF-
FECT THE EYE, CONTINUED,

Syphilis of the Nervous System—The Parasyphilitic Diseases—Tabes Dorsalis
and General Paresis—Multiple Sclerosis—Friedreich’s Ataxia—Syringomy-
elia—Multiple Neuritis

CHAPTER XVIII
TREATMENT OF THE MORE IMPORTANT DISEASES OF THE
FECT THE EYE, CONCLUDED.
Exophthalmic Goiter—/ Acromegaly—Facial Tic—Chorea—Epilepsy—Migraine—

Hysteria-—— Neurasthenia,
CHAPTER XIX.
THE NON-SURGICAL TREATMENT OF THOSE DISEASES OF THE NOSE
CAVITIES THAT AFFECT THE OCULAR APPARATUS. BY FRA
M. D., CHICAGO

Treatment of Infective Processes in the Nose—Formule—Suction Treatment—
Author’s  Suction Apparatus—Irrigation of N Accessory Sinuses—
Formula: and Treatment of Accessory Sinuses Following Irrigation—Vaccine
Therapy, Method of its Administration—Preparation of the Auto-Vaccines—
Hyperesthetic Rhinitis and Alcohol Injection of Nasal Nerves—Pollantin.

CHAPTER XX.
ESTHETICS IN OPHTHALMIC OPERATIONS., BY HERMAN D, PETERSON, M. D.,
CHICAGO,

Principal Factors in General Anesthe: he Tmmediate Safety of the Patient—
Sequele of Anesthesia—Preparation of the Patient—Requirements of Oph-
thalmic Surgery—Nitrous Oxide Gas—Ether—Chloroform—A. C. E—Ethyl
Chloride—Kelene—Narcotile—Anestile—Somnoform—Administration of the
Anesthetic—Dangers Near and Remote—Sequele and Their Treatment—
Summary.

M THAT AF-

NERVOU'S SYS

AND NEIGHBORING
K BRAWLEY,

<

ERAL AN

CHAPTER XXI

REMEDIAL AGENTS EMPLOYED IN THE LOCAL TREATMENT OF EYE DISEASES.
Abrin—Abrus  Precatorius—Acacia—Acetozone—Acetic  Acid—Acid Boracie—
Acid Boric—Acid Carbolic—Acid Chromic—Acid Citric—Acid Ruhlnr;u‘ctic
Acid Lactic—Acid Monochloracetic—Acid Nitric—Acid Pi i i
Actol—Adrenal—Adrenaline—Air—Adrin- \|rnl — ‘\lrofnrm
Albargin—Acid Tamnic—Acid Trichloracetic—Albumen—Alcohol—Almond

(Sweet) Oil—Alphozone—Alsol—Apyonin—Alum,
CHAPT XX
NTS EMPLOYED IN THE LOCAL TREATMENT OF EYE DISEASES, CONTINUED,
Aluminated Copper—Aluminum  Acetate—Aluminum Acetotar-

REMEDIAL AG
Alum, Dried




TABLE OF CONTENTS 13

trate—Aluminum Carbonate—Alumnol—Alypin—Amidon—Ammonium Ace-
tate—-Ammonium Chloride—Ammonium Ichthyolate—Ammonium Bitartrate
—Amyl Nitrite-~Amylum—Anesin—Antinosin--Antipyonin — Antipyrine —
Antiseptic-Credé-—Apoatropine—Apyonin—Aqua Amygdale Amare—Aqua
Laurocerasi—Aqua  Ophthalmica Nigra—Aqua Rose—Aqua  Sublimatis—
Arecoline—Arecoline-eserine—Arganon—Arganon, New—Argenol—Argent-
amine—Argentol—Argentose—Argentum Colloidale—Argyrol,
CHAPTER XXIII
REMEDIAL AGENTS EMPLOYED IN THE LOCAL TREATMENT OF EYE I
Aristol—Arlt's Salve—Artificial Blood Serum—Aseptol—Atrabilin—Atropine—
Atropine Methylbromide—Atropine Santoninate—Atroscine—Auri et Sodii
Chloridum—Eeech Oil—Belladonna—Belladonine—Belmontin — Benzoated
Lard—Berberine  Sulphate—Birch  Oil—Betanaphthol—Blenol—Blue  Oint-
ment—Boracic  Acid—Borax—Boricin — Boro-borax—Borol—Bismuth Sub-
gallate — Boroglycerin — Brenzcain — Brown Ointment—Cacao—Cade Oil—
Imium  Salicylate Iminm  Sulphate—Calcium Hypochlorite—Calcium
Permanganate — Cali—Calomel — Calomelol—Camphor—Cantharides—Cap-
renalin — Carbolic Acid — Carron Oil — Castor Oil — Catalpa—Cerevisine—
Chamomile—Cherry Laurel—Chloral Hydrocyanate—Chinosol—Chloral Hy-
drate—Chloretone.

ES, CONTINUED,

CHAPTER XXIV.
REMEDIAL AGENTS EMPLOVED IN THE LOCAL TREATMENT OF EYE DISEASES, CONTIN UED.
Chlorine Water Cineraria Maritima—Citrine Ointment—Cocaethyline—Cocaine
— Cocarenaline — Codrenin Cod Liver Oil Cold Cream Collar
gol—Collyrinm  Astringens  Luteum—Conine—Conium—Copper  Acetate
Copper Citrate—Copper  Sulphate—Copper  Sulphocarbolate—Copper  Am-
monio-Sulphate —Cosmoline—Credé’s - Ointment—Creolin—Crocus Cum-
arin— Cuprocitrol =Copper Citrate—Cuprol—Cuprum—Ammoniatim Cyd
onia—Daturin—Delphinium  Consolida—Dermatol—Diachylon  Ointment—
Dionin—-Dahell's Solution—Duboisine—Ecgonine—Egg Yolk Oil—Enzymol
Ervthrophleine Hydrochloride—Ephredrine Ephredrine-pseudo Epine
phrine Hydrate—-Ergot—Escorcin— Eseridine—Eserine
CHAPTER XXV.
AGENTS EMPLOYED IN THE LOCAL TREATMENT OF EY
tate—Eucapren—Eumydrin—Euphorin l‘uphr.uil Eu-
phthalmin—Europhen—Eusemin—Fennel —Fibrolysin—Fluores un - Form-
aldehyde—Formalin—Formidin—Fowler's Solution — Gallanol— licin —
Gelatine--Glyeerine—Glycerite of Tannin or Tannic Acid—G I cerite of
Alum—Glyeerite of Starch—Glycerite of Borax—Glycerite or Glyceride of
Joric  Acid--Glyeerite  of  Hydrastis—Glycothymoline—Glycozone---Gold
Carbolate—Gold Chloride—Gray  Ointment—Gujasanol—Guthrie's  Salve—
Hamamelis—{Tazeline—Hebra's Salve—Helleborein—Hemostatin — Hetol—
Hodge's Mixture—Holocaine—Homatropine — Homoarecoline — Homoco-
caine—Horst's Eyewater—Hydrastis
CHAPTER XXVIL.
REMEDIAL AGENTS EMPLOYED IN THE LOCAL TREATMENT OF EVE DISEA
Hydrogen Peroxide-~Hydroquinone—Hydrozone — Hyoscine—Hyoscyamine —
ll_vnw,\:mnu Niger—Ichthargan—Ichthyol—lodine—Iodine Trichloride —
lodine-vasogen—lodized Glycerol—lodoform—Ilodol— lodoformogen-—Iodo-
pin—Tsophysostigmine Sulphate—TItrol aborandi — Jequiritol—Jequirity
—Kummerfcld's  Lotion—Labarraque’ olution—Lactic  Acid—Lanolin—
Lapis Divinns—Lard—Largin—Lead Acetate—L er—Lemon Juice—
Lenicet—Lime, Chlorinated—Lime Permanganate—Lime Water—Liquor
Poll<~:e Arsenitis—Loretin—Lotio Nigra—Lysol-—Magnesia, Calcined—Mag-
nesium Sulphate—Mercurial Ointment—Mercurial Preparations.
CHAPTER XXVIL
REMEDIAL AGENTS EMPLOVED IN THE LOCAL TREATMENT OF EVE DISEASES, CONTINUED.
Mercurol—Mercurous  Chloride—Mercury  Ammoniated—Mercuric  Benzoate—
Mercury Richloride or Perchloride—Mercury Cyanide—Mercury Ointment—
Merenry Oleate—Mercury Oxycyvanide-— —~Mercury, Red Todide of —Mercury,
Red Oxide of—Mercury, White Precipitate of—Mercury, Yellow Oxide of—
Methylatropine Bromide—Methylene Blue—Methyl Blue—Milk—Monochlor-

DISEA

REMEDIAL , CONTINT

Eucaine ne 1

, CONTINUED.




——

14 TABLE OF CONTENTS

ophenol—Morphia—Muriatic Acid—Muscarine—Mydrin—Mydrol — Myrrh
N --Nirvanin -— Novargan — Oleo-bals: Mixture — Olive Oil —
Upmm— Orthoform—Osmosine—Pagenstecher’s Ointment—Paraffin — Par-
aiodophenol— Paranephrin,
CHAPTER XXVIIL
REMEDIAL AGENTS EMPLOYED IN THE LOCAL TREATMPNT OF EYE DISEASES, CONTIN UED,
Perhydrol — Peronin — Petrogen — Fetrolatum — Phenol — Phenol, lIodized—
Phenosalyl—Physostigma— Physostigmine — Pilocarpine—Plantago—Plasma
—Pollantin—Potassium  Fluoresceinate—Potassium  Chlorate—Potassium
Chloride—Potassium lodide—Potassium:  Permanganate— Protargol—Pyok-
tanin—DPyoktanin, Yellow—Quinine—Quinosol—Radium—Resorcin— Roent-
gen Rays —Romershausen's Eyewater—Rotoin—Rubidium Todide—Saffron—
Salicylic  Acid—Salol—Sambucus—Sanoform—Sassafras—Sattler’s Solution
—Schleich’s Salt—Sclarea—Scopolamine—Scott's Mixture—Silver Acetate.
CHAPTER XXIX.
REMEDIAL AGENTS EMPLOYED IN THE LOCAL TREATMENT OF EYE DISEASES, CONTINUED,
Silver and its Salts—Silver Ci!r:nc—%’il\cr Fluoride—Silver Lactate—Silver,
Metallic--Silver Nitrate—Silver Sulphophenate—Silver Vitelline—Sodium
Benzoate —Sodium Ih|17u~ulp|11||ulc~\mlmm Bnr.llc—budnun Bicarbona nc—-
Sodium Chloride—Sodium Cinnamate—Sodium Jodide—S
—Sodium  Saccharin—Sodium  Salicylate—Sodium
Sulphate —=Solution of Chlorinated Sud.l;Sopho]—Sn/mmluIL
itus Etheris Nitrosi—Stovaine—Starch—Streptococcus Serum—
Sublamine—Sugar,

ublimate—

CHAPTER XXX.

REMEDIAL AGENTS EMPLOYED IN THE LOCAL TREATMENT OF EYE DISEASES, CON-
CLUDED,
Sulphur—Suprarenaline—Suprarenin—Suprarenin  Borate—Tannin—Tar— Thi-

genol—Thioform—"Thiosinamine— Chyroid Extract—Tinctura Opii Deodorata
—Tinctura Opii Crocata—Tincture of lodine—Toluidine, Blue—Tragacanth—
'[‘rnp:m»r;nim —Trikresol—Tuberculin—Turpentine—Unguentum Aquz Rosz
Unguentum  Glycerini—Unguentum  Hydrargyri  Dilutum—Unguentum
l’.nmﬂnn Unguentum  Rosatum—Unguentum  Simplex—Uranine—Vaseline
—-Vasogen—Veratrine—Water—Wax—White  Precipitate of Mercury—
White's  Ointment—Xeroform—Yellow Oxide—Yellow  Precipitate of
Mercury—Yohimbine—Zinc  Acetate—Zine  Borate—Zinc _ Chloride—Zinc
lodide— Zine Oxide—Zinc Permanganate—Zine Salicylate—Zince Salts—Zinc
Sozoiodolate—Zine Sulphate—Zinol
CHAP XXXL
OCULAR HYGIENE. THE CAKE OF THE EYES AND THE PRESERVATION OF EVESIGHT.
Public Duties of the Ophthalmologi Care of Infants’ Eyes—Proper School
Age—Care of Scheol Children's Eyes—School House Sanitation—Regular
Medical Examination of the Eyes of School Children—P rn|nr School Books
from the Viewpoint of Ocular Hygiene—Care of the Adult Life—
Injurious Reading Habits—Private House and Office Bmhhng Ilumination
—The Value of Various Means of Indoor Illumination—Prism Batteries—
Hygienic Value of Yellow.
CHAPTER XXXIIL
ERPORS OF REFRACTION AND THEIR TREATMENT,
The Prescribing of Glasses and the
Measurement of Ametropia—Eyestri The Emmetropic Eye—The Accom-
modation— Preshyopia—Abnormal Refraction or Ametropia—Hypermetropia
estrain Symptoms from Hyperopia—Use of Cycloplegics—Comparative
Value of Atropine, Homatropine and Hyoscine—Myopia—Astigmatism or
Astigmia— Prescribing of Lenses—Skiascopy or Retinoscppy—Directions to
Patients After the Prescription of Lenses.
CHAPTER XXXIIL
NON-OPERATIVE TREATMENT OF ANOMALIES OF THE ORBITAL MUSCLES.
Anatomy and Physiology—Heterophoria and Its Meaning—Hyperphoria—Hypo-
phoria—Anophoria—Katophoria—Cyclophoria—Treatment of Heterophoria
—Squint or Strabismus—Hetcrotropia—Convergent and Other Forms of

Asthenopia and !ts Therapeutic Conduc

Mo

Acut

Forei
S

Treatr
8]]

H

Su

tis
K(‘
Ke

Ke
the

NON-(

Catarac
Ope

TREAT)
Anomali
of |




TABLE OF CON

15

Squint--Treatment of Squint—Paresis and Paralysis of the Ocular Muscles
—Tabes and Diphtheria—Nystagmus and its lrc.\unun—\lnhnn Orbitalis.
CHAPTER XXXIV.
NON-OPERATIVE TREATMENT OF DISEASES OF THE EYE-LIDS,
Introductory Remarks Regarding the Special Chapters on Treatment of Oph-
thalmic Discases—Psycotherapy or Mental Suggc\tmn——lmpnnlmc of a
Definite Diagnosis as a Preliminary to All Successful ’ The Eye-
lids—Fdema of Lids—Dermatitis Toxica—E /mosis—Stye—Smallpox of
Lid—Scborrhea of the Lid Skin—Tuberculosis—Eczema—Furuncle—Chala-
zion—Blastomycetic Dermatitis—Small Tumors of the Lid—Xanthelasma—
Burns and Scalds—Wounds—Tarsitis—Entropion—Blepharitis Marginalis—
Chronic Blepharitis—Blepharospasm—Herpes Zoster Ophthalmicus.
CHAPTER XXXV.
TREATMENT OF DISEASES OF THE CONJUNCTIVA,
Hyperemia of the Conjunctiva—Acute Catarrhal Conjunctivitis—Chronic Catar-
rhal Conjunctivitis—Vernal Conjunctivitis or Spring Catarrh—Phlyctenular
Conjunctivitis—Trachoma or True Granular Lids—Operations for the Re-

lief of Trachoma—Ophthalmia Nodosa—Conjunctival Lithiasis—Non-Gono-
coceal Conjunctivitis,

CHAPTER XXXVI
TREATMENT OF DISEASES OF THE CONJUNCTIVA, CC
Axenfeld Conjunctivitis—

NTINUED,

‘ollicular  Conjunctivitis—Purulent Ophthal-
—Non-Gonococeal Purulent Conjunctivitis—Gonorrheal Ophthalmia in
the Adult—Ophthalmia Neonatorum—Prophylaxis and Treatment—Blennor-
rhea Neonatorum from the Bacillus Coli Communis and Other Non-Gono-
coccal Bacteriz

Mora
n

CHAPTER XXXVII
IREATMENT OF DISEASES OF THE CONJUNCTIVA, CONCLUDED.

Acute Contagious  Conjunctivitis—"Pink-Eye"—Membranous Conjunctivitis—
Diphtheritic Conjunctivitis—Pterygium—Pinguecula—Injuries to the Con-
junctiva—Subeonjunctival - Hemorrhage \rL\ru-ix of the Conjunctiva—
Tuberculosis of the Conjunctiva—Xerosis of the C nuj\m\u\.l -Parinand's
Conjunctivitis-——Pemphigus of the Conjunctiva—Syphilis of the Conjunctiva

siscleritis and Scleritis—Episcleritis Partialis Fugax— Sclerokeratitis—

Injuries to the Sclera—Diseases of the Caruncle,

CHAPTER XXXVIIL
TREATMENT OF DISEASES OF THE CORNEA

Foreign Bodies in the Cornea--Corncal Ulcer—Simple Ulcer—Deep Ulcer—

Spreading Ulcer—Serpent Ulcer—Rodent Ulcer—Mooren's Uleer.
CHAPTER XXXIX.
TREATMENT OF DISEASES OF THE CORNEA, CONCLUDED,

Treatment of Dendritic Ulcer—Corneal Abscess—Fistula of the Cornea—
Opacitics of the Cornea—Keratitis in General—Interstitial  Keratitis—
Herpes Zoster Ophthalmicus Cornee—Catarrhal Herpes of the Cornea—

Superficial Punctate Keratitis—Punctate  Keratitis—Phlyctenular  Kerati-
tis—Mycotic Keratitis—Aspergillus Keratitis—Xerotic Keratitis—Vascular
Keratitis — Pannus—Kerat Disciformis—Filaments Keratitis—Marginal
Keratitis-—Grill-like Keratitis—Neuroparalytic Ke —Keratitis Bullosa

Keratitis Profunda- -Injuries te the
the Cornea—Cornea! Tuberculosis.
CHAPTER XL.

NON-OPERATIVE TREATMENT OF DISEASES OF THE CRYSTALLINE LENS SYSTEM.
Cataract—Hard or Senile Cataract—Soft Cataract—Traumatic Cataract—Non-
Operative Treatment of Cataract—Bottle-finishers’ Cataract.
CHAPTER XLI.
TREATMENT OF DISEASES OF THE UVEAL

Cornea—Conical Cornea—Tattooing

. TRACT AND OF THE VITREOUS HMUMOR.
Anomalies of the Pupil—Hyperemia of the Iris—Iritis in General—Treatment
of Iritis—Various Forms of Iritis, Luetic, Gouty, Rheumatic, Gonorrheal,

wd—

X

sty

e




- ‘4

16 TABLE OF CONTENTS

Tubercular, Autotoxic, Traumatic, Secondary—Iritis with Cyclitis—Various
Forms of Uveitis—Treatment of Diseases of Vitreous—Diseases of the
Choroid and Their Treatment.

CHAPTER XLIL
NON-OPERATIVE TREATM T OF DISE OF THE LACHRYMAL APPARATUS.

Catarrhal Dacryocystitis—Lachrymal Abscess—Stricture of the Nasal Duct—
Prelachrymal .i\bscess—Infantile Dacryocystitis—Dacryoadenitis—Rare Dis-
eases of the Lachrymal Apparatus,

CHAPTER XLIIL
TREATMENT OF DISEASES OF THE OPTIC NERVE AND RETINA.

Yapilla—Choked Disk or Papillitis—Retrobulbar Neu-

is—Optic Neuritis—Atrophy of the Optic Nerve—Hyperemia of the
Retina—Retinitis General—Albuminuric Retinitis—Retinitis Lueti
Retinitis Pigmentosa—DMetastatic Retinitis—Serous Retinitis—Retinal Hem-
orrh: Retinal Anesthesia—Retinal Hyperesthesia—§ ation or Detach-
ment of the Retina—Embolism of the Central Artery of the Retina—Retin-
itis from Iixcessive Light—Injuries of the Retina.

CHAPTER XLIV.
NON-OPERATIVE TREATMENT OF THE VARIOUS FORMS OF GLAUCOMA

Definition of Glancoma--Acute or Acute Inflammatory Glaucoma and its Treat

ment—Sclerotomy, Iridectomy and Other Operative Procedures—The Use of
Mioties—Chronic Glancoma or Glancoma Simplex—Hemorrhagic Glaucoma
Secondary Glaucoma—Buphthalmos or Infantile Glaucoma
CHAPTER XLV,
NON-OPERATIVE TREATMENT OF DISEASES OF THE ORBIT AND ORBITAL WALLS. ARTI-
FICIAL EYES,

Abscess of the Orbit or Phlegmon—Cysts of the Orbit—Tenonitis—Artificial
Ilyes and Similar Devices—Varieties of Protheses and How to Adjust
I'hem—The Shell E: The Newer Snellen or Reformed Eyve—Rules for
the Selection and Care of Ocular Protheses—When to Change Them—
Difficulties and Dangers in Wearing Artificial Eyes.

CHAPTER XLVL
TREATMENT OF OCULAR HEADACHE

Importance and Frequency of Headache Due to Eye Diseases and Strain—Their
Diagnosis of Much Interest—Exciting and Remote Causes—Partly Depend
ent Upon the General Condition as Well as Diseases of Other Organs—
Correction of Refractive Errors and Muscular Anomalies—Local and Gen-
eral Therapy—DMigraine Infrequently Due to Eyestrain.

CHAPTER XLVII
NON-OPERATIVE CONDUCT OF OCULAR INJURIES AND SYMPATHETIC DISEASES

Injuries of the Eve in General—Microbic Infection to be Feared After Every
Abrasion or Wound of the Ocular Coverings—Penetrating Wounds and
Their Treatment—Foreign Bodies Within the Globe—Destructive Ulcer of
the Cornea and Tts Sequels—Sympathetic Trritation—Burns of the Cornea
and Conjunctiva—Sympathetic or Migratory Ophthalmia—When Shall an
Enucleation or its Substitute be Done?—Medical Treatment of Sympathetic

Congestion of the Optic

Diseases

CHAPTER XLVIIL
PREPARATION OF THE PATIENT AND SURGEON FOR OPHTHALMIC OPERATIONS

The Preparation for Ophthalmic Operations Much the Same as that for Gen-

eral Surgery—Preparations for Major Operations—Attempted Sterilization
of the Conjnnetival Sac and Lids—What Shall the Surgeon Wear ?—Disin-
fection of the Hands of the Operator—Sterilizing the Instruments—Posi-
tion of the Patient During Operations—Anesthetics—The Care and Non-
Operative  After-Treatment of Normal Cataract Extraction and Other
Major Operations on the Globe

BIELTOGRAPHY.

APPENDIX,
INDEX.

M

Abt

ocula
has t;
in th
and ¢
believ
one ti
T
from t
been e
more «
from n
because
logical,
willed i
the whe
in his t|
the weal
conservz




o

CHAPTER L.

INTRODUCTION,

Many Remedies Employed in Ophthalmology—Unnecessary Therapy—
Ophthalmic Panaceas—Cineraria Maritima—Thompson’s Eyewater
—Murine—Weights and Measures—Dosage—Tables of Approximate
Measures—The Ophthalmologist and the General Practitioner—
Terminology of Ophthalmic Words—The Eye in General Diseases—
Therapeutic Aphorisms—The Importance of Diagnosis.

Abbreviations.
loco, cit., in the place cited.
N. D., National Dispensatory.
N. IV., National Formulary.

q. v., quod wide, which see.

p. €., personal communication.

P. B. or P. Br., British Pharmacopeic.

P. G. or P. Gr., German Pharmacopeia.

U. S.or U. S. P, United States Pharmacopeia.

I the main the rules that govern medication in disease of the
ocular structures do not differ materially from those that experience
has taught us to be most useful in general therapeutics. Inasmuch es
in the eye one finds representatives of almost all the tissues, simple
and complex, found in other parts of the body it is not difficult to
believe that a world of remedies, pharmacopeial and domestic, have at
one time or other been drafted into the service of ophthalmology.

The eye, like other human organs, has suffered in its therapy
from the caprice of fashion and the desire for change. Remedies have
been employed by ophthalmologists because they were being used on
more or less similar organs elsewhere, because they were different
from medicaments previously used and had all the charm of novelty,
because they fitted in for the time with a prevailing therapy, physio-
logical, anatomical or pathological, because some strong personality
willed it so—and for no reason at all. Still, it is fair to say that, on
the whole, the ophthalmic surgeon has exhibited considerable wisdom
in his therapeutics. He has found out most of the strong as well as
the weak points of both new and old remedies and, with commendable
conservatism, has held to that which he found to be good, and has
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rejected, or is in the process of rejecting, most of the useless or doubt-
ful remedies.

In the following pages I have endeavored, when I had an opinion,
a criticism or a suggestion that I considered worth the expression to
give it for what it might be worth. In the same way I have endeavored
to permit other men to speak for themselves.
“Overtreatment” or Unnecessary Therapy in Eye Affections,

There can be no doubt that both the ophthalmic surgeon and his
yerness on the part of one or
I am sure it is

patient suffer at times from undue ez
both for active treatment, especially in acute cases.
the experience of older men particularly that this is a tendency which
Not only is the surgeon often anxious to “do

ought to be curbed.
something™ but he is stimulated by a demand on the part of the patient

or the patient’s friends to exhibit some material agent that they both
believe will help or cure the disease.

Moreover, the long continued use of drugs after their usefulness
has waned or disappeared should be sedulously avoided. T have seen
many a case that required only cessation of the attendant’s activity to
bring about a cure.

Bearing upon this question, or rather one aspect of it, are the
Michel (p. ¢.) who, as the result of

sentiments exproused by Chas,
over 40 vears' experience, does not use in any of the acute forms
of conjunctivitis—specific included—any of the so-called “mild"”
rermicidal collyria, and has only to congratulate him-

astringents or
self and his patients on the remarkably good results obtained by in-
variably abstaining from irritating the supersensitive and already in
flamed conjunctiva. To those wha have not followed his practice for
years the above will no doubt be startling, notwithstanding the asser-
tion that his practice has justified it; hence a few words as to the
reasons which led him to absolutely abandon the ordinary remedies
may prove interesting. IHe holds that all astringents are primarily
irritants to the conjunctiva and not curative in conjunctivitis, and do
only a minimum harm, after toleration has been established. The
various silver preparations used in the treatment of the inflamed con-
junctiva enjoy the best reputation solely because, according to his views,
they are the least irritating by reason of nature’s safeguard, the
salty tears, which instantaneously ncutralize them and at the same

The stronger the colly-

time wash them from between the eyelids.
rium of any kind, the greater the flow of tears, and consequently the
sooner is the eye freed of the offending solution. All germicidal collyria
in use are more or less irritating, while they cannot possibly kill the
germs in the very short time that the tears will permit them to remain
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between the eyelids; indeed, he knows of no solution used in the eye
(the strongest of them included) that will destroy the germs in ques-
tion, short of immersion in them for hours at a time in the laboratory.
Naturally, he cannot too emphatically condemn as useless, and at
times pernicious, the modern practice of using strong collyria on the
new-born babe. Whatever good that has seemingly resulted (accord-
ing to statistics) is easily accounted for by the extra care and clean-
liness exercised in such practice, in other words, by asepticism. He
believes that in cases of conjunctivitis, from the simple irritable eye to
gonorrheal ophthalmia, the tendency of these inflammations is to be
self-limiting, provided all sources of irritation be removed.
Ophthalmic surgery has its advertised panaccas, as well as its
numerous lay remedies, in common with other departments of medi-
cine and surgery.

Some of these are reliable agents and, “prescribed
with brains,” are among our most valued possessions, while others are
inert or hurtful. Although it is not my purpose to furnish a complete
list of self-prescribed compounds used in every country and lauded in
every newspaper, still the educated ophthalmic surgeon should have a
fair knowledge of the composition, physiologic and clinical effects of
the eyewaters, etc., that are likely to come under his notice. Thomp-
son’s Eye Water, Witch-Hazel, Petit's Eye Salve, Murine, Osmosine,
Salt Water, Actina, “Eye-Fix,” boric acid solutions and, perhaps, yel-
low ointment, are the commonest popular mixtures the ophthalmolo-
gist is likely to hear about in America.

In addition to these Europe
furnishes “Chamilen Thee”

(infusion of chamomile flowers), Romer-
shausen’s Eyewash (a weak tincture of fennel seed diluted with five
times its volume of water), warm milk (human and other), and “Amer-
ican” eline.

“Actina”

is a nostrum whose activity depends upon the exposure
of the eye in a cup to the fumes of oil of mustard. The counter-
irritation set up by it I have known to relieve asthenopic symptoms,
but as “one end is used for the ear and the other for the eye” it does
not need much penetration to find its place in ocular therapeutics.

Cineraria maritima (q. v.) generally comes in the form of a tinc-
ture and is practically inert except that it contains enough alcohol
to act as a local irritant. Its use as eyedrops, combined with massage,
is said to form the basis of many so-called “absorption cures” of catar-
act. I gave the supposed remedy a thorough trial over ten vears ago
and found it of no avail.

Pulsatilla (q. v.), to be taken internally, belongs ‘o the same
category.

The flowers of “Clarry sage"—Salvia sclarea—are made into an
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infusion and used as a domestic remedy in various forms of “sore eyes,”
just as chamomile (q. v.) “tea” is employed abroad. The plant con-
tains a small amount of tannin and volatile oil to which, presumably,
its virtues are due.

A word as to the terminology employed in this System. In my
humble judgment the spelling of words used by the English people
throughout the globe very properly varies in different continents and
even in small subdivisions of these continents, It is useless, therefore,
to lay down an arbitrary spelling or pronunciation, especially in a
work intended to circulate among English-speaking people generally.
In consequence of this I have decided not to attempt uniformity of
spelling either on the part of my collaborators or myself. It strikes
me as unimportant whether cocaine is spelt with or without an “e,”
or whether we write it “physiologic” or “physiological,” whether the
second syllable of anesthesia is spelled with a diphthong, whether cen-
ter terminates in re or er, or tumor in or or our. FEach contributor has
been allowed to do as he pleases in this regard.

Much the same course has been pursued in the matter of weights
and measures. While it is assumed that every educated physician is
as familiar with the apothecary’s weights and measures as he is with
those of the metrical system, I have generally given both, and there
will certainly be found, not only in the following tables, but on almost
every page of the sections devoted to drugs, plenty of examples of each
system. To those unaccustomed to both systems I append the follow-
ing simple and useful table of Approximate Equivalents:

Solid. Fluid.
1 cubic centimetre.

15 grains==1 gramme, 17 minims=
60 grains==4 grammes. 60 minims or 1 drachm==3.5 cu-
I ounce==(437.5 grains) 30 bic centimetres.
grammes, 8 drachms or 1 ounce=30 cu-
1 pound==453.5 grammes. bic centimetres.

20 ounces or 1 imperial pint=568
cubic centimetres.
Approximate Measures.

The National Dispensatory (p. 1720) says that “in Great Britain
prescriptions are compounded by weighing the solids and measuring
the liquids, and the same course is very generally followed in the
United States; but on the continent of Europe weights alone are em-
ployed in the making of preparations as well as in the compounding of
prescriptions.  Medicines are, however, taken by familiar domestic
measures, which are subject to considerable variations, but are usu-
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ally estimated as having the following capacity:” I have added a few
comparative weights and measures:

In the United States. In France.
A teaspoonful I Buldeachm, ... covivioives g grams of water.
A desertspoonful 2 fluidrachms............... 10 grams of water.
A tablespoonful %2 fluid ounce.............. 15 grams of water.
A wineglass 2 fAuid OUNCES, .vsuevessnsis 60 grams of water.
A glassful 5 fluid ounces.............. 150 grams of water.
A teacupful 4 fluid ounces 20 grams of water.

A tumblerful 8 fivid ‘ounces. v vees i 240 grams of water,

The approximate measures by the handful (Fr. poignée) and
pinch (Fr. pincée) are almost completely discarded, or employed only
for the least active drugs.

Size of Drops.

“The measuring of small quantities of liquids by drops gives very
uncertain and variable results, which are influenced by the viscidity
of the liquid, the size, shape, and fulness of the vessel, the curvature
of the lip, the temperature, the rapidity of dropping, and probably by
other circumstances. As a rule, it may be said that aqueous liquids
yield larger drops than those containing little or no water; but very
different results are obtained with the same liquid dropped from differ-
ent bottles, or even from the same bottle under different conditions;
the differences amount frequently to 50, and occasionally to 200 per
cent. For these reasons medicated liquids should not be ordered in
drops, but preferably by weight or me:

ure: and whenever it is de-
sirable for the patient to take a medicine by.drops, the dose may be
approximated by estimating each minim to contain of—

Ether and ethereal solutions, 214 to 3 drops.

Tinctures, alcoholic solutions, and volatile oils, 114 to 2 or 214 drops.
Medicated wines, 1 to 14 drops.
Water and aqueous solutions, 34 to 1 drop.

“In order to avoid to some extent the discrepancies resulting from
the dropping of liquids under various conditions, dropping-measures
(compte-gouttes) have been constructed in France, yielding at 15 de-
grees C. drops of distilled water, 20 of which weigh 1 gm., at least
within a limit of 2 per cent. The I'rench Codex gives a table con-
taining the weight of 1 drop, and the number of drops for 1 gm. of

various liquids, dropped under the conditions stated, which may be
summarized as follows:
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“Number of drops for 1 gm. of the following liquids:

A e Bt Hydrocyanic acid, diluted sulphuric acid, aqueous solu-
tions of the salts of metals and the alkaloids.

21-26. .. .....Mineral acids, ammonia-water, glycerin, Fowler's solu-
tion, vinegars.

05 densiinan Solution of chloral (1/3).

832 v ..Wine (Grenache) and medicated wines,

43:cciisa0ien Creosote.

A8% s vanaeraen s Fixed oils.

50-57 .Glacial acetic acid, carbolic acid (alcoholic solution),
alcohol (sp. gr. .864 and over), chloroform, vola-
tile oils, tinctures, spirit of nitrous ether.

O1..... ...Alcohol (sp. gr. .834), tincture of iodine

s coneames L SPITit Of ether,
........... Ether,

Dosage.
Gaubius’ table of proportion of dose according to age has been

variously determined. Young's rule is, for children under 12, add
12 to the age and divide the age by the amount thus obtained ; thus the

dose for 8 years is 8 divided by 8 plus 12==2-5 of the adult dose.

The table of Gaubius is as follows:

For an adult, suppose the dose tobe................ 1.00 or 60 grains
nder 1 vear will require dosetobe.............. -120r §grains
Und ) Il re dose to | 1-12 5 grai
Under 2 years will require dose tobe.............. 1-8 or 8grains
Under 3 years will require dose tobe.............. 1-6 or 10 grains
Under 4 years will require dose tobe.............. 1-4 or 15 grains
Under 7 years will require dose tobe.............. 1-3 or 20 grains
] Under 14 years will require dose tobe.............. 1-2 or 30 grains
{ Under 20 years will require dose tobe..............2-3 or 40 grains
! 21 10'60; tho St A08e) OV 14 st as shis o s d ek mans bialy 1 or 6o grains

Age, on the other hand, affects but slightly the susceptibility of the
tissues of the eye to the usual agents employed in ocular therapeutics.

The Ophthalmologist and the General Practitioner.
There are few general diseases that do not, sooner or later, affect

sub

! part of the visval apparatus, or that do not cause ocular symptoms. dire
On the other hand, many abnormal states of the eye (ocular strain Dy,
for instance) induce pathological states in other parts of the body. -“:""
Inasmuch as the eye contains examples of almost all of the tissues ".1 1

[ found in the body alterations in these may present themselves as cian

; part of a general process. In other words, the morbid histology of ”;"“i

| who

the eye is not altogether a study apart, but is chiefly an application

of the principles proper to general pathology. It is the purpose of 3z
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this work to emphasize these truths and to insist that the neglect of
the ophthalmologist to study other branches of medicine is as much
to be deplored as the failure by the general practitioner to recognize
the ocular evidences of disease. While ophthalmologists have their
failings, it may be asked, on the other hand, how many medical men
intelligently employ the ophthalmoscope in the various forms of the so-
called DBright's discase or in suspected brain tumor? How many make

use of the perimeter, how many even determine the visual powers of the
patient with test types? How many learn the lessons taught by simple
inspection of the eye? It cannot be too much or too often insisted upon
that these means of arriving at a diagnosis are not the spe

cial property
of the ophthalmol

ist; they belong to the student of medicine in exaci-
ly the same sense and for the same reasons that does the stethoscope,
the sphygmograph, or the hemometer,

%
£

\ number of autotoxic, scrofuious, syphilitic, tubercular, rheu-
matic and gonorrheal affections of the eye are, with their treatment,
considered in these pages. We have also noticed the ocular signs of
several other constitutional diseases that we believe ought to be par-
ticularly studied by every practitioner of medicine.

Prophylaxis.

With reference to the space given to prophylactic therapy in this

volume, it has seemed to me that the prevention of disease is a sub-

ject so closely

allied to its treatment and is so distinetly in harmony
with the spirit of modern medicine that to pass it over was to ignore
a fundamental principle of our craft. For similar reasons no student
of ocular therapy who wishes to be a “well rounded” ophthalmologist
can afford to pass over the other chapters of this System written by
colleagues so well equipped for the purpose. Surely we have no

ambition to be merely “oculists,” but physicians and surgeons to whom
the eye and its diseases are of particular interest,
Therapeutic Idioms.

In the embarrassment of riches that this and other works on the
subject offer us in combating disease, I am acquainted with no better
directions than the following excerpts by Sollmann* from the treatise of
Dujardin-Beaumetz. They are as a propos to-day as they were thirty
years ago and ought to be well pondered by every thoughtful student
of medicine. “Beware,” says he, “especially of skepticism. A physi-
cian who lacks faith in medicine has no more reason for existence
than a priest who does not believe the religion he teaches, or a soldier
who is destitute of love for his country and his flag. It is repugnant

*Journal American Medical Association, August 1, 19008,
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to reason and to conscience that he can be a good physician who judges
of no utility all the remedial agents that have the sanction of tradition
and custom. . . .

“Believe, then, in your art, but that this belief may be judicious,
reasonable, let it not suffer you to be too casily carried away by what
you may deem results of your medication; in therapeutics, illusions
are indeed very frequent. This arises from numerous causes, espe-
cially from the propensity of the human mind to attribute all that
eventuates favorably in the course of the disease to the medicine given,
when very often it is only the natural evolution of the disease which
the physician has observed.

“This explains to you why it has happened that certain remedies,
exhibited with success in some epidemic and contagious diseases, in
other seasons have failed to give as good results. This is an example
of those therapeutic illusions which have cumbered the materia medica
with so many drugs that have obtained a certain brief reputation in
their day, soon to fall into forgetfulness and negiect, until another
experimenter repeating the trials of a bygone time, restores them to
passing notoriety.

T'his celebrity, then, this decadence of remedial agents, are un-
fortunately facts of too great frequence in therapeutics. So after
having pruned away all the useless and superfluous substances of the

materia medica, if you retain only those which medical practice has
consecrated by long usage, you will find that the really useful medica-
ments are much less numerous than one would suppose, and vour daily
practice will include but a few drugs. . . .

“Do not employ too many remedies at the same time; do not in
your busy endeavors to serve your patient, inflict on him medicines
and medications widely differing in their action. Study with care
the disease which is before yvou; go back to the origin of the morbid
affection; formulate the leading iudications resulting therefrom; de-
cide concerning the diatheses which have influenced the course of the
malady, institute a plan of treatment and endeavor to carry it out with
a very moderate exhibition of drugs. . .

“This is not all; it is desirable that the physician should use the
utmost care in prescribing his medicines. The hospital practice does
not, unfortunately, favor this special study; we find ourselves in a
particular situation which obliges us to formulate too rapidly and
incompletely, so that after having followed for several years our
hospital services, the most of you are entirely ignorant of the art of
prescribing.

“This ignorance has more serious consequences than you think
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of, and if we see, in our day, the pharmacentical specialties having a
constantly increasing importance, it is in some measure duc to the
fact that physicians do not acquire that expertness in the preparation
of their medicines which they ought to possess, and prefer lazily to
rely on the combinations of the manufacturing chemist, trade-mark
preparations, or even the nostrums of the charlatan.

‘But, if by pursuing this course, the practitioner often promotes
the fortune of the pharmacist, he despoils himself in the end, for the
patron, beguiled by the advertisements which accompany his nostrum,
is almost certain to apply in the future, not to the physician, but to the
vendor of the trumpeted drug.

“Learn, then, skilfully to prescribe, and not only to write in an

orderly and judicious manner the substances which compose your
prescription, but also to render the combination as pleasant to the
taste as possible. Repudiate, therefore, in a general way, all the spe-
cialties which inundate the therapeutics of to-day. Exercise the
greatest care in the directions which you give to the patient or his
nurses; do not fear to enter into the minutest details; indicate how
the external applications should be made, and the times for giving the
internal remedies; regulate carefully the little incidents of the day,
and be particular about the diet. For you must ever remember that
of your

pharmaceutical measures go but a little ways in the care
patient and that you can often accomplish more by hygiene than you
can accomplish by medicine.”

Diagnosis Before Therapy.

Finally, one cannot insist too frequently or too urgently upon the
necessity of determining the exact nature of the disease before con-
sidering or applying the remedy. This injunction may sound com-
monplace enough and yet how often, in the hurry of practice is it
forgotten! How frequently are we tempted to treat as such a “chronic
conjunctivitis” or a “chronic catarrh of the lids” instead of first re-
membering that, among other possibilities, the eyes before us may
really be suffering from a disease of a neighboring cavity, a long-
standing Morax-Axenfeld infection (to be cured by a zine sulphate or
zinc chloride collyrium), or that a year-long hyperemia of the palpe-
bral conjunctiva is loudly calling for a mild boric acid evewater, cold

fomentations and the correction of a compound hyperopic astigmatism ?
yperog g

We are frequently obliged to speak of a *“chronic choroiditis,” an
“optic papillitis,” or a

subacute iritis,” but in considering the therapy
of these alterations of tissue one should keep one’s mental gaze firmly

fixed on the etiological factors in the case. After all, the diagnosis is
the thing!




CHAPTER II.

A HISTORY OF OPHTHALMIC THERAPEUTICS.
BY ALFRED MURRAY, M. D., CHICAGO.

Beginnings of Ocular Therapy—Substances Used—Inscriptions on Tab-
lets—New Ideas—Belladonna—Spectacles—Oculist’s Seals or Stamps
—Sixteenth Century Therapeutics—Practices and Superstitions—
Hygienic Rules—Mineral Substances—Setons—Head Washes—Curi-
ous Prescriptions—Treatment of Squint—Purging—Artificial Eyes—
Electricity—Cocain.

[he history of ophthalmic therapeutics, at least insofar as it is
known to the present generation, dates back to 1500 years B. C,, or a
thousand years before the time of Hippocrates. For our information
regarding this early period we are chiefly indebted to the papyrus
Ebers, or, rather, to a translation of this sealed book of the Egyptians

published in 1875,

It is interesting to note that many of the drugs familiar to us in
the present day were in vogue many centuries ago—especially mineral
substances such as soda, red oxide of lead, verdigris, antimony and
saltpetre.  Other ingredients of the remedies of this period were
myrrh, frankincense, fennel, alcohol, powdered wood, worm borings
from trees, onions and many others of like character.

Most interesting of all, however, are the excipients in which these

drugs and substances were prepared. For instance, honey seems to

have been a particularly favorite vehicle in any number of the rem-
edies. “Milk of a woman who has borne a male child” was also
much used, and in a few instances curdled milk seems to have been
highly valued. The blcod of various animals, such as the ox, ass,
swine, greyhound and deer, also of the bat, lizard, etc., was supposed
to possess much virtue in certain conditions. And last, but not least
interesting, was the widespread use of the dung of various birds and
animals, as well as the urine of the human animal. For instance, one
prescription calls for “the urine of an innocent boy, cooked in a brass
vessel with heney.”

The use of such remedies seems to have prevailed not only during
the time of Hippocrates and the age preceding him, but for hundreds
of years thereafter their popularity apparently endured and even in-
creased, for in the books of the sixteenth century they form the in-
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gredients of innumerable prescriptions. Indeed some of them are
applied in some of the countries of Europe cven at the present day.

A few of the more interesting prescriptions used during this
period will not be amiss. For instance, in the treatment of trachoma
such a combination as the following was recommended: Verdigris,
myrrh, onions, gazelle dung, oil. This mixture was to be painted on
the lids with the feather of a vulture! Corneal scars were treated with
the brain of a turtle mixed with honey and painted upon the lids.
For corneal opacities in general a combination of baby excrement,
honey and fresh milk was considered excellent. For strabismus, resin
of acacia mixed with powdered onions and the brain of a turtle was
considered quite effective. For “poor and dim vision” a combination
such as the following was injected into the ear of the patient in order
that he “might be well on the spot”: Water from a pig's eye, anti-
mony, red oxide of lead, honey.

A custom in vogue as early as 330 years B, C. was the prepara-
tion of little, usually quadrant, tablets, bearing inscriptions which
usually included the name of the oculist, the chief ingredient of the
remedy and the name of the disease in which it was especially indi-
cated. This custom prevailed for hundreds of years, while pictures
of such tablets appear in ophthalmic treatises of a few centuries ago.
They were, of course, wholly or partially dissolved in water, when it
was desired to used them.

Some of the remedies, such as antimony, soda, powdered wood,
etc., were to be used only during certain periods or seasons of the
year, as, for instance, from “January 17th [n'l"chrunr,\' 14th" or some
similar time, although antimony in the form of a salve might be used
all the year round. This salve of antimony was prepared by rubbing
the metal with goose fat in the early morning, and it was to be ap-
plied to the eye at night.

Another general remedy for the eye was a human brain divided
into equal halves, one half to be mixed with honey and the eye rubbed
with it in the evening, and the other half to be dried, rubbed up fine
and applied to the eye in the morning.

During the time of Hippocrates and Galen (A. D. 130), these
Fathers in Medicine established many new ideas in the treatment of
eye affections. The names of many additional drugs and substances
now appear, although the methods of treatment were not unlike those
which prevailed during the pre-Hippocratic period. “Augenschminke”
or rouge (particularly popular at this time) enjoyed a reputation for
4,000 years not only for making the eyes more beautiful, but of as-
sisting in the preservation of sight as well. The antimony from which
it was made was a very expensive substance. Other drugs, which
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began to make their appearance in the prescriptions of these days
were copper, saffron, zinc, iron oxide and lapis lazuli.

The age of Galen saw the introduction of various antiphlogistic
methods, such as hot and cold fomentations, and the infusions of
various plants; also of gums of such fruits as the cherry and plum.
The gall of various animals—the lion, hyena, crocodile and lizard also
came into more general use.

For their analgesic effect such drugs as opium, belladonna, and
hyoscyamus were also used; and for their irritant effect such sub-
stances as aloe, crocus, mustard and pepper. The employment of
milk, urine, feces and sputum, both of the lower animals and of man,
for the purpose of stimulating vision, still prevailed.

Regarding beliadonna, Fukala, of Vienna, in a History of Bella-
donna and Muvdriatics, states that this drug was first mentioned be-
tween the time of Hippocrates, 500 B. C., and Galen, 130 A. D,, al-
though Hippocrates himself made no mention of it as an eye remedy.
On account of the unfavorable opinion of Galen regarding this drug
it was abandoned as an eye remedy for centuries. Galen was alarmed
by the blurred vision and paralysis of accommodation occasioned by
it, and thought healing could be accomplished equally well through
the use of hot fomentations, blood-letting and catharsis.

The Arabian oculists reintroduced belladonna into ocular thera-
peutics despite the prevailing opinion established by Galen, but for
nearly a thousand years it was not generally prescribed—that is, until
almost the close of the eighteenth century. The name belladonna
(“beautiful woman”) was not given it until the middle of the six-

teenth century. The first really accurate description of its effect on
the eye was furnished by Miinch toward the end of the eighteenth
century.
With reference to blood-letting, it is interesting to know that
leeches were used during this period.

From the time of Galen to the beginning of the sixteenth century
{ eye affections

no noteworthy advances were made in the treatment o
except the introduction of spectacles at the close of the thirteenth

century, although there is in existence a lens which can be almost

certainly traced to the seventh century B. C. It is also a fact of

history that Nero was myopic and used an emerald through which he
watched the sports in the arena. The first -spectacles proper made
their appearance in Florence about 1280 A. D.

The Greeks copied their methods mostly from the Egyptians, and
the Arabians, in turn, copied theirs from the Greeks, but recognizing

the value of surgical interference in the treatment of eye affections,
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the use of the various remedies with the Arabian surgeons played only
a minor part. On the other hand, while those scientifically inclined
resorted to operative treatment, many adhered to the old methods,
this being particularly true of women doctors of that day and it is
said their ignorant and antiquated practices resulted in irreparable
damage to many eyes. In some parts of Arabia these female practi-
tioners are said to be still locally celebrated.

The stamps or seals of the oculists just referred to were also
used by the Arabs. Various eye waters, or collyria were known to
them as white collyria, green collyria, mild-red or sharp-red collyria,
according to their action or color. They were prepared in the form of
balls or sticks to be dissolved for use pro re nata.

White of cgg seems to have enjoyed great popularity in the treat-
ment of many affections. It was sometimes freshly beaten and com-
bined with oil of roses for the purpose of moistening the bandage
following cataract operations. Quicksilver was used to kill lid lice
“by virtue of its smell.” Hemorrhage was controlled by instilling into
the eye a combination of salt and caraway which was chewed and then
strained through cloth. The Greeks also often chewed their eye
IK‘“I\"IiC\

Probably the most interesting period in the history of eve thera-
peutics is the sixteenth century, and since the therapeutic methods
which prevailed almost universally during this period are fully rep
resented by those which were at that time used in Germany, an
enumeration of the chief drugs, substances, appliances and methods of
treatment described in the work of Georg Bartisch, published in
Dresden in 1583, will serve as a generalization. Superstition, witch-
craft and similar factors such as the influence of the various humors
of the body played a very important part in the therapy of disease
not only in the sixteenth century and the centuries preceding it, but
during the two centuries that followed. Indeed, the influence of the
humoral pathology and other medical superstitions has not, even in
our day, entirely faded,

The following are a few of the more popular remedies: It was
supposed that rubbing the eye with amber, gold, pearls, coral, etc.,
was of benefit, while it was still believed that to obtain full benefit
therefrom foods, baths, cupping and various methods of treatment
must be used in their proper season.

The influence of colors upon the eye was considered of great
importance; for instance, blue was supposed to be especially refresh-
ing to the eyve, and red very irritating. Violets and similar flowers
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were therefore chosen for collyria and unguents. Other plants were
selected because of their names, such as, for example, “eyebright.”

In every treatment of diseases of the eye the religious aspect was
considered ; great stress was laid upon the influence of the Almighty,
and in acknowledging the cure of any affection equal credit was given
to Him and to the oculist. Medicines were not supposed to have
much effect without the help of God.

Various drugs were to be taken only when the moon was waxing
or waning, and certain treatments given only in accordance with signs
of the zodiac. The eye should not be touched with instruments during
the waxing of the moon. Regarding eye-drops, no woman should
either make them or put them into the eye. Particularly during her
periods was she likely to ruin anyone'’s eyes by looking at them or
putting anything in them. A male oculist should always introduce the
drops.

Looking at various precious stones such as blue sapphire, pearls,
turquoise, etc., was thought to improve the vision and relieve the
patient of the necessity of wearing glasses. These stones were often
worn in rings for this purpose, and the patient instructed to look at
them frequently. Pater Nosters made to represent watches, books,
hearts, cushions, etc., set with precious stones, and containing powders,
roots, herbs, and what not, were worn about the neck against the bare
skin.

The idea of the humoral origin of diseases, that is the mixing to-
gether, lack of, or abnormal increase in quantity of the various
humors, choleric, melancholic and otherwise, was very popular, par-
ticularly when the disease could not be accounted for in any other
way. (Not unlike the “idiopathic” idea of diseases to-day.) There-
fore, more attention was paid to the general condition of the body
than was the case in former centuries. It was thought that a regular,
properly ordered life, with strict diet, and even such minor considera-
tions as care of the mouth, would cure many eye affections, and such
general rules and treatment were doubtless often of more benefit and
worked more cures than the atrocious substances which were used for
local application. Perhaps some of us might take this hint in our
modern therapy!

Some of these rules of living were excellent. There were various
bodily restrictions and rules of hygiene. Particularly to be avoided
were over-exertion, exposure to draughts, staying out all nigh*,

emotions and excesses. Sharp odors and vapors should be avoided.
Particular stress was laid upon bad breath, specifically that from
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onions, garlic, radishes, unripe cheese, and cabbage. The odor of this
latter substance was supposed to be especially injurious to the eyes.

Blood-letting, purging and water drinking formed a part of
nearly every treatment, no matter what the condition, whether ingrow-
ing cilia, cataract or “cross” eyes.

In view of the supposed humoral crigin of various diseases of
the eye such substances as juniper berries, pepper and ginger were
chewed in order to increase the flow of saliva. Sneezing was also en-
couraged for the purpose of increasing the flow of fluid from the
nose. This consequent depletion of the head, as it was called, was
especially recommended where the humors were present in too great
quantity. On the other hand, sneezing was to be avoided as much as

possible where the humors were too scanty. Care of the hair was

also emphasized. Combing it from the forehead backward was of
i particular value. Various powders were strewn upon the head, and
fats and waters rubbed in. The ears were cleansed and oils applied
to them.

Regarding nitincral substances in use during the sixteenth century,
these do not differ materially from those which had been previously
employed for centuries. They were, however, still used in the crude
form, as chemistry had not yet reached that stage of development
which made it possible to isolate the active principles of drugs. Roots,
1 herbs, and leaves formed the chief ingredients of most prescriptions,

) Sugar seems to have enjoyed considerable popularity both in solu-
tion and as a powder. Ifoney, white of egg, and cheese served as
excipients and bases, fat being seldom used for the latter purpose.

B Spices were also much used for their stimulating properties, while

} balsams and resins, frankincense and myrrh, served therapeutic pur-

poses. Opium was used for its sedative cffect; and turpentine, can-
tharides, etc., as irritants, Decoctions of lentils were supposed to act
favorably upon the lens, and lentil porridge and baked apples were
used as fomentations.

Of the more curious remedies might be mentioned saliva, breast
milk, powdered grasshoppers, while old beer and wine were employed
as vehicles, as well as butter and lard. Blood taken from under the
wings of swallows and doves and various birds was supposed to act
favorably in certain diseases of the eye because of the excellent vision
which these birds possessed. The blood of a young dog, still sucking,
together with the heart and liver of a badger, was recommendsd
as well.
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Jurnt alum, calcinated pearls and coral, and powdered precious
stones, had their uses. The “Siefs” of the ancients were frequently
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prescribed. These were prescriptions containing not only the various
ingredients already mentioned, but many mineral substances besides.

One section in the treatise of Bartisch lays particular stress upon
the too prolonged use of irritating drops in inflamed eyes, and sug-
gests the substitution of milder remedies.

Of local measures setons were applied in all sorts of conditions,
and usually to the neck. They had very elaborate instruments for
their introduction. The custom of piercing the ears in various eye
conditions probably had its origin in this way. Counter-irritation with
plasters, the active ingredient of which was cantharides, was applied
to the neck and to the back of the ears for any number of conditions,
even for the cure of strabismus,

Head washes were very popular and it was essential that they be
allowed to dry of their own accord. The ingredients were pre-
scribed as “so many handfuls of this and that ingredient.” To intro-
duce drops the patient was obliged to lie quite dat on a bench (that
the drops might not run out) when the eyewater was introduced by
means of a sponge. The patient was then directed to remain in the re-
cumbent position for a quarter of an hour.

Innumerable prescriptions and treatments were employed during
the 16th century which appeal to us as being so odd and, in some
so ridiculous, that the mention of a few of the most in-
Some of the prescriptions are

instances,
teresting cannot be refrained from.
not unlike the contents of the witches' caldron described in Macbeth.
For the removal of a foreign body “take wine or water into the mouth
and spurt it into the eye until the foreign body comes out;” or “put
blue sapphire stone into the conjunctival sac for awhile.” Various

other stones were also used in this way, and the custom of introduc-
still retains its popularity in some of

ing the so-called “Krebsau
the provinces of Germany.

A remarkable cure for squint is as follows: A cap of linen or
satin designed to envelop the whole head, with the exception of the
ears, nose and mouth, was applied and fastened behind with little
sivings. In cases of convergent squint holes were cut in the cap far
out to the temporal side so that the patient would he obliged to turn
his eyes outward in order to see straight ahead. [For the purpose of
increasing the effect of this contrivance small funnels of lead were
applied over these openings, giving a very curious appearance to the
wearer. For the cure of divergent squint the holes were cut nearer
the nose, or else’ a little wooden, box-like affair, with a vertical, slit-
like opening in the center, was applied to the median line of the mask
<o that the patient would be obliged to turn his eyes in, in order to see.
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These devices were worn until, “with the help of God,” the squint
was cured.

For discoloration of the conjunctiva an eye water was made
of the following ingredients: Orange skins, lemon skins, white beans,
white root, melon seeds, feenum gracum (a plant), olibanum, and
camphor, They were all made into a powder, and half a pint of
the milk of a woman nursing a little girl, with an equal quantity of
white chicory water was poured over it. This was to be dropped

into the eyes “when they become beautiful and clear.”

For those who could not see after the sun was up the follow-
ing prescription was given: Three plucked swallows, green yvoung
corn, fennel weed, white hen-excrement, blue chicory root, yellow
amber, musk. The green ingredients were to be pounded up, and
the dry ones pulverize

all mixed together and Mayflower water
poured over them. This concoction was allowed to stand three days
and then distilled, but under no circumstances, strange to say, was it
to be taken internally.

Purging four times a vear cleansed the head of injurious humors
and thus improved the vision. It also relieved one of the necessity

f wearing glasses if one wished to lay them aside. Pills for purg
g ¢ ] purg

ng
must be taken during the waning of the moon, and not when it was
waxing, otherwise they did not have the proper effect.

In addition to the ordinary remedies already mentioned, cataract
was treated by other means peculiar to itself. For instance verbena
worn about the neck against the ba

re skin was considered very effec-
tive. The men wore blue verbena in conditions of white and gray
cataract, and women wore the yellow variety for green and yellow
cataract. Different kinds of cataract required different kinds of waters
for moistening the compresses. The latter consisted of little
pledgets of cloth or tufts of flax.

A remedy for red and brown warts about the eve was a combina-
tion of honey, sheep dung, goat dung, and vinegar. Proud flesh was
cured with crumbs of warm bread, salted. For pain, pigeon picked
perfectly clean, rain worms, camphor, and various herbs, with night
shade water for a vehicle was applied on cloths, or, cremate an unborn
stork, make the feetal unfortunate into a plaster with white of egg.
put the mixture on cloths, and apply to the eye.

One really valuable addition to ocular therapeutics during the
sixteenth century, at least from the standpoint of a cosmetic effect,
was the introduction of artificial eyes by Ambroise Paré ( 1510-15G0 ).
The original eyes were of gold and silver covered with enamel. The
“virgula”

of Paré had attached to it a spring which went half way
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around the head in order to hold the eye in place.
first made in Venice in the beginning of the seventeenth century

Glass eyes were

when the glass industry was at its zenith; they were almost identical
with those in vogue at the present time,

Following the period just described, the methods of treatment
and most of the drugs then employed continued to enjoy popularity
for a century or two, so that it was not until the nineteenth century
that the treatment of eye affections began to be more rational. With
the advances in the science of chemistry (at the beginning of the
eighteenth century) there began to be isolated the active principles of

arious drugs which had formerly been employed only in their crude
state. These soon superseded the use of roots, herbs, etc.
The introduction of electricity in the second half of the eighteenth
century gave rise to the idea that practically all eye affections could
be cured by this means, and it consequently enjoyed great popularity
In the early part of the nineteenth century the active

for many years,
principle of belladonna was isolated and called atropia. About this

time, also, strychnia was used subcutaneously in the treatment of eye

affections.

Outside of these discoveries no great progress was made in the
matter of ocular therapeutics until the time of von Graefe who, with
others, did inestimable service to the whole world by inculcating the
scientific employment of remedies. The revival of the use of silver
nitrate, for example, which had been discarded for at least a century,

was due to him.
The latter part of the nineteenth century marked the appearance

of many new drugs and the improvement of old ones. Protargol first

appeared in Germany in 1802, and various mercurial salts were pre-
pared in the form of special salves. Of the innumerable drugs which
have taken a place in the therapeutics of eye affections may be men-
tioned adrenalin, dionin, euphthalmin, holocain, and an endless list of
remedies some of which have proven of value; others have proved to
be passing fads.

It is interesting to note that the first subconjunctival injection

was performed in 1866 by Rothmund, a solution of corrosive subli-
serin in 1863,

mate being used. Calabar bean extract was first called e
and its influence in reducing the tension of the eyeball recognized hy
Laqueur in 1876. About this time pilocarpin also came into use for a
like purpose.

Coming to our day and generation it might be said, in closing this
short account of ocular therapy, that one of the most importaut ad-

vances in ocular therapeutics for centuries was the discovery of the
Although the local anes-

anesthetic effect of cocain upon the eye.
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thetic effect of this drug upon the mucous membrane of the mouth and
nose was known many years before, it remained for Carl Koller, of
Vienna (now of New York City), in 1884, to recommend its use in
operations upon the eye. This was without doubt one of the greatest
boons to humanity since the discovery of the anesthetic effect of
chloroform, and rendered possible most of the operative interference
about the eye without the use of general narcosis.

Boric acid, one of the most popular drugs for use about the eye,
both by the profession and by the laity as well, was discovered in the
beginning of the eighteenth century, although the crude substance
borax occasionally appears in prescriptions of the sixteenth century.
It first came into the enjoyment of its greatest popularity at the time
when Lister revolutionized surgery by his application of antisepsis

and asepsis to wounds, and it still remains one of our most valuable
remedies.
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CHAPTER lIL.

CLASSIFICATION OF OCULAR REMEDIES.

Alkaloids—Local Anesthetics—Analgesics—Infiltration Anesthesia—Anti-
septics—Astringents — Blisters — Cauterants — Cerates—Collyria—
Compresses — Counterirritants — Cycloplegics — Disinfectants —
Emollients—Emulsions — Electricity — Escharotics — Evaporating
Lotions — Glycerites — Hemostatics — Irrigating Fluids — Juices —

Lymphogogues—Medicated Waters.
Owing to the enormous increase during the past few years in the
number of ocular remedies and the variety of uses to which many of

them are put it is impossible to classify them under the old, familiar
as well as the pages

headings. Yet, as the literature of ophthalmolog

therapeutic manuals continue to speak of
, as if they indicated members of well-defined

of “astringents,” “‘anti
septics,” “cauterants,” etc
classes of remedies and inasmuch as it is often convenient to refer to
them as such, I propose to say a few words about Cycloplegics, Mydri-

atics, Miotics, Astringents, Antiseptics, Counterirritants, Analgesics,
Local Anesthetics, ctc., in alphabetical order. All these remedies are
n addition treated seriatim, in their proper place, under individual

headings
The form in which these remedies are employed is also of some

considerable importance and references to these are to be found in this

chapter.
Alkaloids Employed in Ophthalmic Practice.
should consider the value of oil (q. v.)

['he

In this connection onc
(olive, castor, almond) as e menstruum for poisonous alkaloids.
advantages are numerous especially when a long-continued course of

treatment is probable. The oil does not as readily as water run into the
nose by way of the nasal duct, and so produce disagreeable symptoms,

while its absorption takes place slowly and its effects are continuous

and are not dissipated before the next instillation, as may be the case
with aqueous solutions,
For similar reasons ointments are also indicated where a mild, nn-

interrupted and continous effect is the purpose of the medication.
have used these oleaginous solutions and mixtures for several years in
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lien of watery solutions and have reason to recommend them to those
of my confreres who have not tried them.
Analgesics or Anodynes, Ophthalmic.

Agents that applied to the part affected or taken internally relieve
pain.

The most important for the ophthalmologist are alypin, atropine
and most of the cycloplegics, chloretone, cocaine, codeine, conium,
dionin, eucaine, gelsemium, hypnol, lupulus, opium preparations, ortho-

form, phenacetine, phenazone and stovaine, Arlt's salve, cherry laurel

water, brenzcain, chloral hydrocyanate, chloral hydrate, euphorin, vere
trine, as well as most of the other local anesthetics.
Anesthetics, Local,

An incomplete list of these includes acoin, alypin, anesin, brenz-
cain, cocaethyline, cocaine, ecgonine and its other salts, erythrophleine,
eucaine with its salts Alpha-eucaine and Beta-cucaine, the latter being
more effective, Beta-eucaine lactate, helleboreine, holocaine, homo
caine, nirvanin, nevocaine, stovaine, tropacocaine, yohimbin, orthoform
subcutin, ancsthesin, and strophanthin.

Reichmuth (Zeitschr. fiir Augenheilkunde, September, 1906) has
investigated most of the local anesthetics and concludes that cocaine is
the least harmful of them all. Dropped on to the cornea they produce
similar appearances—all more intense than cocaine Tropacocaine
resembles cocaine most in this respect; cocaine alone constricts the
blood vessels, all the others dilate them. For subconjunctival injections
and washing out the anterior chamber, cocaine does least damage lo
the epithelium and tissues, while acoin and holocain in the rabbit pro-
duces severe inflammatory and necrotic processes, from which the eye
is sometimes lost.

Darier (Thérapeutique Oculaire, p. 9o) employs in every case
where an anesthesia of short duration is required alypin or stovaine (q
v.). Indeed, he believes these anesthetics to have identical therapeutic
powers, If he desires anesthesia by infiltration he combines one of
these agents, or both of them in equal doses with cocaine. He also pre-
fers cocaine in cataract extraction, and, on the whole feels sure that
when cocaine is employed with proper knowledge of its advantages
and disadvantages it is the best local anesthetic for surgical pur-
poses.

Before the discovery of stovaine and alypin as local anesthetics,
Schmidt* arranged the principal local anesthetics in order of wmerit
from the following points of view: First, rapidity of anesthetic action.

*Deutsche Medizin, Zeitung, 1809,
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Of these he places first in order tropacocaine, then holocaine, then
cocaine, then eucaine A., then eucaine B., and finally orthoform. Sec-
ond, duration of the anesthesia:—orthoform, cocaine, eucaine B.,
eucaine, A., holocaine, tropacocaine. Third, intensity of the anes-
thesia :—cocaine, tropacocaine, eucaine B., eucaine A., orthoform.
Fourth, analgesia when the eye is inflamed:—cocaine, tropacocaine,
eucaine B., eucaine A., erthoform. Fifth, mydriatic action:—cocaine
tropacocaine, eucaine A., eucaine 3., holocaine. Sixth, blanching of the
conjunctiva :—cocaine, tropacocaine, eucaine A., eucaine B., holocaine.
Seventh, scleral congestion :—eucaine A., eucaine B., tropacocaine, holo-

caine. Eighth, amount of local irritation :—orthoform, eucaine A. and

B., cocaine, tropacocaine. Ninth, antiseptic properties :—Orthoform,
holocaine, eucaine B., tropacocaine, cocaine. Tenth, poisonous quali
ties :—holocaine, cocaine, eucaine A., tropacocaine, orthoform.

As intradermic, subcutaneous or subconjunctival injections, Darier
uses a weak (one per cent. solution) of cocaine with or without acoin.
The latter agent being non-toxic he has found this combination very
effective and has never seen any complications from its use.

(. E. de Schweinitz refers to ocular anesthetics as follows:

“The ocular anesthetics with which one is best acquainted are
cocain, holocain and eucain. Cocain is very advantageous for tempor-
ary anesthesia, but not good for continuous use, as it is apt to produce
drying and wrinkling of the corneal epithelium, and, if anything, tends
to increase the corneal ulceration if it is too constantly used. Holocain
is an admirable anesthetic in a 1 per cent. solution. It causes anesthesia
in from fifteen seconds to one minute, and maintains this anesthesia
for about ten to fifteen minutes, Its instillation is followed by a
temporary burning sensation. It differs from cocain inasmuch as it
does not enlarge the pupil, increase intraocular tension, and is distinctly
bactericidal. Its direct application to corneal ulcers has often in my
hands proved most beneficial. I frequently add it to the various anti-
septic collyria—for example, boric acid lotion—and sometimes apply it
directly, by means of a cotton mop, to the ulcerated surface, and have
ice of this character.”

never had occasion to regret a prz
Although numerous local anesthetics, especially eucaine (q. v.) and
holocaine (q. v.), have been advised as substitutes for cocaine it is still

the favorite agent in operative procedures. I prefer (as giving the
maximum anesthesia with the least cocain) for the average ophthalmic
operation the following formula:
B
Cocain. hydrochlor. gr. Xx.
Holocain. hydrochlor. gr. v.




CLASSIFICATION OF OCULAR REMEDIES.

Aque dest. et steril, 3i.

Instil one drop every three minutes for 12 minutes.

Although several observers believe that the anesthetic action of
solutions of cocain, both of the alkaloid and of the salts, is lessened or
destroyed by boiling, this view is not held by C. R. Holmes who al-
ways sterilizes his solutions in this way, and has used it for operations
upon the eye, ear and nose thousands of times. In his experience it is
the rarest thing to find that the drug is not efficacious, and in these rare
cases he has attributed its lack of action to the idiosyncrasy of the
patient,

The combination of cocaine, eucaine and other anesthetics with
adrenaline, suprarenine and other hemostatics to obtain the local ef-
fects of both without the inconvenience, especially during operations
on the eye, of instilling these agents separately, is not to be forgotten.
To supply the demand for them a number of compounds have been
marketed by various chemists, although it seems hardly worth while to
have dignified them with trade names, It may be observed, in passing,
that Darier (7Thérapeutique Oculaire) set the example by giving the
name cocarenaline (q. v.) to a mixture of cocaine and adrenaline and
a very effective compound it is, anesthetizing and blanching the con-
junctiva and other ocular tissues, thus clearing and keeping clear the
field of operation.

Verderame* found that the rabbit’s cornea was decidedly affected
by 2 to 10 per cent. solutions of novocain (q. v.). Not only did the
anterior epithelium become irregular but there were distinct erosions
with marked loss of corneal substance. He found the injury to the
cornea to be greater than with the use of cocain and believes its anes-
thetic effect to be less,

I. Frank speaks favorably of his experience of alypin. He finds
it in 4 per cent. solution, free of many of the drawbacks one experi-
ences in the use of cocain; it does not dry the cornea, there is 10
mydriasis and no impairment of accommodation.

Sidney Stephenson makes the following emphatic statement re-
garding alvpin: That he had never seen a bad result from 2 per cent.
alypin, despite the fact that from 1905 to August, 1908, it had displaced
all other local anesthetics in his practice.

Subcutin is an ethyl ester or para-amidobenzoic acid and occurs
as a white crystalline powder soluble in 100 parts of cold and 40 parts
of hot water. As a local anesthetic it is employed—generally in hypo-

*Zeitschrift . Augenheilkunde, Sept., 1907,
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dermic form—in twelve and a half per cent. strength, dissolved in
physiological salt solution. (See, also, Anesthesia.)

Anesthesin is a white, odorless, tasteless powder, very slightly
soluble in water but easily dissolved by alcohol and olive oil. As a
local anesthetic it is valuable and employed as an ointment and in 10
per cent. strength is used as a dusting powder. In a limited way it is
employed hypodermically in minor ophthalmic surgery.

Snellen (Graefe-Saemisch Handbuch) regards the following sub-
stitutes for cocain as comparatively useless in practice, owing to defects

in their action: Arecoline (q. v.), carpeine, convallarine, drunine,

ervthrophleine (. v.), haya poison, helleborein (q. v.), stenocarpin
and strophanthin.  The majority are mostly the results of laboratory
experimentation and are either very irritating to the ocular structures
or their anesthetic action is not as lasting or as prompt as that of the
cocaine salts, On the other hand, he puts forward the following claims
of encaine (q. v.): Itis 4 to 5 times less poisonous than cocaine; it is
not decomposed by boiling ; the solutions remain fresh and active for
months; it is slightly germicide; it produces neither accommodative
paresis nor mydriasis; it is cheaper than cocaine.

Bruns and Robin* (Annals of Ophthalmology, October, 1006),
employ a mixture containing 10 drops each of a 4 per cent. solution of
cocaine and of adrenaline chloride (1:1000), and 20 drops of normal
saline solution for inducing anesthesia in painful operations, especially
excision of the eyeball. Each 40 drops of the mixture therefore con-

iin of cocaine. Ten dro

tains 2-5 g of the mixture are injected

deeply, behind the equator of the eyeball, along each rectus muscle. An
interval of five minutes is then allowed to elapse before the operation
is commenced. The method, however, is not entirely devoid of pain.
Three of Bruns and Robin’s patients only evinced no evidence of suf-
fering throughout the entire ope

ion. Those who complained of pain
referred it to the last stage of the enucleation—that is to say, the divis
ion of the optic and ciliary nerves. The authors noticed that robust and
full-blooded men appeared to suffer more than the frail and delicate.
According to Bruns and Robin, the advantages of local over general
anesthesia are:--the consciousness of the patient, thereby affording a
safeguard against removing the wrong eye; the safety to life; and,
finally, the fact that most of patients seem to prefer local anesthesia.
Anesthesia, Infiltration.
Schleich’s local anesthesia method.
As is well known this form of local anesthesia was introduced by

*Sydney Stevenson's review in the Ophthalmoscope, Mar., 1007,

T ——————
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Schleich (q. v.) and consisted not of the subcutaneous, but of the intre-
cutaneous injection of solutions containing cocaine. It was later dis-
covered that it is the pressure upon the dermal nerve endings rather
than the numbing effect of the cocaine that bring about the local anes-
thesia and that normal or other weak salt solutions have much the same
effect. Stutzer* recently, and many others prior to him, have success-
fully employed this method in operations about the eye, especially of
the lids where it is, if at all, specially of use. To the cocain and salt
solution of Schleich he adds a small quantity of adrenaline. He em-
ploys the method in enucleation only if there is no pain or marked con-

gestion of the vessels. For removal of the lachrymal sac he injects

the region of the infratrochlear; for operations on the lids the points
of exit of the infra-, supra-orbital or frontal nerves.

The psychic effect on the patient of having painless injections
made into an otherwise sensitive region seems to allay the nervous
dread of an operation, a more important factor than we, who are ac-
customed to witness suffering, generally realize.

In the employment of Schleich’s infiltration-anesthesia method it
is convenient to have a properly prepared, fresh, sterile solution at
hand for intradermal mjection. This need is met by the use of tablets
each of which is to be dissolved in 100 cc. of sterilized water, thus
making the necessary infiltration fluid ready for the syringe. As
prepared for the market these tablets can be had in three strengths, as
follows:

I. 2. 3.
Strong Normal Veak
Cocaine hydrochlor, ........ 0.20 0.10 0.01
T R T 0.025 0.025 0.005
Sodium chloride ........... 0.20 0.20 0.20

Painful operations under cocaine and morphia anesthesia.
Although T have not infrequently done very painful operations

of cocaire alone or combined cocaine anesthesia 1 cannot say that 1

recommend the method. Ellis** believes that enucleation can be easily

|

I‘ upon sensitive ocular tissues while the patient was under the influence
! and very nearly painlessly done under the influence of cocaine if we
have, first, an intelligent patient; second, a patient who has arrived
at years of discretion; third, an eye moderately free from intense in-
flammation. TIn case the eye is inflamed holocain 1 per cent. may be
used, since this drug acts better on inflamed tissue than cocain. Gen-
eral anesthesia, of course, is best in the general run of cases, but if we
*Zecitschrift f. Augenheilk, June, 1907,

**Author's abstract, Archives of Ophthal., Jan., 1907,
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have any one of the three above conditions, local anesthesia can be
employed perfectly well, especially since it is unaccompanied by the
disagreeable and nauseating effects of ether; and to a patient who has
any real or fancied lesion of the heart, lungs or kidneys, it is as a rule
greatly to be preferred. The method found to be the best is that of
anesthetizing the conjunctiva with a few drops of a four per cent.
solution of cocaine. The conjunctiva is then cut close to corneal
margin and dissected back until’ the muscles are reached. Cocaine
solution from 1% to 4 per cent. is then injected along the course of the
ocular muscles with a curved hypodermic or lachrymal needle, taking
particular care to thoroughly anesthetize the region occupied by the
entrance of the optic and long and short posterior ciliary nerves to the
globe. The usual method of procedure in any enucleation is then
employed. A subcutaneous injection of morphia may be given about
fifteen minutes before the operation.

The following mixture, advocated by Terrien is used to inject
about the posterior portion of the globe instead of cocaine alone:

B
Cocain. hydrochlor.
Morphiz. hydrochlor. 4a 0.01
Stovain.
Sodii chloridi ai 0.02
Aque dest. 5.00

One c.c. of this solution may be injected, and the nerve cut with
but slight discomfort.
Antiseptics.

As in general surgery so in ophthalmic therapeutics, we employ
those agents that are found by experience to act best as germicides. The
delicate structures of the ocular apparatus require, however, the kind
of care that is not called for elsewhere, so that it is not always com-
patible with safety to employ the same anti-bacterial remedies (or at
least not in the same dosage) that are indicated in wounds or other
lesions of more resisting tissues. For example, mercuric bichloride and
carbolic acid are well tried and useful antiseptics, but they cannot be
properly used in the conjunctival sac in anything like the strong solu-
tions which one would apply to the tissues of the arm or leg. The
desire to kill all the pathogenic bacteria that infest the eye—as in a
laboratory experiment—induced early clinicians to use the most power-
ful and effective germicides, but it was soon demonstrated that it is not
only impossible to sterilize completely the conjunctival sac and the
surrounding tissues, but that the attempt to do so is likely to bring
about vascular disturbances and other changes that are more productive
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of harm than the disinfection of the ocular tissues does good. This
is especially true of operative procedures; strong antiseptics destroy
the vitality of the wound edges, delay healing and actually invite in-
fection.

The importance as well as the difficulties of rendering the con-
junctival sac aseptic is illustrated by the calculation of Novy that
thirty billions of bacteria contain about 1-400 grain of organic matter,
an amount too small to be appreciated by our unaided senses.

As the various antiseptics used in ophthalmic surgery are sep-
arately dealt with and their comparative value as microbicides else-
where discussed, it may be well to furnish a list of the preparations
usually included in the category. Among them are boric acid, picric
acid, airol, airoform, alphozone, amyloform, lotio nigra, agua sublimatis,
most of the silzer salts, aristol, aseptol, berberine and hydrastine with
their salts, betanaphthol, blenol, boro-borax, borol, boroglycerite, oil
of cade, calomel, calomelol, cerevisine, chloral hydrate, chlorine water,
copper sulphocarbonate, creolin, europhen, formalin, gold chloride,
gujasanol, Guthrie's salve, hydrastine, hydroquinone, ichthvol, iodine
and its preparations, most of the soluble salts of mercury, the bichlor-
ide, benzoate, cvanide, oleate, oxycyanide, iodides and oxides, mono-
chlorophenol, phenoalvl, several potassium salts, including the chlor-
ate and chloride, protargol, pyoktanin, blue and yellow, quinine and its
salts, quinosol, radium, resorcin, salol, sodinm benzoate, benzosul phir-
ide, borate, chloride, saccharate, salicylate, sozoiodolate, sulphate and
chlorinated soda, sophol, sozoiodole-zinc and mercury, sublamine, thi-
genol and trikresol.

It may be well to say a few words about some of the most im-
portant of the foregoing list.

First are several salts of mercury. TIn this connection it has been
noticed the more mercury a preparation contains the more powerful its
disinfectant action. The best known of these salts are the bichloride
and oxycvanide (q. v.). Schlosser advises its use in 1 to 2 per cent.
watery solution and says that it may be used in any capacity to which
sublimate is adapted and that it is not so irritating to the ocular tissues.

Formalin, 1:1000 to 5000, salicylic acid (3 per cent.), pyoktanin,
boracic acid (3.5 per cent.), chlorine water (2 to 5 per cent.), potas-
sium permanganate (1:1000 to 4000), sodic benzoate (five per cent.)
and a saturated solution of hydrogen peroxide in water, to which may
be added various antiseptic preparations of salts of metals, (iodine,
silver, copper, zinc) and many organic compounds also belong to
the class of astringents or caustics. A third class of antiseptics are
such neutral bodies as vaselin, paraffin, castor oil, glycerine, etc., that
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act indirectly as antiseptics by furnishing a soil but poorly adapted to
the growth of some pathogenic bacteria.

Preparations of certain aniline dyes were, as germicides, intro-
duced into the local treatment of eye diseases by Stilling.* They
were very popular for a time, especially the yellow and blue pyoktanin
(q. v.), both of which in the solid form and in all their watery solu-
tions were widely used. Interest in them has been more recently re-
vived by Rudini** and others but it has again waned. Methylene blue
and toluidme blue (q. v.) are also employed by some ophthalmic

surgeons in corneal ulcer and in infective conjunctivitis.

Zine permanganate, as dark violet-brown, hygroscopic, crystalline
granules, similar in appearance to permanganate of potassium is,
like it, used as an antiseptic and astringent wash. It is employed as
a bactericidal collyrium in 1:1000 to 500 solutions and should from
its chemical composition be very useful clinically. I have prescribed
it with much benefit as a 1:3000 solution for the home irrigation of tl.e
nasal duct following operation for the relief of lachrymal stricture.

The problem of obtaining the complete antiseptic action of ‘
sublimate upon the ocular tissues without disturbing unduly the |
vascular supply of the parts and without inducing discomfort, is solved
by the use of a formula proposed by J. A. White. He found that
while it is impossible to use, especially in operative work, such decided

germicide solutions as 1:3,000 in water that strength might be em-

T ———

ployed as an ointment with vaselin. His formula is:

R ‘

Hydrarg. bichlor. gr. 1-6

Sadii chlor, gr. 5-()
\lcohol dil. q. s. !
Petrolati 3i !
Dissolve the sublimate and the common salt in a few drops of |
dilute alcohol and mix with the vaselin, which has been previously ‘
«

kept at a temperature of 212° F. for half an hour. Stir until cool.
This may be put into soft capsules for individual use, or kept as an
antiseptic base for atropine and other ointments. I have prescribed §

this salve and used it extensively in private, dispensary and hospital t
work and can recommend it as a most useful application to the sac
when a reliable antiseptic is desired. It is my practice to fill the sac
with the ointment twice in 24 hours as one of the preliminaries to
major operations on the globe. I also prescribe it extensively alone c
and in conjunction with other remedies for the home treatment of
several forms of blepharitis. fl
. W

*Revue gén, d'Ophtal., 1890,
**Westnik. Ophthal., 1899.
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J. A. Lippincott, (p. ¢.) advises a modification of the ointment,
especially in infected ulcers of the cornea, by the addition of lanoline,
which takes up the watery solution of the bichloride better than vaselin
alone. His formula is as follows:

B
Hydrarg. bichlor. gr.i
| Sodi chlor, gr. vi
Petrolati 3ii
Lanolin, 3iii

Clarence P. Franklin (p. c.) reports of toluidine blue (q. v.) that
“after ten weeks’ use of this drug the statement seems warranted that
it is a most efficient remedy in muco-purulent conjunctivitis and is
practically a specific for the Koch-Weeks and Neisser forms of the
disease. The usual ten days to two weeks’ discharge of “pink eye” is
reduced to four to six days and with this treatment there seems to he

less chance of a fresh infection; at least the writer has never seen a
return in any instance among many cases.
In ophthalmia neonatorum and gonorrvheal ophthalmia of the adult
| the purulent process is markedly and rapidly lessened.

It is to be used three times a day (in 1.1000 solution, dropped
into the conjunctival sac) and alternated with solutions of adrenalin
and boric acid. This treatment has given uniform results with no un-
toward symptom except that, rarely, a patient of pronounced suscepti-
bility complains of slight stinging on its first instillation.”
Astringents,

The members of this group astringe or contract the tissues by

B

reducing the size of the vessels in them, by their superficial destruction,
by forming chemical combinations with them or, indirectly, by re-
moving one or more irritants that serve to stimulate their growth or to
bring about a state of hypertrophy. Many astringents are also germi-
cides, antiseptics, cauterants, etc., under different conditions of con-
centration, locality of application and other considerations,

Indeed, the difference between these agents is largely one of de-
gree since astringents are all more or less irritating and, like cauterants,
to some extent destroy or alter the parts to which they are applied.

Some astringents, especially those insoluble in water or alkaline
fluids, exhibit a feeble and transient action on the tissues and are but
mildly astringent and irritant ; others are more distinctly irritating and
cauterant.

As a rule, astringents of the severer type increase an acute in-
flammation without exhibiting the distinctive astringent qualities for
which they are generally prescribed. For this reason they are not
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nearly so useful in recent as in chronic inflammations and should he
ordered with considerable hesitation in the former conditions.

The vegetable astringents owe their powers chiefly to the presence
of tannic acid, tannins or tannates, substances belonging to an ill-
defined group, possessing an astringent action as their best defined
property. Other organic acids, even salicylic acid and the salicylates,
are but feebly astringent,

An important group of astringents are sinc salts, especially the

acetate, iodide, sulphate and chloride, long used in 1-10 to »2 per cent.
solution in the simple forms of conjunctival catarrh and, in recent years,
discovered to be a specific in the treatment of (Morax-Axenfeld) diplo-

bacillus-conjunctivitis.

Alum, either in the solid form (pencil, crystal, powder), as a solu-
tion or in combination with other agents, has long been used as a
mild astringent in the simple forms of fellicular conjunctivitis and
trachoma.

Copper sulphate, citrate and other salts, especially preparations of
the first named, form a well known group of astringents. Like alum,
they may be applied in “stick” form. Other astringent copper com
pounds are the ammoniosulphate, the sulphocarbolate, and cuprol.

Silver nitrate and some of its substitutes—especially protargol,
argyrol, argentamine, itrol, largin, nargol, actol, argentose and collar-
gol—are generally regarded as our most valuable germicide-astring-
ents. The first named has been employed in the treatment of eye dis-
eases since the carliest times and has since held its place as an essential
part of our armament. (See Silver nitrate and Silver salts.) The
comparative clinical values of argentic preparations are discussed under
the foregoing and individual headings.

Alexander Randall (p. c.) quotes Risley as teaching 30 years ago
that it is wise to use astringents early, so as to obtain their good effects
and so avoid their irritating qualities which, later, are pronounced
and at times outweigh their good effects. He believes that employed
in this manner silver nitrate is still the safest and most effective appli-
cation in purulent conjunctivitis in its secreting stage, aided, generally,
by hot applications.

Blisters.
Vesicants. ;

Vesication is the result of greater irritation than that which merely
causes superficial redness of the skin. The serous exudate from the
blood vessels due to blistering is not re-ahsorbed, but remains beneath
the epidermis. Agents which produce this condition are termed
ebispastics, vesizanis or “blisters.”
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If the vesicle is ruptured soon after it has formed, and its epi-
dermal layer removed, a tender surface is exposed. This unprotected
area is liable to infection, hence it is better to puncture the blister with
a sterile needle inserted at the most dependent part; the fluid then
escapes while the loose epidermis protects the denuded area until a
new layer of epidermal cells is formed.

Blisters are useful as counterirritants and local depletants and as
such have a place in ocular therapeutics,

When it is necessary to apply a blister to the ocular neighborhood
this remedy is best employed in the form of cantharidal collodion,
although the “paper” cerate or plaster may be used. Any of these
takes about 5 hours to produce vesication. After the application has
remained in situ sufficiently long to blister, the vesication may be much
increased by following it with a poultice.  The serum should be
removed from the pendant bleb by pricking it, after which a soothing
cerate should be applied.

I much prefer the cantharidal collodion; it is more certain, more
cleanly, more easily controlled and localized and probably less painful
than the other forms of the “fly” blister.

A non-official rubber-base plaster containing cantharides has sev

eral advantages over that made from the cerate. After preparing the

skin surface the plaster is smeared with a thin film of oil and applied.
When it has blistered the part as much as required it is removed.

Anodyne vesicant is a good substitute for cantharidal collodion
(q. v.) and is made as follows:

Camphor 20 parts, chloral hydrate 30 parts; place in a bottle,
liquefy in a water bath and add cantharides 10 parts, Digest at 140° to
160° I, for one hour; strain under pressure.

Charta epispastica is paper spread with spermaceti, cantharides
powder and other ingredients. This is cut into the shape and size
needed and applied for blistering purposes.

Cauterants, Chemical.
Caustics. (See, also, Escharotics.)

Included in the list of ophthalmic cauterants are glacial acetic acid,
(‘/ll'llllli(' H(l'd. <li¢'/l/t‘i'(ll‘t'lf(‘ (la'fl{, h_\'dr-ic 1‘/I[Hrid¢‘. imM‘ :h‘l'd‘ ltlt'lfl‘ a 'flf.
monochloracetic acid, nitric acid, trichloracetic acid, gold carbolate and
paraiodophenol.

Todized carbolic acid or solution of iodine in glycerine-carbolic
acid, is a preparation made from iodine 20 parts, phenol 60 parts
and glycerine 20 parts. Applied pure to corneal ulcers it is one of the
most effective cauterants and germicides we possess. 1 believe it to
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be in that respect even better than pure tincture of iodine or pure
phenol used alone, Of course, it is to be carefully rubbed into the
stained, cleansed and cocainized cornea by means of a pointed tooth-
pick or wooden match soaked in the fluid.

Carbolic acid is one of the most effective germicides in the phar-
macopeia. I regard a 95 per cent. mixture with glycerine as a good
cautery for non-serpiginous ulcers of the cornea. After staining (see
Fluorescein), irrigating and anesthetizing the globe the diseased area
should be thoroughly probed with the point of a wooden tooth-pick
(not merely dipped) in ‘he solution, excessive fluid being removed
from the tooth-pick with blotting paper. This procedure may be re-
sary, Inasmuch as the phenol whitens the

peated several times if neces

ulcer-area it is ea

sy to regulate the application. Success depends upon
using' as little as possible of the cauterant and tatooing it well into
the infected spot. There is little or no destruction of true corneal
substance by the carbolic acid and, consequently, a minimum amount
of scarring.

[ have also found corrosive sublimate a useful application to
corneal ulcers in a one per cent. alcoholic solution.  Stronger mixtures
form efficient escharotics.

Some of the important ophthalmic caustics
acid, fused potash, silver salts, sodium ethylate, chloride of zinc,

are copper salts, nitric

)

“Vienna paste” and so-called “London paste,” made of equal parts of
caustic soda and unslacked lime. For Vienna paste take caustic potash
5, slacked lime 6 parts and make a paste with alcohol.
Collyrium,

Eye lotion. [Eye wash. Eye water.

In medizeval times this name was given to a suppository or medi-
cated bougie. [Later, a powder or solid body applied to the eye, as
well as gaseous remedies, was also called a collyrium, but nowadays
the term is almost entirely applied to any medicinal lotion, generally
water. As such the collyrium

antiseptic or astringent, for use as an ey
is the commonest form of external application to the eye and includes
any solution used for that purpose, many examples of which are to be
found in this System,

In the employment of these detergent and antiseptic lotions to the
eye attention has been directed to the advisability of warming such
solutions to the temperature of the human body. Albrand has invented
a small instrument by which the antiseptic liquid can be raised to the

desired temperature.
A. Duane (p. ¢.) 's careful to direct that they should be filtered
and tells the patient to examine them from time to time and make
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sure that no precipitate has formed. If a precipitate does form, the

solution is either to be filtered or, better, made up fresh. He 1s con-
vinced that the precipitation of fine crystals from collyria is often the
reason the latter are not well borne.

Thompson claims that in prescribing collyria filtered water is
better as a diluent than distilled water, since the latter acts injuriously
on the epithelial cells.

Cerates.
Cerata.

C

to prevent them from melting at the ordinary temperature of the body.

rates are unctuous solid preparations containing sufficient wax

Ceratum is made up of white wax, 30 parts, and lard, 70 parts; the
other five cerates in the U. S, P, are combinations of wax and lard
with some medicament,

Collodions.
Collodia.

Collodions are solutions of pyroxylin (gun cotton) in ether and

alcohol and are intended for external applications. Cantharidal col-
lodion is used to blister the skin; all the others are used as dressings.
Collodions are to be applied by means of a small brush; the ether and
alcohol evaporate and leave the surface covered by a thin film. Flex-
ible collodion is suited to abrasions, etc. The following are the four
official collodions, all useful in ocular therapy:

Collodium (Collodion).

Collodium Cantharidatum (Cantharidal Collodion).  Blistering
Collodion.

Collodium Flexile (Flexible Collodion).

Collodium Stypticum ( Styptic Collodion).

Collyria, Oily.

In Merck's Bericht for 1906 appears the following admirable re-
view of the subject: (The italics are mine.)

“Of late oily solutions of the alkaloids have come somewhat more
into prominence for ophthalmolcgical purposes.* From a practical
point of view, they have the advantage over aqueous solutions of be-
ing less irritant in their action, and less liable to decomposition. Panas
and Scrini** pointed these facts out some time ago. On the other
hand, the preparation of an oily alkaloidal solution requires the great-

*See also Merek’s Annual Reports, 1904, p. 137,

**Repertoire de pharmacie, 1898, p. 321,
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est possible care, to ensure that it will fulfil its object perfectly, Above
all only the free bases, and not the salls of the alkeloids, must be used,

;i as the latter are not soluble in oils. This method is used in the soln-
i tion of eserine salicylate by warming in olive oil at 150—158° C.
; Whether this alkaloidal salt will put up with such bad treatment without )
becoming in part decomposed requires to be demonstrated. The fact
is that eserine salicylate is not completely dissolved under these cir-
cumstances, or it is in part thrown down again when the mass has
become cold. To employ a preparation of this kind in ophthalmic prac-
tice appears to me to be risky since it is impossible to know how
the products of decomposition will behave. It is equally undesirable
to attempt to prepare solutions of the sulphate, chloride, etc., of
eserine and of other alkaloids by a method of this kind.  Whether the
oleates and stearates of the alkaloids are suitable for oil collyria is |
equally open to question; they are certainly soluble in oil, but it is «
b necessary to determine whether the fatty acids are not irritant, t
E It is thus safest to use the alkaloids themselves which are suf- b
f | ficiently soluble in oil. According to Scrini* the following solu- St
tions are to be recommended for practical purposes: C
\tropine alkaloid 0.2—o0.5 per cent.; Cq caine alkaloid 2 per cent.;
Duboisine alkaloid 0.2—o0.5 per cent.; EFserine alkaloid 0.5 to 1 per
! cent.; Holocaine 1 per cent.; Homatropine alkaloid 0.2 to 0.5 per cent.; R,
Pilocarpine alkaloid 2 per cent. th
{4 \s solvents either olive oil or arachis oil may be used. Scrini s0)
i : removes the free fatty acids from these cils before use by shaking act
1}t with alcohol, and removing the alcohol by heating to 120" C. A less
‘ desirable plan is to first dissolve the alkaloid in ether, to mix this plic
i with the oil, and to allow the ether to evaporate. eas
| The method 1 should suggest would be to rub up the finely pow- the
| | dered alkaloid with a little olive oil, to add the remainder of the oil thio
] ; and to gently warm it until solution has occurred. 1In so doing, the
1 temperature must be regulated to suit the stability of the particular Jequ
13 alkaloid, and the temperatare must never exceed the melting point of and
‘ 3 the alkaloid. Thus for pilocarpine, which is liquid at the ordinary Cyeclc
1 temperature, it is sufficient to warm the oil 10 40 degrees; for atropine,
cocaine, eserine, duboisine and hematropine a temperature of 50—80 Disin,
degrees C. is required.” |
f ; Compljeue!. ) chara
| ? ‘ Chlorine compounds, well diluted, form common examples of the himse
i tact, |

*Bulletin Commercial, 1906, No. 1.

Operat
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antiseptic compress and detergent. Buchardt, for example, advises the
following mixture:

B
Acid. salicylic. 0.7
Chloral. hydratis 1.5
Acid. boric 30.0
Sol. aqua chlovinate (1:20) 1000.0

Alsol (q. v.) is generally used in the form of compresses of 3
per cent. strength; one teaspoonful to a cup of boiled water. It is

said to have the advantage over boric acid and sublimate of not caus-
ing eczema of the lids when used as a local application. It is, there-
fore, especially valuable for compresses in blenorrhea neonatorum, in
conjunctivitis, granular and scrofular ophthalmias, and in warm solu
tion, in chronic cases; also in hordeolosis, in corneal ulcers and iritis,
but in such case in solutions of 1-500 and 1-1000. It forms an acid
solution with water but is insoluble in alcohol.

Counter-irritants.

Rubefacients.

Redness or increased redness is the result of irritation of the skin.
Rubefacients cause a slight increase in the capillary exosmosis, and if
the irritation be not ]nn;;‘ continued or too severe the exudate is ah-
sorbed and the parts soon return to the normal condition. They all
act as counter-irritants,

TIodine, as the tincture or solution, is very effective. Several ap-
plications produce blistering or a caustic effect, but this action can
easily be controlled. To remove the dark stain from the skin wash
the latter with dilute solution of ammonia or a solution of sodium
thiosulphate,

Other valuable counterirritants are Credé's ointment, iodopin,
jequirity, abrin, jequiritol, turpentine, oil of mustard, alcohol, dionin
and peronin.

Cycloplegics.

(See Mydmatics.)
Disinfectants.

H. A. Kiefer, (p. c.) on account of the extremely contagions
character of trachoma, making it possible for the patient to reinfect
himself from the various objects with which he comes in daily con-
tact, thus undoing the work that the surgeon has accomplished by
operations and other forms of treatment, has made it a practice for
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the past seven or eight years to thoroughly fumigate all the patient’s
belongings. This includes his wearing apparel, bed-clothes and .s-
pecially the pillows, and all other things that pertain to his wardrobe
and apartments, and the room he occupies in sleeping. The fumigation
is accomplished just before or after operation, or while he is in the
hospital. If it is not a surgical case it is done just as soon as possible.
The fumigation should be repeated at each operation. In non-
operative cases he has the fumigation repeated every few weeks while
the case is under his care, just as in operative cases.

Among the disinfectants are most of the antiseptics or germicides.
Mention may be specially made of acetozone, antinosin, antipyonin,
enzymol, formol, glycozone, hydrogen peroxide, hydrozone, chlorine
water, Labarraque's Solution, chlorinated lime, lysol, calcium perman-
ganate, perhydiol, phenol and chlorinated soda.

Electricity.
Galvanism.

(See Dr. Coleman’s section on this important subject. )
Emollients.

Soothing applications are of considerable value both as excipients
for salves, collyria and oily mixtures and alone, as in burns, hyper-
emia and inflammations of the anterior bulbar segment. Other non-
oily preparations have a similar action. Among them may be men-
tioned albolene, sweet oil of almonds, antipyrine, cherry-laurel water,
bitter-almond water, belmontin, “cocoa” butter, carron oil, castor oil,
chamomile, cod liver oil, cold cream, cosmoline, quince, euphrasia,
hamamelis, hazeline, milk, petrogen, petrolatum, plantago, mucilages,
especially of acacia, tragacanth and sassafras pith, starch, unguentum
simplex, vaseline, vasogen and wax.

Emulsions.

Emulsa.  Emulsiones.
Emulsions are liquid preparations in which oils or resins are sus-

pended in water by means of a mucilaginous substance. Acacia,
mucilage of acacia, mucilage of tragacanth (q. v.) and yolk of eggs are
the substances most frequently employed, although solutions of potassa
and of pancreatin aid in the emulsification of oils and often enter into

the formulae for emulsions,

Escharotics.
(See, also, Cauterants.)
Agents that applied to the tissues destroy them and produce a

slough or eschar. A useful escharotic is zinc chloride paste, some-
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times employed for the removal of epitheliomata, tubercular growths,
warts (q. v.), and other superficial tumors of the lid-skin.
Evaporating Lotions.

Eye waters or lotions containing alcohol or other substances
capable of rapid evaporation, and so producing cooling of the ocular
region, are frequently employed in ophthalmic therapy. In addition a
number of remedies bring about an effect somewhat similar to these
and are used for like purposes. Aqueous solutions of alcohol, mixtures
containing medicated waters, iced water with tinctures or essences and
those agents that are commonly employed with compresses make sooth-
ing applications to irritated eyes.

Glycerites.
Glycerita. (See, also, Glycerine.)

The glycerites are solutions of medicinal substances in glycerin.
Although all are intended to be used internally, except glycerite of
boroglycerin, yet all are adapted for external application. Glycerite
of yolk of egg (no longer official), which should be freshly made
when wanted, is frequently used for making emulsions of cod-liver oil
and as a vehicle for other substances, e. g., it may be employed as a
menstruum in eye lotions.

Hemostatics.

Styptics. (See Astringents and Vaso-constrictors.)
Irrigating Fluids.

Solutions for douching the conjunctival sac.

The most popular irrigating fluids for detergent and germicidal
purposes are weak solutions of sublimate, boric acid, borax, sodium
chloride and similar salts.

At one time potassium permanganate was a favorite antiseptic in
watery solutions of 1 1o 2,000 to 500, both as a collyrium and for the
treatment of lachrymal diseases, but in recent years it has fallen into
general disuse. DPossibly its disagreeable and destructive staining
qualities and the discovery of numerous other effective germicides have
had something to do with this result. Kalt, who has had much ex-
perience with the use of large volumes of irrigating fluids in infections
of the eye, also considers potassium, calcium and zinc permanganates
(q. v.) to be very valuable disinfectants, and advises their use—I1
gramme to 3 litres of water at 25° C. One eye to be irrigated with
the solution from two to four times daily, alternating, if need be, with
irrigations of warm, sterile water.

One must not forget the employment of water as a topical appli-
cation apart from lts use as a carrier of heat and cold. The rule that
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pure water in douches, irrigations or sprays is not a proper fluid, or is
less irritant than normal salt, one per cent. boric acid, or other bland
solution for flushing or cleansing mucous membranes, to some extent
applies to the conjunctiva. Yet tepid (100° F.), sterile douches of
distilled water act well in washing out the sac and are most soothing
to the eye, particularly in the presence of mucus, pus or toxins. It
does not appear, when judiciously used in an undine (q. v.), with a
medicine dropper or in a small irrigator, to increase the mucous or
purulent secretion,

Thompson claims that in prescribing collyria filtered water is
better as a diluent than distilled water since the latter acts injuriously
on epithelial cells.

It seems strange that sodium bicarbonate is so little used in
ophthalmic therapy because it makes a good collyrium for detergent
purposes, for irrigating the during the treatment of infective dis-
> and as a wash for the lid edges in cleansing the cilia,

cases of the
skin and adjoining mucous membrane from dried secretions. For all
these purposes a 1 to 3 per cent. solution in distilled water is quite

sufficient,
Juices.

A few plants described in the various pharmacopeias yield on ex-
pression juices that at various times have been employed in the treat-
ment of eye diseases. These, both pharmacopeal and non-official, will
be described in the chapters devoted to external drugs. They are now-
adays infrequently prescribed in ocular therapy.

Lymphogogues.
(See Dionin.)
Medicated Waters.

J. A. Salding has noticed that his patients were complaining of
irritation of the eyes following the use of everyday eye washes con-
taining aqua camphora and cherry-laurel water. He has used certain
lotions with great success and comfort to his patients suffering with
inflamed eyes, but of late, owing to the druggist dispensing impure or
imperfect waters containing camphor and cherry-laurel, his patients
have protested that the lotions were very irritating.

The following have been his favorite prescriptions:

B

Sodii biboratis 0.30 (gr. v).
Acidi borici 0.60 (gr. x)

Aque camphora 300 (fl.3)
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Also:
I
Soddii biboratis .30 (gr. v)
Aquee lauro-cerasi 20 (fl. 5ss)
Aquee rose 30.0 (fl. 5i).

On investigating the subject among the local pharmacists, he
learned that no rule prevails among druggists as regards the mode of
preparation of these waters. Some followed one pharmacopeia and
some another; some compound laurel water by the Dispensatory from
essential oils, whilst others use cherry-laurel water as distilled in
France.

As to the camphor water, he mentions that formerly it was com-
pounded by dissolving an ounce of camphor in an ounce of alcohol
and then incorporating the resultant powder in magnesia carbonate. The
latest pharmacopeia substitutes talcum (which is inferior to magnesia
carbonate) in place of the magnesia, and there is no explicit direction
that the alcohol should be allowed to completely evaporate before the
resulting powder is dissolved in water and ample time (a month) al-
lowed to get a perfect soludion.

The cherry-laurel water made according to the Dispensatory from
essential oil of bitter almonds, cherry-lanrel or peach-pits, is inferior
in purity to the imported French water, and is very irritating to the eye.

He states that if we are to expect good results from the use of

these valuable excipients, we must either direct our patients to a drug-
gist who prepares them properly, or prepare our own lotions, or com-
plain to the editors of the standard works in question, urging them to
print proper directions in the making of these valuable waters for eve
lotions. It would secem a matter of regret that medicines of so much
comfort to irritated eyes should have to be laid aside owing to differ-
ences in preparation and without some proper substitute at hand.

[ am in the habit of prescribing camphor water made after the
German method. A piece of camphor or, better, a number of small
pieces of camphor in a muslin bag are suspended in a gallon bottle
three-fourths full of sterile, distilled water. The bottle is shaken three
or four times daily. At the end of a week the camphor bag is with-
drawn and the water decanted as needed. I believe that prepared in
this fashion camphor water is devoid of irritating qualities when used
as a menstruum or adjuvant in collyria, while it possesses all the sooth-
ing qualities of stronger solutions.
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CHAPTER 1Vv.

CLASSIFICATION OF OCULAR REMEDIES, CONTINUED.
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Miotics—Mucilages—M ydriatics and Cyclopleg
ices—Powders for Dusting and Insufflation—Spraying Solutions—
Spirits—Staining Agents—Subconj, ival Injections—Intr, I
Medication—V aso-constrictors—Venesection—W ines—X-Rays.

Miotics.
Those agents that contract the pupil (miotics) generally produce at

the same time some degree of spasm of accommodation. They include
arecoline, cali, eserine (physostigmine), eseridine, homoarecoline,
isophysostigmine, jaborandi, muscarine, pilocarpine and physostigma,
The most important of these are derived from the Calabar bean, fruit
of Physostigma venenosum (q. v.). The effect on the pupil of its
alcoholic extract was first noticed by Fraser* in 1862. A year later Ar-
gvll-Robertson discovered its effect on the ciliary muscle. Since then
the exact extent of the accommodative spasm in the case not only of
each miotic but of its various congeners has heen carefully investi-
gated—cspecially since the early discovery of eserme (physostigmine)
and other miotic alkaloids.  Thesc agents, absorbed by the conjunctival
vessels and corneal lymph spaces, filter through the tissues into the
anterior chamber and come directly into contact with the nerve-endings
supplied to the iris and ciliary muscle. As in the case of cycloplegics
the effect upon the iris muscle is much more marked than on the muscle
of accommodation, although the effects last much longer in the case of
cycloplegics. Miosis from the use of eserine appears before any spasm

of the cillary muscle is manifest. The pupillary contraction offen be-

gins in six or seven minutes, reaches its maximum in 30 to 50 minutes,
remains at full contraction for 3 or 4 hours and then slowly disappears
in 2 or 4 days. The contraction of the pupil is generally more marked
than that produced by strong light, although even weakest light rays
are able to bring about a still greater contraction. In complete miosis
from eserine the pupil is generally irregular in shape.

After the use of a strong miotic the accommodative power is in-
creased. One might say that, in a sense, the emmetrope is temporarily
converted into a hypermetrope; the hypermetrope has his refractive

*Edinburgh Med. Journal, 1862., 1X.
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error apparently increased, while myopia is diminished. Objects are
scen farther away and enlarged.

The mydriasis produced either by drugs or other cause may be
'ned or may disappear by means of miotics. The pupillary con-
traction produced under these circumstances is insignificant or nil when
the mydriasis is part of a complete cycloplegia. Indeed the measure
of the resulting miosis is the amount of the cycloplegia. A one per
cent. oily mixture of eserine has no effect upon a mydriasis which is
part of a cycloplegia produced by a one per cent. mixture of atropine
instilled into the eye three times daily for two days, but its effect on a
pupil enlarged from cocaine, euphthalmin, or twenty-four hours after
a complete homatrepine cycloplegia is quite apparent.

Where contraction and expansion of the pupil is desired this cf-
fect may be accomplished by instilling one day a half per cent. aqueoas
solution of homatropine sufficiently often to maintain marked mydriasis,
following it on the subsequent days by a one or two per cent. pilocar-
pine solution or a quarter of one per cent. eserine solution.

Schiifer* found full doses of eserine able to overcome and con-

less

vert into miosis the complete cycloplegia of homatropine.

In 1880 Jaarsina showed (/naugural Dissertation, Leipzig) thit
pilocarpine hydrochloride has practically the same effect upon the eye
as eserine except that its action is weaker. One drop of a 1:2800 eser-
ine solution will contract the pupil while it requires at least 1:400 of
pilocarpine (alkaloid) to accomplish the same result. Pilocarpine af-
fects pari passu both iris and ciliary muscle. The miosis, from both
weak and strong solutions, shows itself 15 minutes after the instilla-
tion, reaches its maximum in from 30 to 50 minutes and disappears in
20 to 24 hours. Snellen} remarks that the accommodative spasm be-
gins in about 15 minutes and lasts 214 hours.

The smallest pupil is that produced by a four per cent. solution.
Two to four per cent. solutions of the chloride (hydrochlorate, muri-
ate) do not irritate the eye and are better borne by most patients than
eserine.

As a diaphoretic (q. v.) pilocarpine is much used in the general
treatment of vitreous infiltrations, choroidal exudates, retinal detach-
ment, etc. It is often prescribed with potassic iodide and sweatbaths
(q. v.) in the form of hypodermic injections (gr. 1-12 to 14) in slowly
increasing doses,

As before mentioned eserine (physostigmine) in full doses
and in watery solution is badly borne by some patients—especially

*Archiv. f. Augenheilk., X., 186, 1880,

tGraefe-Saemisch Handbuch der Augenheilk, 100, p. 70,
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It may cause pain and scleral congestion ; sometimes

by Americans.
In these cases oi

ciliary injection, headache, vertigo and nauseca.
idiosynerasy 1 would advise the following:

B
Eserin. alkaloid. gr. iiss
Cocain. mur. gr. i
fl. 3ss.

Ol. olivae
This mixture will be found very effective and non-irritating.

In this connection one must not forget the value of miotics in
treating mydriasis and ciliary weakness or paresis due to causes other
than drugs. They not only improve the dulled vision and relieve the
discomfort due to the mydriasis as such but, acting as a stimulant to
the insensitive nerve-endings, tend to bring about a cure of the con-
dition when it is due to peripheral causes.

uses of miotics lie in the treatment of

Of course the other
glaucoma, peripheral corneal ulcer, accommodative asthenopia and to
prevent iris prolapse and anterior synechie. This subject is consid-
ered elsewhere; it is only proper to repeat that many a patient has
been saved the dangers of an iridectomy by the judicious use of eserine,
pilocarpine or some other miotic. By their action on the ciliary body,
by dragging the mass of the iris towards the pupillary area and thus
mechanically clearing the sclero-iridic angle and, perhaps, by lessening
intraocular secretion, the tension and other untoward results of the

disease are often promptly relieved.

Mucilages.
Mucilagines.

Mucilages are solutions in water of gums or the mucilaginons
principles of vegetable substances. They are used in prescriptions to
suspend some insoluble sub. :nces, or as excipients for forming masses
weilages are soothing to inflamed mucous

for pills, troches, ete. Tl
i sassafras-pith is largely used in eye-

membranes; e. g., muciia»
washes.

Mydriatics and Cycloplegics.
An agent that dilates the pupil is a mydriatic; one that paraly

the ciliary muscle and the accommodation, is a cycloplegic. Every

cycloplegic drug is without exception a mydratic but a mydriatic is not
For instance, weak solutions of euphthal-

es

necessarily a cycloplegic.
mine or cocaine dilate the pupil, but have no effect upon a healthy

ciliary muscle.
The important natural order of Solanacew, to which belong

Atropa belladonna, Hyoscyamus niger, Datura stramonium, Scopola
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carniolica, and several other plants of minor importance, produce al-
kaloids and other agents that dilate the pupil and paralyze the ciliary
muscle.  These are chiefly atropine, hyoscine (scopolamine), hyoscya-
mine, duboisine, daturine, homatropine, euphthalmine, apoatropine,
atropine santoninate, atroscine, belladonna, belladonnine, ephedrine,
mydrin, cumydrin, inethyl-atropine bromide, mydrol and rotoin.

The salts of the mydriatic alkaloids are generally the hydrobromide,
hydrochloride and sulphate.

They are all more or less poisonous, and great care should be
observed in their employment; only solutions of the weakest strength
that will accomplish the desired result should be prescribed. The in-
stillations should bhe made, when possible, after meals, and a single
drop ought to be put into the sac at a dose. Moreover, when strong
solutions are employed the eye should be closed after the instillation
and the lashes and lid edges thoroughly wiped dry of any liquid. This
is better than applying the finger over the lachrymal sac, or holding
the head toward the temporal side and pressing the puncta, as is often
advised, although all these precautions may be taken. The toxic symp-
toms are redness and dryness of the throat, flushed face, rapid pulse,
vertigo, weakness of the extremities, a scarlatina-like rash over the
whole body, syncope and even death. The antidotes are stimulants,
morphia and pilocarpine hypodermically,

These cycloplegic agents differ mainly in the degree of cycloplegia
which they produce, the time they occupy in its production, and the
length of time that it endures. In the case of atropia the cycloplegia
disappears before the mydriasis, the former lasting, after the exhibi-
tion of a single drop of a one per cent. solution three times daily for
two days, from 7 to ¢ days, the latter persisting 10 or even 12
days, according to the condition of the patient and the state of the eye.

It has been noticed that when only one eye has been atropined the
vision, as well as the apparent size and distance of objects, is variously
influenced by these cycloplegics. Hypermetropes are affected both in
the distance and at the near point; the greater the hyperopia the more
marked are both defects. Simple myopes see somewhat less distinctly
in the distance (owing chiefly to the mydriasis) but are generally able
to read if they are under forty and have little astigmatism. Emme-
tropes see distant objects almost as well as formerly, but cannot read,
while astigmics of all conditions are perceptibly disturbed in both dis-
tant. and near vision.

In addition to the toxic symptoms common to most of the cyclo-
plegics, atropine is known to set up occasionally a hyperemia of the con-
junctiva and lid skin, accompanied by edema and mucous discharge.
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This local irritation is probably due to an idiosyncrasy on the
part of the patient to belladonna, and is sometimes seen when local
applications containing belladonna (liniments, plasters) are applied to
the surface of the body elsewhere. All these processes quickly sub-
side when the use of the belladonna application is stopped. Snellen*
agrees with those who believe the atropine erythema and conjuncti-
vitis to be due to impure or decomposed atropine and advises that
solutions be always freshly prepared and prescribed with boric acid,
salicylic acid, or some other preservative. In any event, it has been
noticed that when another cycloplegic (hyoscine, duboisine, or datu-
rine) is substituted for the irritating atropine, the toxic conjunctivitis
disappears. Notwithstanding some drawbacks atropine and its salts
(especially the sulphate) continue to be the most reliable and best
known cycloplegic remedies whether for determining the refractive
condition, for giving the eve a “ciliary rest-cure” or for the treatment
of active disease.

In 1890 I reported the results of some experiments I had made
with mixtures of homatropine plus cocaine, and with solutions of
atropia and duboisine for the purpose of comparing their relative
merits as cycloplegics. The conclusions I then arrived at were:

In the shape of watery solutions probably less than ten per cent.
of the dissolved alkaloid becomes absorbed in such a way as to affect
the eye, the remaining ninety per cent, or more being carried off into
the nasal duct or flowing over the cheek with the tears.

Mixtures prepared with vaseline, cosmoline. lanoline and similar
menstrua, or, as in Lang and Barrett's experiments,t castor oil, are
much longer retained in the conjunctival sac. The drugs thus longer
kept in contact with the ocular and palpebral surfaces undergo, as
Green suggests, a much more extensive absorption and produce a still
more pronounced effect.

They are absorbed by the blood vessels and other absorhents of the
cornea and conjunctiva and not by those of the nose and throat. But
such oily and greasy mixtures have this serious drawback: they leave
a thin film upon the corneal surface which interferes with the examina-
tion of the eye especially when one wishes to determine its refractive
condition.

Gelatine lamelle or discs appear to he the most useful form
in which to apply agents to the eye for the purpose of securing their

*Graefe-Saemisch Handbuch, 24 Edition, 100 Liefrung, p. 60.
$The action of Myotics and Mydriatics. Ophth. Hos. Reports, vol, xi.,

pp. 130 and 219,

ph
mi
wil
o

spa
fr
pin
and
firs
ady




aEe—

CLASSIFICATION OF OCULAR REMEDIES, 61

fullest mydriatic and cyclopegic action. These undergo a slow, regu-
lar and complete absorption when put into the conjunctival sac.

The addition of cocaine to almost all the alkaloids used in oph-
thalmic practice undoubtedly increases their peculiar effects.

From the foregoing results and after much experimentation on
the subject, I concluded that the most decided cycloplegic effects of
homatropine are obtainable from its employment in the gelatine disc
form, associated with cocaine.

In their most convenient and stable shape these discs cannot be
made to hold more than gr. 1-25 of these alkaloids; hence 1 was
necessarily restricted to the use of gr. 1-50 each of Merck’s homatro-
pine and cocaine.

Subsequently [ experimented with the gelatine discs just de-
scribed, with discs containing gr. 1-25 of homatropine alone, and with
various solutions in water of tropa-cocaine, homatropine plus cocaine,
duboisine sulphate, atropine sulphate, hyoscin hydrobromate and hyos-
cyamin sulphate.

For the determination of the refractive condition and with the
idea of making the conditions of the comparative test as constant as
possible I chose those patients in whom I could employ a number of
agents at proper intervals, and whose refractive state would be most
likely to afford reliable tests. These were put under the influence of
the particular cycloplegic and their refractive state determined by
skiascopy. Every case was carefully worked out by T. A. Woodruff,
who is an expert skiascopist.

As a result of these and other experiments I have reached the
follawing conclusions, some of which are modifications of the proposi-
tions contained in my first article:

1. If two gelatine discs containing gr. 1-50 each of l)mnulfupinc
plus cocaine be placed in the conjunctival sac at an interval of twenty
minutes, the eye being all the while kept closed, the ciliary muscle
wili in most instances be found to be fully paralyzed in from seventy
to one hundred minutes after the introduction of the first disc.

2. In persons under twenty-five years of age, or whenever ciliary
spasm is suspected, the best results are obtained by the use in another
teoenty minutes of a third disc or one containing gr. 1-25 of homatro-
pine alone, the examination in that case being best made between ninety
and one hundred and twenty minutes after using the first disc. The
first two discs containing cocaine are sufficient to furnish the chief
advantage which, in my opinion, resides in that alkaloid, viz: of in-
creasing the absorbing powers of the cornea for agents combined with
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it, while the increased dose of homatropine produces a more thorough
relaxation of the ciliary muscle.

An eserine disc (gr. 1-1000) inserted the following morning will
enable the patient to do near work within an hour or two.

3. The discs hould be inserted on the top of a damp camel’s hair
brush and should always be applied to the ocular conjunctiva at its
inferior and outer surface, the patient looking up and in, while the
lower lid is drawn down. Any adherent or sticky gelatine may be
easily wiped off the palpebral edges with a damp cloth or a piece of
wet absorbent cotton, before making the examination.

In my preference for these discs over any solution of atropia I
wish to state that I do so only on the grounds of the quicker and more
evanescent cycloplegic action of the former.

1 always use atropia whenever I possibly can, and particularly if,
in my judgment, the patient would be benefited by ciliary rest, as many
of our cases are. Dut for the business man, the clerk, the bookkeeper,
the doctor, the school teacher, et hoc genus omne, ten days of ciliary
or any other kind of rest is usually impossible. It is with them either
an examination for glasses of the optician-and-jewelry-store order or
a transient cycloplegia.

Ewvery agent that dilates the pupil increases the liability to attacks
of glaucoma. The more energetic the agent and the longer the
mydriasis, the greater is that danger. In patients past middle life, in
those whose tension is above normal or when the ophthalmologist has
reason to suspect the presence or imminence of glaucoma, no powerful
mydriatic should be used, but ephedrin, euphthalmine, homatropin (.
v.) or some other agent causing a transient mydriasis should be ein-
ployed. Its action can thus be controlled by eserin.

A. J. Abbe (p. c.) always uses atropine as an ointment with petro-
latum and believes that in this form it is not only superior to .he
solution for all the purposes accomplished by that drug, but he thinks
the routine use of the salve form is safer than the solution, because
it cannot well be swallowed by mistake and may be placed in the
hands of the patient with less anxiety than “drops.”

In my experience cocaine or any of its salts alone is not a very
satisfactory mydriatic. Its action in mild (1-10 to }4 per cent.) solu-
tions is too weak, while in larger proportions it induces dryness of
the cornea, causes clefts between the anterior epithelial layers, and
makes it easy to remove these protective lamina. Howver, in con-
junction with other mydriatics it acts just as it does with miotics and
most other agents—to intensify their proper medicinal action. Thus
he most powerful cycloplegic and mydriatic we possess is a mixture
of hyoscine, cocaine and atropine. Again I must remind my reader
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thai for half an hour after instilling the stronger cocaine preparations,
the eye should be kept closed most of the time—to prevent the evil
effects of the drug on the cornea.

According to Ohlemann (46) a mixture of several mydriatic
alkaloids has long been used in France; for example, atropine,
duboisine and cocaine combined furnish a cycloplegic mixture more
powerful and less toxic than any of its constituents. In the same
way a most active miosis results from combining eserin and pilocarpin,
while pilocarpin and cocain instilled simultaneously produce a marked
miosis without lessening rhe anesthesia from the cocain. This prop-
erty dionine (q. v.) also possesses in common with cocaine.

Darier uses euphthalmine chiefly for ophthalmoscopic purposes
and finds that a single drop of a half per cent. solution is quite suffi-
cient to produce effective and transient dilation of the pupil with little
or no paresis of accommodation. Winselmann uses a still weaker
solution (0.25 per cent.) because he finds stronger doses occasionally
cause ciliary paresis and mydriasis lasting 24 hours. I much prefer
to any of these agents a mixture of cocaine and euphthalmine (q. v.).

Another effective mydriatic is the proprietary agent called mydrin.
This is a white powder composed of one part of homatropine to
100 parts ephedrine in a 10 per cent. aqueous solution, and intended
to produce an evanescent mydriasis, mainly for ophthalmoscopic pur-
poses. After the use of one drop Oliver (14) noticed that the pupil
reaches its maximal dilatation of 4 to 7 mm. in 30 to 35 minutes, and
returns to normal in four to six hours' time. The mixture is more
effective as a mydriatic than either of its constituents alone.

Groenouw (45) used the following as a substitute for mydrin:

I
Ephedrin. hydrochlor. gr. vii
Homatropin. gr. 7-100
Aqua dest. 5 iiss

The dilitation of the pupil begins shortly after instillation and
rema‘ns at its maximum for half an hour, thus affording ample time
for ai ophthalmoscopic examination.

Ointmen. is,
Unguenta.  Salves. Unguents.

Ointnients are defined by Thornton to be soft, fatty solids of such
consistency that they liquefy at the temperature of the body. They
are mostly iniended to be applied by inunction. The basis for oint-
ments may be «.ird, benzoinated lard, simple ointment, hydrous wooi-
fat (lanolin), ointment of rose-water (cold cream), petrogen, vasogen,
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various paraffins, hard petrolatum, glycerite of starch, boroglycerin or
similar agents. Ointments should be perfectly smooth; that is, they
should not contain any undissolved, hard, or gritty particles. When it
is desired to incorporate into an ointment a substance which is insoluble
in the basis, it is often necessary to use a small quantity of alcohol,
water, or glycerin as a solvent before mixing with the ointment-base.
Thus in making an ointment containing resorcin the latter should first
be rubbed well with a little alcohol, water, or glycerin before it is
mixed with the basis; iodine may be readily dissolved by adding to it
a small quantity of potassium iodide, then a few drops of water, and
SO on.

A novel ointment and lotion diluter has been suggested by Charles
Wray (Ophthalmoscope, Sept., 1908) for the accurate and aseptic re-
duction of the strength of salves and collyria. It consists of a hollow
cylinder (open at both ends and marked off into equal parts, 1, 2, 3, 4,
cte.) in which works an accurately fitted solid glass piston. To dilute
an ointment with vaseline—to, say, one-fourth—insert the diluter into
the ointment and draw up the piston until the ointment reaches the line
marked 1. Then remove the instrument and cleanse the end with ster-
ilized wool ; insert it into the vaseline, drawing up the piston until the
mixture reaches 4; after which the contents are to be pushed out into
the lid of the ointment pot and mixed well together by means of the
glass piston. The stronger dilutions should be made first and the
weaker ones last, on the principle of diluting what has already been
diluted.

As regards lotions, they may be diluted in the same way by fixing
on the distal end of the instrument a metal cap perforated in the center.
Poultices.

Poultices are generally made of ground flaxseed, elm bark or
other substances mixed with enough boiling water to make a stiff mass,
which is inclosed in a double picce of gause or muslin and applied to
the surface as hot as it can be borne.

They should rarely be used in inflammations of the eyeball. The
practice of applying poultices of tea-leaves, chamomile flowers, or
bread, indulged in so frequently by the laity, generally aggravates in-
flammatory affections of the conjunctiva and cornea and may even
convert a trivial and self-limited diseasc into a severe or serious one.
They are occasionally of benefit in styes, abscesses and other local
infections of the lids, but they should not be applied for long periods
and should, as much as possible, be confined to the parts affected.

D. T. Vail (p. c.) in blephaiitis ulccrosa, beats white of fresh
egg with crystals of bluestone until turquoise-colored curds form.
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This is applied as a poultice, after thorough cleansing, all night for
three nights.

Collargol has been used in blenorrhea neonatorum and other in-
fective processes, but its chief use is in the preparation of Credé's
ointment which is composed of collargol 15 parts, water 5 parts,
white wax 10 parts and benzoated lard 70 parts. In ophthalmic sur-
gery it is valuable antiseptic counterirritant, to be applied as a poultice
to the lids in most serious cases of intraocular inflammation. The
ointment is smeared over the closed lids and eyebrows at night, a
bandage is applied and the greasy mixture washed off with warm water
in the morning.

Powders For Insufflation.
Dusting powders.

Of the agents especially used in the form of powder for dusting
or insufflation, most are antiseptics, astringents and protectives. A
few of them are ewrophen, aristol, dermatol, calomel, formidine, gal-
lanol, gallicin, iodoform, iodol, todoformogen, lenicet, loretin, calcined
magnesia, orthoform, sanoform, sugar, thioform, xeroform and zinol.

F. A. Morrison (p. ¢.) uses gum arabic as a base for the purpose
of insuring prolonged contact of the drug with the eve. Ior example,
in refraction work he employs the following mixture instead of a
solution or the gelatine disc:

I

Homatropin. hydrobrom. aa gr.i
Cocain. hydrochlor.

Pulv. acacie gr.v

A little to be placed on the eye-ball, or in the sac, near the outer
canthus.

In phlyctenular keratitis Ray H. Dean (p. c.) uses xeroform as
a dusting powder not only to the cornca and conjunctiva but on the
skin surface of the lids. He also employs it where iodoform powder
is usually required. In the form of dry xeroform gauze applied to
the eye with a bandage he finds it of great value as an antiseptic
dressing.

Gallicin is used as a dusting powder in many external diseases of
the eye, such as the various forms of chronic and subacute conjunc-
tivitis or it may be applied with a camel’s-hair pencil to phlyctenules
or in superficial ulcer of the cornea.

This is the method advised by me some years ago, but I would
strongly urge the instillation of a couple of drops of holocain (1-§
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per cent.) before applying the powder, because it is likely to irritate
and cause pain.
Schleich’s Infiltration Anesthesia. t

(See Anesthesia, infiltration.)

Spraying Solutions and Mixtures.

I am indebted to J. H. Claiborne (p. ¢.) for the following notes:
“I have had rapid and satisfactory results, especially in the treat-
ment of acute catarrhal infections of the cye by the judicious use of
eye sprays. 1 trim the eye-lashes and allow a few drops of a 2 grain
to the ounce solution of silver nitrate to roll over the exposed mucous
membrane, then I spray thoroughly with a solution of cocaine, about
% of a medicine dropper full of a 2 to 4 per cent. solution and about
15-30 drops of borolyptol to an ordinary spray-tube of water. In
the summer I use ice water and in the winter warm applications, I
then instil a drop of adrenalin chlor. 1-1000. At times I substitute
(particularly in woman) 1 gr. to the ounce of nitrate of silver and
in very sensitive cases I use only the borolyptol, cocaine and adrenalin,
supplementing this with appropriate treatment at home. To many
people the spray is delightful; to others it is disagreeable. I use about
20-30 pounds pressure-—less if disagreeable. On trial T find T use
about 2 to 15 grains of cocaine and the same amount of borolyptol.

I also prescribe a spray at home which in nervous people is easier
to use than drops. 1 tell the patient to pull over the lower lid well
and look up while some one else sprays the following into the cul-
de-sac freely 3 or 4 times a day:

I

Cocain. hydrochlor, gr. i
Sodii bicarb. gr. v
Sodii chlorid, . aa gr.v
Sol. adrenaline chlorid. (1:1000) fl. 5i
Aquee dest. ad. fl. 5i

I use the above as adjuvants in all cases of conjunctivitis, but I
have found the results most brilliant in acute catarrh—particularly,
‘pinkeye.””

Spirits.
Spiritus.

Spirits are alcoholic solutions of gases, volatile liguids, or volatile
solids. A large number are solutions of volatile oils in alcohol and are
often used as flavoring agents. With the exception of the spirits of
nitrous ether, ammonia, whisky, and brandy, they all make cloudy
or milky mixtures when added in considerable quantities to water.
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This turbidity is due to the separation of the volatile oils or other
volatile substances which they contain. Being strongly alcoholic, they
are good solvents for resins, oleoresins, and resinous extracts, and they
do not cause precipitation when added to fluid extracts and tinctures.

They are usual additions to evaporating lotions and liniments, to
be applied to the ocular region for the relief of asthenopic symptoms.
Staining Agents.

Corneal stains.

These are employed chiefly in mapping out defects in the corneal
epithelium—in particular to determine the limits of corneal ulcer and
the exact locality of foreign bodies. Dropped into the conjunctival sac
they stain the defective area so that the contrasting color (green, vel-
low, red, blue) is readily seen.

Chief among them are fluorescein and its compounds with sodium
and potassium (q. v.) but there are several others about as effective,
Among the latter are escorcin, methyl violet, methylene blue, blue and
yellow pyoktanin, all of which are described in the chapters devoted to
External Drugs.

Subconjunctival Injections.

Subconjunctival injections of various agents, such as the normal
salt solution, bichloride of mercury, cyanide of mercury, etc., are used
in a number of affections of the eyeball, as for example, iritis, scleritis,
choroiditis and retimitis, detached retina, etc. The conjunctiva shonld
be anesthetized with holocain or cocain, the point of the sterile hypo-
dermic needle inserted near the margin of the cornea, well into the
subconjunctival tissue, and a few (3 to 10) drops of the solution in-
jected. The pain is not severe when mild salt, borax or boric acid
solutions are employed but it is quite severe when bichlorid, cyanid
and strong (5 per cent. to 20 per cent.) sodic chloride preparations are
used.

Although von Rothmond in 1866 recommended subconjunctivel
injections, using them for the removal of corneal opacities, to Darier*
is due the credit of definitely stating the conditions under which solu-
tions (especially of mercuric chloride) can be best employed in this
way. He used as strong a mixture as 1.1000. The eye was cocain-
ized and a syvringeful injected beneath the conjunctiva 7 mm. from the
sclerocorneal junction. Very little pain or irritation followed and
Darier then and since has recbiimended the bichloride treatment in
cases of incipient creeping ulcer, minor degrees of parenchymatous

*Annales d'Oculistique, 1803, Vol, 109,
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keratitis, acute choroidal infiltrations, leutic disease of the eye and
infected traumatic lesions, The injections are given daily or less
frequently in full or decreasing doses, according to the requirements
of the case. Although the use of sublimate and other mercurial rem-
edies was followed by good results in the hands of many other observ-
ers it was occasionally noticed that the injections were causing pain
and set up serious reactions. For this reason and because it was be-
lieved that the value of the subconjunctival injections rests not so
much in the specific character of the mercurial employed as in the
derivative or stimulating effects upon the lymph and vascular circula-
tion of the cornea and eye interior set up by the injection, less irri-
tating salts were employed. The experiments of Mellinger* showed
conclusively that we can with less pain and danger to the patient, ob-
tain from common salt (1:10 per cent. solution) practically all the
resolvent effects of mercuric chloride. This safe and painless pro-
cedure has been used with some success as an adjunct to the treatment
of detached retina, iritis with posterior synechia, all forms of corneal
ulcer and in many cases of scleritic. In its turn it will probably, in
most cases, have its place in ocular therapeutics taken by dionin (q. v.)
whose action is, in some respects, similar. I am in the habit of using
1 to 5 per cent. subconjunctival salt injections as a continuation of
the treatment by dionin when that drug has ceased to produce the
conjunctival edema without which its therapeutic value is prac-
tically nil.

Darier (Thérapeutique Oculaire, p. 32) in addition to its employ-
ment in hypodermic and intravenous injections (0.06 to 0.08 centi-
graname) advocates the use of enesol subconjunctively, and believes
it is likely to replace mercuric cyanide and other salts of mercury for
all these purposes. It is less irritating and less painful than they and
gives excellent therapeutic results,

In his earlier experiments with this method Darier advised that
a solution of 1:1000 mercuric chloride be injected into the cocainized
eye, especially in serious cases of corneal and intraocular infection.
He found that from two to five doses, introduced beneath the ocular
conjunctiva about 7 mm. from the sclero-corneal junction gave the best
results. An injection could be given daily or at greater intervals ac-
cording to the requirements of the case. The conjunctival swelling
and ocular irritation soon disappeared. Darier believes these injec-
tions to be of much value in the milder forms of parenchymatous kera-
titis, beginning “serpent” ulcer of the cornea and in some acute infil-

*Archiv. f. Augenheilk, 32. 1896,
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trations of the choroid. He also found them valuable in intraocular
syphilitic lesions and in infected operative and other wounds of the
eyeball. e ascribes their modus chiefly to the fact demonstrated by
Gallemaerts* and others that solutions of mercurial salts injected be-
neath the ocular conjunctiva find their way into the interior of the eye.

The proposal to disinfect the ocular contents by means of subcon-
junctival injections gave rise to a war of words and much laboratory
work and clinical experimentation both in this country and abroad.
It was finally concluded that in whatever way it was accomplished this
method of treatment is valuable, that it is not necessary to use such
strong solutions (often followed by disagreeable consequences) and
that probably good results that flowed from their use is more depend-
ent upon their counter-irritant and depletive action than upon their
germicidal or anti-toxic effects. For these reasons ophthalmic surgeons
now generally make use of solutions of common salt instead of mer-
curial and other compounds. Beginning, as a rule, with five drops dailv
of normal salt solution the injections are increased to a point where
a slight degree of discomfort is experienced ; the amount or strength
of the injection should not be increased or used so frequently as to
cause pain, lachrymation or continued foreign body sensations, che-
mosis of the ocular or palpebral conjunctiva, subconjunctival hemor-
rhage, pericorneal injection or haziness of the cornea.

In detachment of the retina subconjunctival salt solution, as an
adjunct to other treatment, should begin with the usual one per cent.
solution and be gradually increased until 3, 4 or even 5 per cent.
strengths are -employed.

This method of exhibiting various ophthalmic remedies undoubt-
edly possesses virtues superior to the ordinary plan of instillation or
massage. It has been demonstrated that the good results so often
seen are, in some instances, due to a form of local counter-irritation
combined with an increased ex- and endosmosis. In other words, the
subconjunctival use of normal salt solutions is generally as effective
as the use of 1:10,000 peroxide or cyanide of mercury solution. Al-
most every agent ordinarily effective in ocular diseases has been used
in this way and as the local irritation is generally slight and the effects,
when the method is rationally employed, are good it ought to have a
wider vogue. Risley (27) has not seen an instance of inflammatory
reaction, or any thickening of the conjunctiva or subconjunctival tis-
sues, or any adhesion of the tissues to the sclera, even when the salt in-
jections had been made daily or on alternate days continuously for

*Bull. d'Acad. Royal. de Med., Belge, VII., 1803,
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many consecutive weeks. He believes the beneficial action is due large-
ly to the protective influence of the serum-albumin poured out into the
aqueous humor. The injection of neutral, saline solutions of low spe-
cific gravity rapidly dilates the chamels of exit and at the same time
dilutes their contents, and so by a rapid diffusion of fluids hastens the
flow of the diluted lymph and albuminoid substances through their
normal channels. It is probable, also, that the emptied spaces are at
once refilled by a fresh supply from the original source which will be
richer in albuminoid substances and, withal, would carry a fresh nu-
tritive supply to the tissues.

Schiele (17) found the subconjunctival action of sodium iodate of
especial value. He used o.10 solutions (not boiled but freshly pre-
pared) to which from one to three drops of a 1 per cent. solution of
acoir: (q. v.) were added to each syringeful to make the injections
painless. The conjunctiva was first anesthetized by instillations of
cocain, or cocain and atrabilin, Pain after the injections was either
very slight or entirely absent. No edema of the conjunctiva or swell-
ing of the eyelids was seen in any case. The injections were made far
back from the cornea, to avoid injuring any of the large conjunctival
vessels. No adhesion between the conjunctiva and sclera, or necrosis
of the tissue was observed. These injections of a syringeful of 1-1,000
sodium iodate solutions were repeated not oftener than every three or
four days, and were wused in iritis, cyclitis, keratitis, secondary glar.-
coma and panophthalmitis with marked relief of the pain, which de-
creased decidedly within a few hours, disappeared entirely or was slight
afterwards.

Maggi (Annaii di Ottalmologia, Fasc. 3-4, 1907) has compared the
results of subconjunctival injections of bichlorhydrate of quinine, 1 to
400, of chloride of sodium, 0.75 per cent., and of sublimate, 1 to 5,000.
He prefers weak quinine injections, as they act best in causing the
absorption of pus from the anterior chamber and in limiting infective
processes in the cornea. The treatment is more efficacious the earlier
it is commenced and the weaker the infection.

T. A. Woodruft first drew my attention to the employment, sub-
conjunctivally, of the following mixture in iritis, corneal ulcer, etc. I
find that it acts remarkably well, produces very little local irritation
and is an improvement upon salt solutions and any mercuric prepara-
tion that I have hitherto used. The formula is as follows:

B

Todin. gr. 1-7
Potassic iodid, gr. 1

Aque dest. fl. 3i




CLASSIFICATION OF OCULAR REMEDIES, 71

Bull (18) believes the efficiency of the various solutions to be due
not to increased local acceleration of the lymph-currents, the so-called
leucocytosis, or to the antiseptic action of the remedies employed, since
the presence of such processes cannot be demonstrated in the tissues of
the eye following the injections. The chief change seems to be in the
composition of the aqueous humor. The latter becomes hemolytic
and richer in albuminoids from the irritating action of the injections,
which cause congestion and increased transudation from the blood-
vessels of albuminoids with which, it is now known, the protective
substances of the blood are always found. He has used sodium
chloride, sublimate, mercuric cyanid, and hetol (q. v.) of varying
strength. No important differences in mode of action or effect were
seen between salt solutions and those of mercuric cyanid. The latter
(even when cocain or acoin was added to the 1:5,000) solution before
injection, always caused a great deal of reaction, severe pain, and con-
junctival inflammation, and was followed by persistent chemosis and
hypersensitiveness of the conjunctiva. Hetol (sodium cinnamate)
was used in a 1 per cent. solution, half a gram being injected, after
cocain, at first every other day. It seemed to influence favorably the
course of the disease in herpes and interstitial keratitis, to be of bene-
fit in hastening absorption in acute uveitis, but was of no use in
chronic cases, notably in scleritis, Bull believes that this method does
not bring about any more rapid or favorable results than those we
have hitherto employed in affections of the cornea, uveal tract, or
retina.  In orbital cellulitis of an infective nature, however, bichlorid
(1:1000) did exert a very favorable and unusually rapid effect in
hastening the suppurative stage.

An example of the effectiveness of the subconjunctival use of
inert substances is deWecker's recommendation of gelatin (q. v.).
Noting the remarkable results of gelatin injections in aneurisms of the
aorta he was led to employ the same material, either alone or in com-
bination with 3 to 5 per cent. solutions of chlorid of sodium, subcon-
junctivally instead of the painful injections of 10 to 20 per cent,
solutions of salt. He speaks encouragingly of the method of modify-
ing the osmotic currents more particularly in cases of intraocular hem-
orrhage. The injections are painless and they are not followed by any
reaction if properly sterilized solutions of isinglass are used.

Karl Wessely’s* experiments with subconjunctival injections of
salt solution resulted in his belief that they act through their osmotic
action upon the internal tissues of the eye. Analysis has proved that

*Abstract in the London Lancet, April 4, 1903,
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their penetrating power is very small, that they do not produce their

effect as lymphogogues nor, so far as regards sodium chloride injec-
tions, by any direct action in setting free leucocytes. They really act
as powerful local stimuli to the conjunctiva and even when
frequently employed have no injurious effects. The nerves of the
conjunctiva, thus energetically stimulated, act in a reflex manner, pre-
sumably through the vaso-motor nerves in the vessels of the adjoin-
ing vascular territory, leading to dilatation of the ciliary area. The
hyperemic conditon of the ciliary vessels renders their walls more
permeable, and the result is the secretion of aqueous humor con-
taining much albumen, in place of the normal aqueous, which con-
tains none. Wessely further obscrves that the accompanying process
of inflammation, particularly edema, has long been regarded as a
safeguard to the organisms without particular reason. Bacteriological
researches have, however, shown that the serum of normal blood con-
tains several protective materials which play an important part in
the strife against lower organisms, and that these materials, to which
the names of bacteriolysins, aglutinins, kemolysins and precipiting
have been applied, are in all probability associated with the albumen
of the serum. The question immediately arises whether, as the norma!
aqueons humor is almost destitute of albumin, while that secreted

after subconjunctival injections contained a notable proportion of al-
bumin, the beneficial effects observed might be due to the presence
of ferments, enzymes, or solvents eliminated with it. Experiments
made with animals rendered immune with the blood of an ox showed
that the -normal aqueous humor has no power of dissolving bovine
blood-corpuscles, and hence contains no hemolysin.  But if a sub-
conjunctival injection were made, of a 5-10 per cent. solution of com-
mon salt, and after the lapse of half an hour the aqueous was with-
drawn, it quickly dissolved an equal volume of a 5 per cent. mixture
of blood corpuscles—a very interesting result, Still other experiments
demonstrated clearly that the power of solution in the newly secreted
aqueous was in direct proportion to the amount of albumin that the
fluid contained.

Subconjunctival injections of air, sterilized by drawing it through
the needle of the hypodermic syringe heated to redness in an alcohol
flame, have been used for tubercular disease, sclerosing keratitis, and
by Terson in ordinary keratitis and ulcer of the cornea. Possibly this
method was suggested by the use of the same remedy for intraocular
injections (q. v.). The air (1 or 2cc.) is injected every three to eight
days, or when the previous dose is absorbed. The eye should be well
cocainized when little or no pain is experienced. Terson abscribes the
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action of the remedy to the same influence observed on injecting air
into the tissues for neuralgia.

In serpent ulcer, in infections following cataract extraction—in-
deed, in any severe purulent process involving the eveball—H. W,
Woodruff (p. c.) strongly recommends subconjunctival injections of
mercuric cyanide, after the method of Bourgeois, as follows:

The conjunctiva is anesthetized by three or four instillations of
4 per cent, cocaine solution during ten or fifteen minutes. Then eight
minims of a solution of cyanide of mercury, 1 to 1,000, with four min-
ims of 4 per cent. cocaine added, are injected beneath the external con-
Junctival cul-de-sac with the hypodermic syringe. When the needle
comes in contact with the externa! wall of the orbit the point should
be turned slightly inward and the needle plunged deeply into the
tissues, so that the injection is more than subconjunctival. The tissues
of the orbit surrounding the eyeball are bathed with this solution.
The swelling and edema which follow are quite severe, but this is
probably beneficial rather than harmful. He has used these injec-
tions in thirty cases with signal success.

That the subconjunctival use of powerful antiseptics is occasionally
followed by disagreeable results is well established. For instance de
Schweinitz (Ophthalmic Record, April, 1907) noted a case of intra-
ocular tension following a subconjunctival injection of a solution of
mercury cyanide. The patient, a man, 29 years old, had a marked
uveitis of the left eve which had begun with a conjunctival hemorrhage,
and later a hemorrhage into the vitreous had occurred. His general
condition was good. Vision of the left eye, after correction of 1 D. of
hyperopic astigmatism with its axis 180 was normal, vision in the left
eye was 6-60, tension below normal, anterior chamber deep, iris dis-
colored and its pupillary area thickened and elevated. There was a
fine, punctate keratitis, the vitreous was filled with thick opacities
through which the fundus showed dimly, revealing a disk with blurred
margins and very dark tortuous veins. There was a marked contrac-
tion of the visual field on the upper and temporal sides. Scopolamin
mydriasis, mercurial inunctions followed by iodide of potassium and
pilocarpine diaphoresis gave very satisfactory results, and vision finally
rose to 06-20.

During the treatment ten subconjunctival injections of physiologic
solution were given with apparent improvement, After the treatment
had been continued for five weeks a subconjunctival injection of ten
minims of cyanide of mercury 1-1000 in the upper and outer portion nf
the bulbar conjunctiva between the superior and external rectus was
given. Within a few minutes there was severe pain and in half an
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hour intense injection of the eye ball, marked steaminess of the cornea
obscuring the underlying tissue, decided rise in the ocular tension and
reduction of visual acuity to hand movements. Hot compresses and
instillations of a solution of eserin 1 gr. to the oz. with adrenalin 1-
1000 afforded some relief. The attack lasted five hours, treatment he-
ing continued, but the adrenalin was omitted and pilocarpin, 2 grs. to
the oz. was substituted for the eserin. Next day the only traces of the
disturbance were a small patch of congestion over the area of the in-
jection and a tenderness of the globe.*

Intracular Medication.

Following Koster's attempt to cure intracular tuberculosis by the
injection into the anterior chamber of sterile air after the aspiration
of a portion of the aqueous humor, Terson and others have experi-
mented with the same agent in subconjunctival form. Farniéref be-
lieves the methods to be of considerable value, especially in conjunc-
tion with other treatmment, and finds it entirely free from danger. He
thinks it is particularly effective in the superficial forms of keratitis
and scleritis, kerato-conjunctivitis of phlyctenular origin, ulcer of the
cornea, central or marginal, with or without hypopyon.

This treatment relicves in particular the ocular pain, photophobia,
lachrymation and blepharospasm of these discases. It also increases
the remedial effect of other remedies given with it, especially when
they are exhibited as powders and ointments. Holding the lids apart
with the thumb and index finger and in the other hand a sterile hypo-
dermic syringe filled with air drawn through an alcohol flame, the
point of the needle is entered, at a tangent, near the corneal margin.
It is then depressed and the point pushed 5 or 6 mm. beneath the con-
junctiva. Slowly the piston is gently but firmly pushed home until the
conjunctiva is “blown up” and so that the mucosa at the corneal mar-
gin is all around distinctly raised above the cornea itself. Elevation
of the entire bulbar conjunctiva is of course possible only when there
are no scleral adhesions.

Unlike subjunctival injections of bichloride and cyanide of mer-
cury (q. v.) Farniére says that sterilized air has a calmative effect.

The treatments should not be continued too long. They may be
repeated, on an average, cvery three days, and in ordinary cases five
injections are given, thus occupying fifteen days in all. If decided re-
lief is not obtained at the end of that time the method should be aban-

doned for some other. It does not pretend to cure the diseases men-

*Abstract from Ophthalmology, July, 1907,
tLa Clinique Ophtalmologique, July 25, 1908,
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tioned above; it aids in their cure. Finally, the remedy is not limited
to tubercular cases, but is applicable to all forms of the diseases men-
tioned.

Vaso-constrictors.

Agents that produce contraction of both arteries and veins of the
anterior plexus, accompanied by blanching of the conjunctiva, complete
whitening of the sclera and more or less pallor of the palpebral skin.
The conjunctival vessels are reduced to microscopical threads and the
superficial veins generally require a lens to locate them.

We are principally concerned in the local vessel-contractors which
are chiefly cocaine, the majority of the cycloplegics (q. v.), and the
suprarenal extracts. The two first are fully discussed elsewhere; of
the last named it may be said that since Bates* drew our attention to
the effects of an extract of suprarenal capsule upon the eye and showed
that it acts as a powerful vaso-constrictor, Takamine, through Parke,
Davis & Co., put at our disposal adrenaline hydrochloride, a much more
convenient and cleanly preparation of the suprarenal body. One of the
early preparations was the liquid extract of suprarenal glands made
with glycerine, one part being equal to one part of the fresh gland.
From 1 to 10 per cent. of this was employed in experimenting upon the
eye. Since that time numerous substitutes for this useful agent have
been marketed but it cannot be said that any of them is more valuable
in eye surgery, although several of them are cheaper and probably of
equal importance from the ophthalmic standpoint.

Besides adrenal, adrin, acrabilin, hemostatin, suprarenaline, ad-
renin, suprarenin (both animal and synthetic) we have hemisine, renu-
glandin, adnephrin, paranephrin, renastyptin and a dozen other pro-
posed substitutes for adrenalin all of which will be described at greater
or less length in the alphabetical list of external drugs.

Most of them are, like the original adrenaline chloride, sold as
1:1000 solutions with or without some preservative (chloretone, com-
mon salt, boric acid, phenol, etc.) and protected from light and air in
glass-stoppered, amber bottles.

It is still believed by some surgeons that the vaso-constrictor
qualities of suprarenal extract can be utilized in the treatment of ex-
ternal diseases of the eye.f Such a position ignores the well-worn
pathological idiom that local distress is the cry of the affected parts for
blood. The continual hyperemia of the oculovascular system is merely
nature’s effort to meet germicidal and other hostile invasions of the
eye-coverings by a free supply of blood. To arrest this flow of nutri-

*\New York Medical Journal, May 16, 1896,
The Ophthalmoscope.
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tive fluids is to postpone or prevent a cure of the disease. Yet as
local hemostatics and as adjuncts to eucaine and cocaine, (eucapren,
cocarenaline, caprenaline), eserine, atropine, fluorescein, suprarenal
derivatives have an important place in ophthalmic practice.
Venesection.

Phlebotomy. General Blood-letting.

In the revulsion of feeling and the reversal of public and pro-
fessional opinion this method of lessening blood-pressure, removing the
volume of toxic blood, reducing abnormal temperature and of reliev-
ing the pain and congestion of inflamed tissues has almost been for-
gotten. In my opinion, there is still a place for this remedy, especially
in cases of acute iritis, acute inflammatory glaucoma, scleritis, threat-
ened panophthalmitis occurring in robust, full-blooded individuals that
were benefited by “letting blood” in the good, old way. Webster Fox
has voiced this sentiment quite recently (see retinal hemorrhages) and
the ophthalmolegist would do well to bear it in mind.

From four to 10 ounces of blood may be drawn from the upper
arm and the venesection may be repeated if necessary.

It has been said that the American is not a fit subject for phlebot-
omy and it is quite true that the systemic and local effects of this form
of depletion may usually be reached by purgation, counterirritants
(q. v.) and such local lymphagogues as dionin, but there still remains
a class of plethoric individuals in whom acute outbursts of inflamma-
tory eye disease urgently call for more potent remedies.

Excepting in cases of extreme anemia, hemophilia, senile cachexia,
Kyrieleis recommends venesection in relapsing ocular hemorrhages,
and, if not successful, as a last refuge, ligature of the common carotid.
However, he believes venesection has advantages over ligature: under
aseptic precautions it is a perfectly harmless procedure and it may ne
repeated without damage as often as required.

Wines.
Vina. Medicated wines.

Medicated wines form a class of liquid preparations in which
white wine is used as a menstruum. They are all freely miscible in
water and in alcohol and although quite similar to tinctures are not so
strongly alcoholic. The ophthalmologist is mostly interested in vinum
opii (q. v.).

X-Rays. Roentgen Rays.
The remedial use of this agent in the treatment of eye diseases is

of undoubted value, although there have not as yet been firmly estab-
lished those rather extravagant claims that were first made for it. In
palpebral epithelioma (Sweet, Pusey, Mayou) and wernal conjunctivitis
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(Frank Allport) undoubted cures have been effected ; in sarcoma and
carcinoma of the ocular tissues it has been decidedly helpful.

Holzknecht has called attention to the difference between carci-
noma and sarcoma, in their relation to X-ravs. It is known that the
action of the rays rapidly becomes less effective below the surface, ap-
parently because the greater portion is absorbed by the superficial lay-
ers; cells of pathologic tissue are also much more sensitive to the rays
than those of normal tissue. Carcinoma cells are only destroved on
the surface, while the deep infiltrating carcinomas of the skin are very
little, and the carcinomas of internal organs are not at all affected by
X-ray treatmeént; on the other hand, as shown by cases already re-
ported, even deep-seated sarcomas, e, g., of the ovaries, react in a sur-
prising way to the rays. The sarcomatous tissue is not alone in this
respect ; it shares the peculiarity of enormous sensitiveness with that of
mycosis fungoides, and of pseudoleukemia. The action of the X-rays,
therefore, depends not only on their penetrating power, and the absorh-
ing power of the tissue treated, but also on the sensitiveness of the tis-
sues exposed to their influence.

I invariably use this agent after every enucleation or orbital exen-
teration for malignant disease.

Birch-Hirschfield points out that unless the Roentgen rays are
used with proper care they may occasion loss of the eyebrows and eye-
lashes, burns of the conjunctiva and conjunctivitis, and inflammation of
the cornea and iris. Intraocular injuries may also follow, such as e-
generation of the macular region and ganglionic layer and vessels of
the retina, and of the medullary fibres of the optic nerve. He conse-
quently suggests that the eyeball should be properly protected and that
exposure to the rays should neither be too protracted nor too frequent.

The X-rays have been found effective in the treatment of rodent
ulcer and epithelioma of the eyelids; sarcoma and other orbital
growths; trachoma ; tuberculosis of the conjunctiva; vernal catarrh;
blastomycetes ; scleritis ; blepharitis ; glaucoma.




CHAPTER V.

THE TECHNIQUE OF OPHTHALMIC THERAPY.
Baths—Bier's Congestion Treatment—Local Blood-letting—Leeches—

Pesie it 7
‘esis—

Wet Cupping—Brushing and Swabbing—Br g
Cautery—Application of Cold—Dams—Application of Heat—Hot
Water Bags—Irrigators—Undines—Hypodermic Injections—Intra-

ocular Medication—Massage.
Artificial eyes.
Protheses. (See Diseascs of Orbit.)
Baths.
Sweat Baths.
The following directions I am in the habit of furnishing patients
for home or hospital treatment :
The baths should be given when the stomach is empty.
tient should be in bed and wrapped up to the chin in a woolen blanket
nd again covered with at least four woolen blankets. Under the lat-
ter six quart bottles containing boiling hot water should be placed. 1f
used at all, pilocarpine or other adjuvant should now be given by the
mouth or hypodermically. The patient is also given to drink at least
a pint of very hot water, very hot and weak lemonade, or very hot tea,
to be administered through a bent glass tube, while the patient is lying
down. In a few minutes he should begin to break out in a profuse
perspiration, which should continue for at least two hours, only stop-
ping short of that time if he shows any bad symptoms. At the end
of two hours he should be thoroughly dried and the skin rubbed with
alcohol and then allowed to rest for another two hours, when he may

The pa-

go out if he wishes,
Bier's Congestion Treatment,

(See Hyperemia Treatment.)
Blood Letting, Local.

Local bleeding. Leeching. Wet cuppinrg.

It is generally agreed that the local abstraction of blood is a
valuable agent for the reduction of most acute, deep seated inflamnia-
tions of the eye, such as iritis, iridocyclitis, glaucoma, choroiditis, etc.
The pressure exerted upon the sensitive nerve-endings by the dilated
blood vessels (and increased quantity of blood in the congested tis-
sues) is thereby removed and the severe pain which usually accom-
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panies these abnormal conditions is often promptly relieved. Al-
though there are several methods in use for the abstraction of blood
in this neighborhood, such as scarification of the conjunctiva, opening
an artery in the temple or the application of the leech, the last named
is the most popular. One may use either the living animal or its
substitute, the artificial leech. The latter is preferable, as it is not
only more certain in its action and more agreeable to the patient, but
the amount of blood abstracted can be easily regulated.

The artificial leech consists of a glass cylinder in which works a
piston connected with a thumb serew. This is attached to the piston
rod, by means of which it can be raised and lowered. The skin of
the temple, half an inch from the outer margin of the orbit, is the
most desirable place for its application. Here the skin is first scari-
fied, either with a small instrument containing a punch that cuts two
crescentic wounds, or a number of small incisions are made with a
fine scalpel. The end of the cylinder is then applied over the wound
and the blood withdrawn by exhausting the air in the cylinder., At
least half an ounce of blood should be withdrawn if a decided effect is
to be produced upon the intraocular circulation,

Cupping.

A rubber “cup,” or a glass cylinder attached to one, and a
small lancet are all that are needed for this operation. The skin of
the temple is highly scarified by criss-cross incisions and the blood
drawn by suction. The cup of the Victor or other machine, used in
giving massage (q v.) may also be used. Dry cupping is occasion-
ally recommended for the relief of ocular pain.

Brushing and Swabbing,
Grattegze.  Brossage.

The mechanical removal of diseased tissue from the conjunctiva
with or without the application to the partially denuded area of anti-
septic or other medication is an effective remedy in several diseases of
the lids. In trachoma, for example, with exuberant folliculitis, the
evulsion (after alypin or cocaine) of the granulations with the thumb
nail, (rather barbarous method) with a tooth-brush, with gauze on the
end of a probe, not to mention special forceps and other appliances in-
vented for the purpose, is generally followed by excellent results. Tf
applications are subsequently made it is well to wait until the bleeding
(to which the beneficent results are in part due) has entirely stopped.
Then gauze wrapped about a wooden spatula and dipped in the rem-
edial agent [tincture of iodine, 1:3000 bichloride or cyanide of mercury,
1:2000 formalin, glycerite of tannin, etc.] is gently rubbed over the
diseased membrane,
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Swabbing without preliminary curetting, grattage, brossage, etc.,
is a valuable means of thoroughly applying many remedies, both liquid
and solid. Cotton or gauze wrapped about wooden, glass or other ap-
plicators and dipped into the solution or fine powder forms an excel-
lent means for these procedures.

Camel hair pencils though effective are less cleanly than this
method, unless they are renewed at each application.

Cataphoresis.

Cataphoresis.
Has been employed by Kriickman (1) who used it for intro-

ducing mercury locally into the system in syphilitic diseases of the
eye. He found, experimentally, that currents of 1.2 to 1.3 milliam-
peres could be applied to the eyeball without producing necrosis or any
change in the finer tissues of the eye. Of the various salts of mer-
cury, sublamin 1-3,000, and succinate of mercury, 1-4,000, were found
to be the least irritating. The method is to be recommended only for
rapid and temporary use, a general mercurial treatment being required
at the same time. It may be used in the following syphilitic condi-
tions: 1. In rapidly growing or early appearing nodular processes,
e. g. tuberous syphilide and gumma resembling episcleritis. 2. In ob-
stinate inflammation when the body is already oversaturated with
mercury. 3. For diagnostic purposes, when the general symptoms have
not appeared, and it is important that they should not be masked.
4. For very rapid action. 5. In the presence of mercurial stomatitis.

It is applied by especially constructed electrodes which can be at-
tached to the strect current. A current of 0.8 to 1.0 milliampere is
employed for 20 to 30 minutes, and the current is reversed every two
and one-half to three minutes. The treatment may be repeated every
other day, and from three to ten treatments are usually sufficient. The
author reports 28 successful cases.

D. S. Sager (p. c.) believes, after cataphoresis, if the lower
canaliculus is spiit, in washing out the sac. He makes it a point
to turn the bent tip upwards, syringing so that the fluid, argyrol or
other, regurgitates through the upper canaliculus, or at least so that
the surrounding tissues shall be well medicated and cleansed. Where
the upper canaliculus is slit open as advised by Landolt, the procedure
is already solved. Then again in trachomatous and chronic granular
conditions of the eyelid, he suggests that the cataphoretic treatment
on the lids be given a fair trial. He has succeeded with it when ra-
dium, X-ray, Finsen, high frequency, etc., etc., have all failed. The
method is accomplished by placing the positive end of a copper elec-
trode in a solution of common salt, the negative electrode also in the
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solution, with no contact of electrodes. When a sufficient amount of
copper chloride is deposited upon the positive electrode, after wiping
the lid clean with absorbent cotton, or washing off the lid surfaces, the
positive electrode is applied directly to the lid-surface for a few sec-
onds, even to half a minute. Sometimes the lid is cocainized or other-
wise rendered insensible (holocaine or eucaine). The reaction is prob-
ably considerably less than with copper sulphate stick, this depending
upon the individual somewhat. He used this same method in reducing
turgid nasal conditions.
Cautery.
(See, also, Cauterants.)
Instead of making actual contact with the point of the cautery,
D. W. Greene (p. c.) heats the metallic point to a cherry-red cclor
and approaches it to within half a mm. of the corneal surface (or as
near as possible without touching it) so as to destroy only the super-
| ficial debris. This method produces effective asepsis without destroy-
ing any normal tissue and no scarring results.

Actual Cauntery. An excellent substitute for the galvanocautery is
the hollow needle fashioned after the Paquelin cautery used in pyrog-
raphy—"burnt wood” work. This simple device rarely gets out of or-
der, can be had everywhere for a few dollars and, when the electro-
cautery is not at hand, will be found most useful; indeed, T know
several surgeons who, for various reasons, have discarded all other
forms of the actual cautery and use the “burnt wood” needle instead.
Cold, Application of.

Cold is a common and extremely useful application to the eye.
The form of its application should depend upon the character and lo-
cality of the lesion. Iced applications are used in the severer forms of
inflammation, when secretion is abundant, by means of gauze pads (7
or 8 thicknesses) or absorbent cotton about 214 inches in diameter.

These pads are placed on the flat and smooth surface of a block of
ice, which should be large enough to hold at least half a dozen, and
the excess water wrung out before applying them to the eye. They
must be moist but not qwet, in order to avoid the disagreeable chilling
of the surface of skin from the water running over the face. The
pad should be changed frequently and, as it quickly absorbs the heat
from the inflamed parts, ought to be replaced by another pad with as
little delay as possible, so that the eye will not be exposed any longer
than absolutely necessary during the procedure.

In the less severe inflammations cold may be applied in a manner
similar to that described under moist hot applications, by means of a
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folded towel, using a basin of cold or iced water in place of the hot
water. Cold or iced applications should not, as a rule, be used as long or
as often as hot applications. In the milder forms of ocular inflammation
five minutes is quite a sufficient length of time, although in the severe
types of purulent conjunctivitis iced applications may be kept on for a
longer period. Cold applications should not cause pain or discomfort
to the eye; if they do they must be discontinued, or replaced by hot
fomentations. The ice pack should never be applied to the eye.

Cold is generally employed in superficial inflammations of the
eyeball and lids, especially in hyperemias and inflammations of the con-
junctiva, purulent and otherwise, but 1s to be avoided when the cornea
becomes affected. Tt is also indicated in most injuries of the globe.

A. Duane (p. c.) believes that iced applications should be used in
(a) acute conjunctivitis, ophthalmia neonatorum (gonorrheal oph-
thalmia, traumatic conjunctivitis) as long as the lids are intensely

Suspend the application when the skin of the lids begins to

swollen.
Use it also (b) in tran-

wrinkle, showing that edema is subsiding.
matic iritis,
Dams.

Immersion treatment.

That the medicament may remain for as long a period as seems
necessary when instilled into the conjunctival sac, several devices have
been invented. Among these is the making of a dam to stretch from the
nose along the orbital margin to or beyond the external canthus. The
patient should lie on his back and the dam, made of rubber,
clay or other material, retains the collyrium poured into the space thus
fashioned until it overflows and thoroughly covers the front of the
eye. Myles Standish, as well as other surgeons, employs this means
for the application of argyrol and similar agents for periods varying
from five minutes to half an hour. Additional effect is obtained by
having the patient “wink” the fluid well into the eye during this time.

Aside from other treatment of inflammations of the lids, lachrymal
apparatus and uveal tract, E. E. Holt (p. ¢.) uses a dam about the
orbital margin, of putty, cotton batting or rubber cloth. The patient
lies down, the cavity thus made is filled with hot normal salt solution,
and the patient winks in the fluid until it becomes cool. This expedient
facilitates the resolution of the inflammation, the exudates clear up
and the parts are materially assisted in regaining their normal func-

tion.
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Heat, Application of.

Heat in eye surgery is generally applied in the form of moist
applications.

Dry heat is sometimes used, but its action does not seem to be as
effectual in promoting the absorption of the products of ocular inflam-
mation as the moist forms. Various appliances and methods of ap-
plying dry heat have been recommended, all possessing their advantages
and disadvantages. A simple and easy plan is to take an ordinary
saucer and place it in the oven until it is too hot to handle. It should
then be wrapped in a piece of flannel, which has also been well heated,
and applied over the eye and surrounding parts, previously filling in
the depression around the eyeball with warm cotton wool. The whole
dressing should then be kept in place by a bandage.

The direct application of heat to the eye.

Several workers have devised methods for applying heat directly
to the eyeball. Tor example, Ostwalt* has invented an appliance, called
Thermearophore, which essentially consists of an elastic bulb, a spiral
tube, and a soft rubber cup (with attached thermometer) large
enough to fit over the orbit. Fresh air is driven by the bulb into the
spiral tube, which is placed over a Bunsen burner, and the air heated
by these means is then forced into the rubber cup. The dry, super-
heated air can be borne at a temperature of 100°, 150°, or 175° C.
Treatment, given once or, occasionally, twice a day, is continued for
about half an hour. The apparatus is intended to be used by the pati-
ent himself. Golesceano,** on the other hand, attains a similar end by
adopting a somewhat different plan. He applies heat to the eye hy
means of hot vapour. His apparatus consists of a dome-shaped boiler,
connected with one branch of a double-channeled tube, of which the
second branch is connected with a hand-bellows. Vapour from the
boiler passes through the peripheral part of this tube, while cold air
from the pump is forced through the central division. The vapour is
led into a funnel-shaped mask fitted over the patient’s orbit. The
steam has a temperature of 40° to 45° C. Applications number one to
four daily, and are continued on each occasion for from five to ten
minutes, Ostwalt and Golesceano agree in finding the direct applica-
tion of heat (dry or moist, as the case may be) useful in such super-
ficial affections of the eye as blepharitis, phlyctenular keratitis, inter-
stitial keratitis, and various forms of iridocyclitis. Roughly, then, the
applications are indicated for the relief of pain and for the cure of

*Annales d'Oculistique, March, 1005,
**Recueil d'Ophtalmologie, July and August, 1905,
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chronic inflammations of the eyelids, cornea, or uveal tract. (Sydney
Stephenson in the Ophthalmoscope, Aug., 1908).

The well-known Leiter’s coils, made of lead tubing of a convenient
size and supplied with tapes for application to the ocular region, are
also quite effective as a means of supplying heat (or cold) to the eye.
The reservoir is placed sufficiently above the level of the recumbent
patient’s face to permit of an easy trickle of water at the required tem-
perature through the leaden coils to be received by a vessel placed be-
neath the bed or couch.

Hot, moist applications can be applied by means of pieces of
flannel, or gauze, of several thicknesses wrung out of water as hot
as can be comfortably borne. They should not be too large, although
of sufficient size to completely cover the iront of the eye. They
should be changed quickly as soon as they show signs of becoming
cool.

Hot water may also be applied with a small towel, or ordinary
wash cloth, folded about three inches wide by eighteen inches long.
The patient is directed to hold one end of the towel in each hand and.
dipping it into water as hot as can be borne, to apply it to the closed
lids and parts surrounding the eye. It is applied to the ocular region
and held there a moment, the application being repeated for the length
of time desired. Hot applications to be of any therapeutic value
should be applied every hour or two (depending upon the severity
of the case) and for ten or fifteen minutes at a time. The temperature
of the applications should be as high as can be endured, 115° to 125"
F. On account of the danger of scalding, the skin of the lids and
surrounding parts should be protected by anointing it with vaseline,
or some simple ointment, previous to making the application,

Hot applications are valuable in most deep-seated inflammations
of the eyeball to promote the absorption of exudates, for the stim-
ulation of the circulation and for the relicf of pain. They are es-
pecially indicated in ocular headuache, iritis, cyclitis, keraiitis and
corneal ulcer,

The Japanese “hot-box"—the small hand-warmer to be obtained
in any of our “Oriental” art stores—is a favorite instrument for ap-
plying dry heat to the eye. It is readily obtained, quite effective and
gives out a uniform supply of caloric for an hour or two.

A. Duane (p. c.) advises hot (not simply wwarm), moist com-
presses in all painful and inflamed conditions of the anterior portions
of the eye except when cold (q. v.) seems indicated or is not well
borne. In cases of uveitis, etc., he thinks it is advantageous to apply
hot water directly to the eyeball, drop by drop, using a solution (saline
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or boric acid) of 110-145° F,, or higher, as the patient develops tol-
erance.
Hot Water Bags.

These are made of convenient size and shape for application to the
ocular region. They afford one of the most cleanly means of applying
dry heat and of securing rubefaction. When covered with flannel or
wrapped in cloth they retain the heat much longer and are much less
liable to produce burns. The possibility of this accident should always
be kept in mind; the bag should not be used when it is too hot to be
borne for half a minute against the cheek.

O. A. Griffin* uses in aggravated and prolonged acute inflammna-
tory diseases of the eye a swall rubber bag through which either hot or
cold water can be syphoned. 'To make the application more effective
(by a retention of the applied temperature) a double layer of moist-
ened gauze, about two inches square, is first placed over the affected
eye and the water bag then put into position and retained in place, if
desired, by means of a tape or string. Single or double bags are
used, depending upon whether one or both eyes are affected. To re-
tard the discharge of water and thus prolong the duration of appli-
cation, and also to produce a distension of the bag, a tiny opening is
made at the end of the discharging tube by inserting a bit of hard
rubber tubing which contains a minute passage through which the
water escapes. The arrangement is conipleted by placing two pitchers
of like capacity at the proper height to produce a slow and steady
flow of water from the upper to the lower vessel. When the upper
one is nearly empty, it is only necessary to pinch the tubing or elevate
the discharging end and pour the water from the lower into the upper
pitcher to keep the apparatus running properly. The stream will flow
from thirty to sixty minutes, depending upon the relative height of
the pitchers and the size of opening in the discharging tube. By tim-
ing the process, the attendant may know exactly when to change the
water, and the compress may be applied steadily and indefinitely with-
out disturbing the eye or the patient, which is very important, especially
when the patient is sleeping and rest is essential.

If cold compresses are desived, pieces of ice are added to the
water, and to retain the rubber tubing in the upper vessel a foot of
glass tubing is inserted into the rubber one, which also prevents col-
lapse of the tubing should the ice press upon it.

If hot applications are indicated, heated water is used instead
and kept at a uniform degree by occasional additions of hot water.
In his experience, unless pain demands a continuous application, the

*Trans. Am. Acad, of Oph., p. 140, 1900,
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most satisfactory results are secured when the compress is employed
intermittently, fifteen or thirty minutes elapsing between applications.

After the apparatus is properly arranged, the appliances for which

may be obtained in any ordinary home, it requires little or no attention
and, in his opinion, is the most rational method of employing heat or
cold in the treatment of acute inflammatory disorders of the eye, in-
asmuch as the temperature is uniform, the water bag is light and con-
forms to the surface beneath, the comprss is applied directly to the
area desired, the patient is not chilled or drenched by escaping water,
and the application may be used indefinitely without disturbing the
patient. The apparatus is made by F. A. Hardy & Co., Chicago.
Heat, Electric.

In these days of the universal employment of electric light-
ing this forms one of the most valuable sources of thermal
treatment. A very good method of using it is that described by Mad-
dox (20). He uses a half to seven-tenths ampere current passed
through a very fine wire which is wrapped around a roll of canton
flannel. The current can be taken from an ordinary lighting wire and
controlled by a transformer. The employment of dry heat he believes
is especially indicated in rheumatic affections of the eye and in cer-
tain forms of glaucoma. The indications for the use of dionin are
still unsettled. As a rule the drug should be employed when heat is
Indicated, while adrenalin is useful when cold is the more applicable.
I exhibited at one of the meetings of the Ophthalmic Section of the
American Medical Association an electric hat-iron, which is used in
the manner suggested by Maddox. This appliance can be purchased
at most dealers in electric supplies and is a handy and effective means
of applying dry heat to the ocular region.

Hyperemia Treatment.
Bier's congestion method.
This therapeutic measure has not, especialy in ocular diseases,

proved to be unusually valuable, but many observers have recom-
mended it in most chronic diseases of the lids and anterior eye segment.
I have employed for the purpose of obtaining ocular hyperemia hoth
the Pynchon pump and the Victor suction apparatus and believe it
has a place in ocular treatment.

Hoppe, (Miinch. med. Wochenschrift, Oct. 2, 1906).* uses an
apparatus that consists of a small gluss cup, rubber bulb and mano-
meter. Applied to the closed lids of a normal eye, a 30 mm. mercury
pressure produces hvperemia and serous infiltration of the skin ond

*From the abstract in the Annals of Ophthalmology.
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tarsal conjunctiva, the lids becoming of a violent hue. The congestion
is the result of venous obstruction. The reaction is more marked
when the lids are away from the eyeball. Lachrymation then becomes
more intense, the secretion being of a sero-muco-sanguinous nature.
The contents of the Meibomian tubules and goblet cells may also be
expelled, although the bulbar and episcleral veins show no changes.

The marks of congeston disappear after removing the instrument.
Conjunctival and cutaneous hemorrhages may occur, but only after ex-
posing the lids to higher pressures. In such instances the lids may
be discolored several days. Thirty to forty mm. pressures cause no
pain. No disturbance of vision was noted.

Thirty cases of ocular disease were studied under the influence of
the congestion apparatus. Six were chronic and three acute cases of
purulent inflammation of the Meibomian glands, one chronic blepharo-
conjunctival ulcer, one chronic hyperemia and thickening of the lid
margin, two furuncles of the eyebrow, and one cold glandular ab-
scess. The other cases included styes of various sizes and in various
stages.

Treatment proved to be very satisfactory. Relief from pain was
prompt, enabling the patient to attend to his occupation between treat-
ments, Incipient inflammatory processes were checked, advanced con-
ditions speedily regressed, often with the expulsion of a purulent core.
Chalazia were less easily influenced by this treatment. Where pus
had already formed, he did not hesitate to make small incisions before
applying the instrument.

Thirty to forty millimeter pressures applied fifteen to thirty min-
utes at a time, two or three times daily, usually suffice. This method,
he contends, should not be considered the only form of treatment
but rather an additional remedy at our command; often used to best
advantage in conjunction with other therapeutic measures. The ap-
paratus should always be used by rthe physician himself.

Hypodermic Injections.

Although the hypodermatic use of drugs in eye diseases does not
differ in its technique from the same method employed as a part of
the general treatment, yet the ophthalmic snrgeon should be impressed
with the remarkable efficacy of this kind of medication. Especially
in the use of powerful drugs like strychnia, cocaine, brucine, the mer-
cury cyanides and iodides, atropia, pilocarpine, thiosinamine, morphia,
enesol, etc., the ophthalmologist should exercise the greatest care in
performing this apparently simple operation. Thev generally exert
their influence on the eve through the general organism and as such
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are probably no more effective when given in the temple than in the
gluteal region.

It may be necessary to use hypodermics for several weeks or
months at a time, and we should remember that everything connected
with them should be conducted with special reference to accurate
dosage and asepticism.

Whether the injections be given for their local effect, e. g., for
anesthetic purposes (in the remowval of chalazion, expression of gran-
ulations or as deep, massive intramuscular medication) the results
will to a large extent depend upon an accurate dosage and care in mak-
ing the injections. When possible, superficial veins and nerves should
be avoided, the needle should be very sharp and as small as pos-
sible, and successive injections should not he given within the same
area or, for that matter, upon the same limb. When a solution of
cocaine is injected deeply into the muscular tissue it largely passes
into the general circulation and is lost so far as local action is con-
cerned.

This is the reason for the combined use of a vasoconstrictor and a
local anesthetic. The injection, especially after the Schleich method, of
the solution of a suprarenal alkaloid brings about a local vasoconstric-
tion that in turn prevents the too rapid absorption of the cocain solu-
tion into the general circulation, and also prevents, for the time being,
the hemorrhage that is so objectionable in ophthalmic operations.

Lanceraux* has reported a case of anewrism of the ophthalmic
artery cured by deep orbital injections of gelatine. He had exophthal-
mus, diplopia, headache and a rumbling noise in the head; the latter
symptom left off entirely two hours after the first injection of gelatine,
reappearing seven hours later and disappeared again after renewing the
injection. The tinnitus returned with diminished intensity after the
effect of each gelatine injection had passed off. After thirty-nine in-
jections it altogether disappeared, the aneurism having completely filled
with blood clot.

In retinal hemorrhage Wuillomenet,** in addition to other rem-
edies, prescribes subconjunctival injections of sterile, 2 per cent. solu-
tion of gelatine with successful results.

Sydney Stephenson (Ophthalmology, Oct., 1908) gives the fol-
lowing review of the employment of injections of alcohol for the cure
of angioma of the conjunctiva and blepharospasm.

*Lancereaux, Medizinische Klinik, 1907, p. 370.
*sWuillomenet, Ophthalmology, Oct., 1907 ; Annales de la policlinique de
Paris, 1907, November.
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H. Gifford* cured an angioma, one-fourth inch thick, extending
from the caruncle to the fornices and cornea, but not invading the
palpebral conjunctiva or the skin, by injecting on several occasions two
or three drops of absolute alcohol into the substance of the tumor.

In the course of 1905 Valude** reported the instantaneous cure of
two cases of tic non-douloureux by injection over the stylo-mastoid
foramen of 1.5 cc. of 8o per cent. alcohol with a little added cocaine.
One injection orly was employed in each instance. The injection, as
usual, was followed by temporary facial paralysis. In one of Valude's
patients the spasm had lasted for three and the other for ten years.
Abadie and Dutemps*** reported a successful case in a woman of 56
years, in whom unilateral facial spasm had persisted for sixteen years,
and for five years had been so severe that she had been compelled to
give up her occupation, that of a dressmaker. de Spevillef reported
the cure of hemifacial spasm in a woman, aged 62, after the injection
of 1 ce. of 8o per cent. alcoho! with 1 cc. of stovaine. Nocetif treated

with success three cases of clonic hemi-spasm by the injection of from
I cc. to 1.5 cc. of 8o per cent alcohol, containing from 1 cc. to 1.5 cc. of
cocaine hydrochloride. The injections numbered two and three.
Valudett has recently reported three cases of blepharospasm cured by
alcohol injections and has taken the opportunity to discuss the ques-
tion of the treatment of the condition by alcohol. Valude has now re-
placed the cocaine, used formerly, by stovaine. One cc. or 1.5 cc. is the
proper amount of the liquid to inject, and the point of the needle should
be moved gently to and fro while the fluid is being injected in the
neighborhood of the exit of the facial nerve from the stylo-mastoid
foramen. (Sece, also, Subconjunctival and Intravenous Injections).
Intraocular Medication,

In 1887-8 Abadie and Galezowski injected a solution of mercuric
chloride into the vitreous, hoping to disinfect the bulbar region by
bringing a powerful germicide in actual contact with the infected
area. Although the results of this experiment were not favorable,
other attempts, with weaker solictions of sublimate, cyanide of mer-
cury, argyrol, iodoform emulsion, etc., have proved more successful.
Haab, as is well known, has published encouraging reports of his
method of introducing rods and discs of iodoform (q. v.) in substance

*Ophthalmic Record, Dec., 1906,

**Annales d'Oculistique, Dec., 1905,

w* ¢ Archives d’Ophtalmologie, Feh., 1900,

tLa Clinique Ophtalmologique, May 10, 1006,
fArchives d'Ophtalmologie, Nov,, 1907,
ttAnnales d'Oculistique, April, 1908,
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into the ocular interior, especially to combat infected penetrating
wounds of the cornea and Lacterial invasions of the uveal tract and
vitreous.

H. V. Wurdemann (p. ¢.) introduces 50 per cent. argyrol solu-
tions into the anterior chamber through corneal incisions or wounds
and has thereby saved many cyes with hiypopyon iritis.

Intraocular injections of air, previously sterilized by passing it
through a hypodermic needle heated redhot in an alcohol flame, have
been used (Koster and others) for the treatment of tubercle of the iris
and of other parts of the uveal tract. This is done on the assumption
that it is the exposure of tubercular deposits in other cavities to the
external atmosphere that occasionally results in cure or decided im-
provement. Unfortunately, however, this procedure has not met with
much success in the eye and one now hears little of it.

Intravenous Injections,

The injection directly into a superficial vein of the upper arm
of various soluble salts for the purpose of obtaining a more rapid or
more pronounced remedial result in eye diseases has been highly rec-
ommended by several surgeons of repute—notably by members of the
French School of Medicine. The following estimate by Darier (7hér-
apeutique Oculaire) of this kind of medication is well worth our
consideration.

Injection of the soluble salts of mercury, and particularly of the
cyanide, is a difficult procedure, but in skilled hands has advantages
of the first order, i. e., absence of pain; rapid and exact action; no
local lesions (infiltrations, etc.) so often following intramuscular in-
jections and no serious sequels.

The solution should be thoroughly aseptic, and contain no cocai-t
or any other analgesic, as these act violently on the heart and nervous
centers, The solution he recommends is as follows:

Hydrarg. cyanid. 0.33
Sod. chlorid. 0.08
Sod. phosphat. 0.07
Aqua dest, et steril. 100.00

Two or three c. c. are to be injected into one of the veins at the
bend of the elbow, taking care to give the injection slowly.

The technic is simple; less simple than hypodermic injec-
tions. There are persons in whom the veins are difficult to find. In
these cases it will be necessary to have recourse to subcutaneous or
intramuscular injections.

Proceed as for a phlehotomy, when one applies one or two turns of

in
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a bandage tightly around the arm above the biceps. During the venous
stasis, wash the site of the injection with cotton soaked in chloroform,
alcohol or sublimate. Pass a fine platinum needle with iridium point
through a flame; then introduce it cautiously into the vein. Before
injecting aspirate slightly to see if the blood can be drawn into the
syringe. If blood appears in the syringe one can be sure that a fulse
passage has not been made. The bandage is then released, and noth-
ing remains but to slowly (4 or 5 seconds) push the liquid into the
vein. The patient complains at most of a sensation of chilliness; or
occasionally of a taste of almonds. The needle is to be withdrawn
quickly, and slight compression made with a tampon of cotton over
the puncture. A drop of collodion will then seal the orifice.

Make the injection: in each arm alternately so as not to weaken
the vein, which after a great number of punctures will thicken, and
at that spot become painful to further injections. This is the chief
objection that has been made to intravenous medication, but it is
always time to return to the hypodermic plan when the venous method
does not permit the continuance of the treatment.

Nervous patients have, the first time, some apprehension, espe-
cially if the injection is made too rapidly or if it seems to them that
the physician is not sure of himself, but such drawbacks are entirely
compensated by the advantages of intravenous injections.

In using cyanide of mercury, one should not neglect before each
new injection to ask of the patient if he has experienced since the last
injection any colic, or diarrhea. In either event the dose should he
diminished or the injections made less frequently.

After the first series of thirty injections they should be discon-
tinued for a month ; then resume with a second series, and even a third,
Sometimes, in certain chronic affections like keratitis parenchymatosa,
choroiditis and irido-choroiditis, one may be obliged to give, in the
course of two or three years, from one to two hundred injections.

Darier has given thousands of intravenous injections, without com-
plication, except occasionally a slight periphlebitis, where a little of
the liquid has escaped outside of the vein. The entrance of air bubbles
into the veins of the arm is without danger; he has injected a syringe
full of air without inconvenience.

Complications are exceedingly rare. An infectious phlebitis has
never, Darier maintains, been observed and it is hardly possible if the
needle has been previously heated. He has found it well, to prevent
the rapid tolerance established by the organism to any one medicinal
agent, either to vary the mode of application (inunctions, hypodermic
injections, deep injections, sub-conjunctival injections), or to change
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the salt. Thus he makes a first series of twenty to forty intravenous in-
jections of the cyanide of mercury; then allows three months of rest;
then he gives a new series with the biniodide (o0.01 increasing grad-
ually to 0.03). If a third series is necessary, and we have to deal
with one of those forms of tertiary syphilis with intractable cutaneous
complications, or bony lesions, he has recourse to another salt of
mercury, enesol (q. v.) for example.

This salicylarsenate of mercury is very soluble, rapidly eliminated
by the urine, is seventy times less toxic than the biniodide, and is
employed for injection in a 3 per cent. solution. It causes little pain.

A centigramme of enesol is equal to 0.0087 of the biniodide. A
cubic centimeter of the 3 per cent. solution contains 0.0115 of metallic
mercury, corresponding to 0.026 of the biniodide.

He has given intravenous injections of enesol of one to two cc.
with most favorable therapeutic results, and has also employed it in
subconjunctival injections frequently without provoking the least ocu-
lar or intestinal irritation. It may cause slight soreness of the gums
after ten days of treatment.

In sub-conjunctival injections, enesol is less painful than the cya-
nide, while in hypodermic injections it looks as if it will replace xll
known salts requiring as an adjunct an analgesic of some sort ; cocain,
acoin, or subcutin (q. v.).

Sodic salicylate. The intravenous use of the mercurial salts ren-
dered Darier such service, that after reading the essay of Mendel. he
did not hesitate to administer the salicylate of sodium by the same
method.

This salt he employed in iritis, episcleritis and other rheumatic
affections of the eye, 0.50 to 0.60 daily into one of the veins at the
elbow. With these doses of 0.60 as the maximum, he obtained better
results than with three or four grammes of the salicylate or aspirin
given internally.

Credé has demonstrated the bactericidal power of collargol (q. v.)
in affections caused by streptococci, staphylococci, etc. He utilized it
in intravenous injections of 0.08 to 0.12 centigr. of a 2 per cent. solu-
tion, in many infectious conditions with excellent results and Darier
now holds with Credé that this mode of application by intravenous in-
jection is the only true way.

DeLapersonne has treated by means of intravenous injections of
collargol, certain forms of purulent iritis due to systemic infections.
In one case the hypopyon completely disappeared, and the case was
cured by a single injection.

In traumatic cases, equally good results are obtained by collargol,

she
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but if panophthalmitis has been once established of course nothing can
stop it.
Irrigators.

Undines.

Numerous appliances for flushing the conjunctival sac, irrigating
the bulbar surface and washing out post-operative and other cavities,
are known to the ophthalmologist. In addition to various kinds of
medicine droppers (q. v.) the common glass or rubber bag irrigator is
a valuable means of conjunctival, corneal and orbital cleansing. The
glass reservoir containing *he irrigating fluid (q. v.), usually warmed
to 100° to 110° F., is held from 1 to 12 inches above the eye, according
to the needs of the particular occasion, the force of the stream and the
amount of escaping fluid being regulated by a stop-cock, the thumb
and finger or by some special appliance. All the purposes of ordinary
detergent flushing can be attained by raising the bottom of the reservoir
a few inches ahove the level of the eyeball. The hydraulic force thus
utilized is, as a rule, sufficient for complete cleansing of the parts.

Undines (in the shape of miniature glass retorts) are also useful
devices for flushing the eye.

The ordinary Florence flask, fitted with a rubber cork through
which pass two glass tubes, one for the entrance of air, the other for
the exit of the irrigating fluid, is used for conjunctival flushing in
some hospitals.

A glass tube, six inches long, with rounded ends, one fitting into a
soft bulb holding two to four ounces of fluid, furnishes an excellent
means of conjunctival cleansing.

Irrigators for washing out the anterior chamber after cataract 2x-
traction, in hypopyon, after penetrating wounds, etc., are of varied con-
struction. Lippincott (See After Treatment of Cataract Extraction)
and others have devised ingenious apparatus of the kind that act with
great satisfaction. Several special syringes are also used for the same
purpose.

I occasionally employ a glass tube bent at an obtuse angle and
terminated in a flat, rounded end about 3 mm. wide. This tube, in-
serted into a soft rubber bulb holding 2 ounces of water, will be found
a simple, effective and easily controlled anterior-chamber irrigator.

All these appliances should be capable of sterilization and should
be kept perfectly dust-free. Irrigators with soft-rubber tubing or bulbs
should be inspected before using to see that they harbor no particles
of detached rubber, zinc oxide, chalk or other ingredients that the
economical manufacturer is wont to add to the rubber itself.

Finally, T wish to enter a protest against irrigation with cotton
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dipped into tie detergent fluid, inasmuch as minute fibrils of the former
are very likely to find lodgment in the sac, on a roughened cornea or,
worst of all, between the lips of wounds in the anterior segment of the
eye.

Massage of the Lids and Eyeball.

This is valuable in most chronic discases of the lid borders and
substance, in many subacute and chronic diseases of the conjunctire,
and in the repair stages of a large proportion of ulcers and deposits
in the cornea. It is also employed for the temporary reduction of the
increased tension of glaucoma. It is contraindicated in all conditions
in which its use is followed by much injection of the eyeball, photo-
phobia or lachrymation.

Massage may be applied alone but is best used in conjunction with
some oily remedy, or ointment, which should be made perfectly smooth
and of such a consistency that it is readily distributed over the con-
junctival and bulbar curfaces. (See Brown Ointment.) It is best
applied with the pulp of the finger placed on the skin of the lid. The
patient is told to look down in massaging the upper lid and upper por-
tion of the eyeball, and up in treating the lower lid and lower portion
of the eyeball. In each instance the other,lid should be drawn away
from the one undergoing massage.

If the cornea is to be treated the patient should be directed to look
straight forward. The finger movements should be fairly rapid, and
made at first in a circular fashion about the cornea as a center; then
they ought to radiate from the pupil to the bulbar equator in all
directions. In no instance should they exert undue pressure upon the
eyeball. The duration of the seances must not be more than three on
four minutes each, and their frequency will vary from once daily to
three or four times a week. The application should never produce
severe pain or other marked discomfort, although this remedy usually
causes a temporary congestion of the conjunctival vessels and a slight
“foreign body” sensation, both of which should pass off within half an
hour after the application.

The value of this remedial measure consists in emptying the pal-
pebral ducts (meibomian and sudoriparous) as well as the blood and
lymphatic vessels situated around the sclero-corneal margin and the
Iymph spaces in the cornea, thereby promoting absorption of any exu-
dates that may be present. At the same time the blood vessels are
still further stimulated to contraction by irritation of the vasomotor
system.

Calvin R. Elwood (p. ¢.) has found it of great service in chronic
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conjunctivitis. He feels that there is no question about the stimulation
of the ocular lymphatic circulation, with consequent elimination of
waste products,

Elschnig has found massage very useful in chronic trachoma with
thickened tarsus, marked pannus or progressive ulcerations of the
cornea that resists other methods of treatment. It is also of value
in the recurrent keratitis of trachoma. He employs a probe arimed
with cotton which is dipped into a solution of oxycyanide of mercury
(1:4000) and introduced beneath the eyelid, the latter being mediate-
ly pressed against the forefinger of the other hand held against the
outer surface of the lid. The probe is rubbed firmly back and forth
against the palpebral conjunctiva. A 2 per cent. solution of cocain
is used for the first two or three sittings, after which no anesthesia is
needed. An ice-bag must be used immediately after the massage. At
first this is carried out every day, then every two or three days, the
duration of each sitting for each eye being five minutes. In conjunc-
tion with other methods of treatment massage is useful in most exter-
nal diseases of the cye (except acute trachoma), particularly in all
forms of chronic conjunctivitis, when these are associated with hyper-
secretion or with retention of secretion in the Meibomian glands, in
phlyctenular conjunctivitis, spring catarrh, small chalazion, and in
certain chronic discases of the iris and even of the choroid.

In an article on this subject I have already stated that I prefer
simple massage with the tip of the finger to any form of the instru-
mental variety, such as direct rubbing with pieces of cotton wool,
tetanization, the use of sounds and other devices. The sitting should
rarely exceed three or four minutes and the best application for the
purpose of pure massage is a drop or two of cod liver oil, or pure castor
oil. T prefer for disinfectant or stimulating medication mercurials of
various strengths combined with oleaginous excipients, such as the cit-
rine ointment diluted with brown cod liver oil. (See Brown Ointment.)
At the end of, or during the massage, combinations of the remedy with
the ocular secretions, especially mucus, should be coaxed out of the sac
by means of small pieces of damp cotton and the stroking movement re-
sumed until nothing further comes away. I find the most satisfactory
employment of massage in chronic diseases of the lid-borders and
substance, in almost all the sub-acute and chronic forms of conjuncti-
vitis, in most forms of ulcer of and deposits in the cornea, for the tem-
porary relief of glaucoma and in some forms of retinal embolism. I
believe it is useless or harmful in the early stages of acute conjunc-
tivitis and keratitis, in most forms of true trachoma, spring catarrh,
disease of the iris, ciliary body, lens, choroid. vitreous, or optic nerve.
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Maklal:of uses the Edison spring modified for purposes of massage,
the treatment lasting from five to ten minutes, the ball of the apparatus
touching the eye directly. Various observers furnish contradictory
reports of the good and bad results obtained from its use; most of
these are favorable, especially where the treatment is employed in suit-
alle cases; for example, Corcashvili reports four cases of episcleritis in
which the results were very good.

Darier ( Thérapeutique Oculaire, p. 21) advises for finger massage
mercurial lanoline. This is a preparation put up by Paris druggists
in gelatine capsules, each containing four grammes. He believes that
the preparation undergoes slighter alterations and is more easily ab-
sorbed than similar preparations of mercury.

In this connection Darier believes that digital massage should al-
ways be carried out under the immediate supervision of or, hetter,
by the surgeon himself. Otherwise it is likely to be useless or harmful.

Vacher uses for the same purpose what he calls compound gray
oil. This, Darier says, has about the same formula as his mercurial
lanoline.

Stephenson advises the use of a one per cent. ointment of the
subacetate of lead in follicular conjunctivitis (q. v.). A small piece is
applied to the everted conjunctiva once a day. After two weeks’ time
the strength of the ointment is doubled, the application being fol-
lowed by massage. Under this treatment the hyperemia disappears,
the discharge is less, the follicles become reduced in size and event-
ually disappear.

Vibratory Massage. Leartus Connor (p. c.) is in favor of this
method and has obtained definite effects from its use. It reduces the .
tension of the eye-ball, improves intraocular circulation and increases
the activity of all the living cells in the uveal tract. It frequently im-
proves defective vision when other remedies have failed.

Domec* uses an elliptical eye-cup with concave margins to fit
snugly about the globe. He exhausts the air with each inspiration of
the patient, exercising 50-200 tractions at a sitting. In nervous asther-
opia. in glaucoma and infectious cases associated with severe pain this
method relieved the pain. It can be employed as a preliminary measure
to pressure massage or as a substitute for the latter. The analgesic
action he attributes to traction on the ciliary nerves.

Photo-therapy.

I quote almost verbatim the review by Sydney Stephenson (O pk-

thalmoscope, Oct., 1908) on ecular photo-tierapy. L. Kocht obtained

*Oph. Klinik, No. 22, 1906,
tMiinch. Med. Wochenschr., Sept. 18, 1906.
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good results in nineteen cases of keratitis, of serous iritis and of corneal
scars by exposing the eye twice a day for about five seconds to the light
of a 20 candle-power electric lamp. Frank’s experiences with the
chemical rays of light in various forms of keratitis were e couraging.
He used the voltaic lamp of which the heat rays were arrested by pass-
ing the light through a saturated solution of copper sulphate. The =ye
was placed at the focal distance of a convex lens, by means of which
the rays were concentrated.

D. E. Sulzer** attempted to remove opacities of the cornea by ex-
posure of the eye to the radiations from an arc-lamp. The eye was
placed at the conjugate focus of the arc-light formed by a quartz lens,
which had a diameter of 40 mm. and a principal focal distance of 30
mm. The exposure varied from 20 to go seconds, but essentially de-
pended upon the reacticnal suceptibility of the patient. Reaction was
proportional to the length of exposure to the actinic rays. It super-
vened in from two hours to two days after treatment under the guise
of redness of the eye, lachrymation, and lancinaiing pains. Sulzer
found that interstitial scleroses of the cornea improved. He made the
important observation that under the influence of the treatment, tension
falls, pupillary exudations become absorbed, and posterior synechix
undergo rupture. Nineteen cases were quoted in support of Sulzer's
conclusions.

Hertel* has given much attention to the treatment of ulcer serpens
cornee (hypopyon-keratitis) by that means. Of 547 cases experi-
mented on, 26 were cured with the light rays, derived from a kind of
modified Finsen lamp and an amalgam of cadmium and zinc, with an
arc of 3 mm. to 4 mm. at 2.5 amperes. Exposure ranged from three to
five minutes, and, as a rule, several sittings were required. Reaction
was pronounced. It was noted, and the point is practically important,
that the resultant scarring was very slight after the treatment of hypo-
pyon-keratitis by irradiation.

Finsen Lomp. Finsen Light.

The concentrated light produced by this lamp is (Extra Pharma-
copeia) violet and ultra-violet. It is produced by an arc lamp in which
the heat rays are cut off. Finsen's original lamp has been improved,
and is known as the “Finsen-Reyn” lamp. It is portable, suitable for
one patient at a time, and Finsen acknowledges its efficacy.

Fluorescent substances, e. g., aesculin (5 minims of a 5 per cent

**Annales d’Oculistique, Nov., 1906,
*Gracfc’s Archiv f. Ophthalmologie, July 16, 1907,
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solution) injected immediately beneath the skin to be treated are sonie-
times used as adjuvants.

Finsen recorded 800 cases of lupus more or less successfully treat-
ed in various parts of the body

The rays obtained from carbon electrodes are more effective than
those given off by iron ones. The current used in the lamp has a
strength of 40 to 8o amperes and an electromotive force of from 45 to
50 volts. Rock-crystal lenses are employed which allow of the com-
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plete passage of the ultra-violet light.

Trachoma, chronic, simple granular lids and many other eye dis-
eases have been reported as cured or improved by this agent but I have
i not been able, after a fair trial, to corroborate this evidence.

==




CHAPTER VI.

ADDITIONAL MEANS OF APPLYING OPHTHALMIC REMEDIES.
Medicine Droppers—Ampullae—Irrigation of the Conjunctival Sac—
Eye-Cups—Protective Glasses—Goggles — Eye-shades — Eye-rods—
Cartons—Bandages—Chartae—Collapsible Tubes—(Gelatine Discs—
Ophthalmic Discs—Pencils — Points—Sprays — Soloids—Solubes—
Sterules—Tablets—Triturates—Tabloids.

Medicine Droppers.

To apply solutions to the eyeball with a medicine dropper (q. v.)
let the patient lie down, or, sitting up, hold his head slightly tilted to
the right (to medicate or cleanse the left eye, to the left for the right
eye) and slowly drop about ten drops of the solution upon the closed
lids. A pool of the mixture will form at the inner canthus and grad-
ually overflow into and bathe the eye from that point when the lids
are opened. In this way the patient experiences no discomfort and
will be able to rotate the eye-ball in all directions so that the irrigat-
ing fluid comes in contact with the whole surface.

For the purpose of making (from discs, compressed tablets, etc.)
fresh solutions and preserving them from dust and other contamination,
Parke, Davis & Co., have prepared a medicine bottle and dropper, con-
sisting of a graduated bottle with a capacity of 4 drachms of liquid.
The tablets may be dissolved in the necessary amount of water, and the
bottle closed by a pipette of improved form, the ground sides of which
fit into the neck of the bottle as a stopper, the whole forming an air-
tight container. The pipette is closed at the top by means of a rubber
diaphragm which, when pressed down and then released, will cause
some of the solution to ascend the tube. By again gently pressing the
diaphragm, one or more drops can be easily forced out.

Chalk’s bottles (England) have a rubber cap on a hollow stopper
and may be either of clear or amber glass for eyewaters and similar
lotions. They are often surrounded with metal cases that may be ster-
ilized and are durable and suitable for traveling.

A very convenient form of eye-dropper is a test-tube with a spout
half way up the side of it. In this eyedrops may be warmed if desired
and by simply inclining the tube the patient can instill the drops into
his own eye. By plugging the point-end with sterile wool a solution
may be kept sterile.
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Single drops are instilled wiih best results by forming a drop at
the end of the pipette and simply touching the edge of either lid with
it. If the remedy, eserin or atropin, for instance, is to chiefly affect
the internal e the method of instillation should be different. In

that case the upper lid-edge should be drawn away from the globe—

the patient looking down—and the single drop applied to the raised
margin beneath the eyelashes. The watery solution flows over the
upper palpebral surface to the upper sulcus, thence over the globar
surface to the lower cul-de-sac, by which time it has been evenly dis-
tributed over the largest possible absorbing area, leaving little or none
to flow through the puncta into the nose.

This consideration is of some importance when powerful rem-
edies like duboisine, eserine, hyoscine, cocaine, atropine, etc., are em
ployed for long periods or in strong doses and one is desirous of avoid-
ing their constitutional or toxic effects, or where, as in the case of
homatropin and other expensive remedies, the fullest effect is re-
quired from the smallest dose or weakest solution. In both instances
this plan serves to promote complete absorption and the maximum
local effect of the instillation.

In many cases of sensitive cyes or still more sensitive patients
r should be
warmed.  As it is not feasible to warm the bottle each time drops
out of it are to be used, the medicine dropper may be completely filled

who complain that a collyrium irritates, the eyewate

with very hot waler, then emptied and a few drops of the collyrium
drawn up into the pipette, The heat of the glass will be sufficient to
warm the eyewater, when it should be immediately instilled.

To insure slow and complete absorption of remedies it is a good
plan to dissolve them in, or mix them with, some oily or fatty m
struum (q. v.), such as olive, almond or castor oil, vaselin, lard,
These oily solutions and ointments form most valuable applicati in
chronic diseases of the eye.

Irrigation of the conjunctival sac and the anterior surf [ the
globe for sterilizing these and for the removal of discharge and other
accumulations, is accomplished by means of weak solutions of any
one of the antiseptics (q. v.) used in ocular therapeutics, e. g., bichlorid
of mercury (1-10000), normal salt solution, boric acid, borate of soda
(4 per cent.), formalin, 1:5000, or sterilized water. The lavage
should be copious, and is most effective when the solution is warm.

Of the many appliances at our command one of the most useful
for the purposes of irrigation is the wundine, although an ordinary
fountain syringe, the usual hospital irrigator or a rubber tube syphon,
will serve every purpose. Care should be taken that the stream of
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water which strikes the ¢ should not come with too much force and

that the end of the pipette should not touch the cornea, or anterior
portion of the eyeball, lest these parts be injured. Thorough flushing
of the parts rather than the emiployment of force is the object of irri-
gation. The nozzle of the irrigating apparatus (the glass pipette of a
large medicine dropper acts admirably) should, consequently, not be
directed at the globe; it ought to be held nearly parallel with the lid
edges.

In irrigating the upper sulcus and upper aspect of the gl

> the

patient looks dowon while the upper lid 1s gently drazen away from the
eyeball. This exposes the upper cul-de-sac to the cleansing action of
the irrigating stream. To cleanse the lower sac the patient looks up,
while the surgeon draws down the lower lid. The stream in most
cases should be dirccted towards the inner canthus and not allowed
to fall directly on the eyeball. If this precaution is not taken the
patient will invariably resist, by closing the lids tightly, and difficulty
will be experienced in effecting a thorough irrigation.

Ampullae.

Specially constructed glass bottles, hermetically sealed, to contain
liquids likely to be injured by contact with the air or light. Generally
they are opened by breaking their slim neck at a file mark in the glass
Eye«Cups.

The ordinary eye-cup is a useful means of washing out the
conjunctival sac. In using it the cup should be half filled with the
irrigating fluid, then fitted snugly about the margin of the orbit. The
head should now be tilted back, or the patient lie down, the previously
closed eye u]unw\ and the liqui(l allowed to flow into the sac. Now
open and close the eye slowly half a dozen times so that the irrigating
fluid may come directly in contact with all the parts in and about the
sac. Shut the eye, remove the cup and keep the lids closed for a few
minutes.

H. C. Fenton (p. c.) believes that instead of using the ordinary
cleansing collyria, that are likely to decompose, it is preferable in all
cases to direct the patient to dissolve one-fourth teaspoonful of pure
crystalline boracic acid in one-fourth glass of hot water and used with

an eye-cup. This avoids the manifold dangers of dirty droppers and
contaminated solutions,
Yyve Shades.

Eye shades are sold in a variety of shapes, colors and sizes. The
Extra Pharmacopeia divides them into the following classes (Great
Britain) : 1. Card covered with silk, flat or concave, suitable for either
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eye. 2. Celluloid, flesh color, for right or left eye, or suitable for
either eye. 3. Of pith, the “symétrique.” 4. Straw, plaited, in three
sizes. 5. Double eye shades, card, pith and celluloid.

Goggles and other forms of protective glasses (plain and
tinted), eve-shades, dressings and bandages are used to guard
against such outside influences (infective matter, wind, dust, strong
artificial or natural lights, smoke) as are likely to irritate an inflamed
or congested eye, or one that has been injured or operated on.

Rest of the eye is most effectually accomplished by paralyzing the
accommodation with such cycloplegics as atropin, hyoscyamin,
homatropin, and the wearing of tinted glasses, of which “London
smoke” greenish and amber tinted coquilles are generally the best.
This ocular “rest cure” may also be accomplished by bandaging the
eyes, or by placing the patient in a dark room, but neither of these
procedures is desirable on account of the depressing effects on most
patients. As a rule abstinence from all forms of near work, com-
bined with an outdoor life, answers the demands of the majority of

cas
Eye Rods.
[hese are simply glass or hard rubber rods that have pointed,

bulbous, or flat ends and are used for both ointments and solutions.
Bandages.

The triangular bandage is the one most frequently used by
me. It consists of two layers of sterilized gauze, between which
is placed a laver of absorbent cotton. These are together cut
of the proper shape and size to cover the orbit, say about two inches
in diameter. It is laid smoothly upon the closed lids and held in place
by three strips, each one inch wide, of zinc oxide adhesive plaster.
Number one is placed horizontally over the supraorbital edge, the sec-
ond extends from the nasal extremity of number one obliquely down-
ward and outward along the side of the nose, while the third joins the
temporal extremity to the lower end of the second strip on the cheek.
These adhesive strips keep the dressings securely in place. Unlike
other bandages, there is little or no danger of its slipping off during
the night, or as a result of the patient's efforts, as is apt to happen in
the case of children.

The lids may be prevented from adhering or the lashes from
sticking to dressings by applying any simple, non-irritating ointment
to the palpebral margins or to the dressing itself.

Roller bandages, of gauze or muslin, irom 1% to 2 inches wide
and 5 or 6 yards long, are used in ophthalmic surgery, not only as a
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means of protection. but for applying pressure to the lids and eye-
ball. For the latter purpose the depressions about the globe should
be carefully and evenly filled with absorbent cotton and the bandage
applied firmly about the head.

The application of the bandage should begin on the forehead just
over the affected eye. It ought then to be carried around
the forehead across the opposite temple, obliquely down over the
occiput under the ear of the affected side and thence obliquely across
the eye dressing. It should again be passed around the head, but
above the ear of the affected side, then over the forehead to the op-
posite temple and obliquely down the occiput, under the ear on the
affected side and obliquely to the eye. This should be repeated, car-
rying the roller alternately above and below the ear on the affected
side, until the bandage is firmly applied, fixing the dressing and keep-
ing it from slipping.

The Moorfields bandege consists of a piece of linen, 3 inches
wide by 7 inches long, with a notch of sufficient size in the center, into
which the nose fits. Four tapes, one af each corner, are so arranged
that loops are formed and surround the ears. The tape is then carried
singly around the occiput and forward on the forehead.

Automobile and car drivers’ glasses are made of cork and mica,
celluloid and concave glass, plain and tinted, for the protection of the
eves from wind and dust, that would otherwise injure the delicate
corneal and other ocular tissues. They fit snugly about the orbit and
are found in great variety at the optician's and motor car shops.
Cartons,

These are compressed tablets containing enough of the remedy to
make collyria of a certain quantity. For example, cartons of boric
acid crystals are in the market which, when dissolved in sterile water,
make a 2 per cent. saturated solution sufficient for a day's use of the
antiseptic in question. Practically they are the same as tabloids or
solubles (q. v.) except that they furnish a larger amount of sterile
liquid.

Papers.
Charte.

“Papers” are pieces of absorbent paper that have been treated with
medicinal substances. Only one is official in the U. S. P.—Mustard
paper, intended to be dipped into warm (not hot) water and applied to
the skin as a rubefacient. In prescriptions papers are ordered by the
square inch, thus:

B

Chartae sinapis, 2x3 inches
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Dip into warm water and apply to the temple.
I
Chartae epispastice vel cantharidis, 2x3 inches

To be applied above the right eyebrow until it blisters.

Collapsible Tubes.
Collapsules.,

Although it may seem a small matter, yet the need of some im-
provement over the ancient and dirty habit of dispensing eye salves
in small pots in which the contents are, during use, continually ex-
posed to every source of contamination must appeal to the careful
surgeon. This end is met by the employment of collapsible tubes.

These are generally made of pure tin and with them is sometimes
provided a glass tube or camel-hair brush for applying the salve to the
eyc.

\ small quantity—from 2 to 8 grammes or % to 4 drams—of the
ointment is prescribed and ordered to be supplied to the patient, while
a larger amount is put up for the surgeon. In this way most salves,
protected from the air and other sources of sepsis, keep fresh and un-
polluted indefinitely. The required amount needed for daily applica-
tions can be squeezed out at will, the small cap returned to its place,
and the tube is ready for the next occasion.

Gelatine Discs.
Lamelle.

Gelatine forms a good vehicle for those alkaloids, such as cocaine,
atropia, homatropine, hyoscine, etc., that are most commonly employed
in the treatment of eye diseases and for the determination of the re-
fractive condition. Made up as small, round and thin wafers and
placed for protection in glass bottles, they form a convenient and ac-
curate means of applying these powerful agents to the eye. Spread
out on a piece of clean paper the tip of a moistened camel hair brush
is applied to the center of the disk. It adheres and may then be placed
upon the exposed sclerotic or in the conjunctival sac there to undergo
solution and absorption,

Lucien Howe (p. ¢.) has drawn my attention to the fact that in
England dextrin is used instead of gelatine in the manufacture of
ophthalmic discs.

Hypodermic Syringes.

In ophthalmic surgery it is important that syringes for special use
should be employed and not one syringe for all purposes. The Extra
Pharmacopeia divides hypodermic syringes into the following classes:

1. Metal or vulcanite mounted (capacity 15 or 20 minims). with
glass barrels. 2. All glass. 3. All metal, graduated in 20 minims. 4.

G oA oA
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Antitoxin, capable of thorough sterilization, capacity 3, 5 and 10 cubic
centimeters, in plated metal cases. The tightness of the piston is ad-
justable. 5. Syringes with bent, blunt needle having wide lumen, suit-
able for injection of sterilized paraffin in plastic operations . 6. Tiu-
caine syringes for use with Beta-eucaine solution for infiltration.

Hypodermic cups, of glass, are intended for holding the solution
for injection while drawing up into a hypodermic syringe, or for dis-
solving a tablet with the aid of a glass rod as a pestle.

Ophthalmic Discs.

For the convenience both of the surgeon and his patient a number
of manufacturing chemists have placed upon the market small disks
containing agents most commonly used in ophthalmic practice. These
are patterned after the hypodermic tablets in general use and form a
convenient means of furnishing freshly prepared collyria. They are
made with some innocuous and readily soluble vehicle like borax,
sodium bicarbonate or boracic acid.

Ophthalmic Bottles.

Lang has invented an ingenious container for ophthalmic solutions
and ointments. It has no ledges upon which dust can accumulate and
the cap of the bottle when removed stands upon three points so as to
take up the minimum of dust. A small rod or pipette is in the inside
of the bottle and with it drops can be removed for instillation.

In another form of drop bottle a groove in the neck and glass
stopper forms a continuous channel through which fluids from the in-
terior flow without the necessity of removing the cork. Turned at
right angles access to the interior is completely shut off. In this way
the contents may be kept sterile and clean for the longest time possible.
Pencils,

Stic

When it is desirable to apply solid substances to the tissues these

Fused cylinders. Points.

are conveniently applied as moulded cylindrical forms like lead pencils.
Good examples are silver nitrate, alum, “lapis divinus,” iodic acid and
other agents fused and run into moulds. Quite a few remedies, like

pyoktanin, are made like the following convenient modified copper
sulphate pencils for trachoma and other forms of granular lids into
which orthoform enters:
i
Cupri sulph. pulv. 10.00
Orthoform. 5.00
Holocain. hydrochlor.
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Tragacanth. 43 4.0
Aqua dest. q. s.

Mix thoroughly and roll into pencils of convenient size.

There are numerous other formule made up in this shape.
Soloids.

This is a trade name (Burroughs, Welcome & Co.) given to sol-
uble tablets for the preparation of fresh solutions of drugs. They are
a convenient means of carrying about especially agents that in solution
are likely to deteriorate in a short time—certain collyria, for example.
Solubes.

These are tablets, better known in Great Britain, of remedial agents
combined chiefly with sodium chloride and colored blue. They are of
several sizes, and are intended for solution in various quantities of
sterile water. The smaller are used in ophthalmic practice.

Sprays.
Nebulizers.

It seems strange that these applianceés, so useful in the throat
and nose should be so little employed in ophthalmic practice. Perhaps
the difficulty experienced by the patient, who cannot see precisely what
he is doing during the performance, may have something to do with
this unpopularity. From time to time there appear on the market
ingenious devices for the purpose, but they do not have a ready sale.
I have elsewhere given the favorable experience of Claiborne in the
use of certain spraying solutions (q. v.) and I would suggest that this
method be given a trial (with an ordinary water nebulizer) in office
practice especially. Tor home treatment there are on the market a
number of pocket sprays, useful for applying evaporating lotions and
collyria.

Sterules.

These are glass capsules filled with sterile solutions for ophthalmic
and general use, chiefly in Great Britain. The steru'e (ophthalmic)
is inserted through an ejector, and its breech end is snapped off at the
file mark. It is drawn further through the ejector, held horizontally,
and the other end is broken off at the file mark. The breech end of the
ejector is now covered with the index finger, and the soft part is pressed
with the thumb and second finger to release a small quantity (sufficient
for one application in eye work) of a sterile solution. The file marks
are situated one-fourth inch from the ends of the “sterule.”

Tablet Triturates.
Tablets. Tabelle.

Under this name tablets for the preparation of ophthalmic solu-

tions are marketed by some firms.
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They are usually made by thoroughly triturating powdered med-
icines or medicated liquids with finely-powdered sugar of milk or with
powdered sugar, moistening the powder with sufficient alcohol to make
a paste, and pressing it into moulds consisting of a plate perforated
with holes, and then pressing out the tablets by fitting this perforated
plate over another plate, upon which are situated pegs that accuratcly
fit the perforations. When the alcohol evaporates and the tablets are
dry they are ready for use. These preparations have become very
popular within the past few years.

In common with other physicians the ophthalmologist will find the
tablet-triturate a very useful form in which to prescribe his remedies.
They also suggest other remedial forms for the local application of
drugs. See tabloids, discs.

According to the Extra Pharmacopeia, in the preparation of tab-
lets the material has first to be granulated, to make it flow easily from

- the hopper and to prevent it sticking between the dies and punches of
the machine. This is effected by moistening it with a little alcohol or
water (to which, if desired, a minute quantity of mucilage, diluted
about 1 to 4, may be added), rubbing through a suitable sieve (No.
16), and drying thoroughly either by very slight heat, or better, by
exposure to the atmospheric air if sufficiently dry at the time. The
decomposition, melting points or volatility of the chemicals to be com-
pressed must be borne in mind. Salol, beta-naphthol, benzoic acid,
sulphonal, trional and phenacetin should not be heated.

As they readily dissolve in water they exhibit, like tabloids (q. v.)
an excellent opportunity of furnishing fresh, aseptic solutions for ap-
plication to the eye. They can be carried about, either by the surgeon
or the patient to be used when needed without danger of the decompo-
sition and deterioration to which most solutions are exposed.

As an example of the convenience and safety of these medicinal
agents I refer to the employment of Schleich’s infiltration anesthesia
method. It is convenient to have a properly prepared fresh, sterile solu-
tion at hand for intradermal injection. This need is met by the use of
tablets, each of which is to be dissolved in 100 c.c. of sterilized water,
thus making the necessary infiltration fluid ready for the syringe. As
prepared for the market they can be had in three strengths, as follows:

Strong. Normal, Weak.

I 2 3
Cocaine hydrochlor. 020 010 001
Morphia 0025 0025 0005

Sodium chioride 0.20 0.20 0.20
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Tabloids.
Under the trade name of tabloids Durroughs, Welcome & Co.

have on sale small disks that are almost instantly (30 seconds) dis-
solved in the ocular secretions when introduced into the conjuctival
sac or applied to the eyeball. Small tinted tubes contain 12 to 25
tabloids and protect them from dust, air and light. If the dose of a
whole tabloid is not required it can be dissolved in water and any part
of it used as a collyrium. Most of the ordinary drugs used in treat-
ing diseases of the eye and in determining its refraction a.e repre-

sented in this list,
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CHAPTER VILI.

SOME OF THE INTERNAL REMEDIES COMMONLY USED IN DIS-
EASES OF THE EYE.

Amyl Nitrite Anesthesia—General A hesia—Spinal A hesia by
Scopolamine-Morphia — Antithyroidine—Aspirin—Atoxyl — Bruc-
ine—Deutschmann's Serum—Colchici D iol—Gelatin—lodid
—Pancreatine—Trypsin—Mineral Springs—Nux Vomica—Solurol—
Sodium Salicylate—Pilocarpine and its Salts—Pulsatilla—Quinine
—Tuberculin—Serum Therapy—Validol.

Although the treatment of systematic conditions that produce,
accompany or arise from ocular affections is frequently the peculiar
function of the internist or general surgeon, the ophthalmologist has
learned that in certain cases the dosage, form and mode of exhibition
of certain remedies require modifications in the conduct of eye dis-
eases. It is proposed to consider quite briefly a few of the most impor-
tant of these agents. The sections contributed by Drs. Croftan, Hecht
and Irons must be consulted for further enlightenment.

Amyl Nitrite,
Amylo-nitrous ether. Amyl nitris. C;H;,NO,.

Ethereal, yellowish liquid, of a pungent aromatic taste and a pecu-
liar fruity odor; very volatile and inflammable. It is never used locally
in eye diseases, but is generally inhaled as a cardiac stimulant. Small
doses stimulate the heart muscle, increasing the force and rapidity of
the heart, while overdoses produce the opposite effect. It also in-
creases the amount of urine and sometimes sets up a temporary glyco-
suria. Pearls made of very thin glass are on the market, each containing
a dose—z2 to 5 minims (0.20-0.30 cc.)—of the drug. One of these is
crushed in a piece of gauze or a handkerchief and slowly inhaled.
Flushing of the face, slight tinnitus, and even vertigo accompany the
rush of blood to ‘he head, which it is the purpose of the drug to ac-
complish.

It is used in tobacco-alcohol amblyopia (q. v.) partly as a remedy
and partly to determine whether a temporary improvement in vision
will follow the improved supply of blood to the starved optic nerve.
If this occurs the prognosis is decidedly more favorabie than when no
such improvement follows. It is also used in quinine amblyopia and
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in forms of optic atrophy as an adjunct to other treatment; also as a
heart stimulant in cocaine (q. v.) poisoning.
Anesthetics, General.

Anesthesia by inhatation,

This brief mcntion of general anesthetics is intended to draw atten-
tion to the chapter on that subject in this System by Dr. Peterson while,
at the same tim¢, quoting a few authorities from the ophthalmic side.

Sydney Stephenson (Ophthalmoscope, Oct., 1908), in a review of
this subject, reminds us that a general anesthetic is required in some
operations on the eye, for instance, acute glaucoma, and adds that “in
children there are few operations that can be done with comfort to the
surgeon or with safety to the patient under local anesthetics, for in
them it is not pain so much as fright that has to be avoided. Until
recently chloroform was the favorite anesthetic, probably because it
was generally available, kept well, and called for no complicated ap-
paratus, like ether, liable at any moment to get in the operator’s way.
Doubtless, chloroform or ether will remain the anesthetic for such op-
crations as require a period of prolonged unconsciousness. For bricf
periods of anesthesia, however, such as suffice for most operations upon

the eve, ethyl chloride is the best agent, as he has pointed out else-
where.?  Valude® has also spoken highly of ethyl chloride for opera-

tions on the eye requiring only a short period of narcosis. B. Hird*
telis us that ethyl chloride has largely r. placed gas and to some extent
chloroform as a general anesthetic at the Birmingham and Midland
Counties Eye Hospital. With ethyl chloride a patient may be anesthet
ized, operated on, and recover all within five minutes, an economy of
time that will be appreciated by all who have to work in a busy out-
patient department. Preliminary preparations, however, should not be
neglected, since the after-effects of the anesthetic, as Chaldecott® in-
sists, depend very much upon whether the patient has or has not been
properly prepared for the administration. Ethyl chloride is speedy,
relatively safe, easy to give, and produces a flaccid anesthesia free from
muscular twitchings, so embarrassing to the ophthalmic surgeon.
Vomiting, in the reviewers’ experience is generally due to an overdose.”

Gendron and Servel® recommend chloride of ethyl, followed by
chloroform. The former is pushed until the patient does not react to

*The Ophthalmoscope, April, 1004,

sRecucil des travaur dizieme Congress internat. d'ophtalmologic, Sept
1004,

“T'he Ophthalmoscope, March, 1905,

*Clinical Journal, Aug. 1, 1906,

°La Clinique Ophtal., May 25, 1906,
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pricking or pinching, when chloroform is substituted for it. The
authors have used the method for all sorts of ophthalmic operations
in two hundred and fifty patients of all ages, and claim that it causes
little excitement and hence little shock; that very little anesthetic is
used ; that vomiting and other accidents are exceptional ; that patients
recover so rapidly that they are frequently able to walk back to the
ward and to resume full diet on the same day ; and that in urgent cases
anesthesia may be induced by it even during the digestion period.

Stephenson speaks highly of the ethyl-chloride-chloroform se-
quence, when administered by a competent anesthetist, The saving of
time is great, the anesthesia satisfactory, vomiting rare, and recovery
rapid. It is a method of general anesthesia that he recommends in
ophthalmic work.

“But,” he adds, “it must be admitted that the maintenance of quiet
anesthesia during operations on the eye is often a matter of some dif-
ficulty. For this, as I\ W, Hewitt* has pointed out, there are three
main reasons: first, the position of the patient, so that the mucus and
saliva flow backwards and induce reflex disturbances; secondly, fluctu-
ations in the depth of the anesthesia, owing to the anesthetic having to
be intermitted from moment to moment to meet the requirements of
the operator ; and, thirdly, the fact that the eyes are often not available
as guides, As Hewitt remarks, ‘there have been a large number of
chloroform fatalities in ophthalmic practice, and the explanation of the
fact is probably to be found in these considerations.””

Anesthesia, Spinal.
Medullary anesthesia,

As this method of producing anesthesia is of little use to the oph-
thalmic surgeon, it is only mentioned to draw the attention of the reader
to the ocular complications that occasionally arise.

Blanluet and Caron** record (Annales d'Oculistique, Jan., 1907)
a case of paralysis of the left external rectus following an intra-spiral
injection of one-half cc. of a 10 per cent. solution of stovain for the
production of anesthesia. Four days after the operation the patient
complained of pains in the top of the back and neck, which were ac-
companied on the following day by nausea and one attack of vomiting.
The pains spread to the head in the course of two or three days, after
which they gradually diminished, and had quite passed away at the
end of a fortnight. Eight or ten days after the operation the patient
developed diplopia, which was found to be due to paralysis of the left
external rectus. At the end of six weeks the range of movement out-

*Anesthetics and their Administration, 1907, p. 221,
**Review in the Ophthalmoscope, May, 1907,
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wards of the left cye had improved from 15° to 30°, after which it
appeared to remain stationary. The patient was found to have a bruit
and some albuminuria, and gave a history of a previous attack of the
latter ; but nothing else abnormal could be found, so the authors con-
clude that the paralysis was due to the injection. They have collected
eleven similar recorded cases of ocular paralysis following intra-spinal
injections of novocaine and stovaine, all, with one exception, unilateral,
and suggest that the occurrence may be due to a selective toxic action
of the drug (in which case the paralysis might be expected to be bi-
lateral), to a hemorrhage, or to a mild meningitis. There is no case
recorded of a similar accident following an injection of cocain.
Anasthesia (General) by Scopolamine-morphia Injections,

Blos and Korff advise the following plan: gr. 1-50 of scopolamin
hydrobromide and gr. }4 of morphin sulphate are dissolved in three
grams of distilled water and one-third of this mixture is injected
into the arm two and a half hours before operation; a similar injec-
tion is made one hour later; the third one hour after that, i. e., half
an hour hefore the time set for the operation. The patient who mean-
while should be kept perfectly quiet, becomes drowsy and sleepy after
the first injection. After the third injection he is insensitive to pain.
Should anesthesia be incomplete half an hour after the third injection,
a small quantity of chloroform or ether is administered. For ophthal-
mic operations, two injections are generally sufficient if a little cocaine
has been instilled into the eye.

There is practically no stage of excitement in this method of anes-
thesia and patients scarcely know that they have been taken from their
beds. Post-operative pain is uncommon and patients rest well for from

15 to 24 hours after operation.  Vomiting or restlessness is ex-

ceptional.
Segelken is also a strong advocate of this form of anesthesia. THe

employs Scopomorphin (q. v.), a trade compound that contains
scopolamin hydrobromide, gr. 1-50; morphin hydrochloride, gr.
distilled water, 30 drops. One-third of the solution is injected three
hours before operation, and one-third an hour and a half later. It is
rarely necessary to inject the remaining third. The operation is done
as soon as the patient is in a deep sleep. It is well, just before opera-
tion, to drop cocaine into the eyes. Segelken has employed this methad
for several years, and in his practice it has replaced general anesthesia,

except in the case of children.
Sydney Stephenson (Ophthalmoscope, Oct., 1908) points out that

scopolamin-morphin-chloroform anesthesia is by no means devoid of
danger to life. This point, he says, has been brought out by Whitacr

=g v




INTERNAL REMEDIES USED IN DISEASES OF THE EYE. 113

who has adopted the plan in 40 cases, He notes a mortality amounting
to 4 in 2,400 cases, and believes that the deaths were directly due to
scopolamin,

Gallenga adopts a modified plan, which will doubtless recommend
itself to many ophthalmic surgeons, One hour before chloroform is
administered he injects the scopolamin and morphin. By this means
the period of excitement is lessened, vomiting is avoided, and but little
chloroform is used.

Antithyrodine-Moebius.
Serum Antithyroideum, Merck.

An amber colored liquid with a faint odor and taste of carbolic
acid—the blood-serum of sheep from which the thyroid gland has
been removed at least six weeks before. The fluid is preserved by the
addition of 0.50 per cent. of phenol. It is administered in initial doses
of half to one cc. (8 to 15 m.) three times daily, to be increasd as
required.

Commenting on this and other antithyroid preparations, the Edi-
tor of New and Non-Official Remedies (3rd edition) says:

“The use of these preparations is based on the theory that the
thyroid gland secretes products which are toxic but which neutralize
and are neutralized by other toxic substances produced elsewhere in
the body. Removal of the thyroid glands, therefore, leads to the accu-
mulation of these second toxic substances, as evidenced by the phenom-
ena cachexia strumipriva and myxedema. On the other hand the blood
or milk of such animals is claimed to be capable of preventing the ef-
fects of a hypersecretion of thyroid substance, such as is supposed to
occur in Basedow’s disease (exophthalmic goiter).

These views are still largely hypothetical; but many clinical ob-
servers report distinctly beneficial results in the milder forms of the
disease and in obscure nervous disorders which are supposedly con-
nected with thyroid hypersecretion. The effects are less pronounced
in the more severe forms. The action is merely palliative and other
measures of treatment should not be neglected.

Improvement occurs in two or three weeks and is indicated hy
an amelioration of the nervous symptoms, tremors, palpitation, insom-
nia and excitability.

The administration must be long continued. Oral and hypodermic
administration are equally effective, but the former is usually pre-
ferred. These preparations are not toxic, even when very large doses
are used.”

Aspirin,
Acetylsalicylic Acid. CyH,0,.

ﬁv
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A compound obtained by heating acetyl chloride in a flask to
302° F. (150" C.). It is found as small, acidulous, colorless crystals,
slightly soluble in water, more so in alcohol and ether.

This willow preparation, allied to salicin and salicylic acid, I
have found in gram doses three of four times daily, of decided value
in severe cases of iritis and other uveal affections. It is best adminis-
tered in capsules, with or without sodic bicarbonate. Wicherkiewicz
(42) has employed it with success in chronic conjunctivitis due to long
standing gonorrheal infections, in iritis, iridocyclitis, scleritis and epis-
cleritis, rheumatic choroiditis with vitreous exudations and glaucoma-
tous manifestations. It is less prone to produce tinnitus, and gastric dis-
turbances than the salicylates.

Wm. G. Craig (p. ¢.) employes aspirin, generally in doses of 15
grains night and morning, in all such painful eye diseases as iritis,
keratitis, corneal ulcer, glaucoma, and after injuries and operations.
He is so impressed with the value of this drug that he uses it to the

exclusion of all other anodynes,

Atoxyl .

This compound has been successfully employed in the internal
treatment of ocular syphilis by several authorities, among them Darier
(The Ophthalmoscope, July, 1907), Gifford (Ophthalmic Record,
March, 1908), and Bargy (Annales d'Oculistique, Jan., 1908) in iritis,
interstitial keratitis, as well as in sympathetic ophthalmia and tra-

choma. Sydney Stephenson declares that, after a considerable expe-
rience of the drug he has obtained in parenchymatous keratitis results
that he had not been able to accomplish in any other way. In this dis-
case, as well as in other cases, subcutaneous injections of from 0.25
to 0.50 grammes are given in the buttocks two or three times weekly
until a dozen injections have been taken, the total dosage not to exceed
6 grammes. These exhibits may be presented in conjunction with
other treatment.

Patients stand the treatment very well, though nausea, epigastric
pain and vomiting are likely to follow 0.75 to 1.50 grammes—10 to 23
grains,

I have had some experience with the hypodermic use of this rem-
edy in tubercular iritis and chorioretinitis, and so far as can be judged
from its effects in a few cases, the results were decidedly favorable,
and no untoward toxic symptoms showed themselves. This has not
been, however, the report from all quarters. R. Koch (Deutsche Med.,
Wochenschr., 46, 1907) during treatment of “sleeping sickness,” re-
ports 22 cases of blindness without ophthalnioscopic signs, while Fehr,
Krudener, Nonne and Terrien all report loss of vision from optic
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atrophy (mostly post neuritic) following its use. Morax (Annales
d’Oculistique, Jan. 1908) gives a complete review of the amblyopia
from atoxyl showing that if a powerful and effective remedy it is also
a dangerous one, especially when employed in maximum doses. These
poisonous effe
gi

ts may be avoided, as the report of Morax teaches, by
ing small doses  frequently rather than occasional larger ones.
No wvisual disturbances follow the use of half a gramme, (or 7'%
grains) and this should be regarded as the maximum dose.

Brucine,

One of the alkalowds found in Nua vomica and Ignatia in varying
proportion and in conjunction with strychnine. It occurs as white
crystals, There are several salts, more soluble in water than the pure
alkaloid, on the market. These are, chicfly, the hydrobromide, hydro-
chloride, nitrate and sulphate.

As the ophthalmologist relies on the hypodermic use of nervine
tonics and stimulants this rival of stryvchnia should not be forgotten.
Skorjuchow (12) prefers a preparation which contains less than o.1
strychnin. It is injected under the skin of either the temporal region
or of the arm in quantity varying from 0.005 to 0.02 grm. When the
injections are made daily he generally uses o.01, and if the intervals
are greater he uses 0.02.

The number of injections in cases of optic nerve atrophy were
twenty-six and from forty to fifty in cases of retrobulbar neuritis. In
employing this treatment one must be careful to keep a close record
of the visual field and to stop the treatment if there appears the slight-
est evidence of retinal irritation. Ile has employed the treatment in
forty-six cases (eighty-nine eves) and in sixty-scven eyes improve-
ment was noted. In eighteen no result was obtained, while in four
eyes the process grew progressively worse. All in all, he thinks that
this drug increases the intensity of the central and peripheral vision of
both healthy and diseased eyes, stimulates the action of the eye-
muscles, diminishes the grade of the paresis, and frequently produces
dilatation of the vessels of the fundus. He advises its use in various
forms of amblyopia

in acute and chronic retrobulbar neuritis of either
alcoholic or other origin, in ordinary optic nerve atrophy, in retinitis
pigmentosa and in various forms of ocular paral

is. It is to be pre-
ferred to strychnia in the treatment of optic nerve atrophy, inasmuch as

it produces a dilation of the vessels of the retina, and in this way,
promotes the absorption of the pathologic products, while assisting the
nutrition of the part. The treatment is contraindicated in all acute
inflammations.
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Colchicum, .
The ophthalmologist has to deal with so many instances of gouty

infection—especially iritis and choroiditis—that he should not ignore
thé treatment of the general dyscrasia. This subject will be found
discussed elsewhere, but, meantime, it is wise to remember the value
of colchicum and its preparations. As A. F. Amadon (p. c.) properly
says, rapid results follow the treatment of gouty eye diseases, either
with colchicine alone or by the addition of 1-64 grain of that alkaloid,
given from four to six times a day, in conjunction with the iodides or
salicylates in sufficient quantities to produce moderately free catharsis.
The alkaloid, he adds, seems to be far superior to the tincture or wine
of colchicum, and he has noticed that the more decidedly the case is
of gouty origin, the more benefit will be derived from its use.
Organotherapy.

Of the animal extracts recommended as therapeutic agents during
the past few years we are mostly interested in those from the adrenal
glands, described under Vaso-constrictors (q. v.), from the thymus
gland, the liquid extract (%4 to 2 fld. drachms) and dessicated powder
3 to 5 gr. of which have been given thrice daily with some success
in exophthalmiz goitre (q. v.), and from the festes and retina.

Didymine, or testicular substance, marketed by Burroughs, Wel-
come & Co., in 5 grain tablets has been prescribed with effect in Base-
dow'’s disease and by Dor for asthenopia in children when accompanied

by unduly rapid growth.

Optocine, from the retine of freshly killed animals, is so pre-
pared that one fluid ounce contains the activities of four retine. The
itis pigmentosa, and myopic choroiditis.

R. W. Doyne* first introduced this product and advised its use mn
the treatment of retinal affections, including tobacco amblyopia, retin-
itis pigmentosa, and myopic choroiditis.

Deutschmann's Serum.

A polyvalent serum from rabbits fed on yeast, and prepared by R.
Deutschmann** by a special method. TFor this purpose increasing
doses of yeast are introduced by mouth into the animal’s body, and
these are thought by the author to lead to the accumulation in the ani-
mal’s blood of protective or defensive substances. The serum, ob-
tained from such blood gives the human organism increased power of
resistance in the battle against pneumococci, staphylococci, streptococci,

*Extracts from varions portions of the ocular apparatus have also been
employed in ocular therapy by Dor (1807, Lagrange (1808) and
Darier (1900).

*#*Miinch. Medizin. Wochenschr., No. 9, 1907; See Merck’s Reports, 1908,
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etc., or their toxins. Injected into the muscles it is said to improve
the general condition of patients, to reduce febrile temperature, while
it is reported to be perfectly harmless. For adults doses of 3—4 c. c. are
used, for children 0.75—1 c. ¢. Deutschmann considers the serum to be
indicated in penumonia, septic and pyzmic infection, erysipelas, in-
fluenza, acute tonsilitis, severely infected wounds of the eye, hypopyon
keratitis, relapsing iritis, irido-cyclitis, sympathetic inflammation (in
which the exciting eye was not removed) and in tuberculosis.

Deneke** tested the serum in 32 cases of croupous pneumonia, and
came to the conclusion that its curative action was not proved. This
view is also generally held
Dormiol.

Chloral-amylene hydrate.

This compound is obtained by mixing anhydrous chloral with amy-
lene hydrate.

It is an oily, colorless fluid, with an odor of camphor and a cool-
ing taste. It does not mix with water but ethyl alcohol and fixed oils
readily dissolve it. Wiirdemann advises it as a safe and reliable hyp-
notic after cataract extraction. The dose is V4 to 1 dram (2-4 cc.) of
a ten per cent. solution.

Gelatine.

The chief use to which his agent is put in the internal treatment of
ophthalmic diseases is its exhibition as a blood coagulant,

Tubes of sterile, concentrated, saline gelatin solution are prepared
for injection into the gluteal muscles as a hemostatic in retinal and
choroidal hemorrhages and in ophthalmic aneurism. Each makes a 2
per cent. solution with boiled water of five ounces, constituting one
injection at 103° I'. Sometimes stronger solutions are employed at a
somewhat higher temperature.
lodides and Other Compounds of lodine.

Potassic iodide has held its own in spite of the many objec-
tions urged against its prolonged use, despite the symptoms of iodism
set up in persons susceptible to its poisonous action and notwithstand-
ing the frequent substitution of other remedies for it. Although I
have made trial of many drugs, iodonucleoid, iodalbin, sodium iodide,
strontium iodide, mixtures of other iodides, etc., said to exhibit super-
ior virtues yet, on the whole, have found no iodine preparation equal
to this potassic salt for ‘the internal treatment of cases properly calling
for its employment. When the full strength of the iodide is desired
(as it generally is in ocular therapeutics) large doses may, in nineteen
instances out of twenty, be given with comfort and safety for several

**Deutsch. Medizin, Wochenschr., No. 4, p. 172, 1908.
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INTERNAI

weeks at a time.

My plan is that recommended by Baker (41). One

i begins with a fair-sized dose, say 100 minims three times daily, of the
| following solution :
|

B

Potass. iodidi Fiii

Aqua dest, ad AL Fvi.

The patient takes the dose with a large quantity—a pint and a
half—of water, between meals. He may swallow the dose in a small

quantity of water and take his time about drinking the remainder of
the diluent ; if he can drink 30 ounces of the liquid, all the better. The
bowels should be kept open, and if the skin can be made to act freely
by a bi-weekly Turkish or pilocarpine bath (q. v.), the less the danger
if iodism. Of course, the kidneys should be competent and there

{
;‘ should be no contraindication to the use of iodides in general. The
II daily dose can generally be increased 20 to 50 minims, using a minim
| measure for the purpose, until the patient is taking 300 or 400 grains
H of the iodide dailv. At the end of 2 to 4 weeks I intermit the treat-
1 ment a week or two, as seems desirable. Following this plan I rarely
{ have any serious trouble from intestinal irritation, coryza, dermal
" cruptions or other toxic symptoms.

As Baker points out, it sometimes happens that large doses will
be tolerated when small ones are badly taken. Large doses
| should not be limited to specific cases, but are indicated in most in-
| stances of optic neuritis, ocular paralysis, choroiditis, serous iritis, re-
1 keratitis. They are contra-

lapsing iritis, cyclitis, and in intersti
indicated in gray atrophy of the optic nerve and in most cases of post-
neuritic atrophy. Albuminuria is also a contra-indication and the
| iodide should be cautiously given to children, who do not take it kindly,
J. A. Tenney (p. c.) believes that the effects of potassium iodide
are much increased when that drug is given with the compound syrup
11 of stillingia.
: C. L. Minor (p. c.) gives the saturated solution of the iodide of
iR potash in milk in gradually increasing doses, bginning with fifteen
grains a day and increasing fifteen grains a day (in divided doses) to
the point of tolerance, be that any number of grains from the original
dose to two hundred grains three times a day ; at the same time, when
indicated mercurial inunctions are used once a day. He usually adds a
steam bath, daily, to aid elimination. He has riever had any kidney le-
sione or other unfavorable symptoms develop during the course of such
treatment, although examinations are made every day.

Mercurials.
A. Duane (p. ¢.), prescribes mercurials freely in iritis, uveitis,
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choroiditis and optic neuritis, even when not evidently or even prob-
ably syphilitic. In specific muscular paralysis he has had good results

m intramuscular injections of a one per cent, bichloride solution in
the gluteal region. Internally in these conditions and also in phlycte-
nular keratitis, he

as often used calomel in 1

o grain doses 4 or §
times a day. For children and often adults, this dosage is kept up for
weeks without trouble and with evident benefit. In adults he has found
Squibb’s tablets of red iodide of mercury (1-16 grain) well borne, and
of course, they can be combined with potassium iodide
F. E. Woodruft (p. ¢.) uses, and has not found anything equal to

the speedy effects to be derived from, deep hypodermic injections of
8-10 minims of the following prescription. It is repeated daily and
in increasing doses until one gets the physiological effects

B

Hydrarg. bichlor.

Acid carbolic Al gr.viil
Sodii chlor. gr.Xx
Aquae dest, ad .51

Mineral Waters,
Springs, and Other Health Resorts for Diseases of the Eve.

Apart from the treatment of those general conditions that in-
fluence ophthalmic diseases, it cannot be said that there are any mineral
springs, or sanitaria connected with them, either in this country or
abroad, that are particularly efficacious in ocular therapy per se.

The chan

» of air and scene, the out door life, the freedom from
business cares and household worries that a sufficient sojourn at some
comfortable health resort produce are of value (apart from the medic-
inal effect of the waters, either internal or external) in many eve affec-

tions, notably in phlyctenular discases, glaucoma, accommodative asthen-

opia, ocular headache, and other symptoms following eyestrain, A
course of antilithemic and antisyphilitic treatment is particularly appro-
priate to those affections—scleritis, irilis, choroiditis, optic atrophy—
when dependent upon these systemic affections. Hot Springs, in hoth
Virginia and Arkansas, as well as the springs at Sarat and French
Lick, Indiana, are well adapted for the treatment of both these condi-

tions and, when judiciously carried out under the care of a « mpetent
internist, are to be recommended. In the same way there are, through-

out the United States and Canada, similar, though perhaps less known,
resorts whose value in the conduct of gouty, rhewmatic, syphilitic, ane-
mic, tubercular and neurasthenic states is quite equal to those just
named.
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A. Trousseau* has recently discussed this matter, chiefly so far as
the French Mineral Springs are concerned. Quite naturally,
perhaps, he ignors the justly celebrated baths of Carlshad, Marienbad,
Wiesbaden, Baden-Baden, Homburg, Kissingen and other German
resorts, and speaks more particularly of the French and Spanish sani-
taria,

Trousseau suggests that cases of iritis, irido-choroiditis and scler-
itis due to rheumatism—especially if of the recurrent type—Dbe sent to
Aix-les-Bains. He believes that the interval of the acute attacks is the
proper time for sanitarium treatment, and he would not permit the
continued use of even the water of Aix while an acute attack is in
progress.

In the plastic form of iritis Bourbon-1'Archambault is the place;
Royat for the Tquiet variety,” while Luchon is excellent for the recur-
rent type in the rheumatic and anemic. He thinks Contrexville a good
place for these diseases when of gouty origin; if very chronic Vittel
affords the most relief.

Vichy is.also an appropriate resort for patients with iritis and
scleritis for the “after cure” when the acute stages have passed. He
suggests Vichy, also, for diabetes and thinks a season spent there is
a good preparation for extraction of diabetic cataract.

In paresis of the eye muscles he advises Bourbon-I'’Archambault
and Néris; the latter place, also, for the after treatment of herpes
goster ophthalmicus.

For nenropaths and those suffering from the eye troubles of intes-
tional toxemia, he advises Plombiéres and Chatel-Guyon.

Tabetic affections, including optic atrophy, if taken early enough
are henefited by the waters of Lamalou.

Evian, Thonon, or better, Bourbon-Laney, are the best localities
for those subject to witrcous or retinal hemorrhages.

In cases where conjunctivitis and recurrent attacks of keratitis are
produced by diseases of the nose or nasopharynx, Luchon, Mont Doré
or Satins-du-Jura is to be recommended.

In phlyctenular disease of the conjunctiva and cornea, Troussean
advises a sojourn at and treatment Ly the waters of Saint-Gervais,
Royat, Luchon or la Bourboule according to the state of the patient.

Asthenopia, due to discases of the reproductive organs, as well as
iritis and irido-choroiditis of genito-urinary origin, are benefited by a
course of treatment at Luxeil. For those ocular troubles encountered
at the menopause, the writer recommends Bagnoles de I'Orne.

Serofulous children affected with recurrent keratitis, should be

*La Clinique Ophthal., July 25, 1008,
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sent to the seaside; to Berck during the intervals of freedom from the
attacks, and to Biarritz as the acuity of the attack is declining. Owing
to its freedom from wind and dust Trousseau thinks Arcachon is a
desirable resort in these cases at any period of the disease, because of
its protected situation amid the pines.

The writer advises Bourboule as a resort for spring catarrh, and
has known several cases that did not exhibit their customary annual
recrudescence after treatment there.

Syphilitic eye affections that did not improve elsewhere, he has
known to get well under the active treatment practiced at Aix and
Uriage ; optic nerve diseases due to lues are generally sent to the latter
place.

Patients with interstitial keratitis of the hereditary syphilitic type,
Trousseau sends to Uriage and Biarritz; to the former place even dur-
ing the progress of the disease unless the case requires constant super-
vision. He advises Biarritz only at the end of the disease or if there are
congestive symptoms. Should Biarritz be found too much exposed he
exchanges its sea air and waters for Arcachon.

In addition to the mineral waters already mentioned as valuaple
in eye diseases the following springs are to be recommended, particu-
larly if the patient, leaving behind him as many of his cares and wor-
ries as possible, will repair to the Hauptquelle prepared to remain as
long as is necessary under the care of a competent local physician and
to enjoy, so far as he can, the drives, walks and scenery, as well as the
musical and other entertainments that most of these resorts afford.

Baden-Baden ; Baden (Switzerland) ; Bath (England) ; Bethesda
(Wisconsin) ; Mecklenberg, (Va.) or “Buffalo Lithia”; Cheltenham
(England) ; D'Orezza (Corsica) ; Ems (Germany) ; Fiuggi (Italy);

Friedrichshall (Germany) ; Harrogate (England); Hunyadi Janos
(Hungary) : Kreuznach (Prussia) ; Neuheim (Germany); Montreux
(Switzerland) ; Ra

atz (Switzerland) ; Reichenhall (Bavaria) ; Rub-
inat (Spain) ; St. Moritz (Switzerland) ; Salzbrunn (Austria) ; Tarasp
(Switzerland) and Wiesbaden (Germany).

The following British health resorts are especially valuable in
gouty, rheumatic, autotoxic, neuresthenic and angiosclerotic eye dis-
eases: Blackpool (Yorkshire) ; Bournemouth; Braemar (Scotland) ;
Buxton ; Channel Islands (tuberculosis and neurasthenia) ; Bray (Ire-
land) ; Cheltenham ; Hastings ; Kingstown (Ireland) ; Ilkley; Malvern
(Wales) ; Torquay (Devonshire) ; Tunbridge Wells; Ventnor ; Mallow
(Ireland).

Nux vomica,
The use of the tincture in increasing doses is of extreme value
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I!! in all cases of muscular imbalance. In particular, they show results
1 in those instances dependent upon weakness of the nerve supply. de
b Schweinitz first advocated this method of treatment and advised that
(i the dose be increased to the point of its toxic effect.
Pancreatine.
In the pancreatic juice of warm-blooded animals there are at least
four digestive ferments, as follows:
I'rypsin, a proteolytic ferment, acting in an alkaline medium, that
g., casein of milk, into pep-

s

converts proteids, albumen and fibrin, e

tones but digests white of eggs with difficulty.

Amylopsin or pancreatic diastase that converts starch into dextrin, |
maltose and dextrose

Steapsin, lipolytic ferment that emulsifies fats,

Rennin, a milk-curdling ferment converting casein into a form of
peptone

Much of the pancreatin used in America is manufactured by
Parke, Davis & Co., and Fairchild Bros. & Foster. It is marketed by
them as pure pancreatin, an almost insoluble, cream-colored, amorph-
ous powder with a faint odor and meaty taste, as tablets or as a pep-
tonizing mixture. It is nearly always prescribed with bicarbonte of
sodium,

The ophthalmic surgeon is interested in these digestive ferments
owing to their alleged power of curing, or relieving the suffering that
accompanies malignant growths. The same rules that apply to the con-
duct of extraocular, malignant neoplasms should be followed in the

treatment of carcinema and sarcoma of the eve structures. Especially

after simple enucleation or complete exenteration of the orbit for any
form of malignancy it has always seemed rational to me that the use of
cither radium, the X-Rays (q. v.) or pancreatic ferments (or all) ought
to be encouraged.
Trypsin Treatment of Cancer, Sarcoma and Malignant Growths,
Normal tissues are resistant to pancreatic extractives but the solv-
ent power of trypsin on malignant growths can be shown in laboratory
tests. The use of trypsin and other pancreatic ferments employed
clinically also greatly improve the condition of patients with cancer.
They lessen pain, improve the nutrition while the growth, it has been
15 noticed, remains localized.

Trypsin injections act by producing anti-trypsins in excess of that
present in the normal blood serum. The result may be regarded as re-
sembling the ferment-toxins produced by pathogenic organisms when
in contact with organic tissues. (See Irons’ references to Immunity.)

The ferments exist dormant and are termed zymogens. They become




INTERNAL REMEDIES USED IN DISEASES OF THE EYI 123

active when in contact with their specific excitors, e. g., the hydrogen-
ions of hydrochloric acid in the gastric juice are thought to be excitors
lll. pe |" m 7.\1”""\"'”4 or I)l'”\i“““\'\'”.

The following are the forms (see Extra Pharmacopeia) in which
trypsin and its allied ferments are marketed in Europe and employed in
carcinoma, epithclioma, sarcoma and other malignant neoplasms

Hypodermic injection of compound Trypsin-Amylopsin solution.

This is a proprietary remedy and, to be effective, ought to be fresh-
ly prepared. The injection is made in sound tissue near the growth if
possible, otherwise in flank or buttock I'he initial dose is 15 minims;
then 20 and 30 minims;;

at first one injection every alternate day ; later,
every day

Hypodcrmic sterules contain 30 minims of the trypsin solution
They are also dispensed with cocaine hydrochloride 1-10 grain,

Amylopsin injection (hypodermic), also amylopsin solution, 30
minims containing cocaine hydrochloride 1-10 grain, are supplied in
ampoules. Some authorities believe that amlyopsin alone is valueless,

Holadin is an extract of the entire pancreas, said to represent all
the constituents both of the digestive and internal secretions.

Glycerinum trypsini. A concentrated (10 per cent.) solution for
dilution is supplied commercially. Five minims of 1 to 3 per cent. solu-
tion, prepared by diluting this with water or normal saline, is injected.
It is not possible to produce a glycerole of the same strength from the
powder usually supplied in commerce.

Pancreatin or trypsin is given concurrently in increasing doses by
the mouth, e. g., as glycerinum pancreatis, or liquor trypsini, in 1 to 2
drachm doses three times a day before meals, as accessory to the hypo-
dermic injection treatment.

Cachets or capsules of trypsin 5 grains each, and with ox gall 2
grains (which latter is said to strengthen the action of the trypsin)
are also prepared.

The trypsin treatment of cancer has been investigated by Seaman-
Bainbridge,* R. Hoffman** and others. Merck (Annual Reports,
1007) remarks that a final opinion cannot yet be given of the real valne
of this agent in the treatment of malignant tumors. He contends that
most of the solutions of trypsin on the market are of unknown com-
position. In these cases it is hence impossible to judge of the dose

W. J. Morton*** describes over 30 cases that were benefited by the
injection of trypsin. In two cases, where the cancer was facial, an

*British Medical Journal, p. 486, 1907,
**\iinchen, Medizin. Wochenschr., No.
*** ) edical Record, Dec. 8, 1906,
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actual cure is stated to have been produced. The author therefore
recommends further trials, R, Morton** disapproves of its use, as his
results were negative, and secondary actions occurred. After the in-
jection not only was the pain increased, but inflammation and suppura-
although every possible aseptic precaution was adopted.

tion occurre
The general condition and the new growth were not benefited in a single
case.

A Pinkuss and S. Pinkuss, on the contrary, obtained satisfactory
results. They admit that subcutaneous injections of trypsin are painful,
but the pain passes off after a short time. The injections were made in
the thigh and in the gluteal region ; in a case of cancer of the lower jaw,
in the upper part of the chest. In no instance did the authors find that
the injections were followed by infection, abscess, necrosis or in-
flammatory reaction. The general condition was not made permanently
worse; on the contrary patients usually improved. Transitory altera-
tion in the pulse, fever and rigors were attributed by the authors to the
absorption of the products of catabolism. As to prospects of cure, the
authors have not vet come to any definite conclusion, although they
were satisfied that appreciable improvement was obtained in several
cases.

Hoffman employed pure pancreatin in his experiments. In an in-
operable, relapsing, ulcerating carcinoma of the ear he applied the rem-
edy to the free surface, in the form of a powder, covering it with
thymol wool to prevent decomposition. The tumor diminished
appreciably, the surface became clean, while bleeding and pain
diminished. Iowever, the growth of epidermis prevented the
pancreatin from coming in contact with the tumor, and the
latter continued to grow beneath the epidermis. All the same,
the favorable psychic influence exerted on the patients by
the diminution in the size of the tumor, and the apparent improvement
as described above, justify one in recommending the use of pancreatin
in ulcerating carcinoma, especially as this therapeutic measure is pain-
less and inexpensive. In the author’s opinion it is desirable if possible
to get over the diminution in the amount of the tumor exposed. Hofi-
man thinks that as much as possible of the tumor surface should be 2x-
posed to the action of the pancreatin or trypsin. He would remove
all epidermis either by means of the galvano-cautery or by the use of a
caustic stick.

Pilocarpine and its Salts,

As is well known to the ophthalmic surgeon, these are among the

**Lancet, p. 897, 1907.
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most active and when given, with due regard to the requirements of
the case in point, are the most useful agents at our command in the
treatment of ocular affections. Their efficacy in many extra-ocular
diseases, in uwveitis of all kinds, in choroiditis, chorioretinitis, detached
retina, optic newritis, etc., both alone and in conjunction with other
remedies, has many times been referred to in these pages.

As T usually prescribe the hydrochloride with sweat baths, 1 ap-
pend the directions generally issued to the house surgeon or nurse. [
have found that either personal supervision or explicit directions are
needed to insure the full effects of the drug. The initial hypodermic
dose should be one-twelfth of a grain, to be increased according to
the effect of the first bath and as the condition of the patient indi-
cates.

The baths should be given when the stomach is empty. The pa-
tient should be in bed and wrapped up to the chin in a woolen blanket
and again covered with at least four woolen blankets. Under the
latter six quart bottles containing boiling water should be placed. Pil
ocarpine (gr. 1-12 to 1-3) should now be given hypodermically. The
patient is also given to drink at least a pint of very hot water, very
hot and weak lemonade, or very hot tea, to be administered through a
bent glass tube, while the patient is lying down. In a few minutes he
should begin to break out in a profuse perspiration, which should con-
tinue for at least two hours, only stopping short of that time if he
shows any bad symptoms. At the end of two hours he should be thor-
oughly dried and the skin rubbed with alcohol and then allowed to rest
for another two hours, when he may go out if he wishes.

Jalliart* uses a solution of 0.20 of the nitrate of pilocarpine in 10
grms. of water—about a 2 per cent. solution, in distilled water. He
employs this hypodermically in doses of 6 to 10 drops ; the latter is equal
to a centigram of pilocarpin. He has had favorable results in cases of
chronic glaucoma, interstitial keratitis, exudative chorioiditis, vitreous
opacities, retinal hemorrhages, detachment of the retina, the fundus
changes of progressive myopia and in toxic amblyopia. He claims that
injections of pilocarpin are of benefit in all affections of the deep struc-
tures of the eye that are accompanied by infiltration or exudation.

He lays stress on the necessity of great care in making the
injections.

Pulsatilla.
Easter flower. Dane’s blood. Pasque-flower.

The whole, dried plant of Anemone pulsatilla contains tannin and
anemonin, a colorless, odorless, insoluble acrid camphor. The N. D.

*Bulletin de Therapie, Sept., 1906,
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‘ says that there is 1bly no drug in the pharmacopeia that has been
used in so many discases or had so many virtues attributed to it. We

! need not be surprised to learn, then, that in medicinal doses of 2 to §

grains (0.10-0.30) or of anemonin, gr. 4 to V4, it has been recom-

mnded as curative of cataract, especially by those who have not made

an extensive study of that particular metamorphosis. (See Cinereria
maritima).

Quini
R. L. Randolph (p. c.), believes that in all forms of chronic kera

titis, other than the so-called inherited forms of interstitial keratiti

quinine has a specific effect. He uses it as a routine measure, giving

at least two grains four times a day. Of course, larger doses arc

called for in the so-called malarial form

Serum Therapy.

[he use of the warious antitoxins, especially in connection with
the opsonic index, promises brilliant cures, not only in general, but in
ophthalmic therapeutics. Most encouraging are the results obtained by
the injection of fuberculin (both T. r. and the older form), diphih

ria antitoxin, as well as the streptococcus, pneumococcus, tetanus

Deutschmann’s “Heilserum” (q. v.) and other sera. Passing mention
is thus made of a few of these to draw attention to the complete treat
ment by Dr. Irons of this subject
Speaking of the sera in ocular therapy Darier* reminds us that it
is from antiseptics, from prophylaxis and from vaccination against in
fections that Jenner, Pasteur, Behring and Roux have opened to us a
new field in ophthalmology. The work of Roux has shown the good
effect of serotherapy in infective corneal ulcers; that of Hippel has
demonstrated cures by the tuberculin of Koch; finally Credé, Wetter
and others have arrested infectious processes by the intravenous in
jections of colloidal silver, by which Trousseau, Loboutre, Bandoin and
Darier have obtained similar success in ophthalmology. In 1899 Dar
ier cured a case of diphtheric corneal infiltration with injections of the
serum of Roux; since then he has not hesitated to give these injec
4 tions. Shortly after Roemer published his first cases of infective cor-
neal ulcer treated by antipneumococcus serum, Darier treated threc
similar cases with antidiphtheritic serum successfully, not being able at
that time to procure that of Roemer. Later, however, Darier was able
to obtain it, and the results of the effect of the two sera in the
| cases were identical.

R. W. Allen in the Practitioner for May, 1908, draws attention 1

: *La Clinique Ophtalmologique, June 10, 1907,
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the great value

f vaccine therapy in bacterial diseases of the eye.
Whether an ocular tuberculosis be of the human or bovine type is
often unknown so that if one variety of tuberculin produces an unsatis-
factory result he advises a trial with the other, or to use both together.
Conjunctivitis, hoth acute and chronic, is benefited in the most strik-
ing manner by use of the appropriate vaccines, which must be employed
with boldness. Vaccine therapy is extremely valuable in the various
cases of corneal ulceration, especially in the case of pneumococcus and
gonococcus.  Acuteness of infection is no contra-indication whatever to
this mode of treatment, which has proved most successful in infections
due to the streptoccecus, staphylococcus, gonococcus, pneumococcits,
bacillus coli communis, B. Friedlinder, B. Morax-Axenfeld and oth
er organisms

Darier has also used serotherapy with success in the case of a
woman of 72, who after a correct cataract extraction had a corneal
infection.

Sodium Salicylate,

I'o some extent this drug has taken the place of the iodides and
mercurial inunctions in the treatment of non-specific intraocular in-
flammations and infections

I'he best results in the internal exhibition of this remedy are ob-
tainable by the observance of certain rules, first formulated by Harold
Gifford (11 He advises its use in all non-specific inflammations of
the iris, ciliary body, sclera and episcleral tissues; whether of rheumatic

origin or not; in acute retrobulbar neuritis and in glaucoma. He aas

found the average patient will stand during the waking hours, i. e

7
a. m. to 10 p. m., one grain to each pound of his weight, and gives it
as follows: One ounce of the salicylate is dissolved in four ounces ofi
brandy, which gives approximately 15 grains to the teaspoonful. This
is administered every 1% hours in about 1-8 glass of water followed
by the same amount of water or a cracker to get rid of the taste; it is
best to begin with a smaller amount at first and the patient should go

to bed after the third or fourth dose, being allowed to go without the

drug for a day cr two each third or fourth day. He is also warned to
keep the head wiped dry, if there is perspiration, as a severe cold may
be taken. If the stomach rebels a change to giving the drug in capsules,
followed by the brandy and water, may be resorted to. Temporary
blindness and deafness, as toxic sequels, are extremely exceptional and
need have no more weight than the blindness which results from mod-
erate doses of quinine. Some cases of delirium have been reported fol-
lowing its use. The writer has tried aspirin with about the same un-

pleasant symptoms when enough to produce good results was exhibited.
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In cases classed as optic neuritis, there are many conditions not really
inflammatory, but due to stasis or thrombosis, in which more faith is
placed in large doses of the iodides than of the salicylate; as also in
posterior chorioretinitis. Special stress is laid upon the use of this
salicvlate in sympathetic ophthalmia, post-operative or traumatic in-
s and herpes

flammations of the iris and ciliary body, interstitial kerati
cornew.

In sympathetic ophthalmia Gifford places it ahead of mercurial
inunctions but frequently uses the two alternately. Emphasis is laid
upon the necessity of keeping up the use of the salicylate one or two
days a week for a long time after the last sign of acute inflammation

has disappeared

In interstital keratitis, plainly the result of hereditary syphilis,
the action of the salicylate is much less active and certain than in
those that show no marked luetic signs, but even here it often does
more good than both iodides and mercury. Those cases of iritis that
not infrequently occur after cataract extraction respond most promptly
to the generous use of the drug.

In herpes cornee the use of the salicylate in connection with local
applications of an iodide gives relief where hot applications and atro-
pine fail
’s action, the rapid elimination from the

In explaining the drug
body by the kidneys is against its being a germicide or germ-hinder-

ing substance, as a 1-1,000 to 1-500 solution is necessary to check the
growth of ordinary white and yellow pus cocci. The theory of Ol-

tramare is more plausible, according to which “a local depletion is
produced by general capillary dilatation which the salicylate causes.”
In this conection reference is made to the remarkably favorable in-
fluence which an optico-ciliary neurectomy (in which a large part of
the blood supply to the eye is cut off) exerts upon traumatic inflam-
mations, and the action of cardiac depressants in checking colds. The
diaphoresis produced is considered as a secondary factor in the good

influences produced by the drug.

W. H. Dudley (p. c.), is in the habit of prescribing fluid extract (
or tincture of strophanthus in ordinary doses, with sodic salicylate, '
because of the decided cathartic action thus produced. t

Desiring to avoid the depressing effects of the salicylate upon the it

i ' heart he added five minims of the tincture of strophanthus per dose,

f‘ 5; the use of which produced free catharsis; quite a good number of trials d

! ff of a modification of the mixture have invariably produced the same re- c
:‘: sults. The mixture has thus a special indication, where salicylates are at
il, indicated, and in cases associated with constipation. th
;. no
]
{
|
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In prescribing salicylate of

soda R. L. Randolph (p.
gives it with essence of pepsin.

x
Sod. salicyl. il
Es. pepsin ad. fl. 5iii
Half to one teaspoonful every four hours,
Solurol.

Thyminic Acid; Nucleotinphophoric Acid.

A yellow, amorphous powder easily soluble in water and pre-
scribed in gout, rheumatismi, Graves' disease and in the so-called uric
acid diathesis generally, The usual dose is from four to eight grains
(0.25 to 0.50). Wolfberg has given it internally in full doses for its
effect upoi cataract (q. v.) due to the general causes mentioned.
Tuberculin,

The employment of this valuable &

I
ent, both in the diagnosis and
treatment of eye diseases is so important to the ophthalmologist that
I have gone rather deeply into the chemistry, mode of preparation,
methods of administration and dosage of the various kinds of tuber-
culin and their substitutes as we find them in the market. It should
be added to the following account (for which I am almost entirely
indebted to the Extra Pharmacopeia) that there are several tuberculin
preparations made outside of Germany (in America for instance)
carefully manufactured and quite as reliable as the Koch products.
These tuberculins and their congeners are, however, practically identi
cal with the German preparations and a description of the one will, [
believe, amply suffice for the other.
Tuberculin, Old.  Tuberculinum Kochii, P. G
An amber-colored liquid, being an old, glycerine, broth culture of
the tubercle bacillus of the human type boiled and concentrated, from
which the bacilli have been removed by filtering.

It is supplied in 1 ce.
bottles and is used (a) in diagnosis of tuberculosis, and (b) as an in-
jection for the cure of disease due to the tubercle bacillus.

(a) To dic
exceed 98.6° I

gnoese human tuberculosis. The temperature must not
. at the time of the injection. Dose.—One-thousandth
of a cubic centimetre (0.001 cc.) diluted to 1 cc. (termed “No. 3 dilu-
tion”), or if patient is weakly, or a child, use 1-10,000 cc. (0.0001 cc.)
in 1 cc. fluid (called a “No. 4 dilution”).

If there is no rise in temperature after the first injection, inject a
double dose on the next day but one following.
causes even

If the first in_im‘linll
42° F. rise, wait until the normal temperature is reache:
and again inject the same dose.

If the reaction is now more violent
than after the first injection tuberculosis is undoubtedly present. If
no reaction appears after the first small dose, the dose may be increased
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to 5 cc. of tuberculin dilution No. 3 and, finally, to 1 cc. tuberculin dilu-
tion No. 2, i. ¢., 1-100 cc. of the strong liquor. If there is no reaction
on twice repeating the latter dose one may conclude that no recent or
progressive tuberculosis exists.

New-Tuberculin Koch—DBacilli Emulsion* is a suspension of pul-
verized tubercle bacilli in water with an addition of an equal volume of
glycerin. 1 cc. contains 0.005 gm. of powdered tubercle bacilli. Dose
-—1-2000 c¢. (==0.0000025 gm. of bacillary substance) as a rule {o
begin with. Dilutions are made with 0.8 per cent. sodium chloride
solution, or if the dilutions are to be kept several days with 0.8 per cent.
sodium chloride and o.5 per cent. phenol.

With this small dose it is very exceptional for any reaction to
appear. At one or two days intervals the dose is rapidly increased
from twice to five times the dose at each injection until definite reaction
appears with a rise of 2)4° to 5° F. in temperature. As soon as such
violent reaction develops much longer pauses, 6—8 days, must be made,
If, however, it is desired to carry out the treatment without violent
reactions, the dose must be increased at a rate which only causes little
or no rise in temperature, and between each injection 5 to 7 days’ inter-
vals should be allowed. Otherwise the same procedure is followed.

The subcutancous injections are increased until the dose reaches
20 milligrammes. Larger quantities are badly absorbed. If absorption

takes place too slowly, it is advisable to inject the dose at two or more

er doses of 10 to 20 milligrammes are only injected

points. The I
at intervals of 2 to 4 weeks.

Bovine Tubercle Bacilli Emulsion corresponds in every respect to
New-Tuberculin Koch-Bacilli-Emulsion just mentioned except that in-
stead tubercle bacilli of the bovine type are used. Its method of appli-
cation is like the last mentioned.

In addition to the use of tuberculinum Kochit P. G., Tuberculin
A., Koch's old tuberculin, used for both diagnosis and treatment, and
the nezw tuberculin, Tuberculin R. (Koch) used for treatment only, the
following forms (Extra Pharmacopeia p. 875) have been placed on
the market by the manufacturers of Koch’s tuberculins:

‘T, O. A. i. e., Tuberculin-original-Alt.  (Alt. =old.)" A germ-
free tubercle-bacilli-houillon resulting from filtering fully-grown nu-
trient cultures of bacilli (typus humanus). In 1 and 5 cc. bottles.

‘P. T. 0. 1. e., Perlsucht-tuberculin-original. (Perl-sucht,=Pearl
disease, i. e., tuberculosis of serous membrane of cattle producing pearly

nodules or tumours often pendulous). Is exactly like the above except-

*From the Extra Pharmacopeia,
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ing that it is prepared from the tubercle bacilli in cattle (typus bo-
Vinus).

Vacuum-Tuberculin is obtained by reducing ‘T. O. A. at a low
temperature and in partial vacuum to one-tenth of its volume, It dif-
fers from the old tuberculin in that old tuberculin is strongly heated.
It consists of toxins produced by the bacilli during their cultivation.
Old tuberculin, on the other hand, contains, in addition to toxines, en-
dotoxines extracted from the bacilli at higher temperatures. It is sold
in 1 and 5 cc. bottles.

Bovine-I acuum-Tuberculin corresponds to vacuum-tuberculin last
mentioned excepting that bovine bacilli are used. In 1 and 5 cc. bottles,

These vacuum preparations are introduced on account of their
better keeping qualities.

New Bovine Tuberculin (Tuberculin P. T. R.) is equivalent to
T. R. excepting that bacilli typus bovinus are used.

Procedure and dosage.

These are exclusively for treatment of patients exhibiting a very
violent reaction to old-tuberculin or other similar preparation, as well
as for treatment of those with a permanent or intermittent febrile
temperature and not for diagnosis.

Dilute 1 cc. of any one of the above with g cc. 0.5 per cent. phenol.
The manufacturers term this 10 cc. of vacuum tuberculin, bovine-vac-
uum-tuberculin dilution, or tuberculin dilution 1 ; the 10 cc. of “T. O, A/
or ‘P. T. O. dilution, ‘tuberculin dilution 2.

If 1 cc. of tuberculin dilution 1, made from vacuum tuberculin or
bovine-vacuum-tuberculin, be further diluted with ¢ cc. 0.5 per cent.
phenol solution, ‘tuberculin dilution 2’ is obtained, and by dilution of
the ‘tuberculin dilution 2’ from ‘T, O. A or ‘P. T. O.", ‘tuberculin
dilution 3’ is obtained, etc.

The different dilutions compare as follows:

Each 1 ce. 'T. O. A or ‘P. T. O." corresponds to 1 cc. ‘tuberculin
dilution 1" (because vacuum and bovine-vacuum tuberculin are con-
centrated 1o times strength of ‘T. O. A and ‘P. T. O.").

It is intended that the physician should by trial injections
select for each case the preparation most suited. Commence with
1 cc. of a ‘tuberculin dilution 35, i. e, with o.0001 cc. ‘T. O. A or ‘P,
T. O., or 0.00001 cc. vacuum or bovine-vacuum-tuberculin, If no
marked reaction appears continue with the stronger preparation, No. 4,
and so on,

If the reaction be violent even from this small dose, after a few
days’ interval, the trizl is repeated with one of the other preparations.
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In the course of the treatment as a rule no change is made in the

preparation employed, but frequently patients with great sensitivenecss

of treatment and it is then advantageous to con-
g

lose it in the coursc
tinue the treatment with the more active preparations, old tuberculin,

bovine-tuberculin, or with tuberculin “T. R.” or with bacilli emulsion

(q. v.)
\ clear liquid of honey consistence, said to

Behring's Tulas
Used subcutaneously,

contain all the constituents of the Koch bacillus
The British Medical Journal, however,

intravenously or per os.
that the application of this cure 1 complicated
immunize mtants.

Tulase-Lactin is tulase with milk intended tc

Behring himself speaks against too much reliance on its curative proj

ertic

Validol.
Neustiitter advises the internal use of this agent mn 2

dose for scotoma scintillans (q. v.)




CHAPTER VIII.

THE USE OF ELECTRICITY IN OPHTHALMIC PRACTICE.
BY W. FRANKLIN COLEMAN, M. D., CHICAGO.

Galvanism — Electrical Measurements — Electrolysis — Cataphoresis—
Measure of Currents—Faradic Current—Magnetism—Electromags=
net—High Frequency Current—Sinusoidal Machine—Static Machine
—X-ray Apparatus—Lamps—Voltage—Amperage—Electric Dosage
—Nerve Stimulation—Trophic Effects—The lonic Theory—Inter-
polar Action—Electrotherapy—Anesthesia by Cataphoresis—The
Retinal Circulation Under Galvanic Stimulation—Home Treatment
with Electrical Apparatus.

I'hales, a noble of Greece (640-546 B. C.), observed that amber

(Elektron) when rubbed attracts and repels certain bodies; and, be
hold, in 1908, wireless telgraphy, the telephone, electric lighting, heat-
ing and therapeutics. Dr. Gilbert, England (1540-1603 A. D.), corre-
lated the observations of the ancients and founded a science he named
“Electricity.”

Electricity is probably a mode of motion of the universal ether
Hitz, in 1888, demonstrated that the waves, while larger than those of
light, have similar properties of reflection, refraction and polarization,
Lord Kelvin and Clerk Maxwell considered light an electrical wave.
The unity of all forms of electricity is shown by the production of heat
and chemical reaction, while the various physical and physiological
phenomena depend chiefly upon the mode of production of the current;
the voltage and amperage; the form of the current, primary, second-
ary or static; and the frequency of the interruptions. We will con-
sider briefly the electrical energies used in medicine: Galvanic, Far
adic, Sinusoidal, Electro-Static, High Frequency, Roentgen Rays and
Light.

Galvanism,

The galvanic, direct or continuous current flows without interrup
tion in one direction. It is furnished, when available, by the direct
current dynamo used in street lighting or by a battery of chemical cells.
The usual and best galvanic cells for a portable batt consist of ele-
ments of zinc and carbon excited by a solution of sodium bichromate
and sulphuric acid. For office work, LeClanche cells of zinc and

carbon, in a solution of ammonium chloride, are much more durable
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and satisfactory. The chemical production of zinc chloride at the zinc
i plate produces an electrical current, which flows from thence to the
‘ carbon and through the external circuit of cords and patient back to
the zinc. The cord attached to the carbon is therefore - positive, or
anode ; and the one attached to the zinc—, negative, or cathode,
Electrical Measurements,

These refer to pressure, resistance and current. The unit of press-
ure or electromotor force is the volt. Voltage is the force produced by
chemical or physical means, which generates or tends to generate a cur-
rent of electricity by forcing it through a conductor. This is analogous
to the generation of heat at one end of a rod, which is forced to the
opposite end.

I'he Ohm is the unit of resistance, which, electrically, signifies ob-
struction to transmission and is analogous to the resistance of the prop-
agation of light and heat. Resistance may equally well be considered
the capacity for conduction.

The unit of current is the Ampére, which is a measure of the force

or intensity of the current exerted, e. g., on the magnetic pole of a
galvanometer. The quantity of the current is the product of the in-
tensity by the time of flow. From the above measurements, Ohm’s
law is expressed thus:

_E—Electromotive force & L Caprent
R—Resistance

or

L Velt =1 Ampére
1 Ohm
I'hat is, the current varies directly as the voltage, and indirectly as the
resistance,
Electrolysis.
1 Electrolysis is the decomposition of a fluid by an electrical current
and the products are called ions. Some of these ions are left at the
anode (anions), others are carried to the cathode (cations). O., Acids,
I. Cl. are Anions. The metallic bases and H. are cations.
Cataphoresis.

Cataphoresis is so evidently an electrolytic process that it scarcely
deserves a separate designation. In general, bases remain on or are
carried to the cathode, (cataphoresis) and acids and the halogens Br.
I. and CL. to the anode, (anophoresis). Hence, in cocaine anesthesia,
the solution is applied by the - sponge, while an iodine solution is
applied by the negative.
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Control of Currents.

The direct street current for medical use is controlled by a graphite
or wire rheostat and measured by a meter graduated in milliampéres.
Rheostat.

Fig. 2.

a-a: represent supply wires coming from a battery of cells, direct

current dynamo, or the commercial 110 volt direct current.

SUPPLY

fan |

VAH[II-'.
DD A
|
Fig. 1. \
i
SUPPLY ‘li
WIRES \

(See Fig. 1.)

A-B: illustrates the resistance of the rheostat, The arrows indi-
cate the direction 6f the current.

C: a sliding lever which may be moved from right to left.
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ts through which the current is passed to the

D-D: binding po

The left supply wirc " is connected

patient by cords and electrodes
['he right supply wire is attached to

directly to left binding post “D.”
one end of the rheostat and the current must pass through the same to
sliding lever “C” before reaching the patient. If the resistance of the
1, no current will pass to the patient while C

rheostat is great enouy

is at B \ current is secured and increasingly if C be moved to-

mpw

<P
<J —

ML

I'he pressure of E. M. F. remains

ward A to lessen the resistance
the same, i. ¢., if the supply wires have a pressure of 110 volts so will
the entire circuit, including patient

Recently an improvement has been made in apparatus termed a

current is controlled l»} l'l:vll‘klilm the \lv](vlL:l’.
Fig. 3

voltmeter, whereby the

I'his has the advantage of giving a current of, say, 5 m. a. under a low

pressure, e. g., 15-20 volts, which causes less discomfort than a similar

current under high pressure, 110 volts, with a rheostat control. (See

Fig. 2.)
a-a represent the supply wires
A-B resistance or rheostat. It will be observed that the rheostat
is connected directly to the supply wires *
D-D binding posts for patient,
E., volt scale, showing the increase of voltage as lever “C” is

Py this principle, we increase current flow by in-

moved to right.
creasing voltage, the factor which overcomes resistance. It is almost
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essential to control voltage in administering direct (galvanic) currents
to the eye.
Measure of Currents,

When an electric current passes along a conductor parallel to a
magnetic needle, the needle tends to place itself at right angles to the

current, (see Fig. 5) e. g. The milliampere meter consists of a cur-

S

« - cuRRENY

rent carrying wire wound around a frame with an indicating needle,
which rotates around a fixed magnate. (See Fig. 3, p. 136)
The Faradic Current.

This is an induced current which applies to the coil on the galvano-
faradic wall plate, the Rhumkorff coil of the high frequency machine

and the alternating (sinusoidal) current dynamo. Faraday, in 1831,

discovered that a magnet, while ecither entering or withdrawing from
a coil of wire, (closed circuit) causes an induced current in the coil,
Further, if two circuits are placed near each other, and a current
(primary) be passed through one, the circuit, which is made and
broken, causes an induced (secondary) current in the other. From
this it follows that a current flowing with a uniform intensity,
through the primary, will not induce a current in the secondary wire;
but, any increase or decrease of the current, by any means in the
primary, will produce a current in the secondary. The strength of the
induced current increases with the strength and frequency of the inter-
ruptions in the primary, and, with the length of the wire in the coils.
All induced currents are electro-magnetic
Magnetism,

If iron filings be scattered over a piece of paper held over a bar
magnet, they arrange themselves as lines of force. These “lines of

force” are conceived as entering the S pole and emerging from the N.
The magnetic field is made up of these lines. (See Fig. 6.)
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The Electromagnet. 5

This is made by passing a current through a coil of insulated cop-
per wire wound around a core of soft iron. A magnet strongly at-
tracts iron, nickel and cobalt, Unlike poles, as N and S, attract. Like

poles repel each other. When an electric current passes through a

W 77 777
W\

X\
W
4(' }‘l“r"‘“

a7 AN

wire, magnetic lines of force are always formed, which encircle the
wire at right angles ; and, if a magnetic needle be brought near, it will
tend to place itself parallel to the lines, that is at right angles to the
current as shown in the milliampere meter. (See Fig. 3, p. 136).
The Faradic or Induction Coil.

It generally consists of a primary coil of short, thick, insulated
copper wire around a core of soft iron wires, and a secondary coil, of

Fig. 7.
longer, thin insulated wire, wound around the primary. The inter-
rupter is an iron hammer in contact with a set screw, near the core of
the primary. A current through the hammer and primary circuit
magnetises the core, which attracts the hammer, and thus breaks the
current, when the core is then demagnetised and the hammer springs

back to again complete the circuit. At each make and break of the
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circuit, the current alternates or reverses its direction. When the cir-
cuit in the primary is closed, the current in the secondary is in the op-
posite direction to that in the primary; when it is opened, the current
in the secondary is in the same direction. Hence the strength of the
current is much greater at the break (open) than at the make (closed).
(Figs. 11 and 12, p. 140).

High Frequency, Induction or Rhumkorfi Coil.

This is the faradic on a large scale, with the addition of a con-
densor ; mercury jet, or electrolytic interruptor, and Leyden jars. The
disruptive discharge from the prime conductor of a static machine or
Rhumkorff ccil, or from the spark terminals of the Leyden jars, con-
sists of a series of discharges of rapid isochronous oscillations, reaching
often to hundreds of millions per second and these waves rapidly die
down. (SeeF

It might be well to define high frequency currents, those in which
the oscillations reach a million or over per second. The making of the
circuit in the primary coil not only induces a current in the secondary,
but a reverse current of self induction in the primary, which weakens
the current. The condensor absorbs this self-induced current and dis-

charges it at the break, suddenly demagnetising the core and adding to
the efficiency of the coil.

The condensor consists of attached layers of tin foil, separated by
paraffined parchment.

The interruptor.

For the direct current either the mercury turbine, or the electeolytic
may be employed. With the alternating current, the electrolytic is
used. The mercury turbine is not satisfactory.

The Oudin D’Arsonval Resonator.

The purpose of this usual addition to the coil is to increase hy
self induction extra currents which add enormously to the alternations
of frequency to the current, and capacity of the coil. The first por-
tion consists of two rods, terminating in balls, (spark terminals).
The rods are connected with the -+ (positive) and — (negative)
terminals of Leyden jars, each of which by induction produces an op-
posite charge on the outer wall. The outside of the jars are con-
nected with a coarse coil, (solenoid) wound around the lower end of
a drum, and continuous with a fine wire coil around the upper end
(resonator). As the jars are charged with sufficient force to overcome
the resistance of the air gap, a spark passes between the rods and
empties the jars. The charge on the outer walls being released rushes
through the conductors to the solenoid, causing vibrations in it and

synchronous resonance in the upper helix, (resonator). A condensor
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called an auto-condensation couch may be put in the circuit to increase
the dosage to the patient and facilitate the application.
The Alternating Current Dynamo or Sinusoidal Machine.

The dynamo is made up of a horse-shoe-shaped electromagnet,
with an armature which rotates placed between the poles of the mag
net. The direct street current energises the primary coil of the magnet ;
forming magnetic lines of force that flow through the magnet from the
S to the N pole and then the armature to complete the circuit. The
current alternates or reverses its direction as the armature in its revo-
lution presents its opposite ends to the poles of the magnet. (See Fig.
12.)

N. S. represents the magnet and A. B. the armature, with the
flux as represented SNAB. By a semi-revolution of the armature A
is opposite S and the flow is reversed in the armature to BA. Brushes
collect the current from the revolving armature for the external cir
cuit to the patient. The speed of the revolutions is regulated by a

BATTERY

|
i

ARMATURE
Fig. 8.
rheostat and the strength of the current by another or better by a
volt graduator,
The Static or Influence Machine.

\ static charge implies electricity at rest on the surface of a body.
Franklin’s theory, now modified, was that all bodies possess a certain
amount of electricity, and friction produces two dissimilar simultaneous
electrical states, positive and negative. If various bodies be rubbed
some will be charged with positive and others with negative electricity,
and in all cases the rubber is charged equally with and oppositely to
the body rubbed. All objects may be electrified by friction, and the
charge remains on non-conductors, such as glass. It may be discharged
by passing into and along a conductor, usually metallic. Oppositely
charged bodies attract and similarly charged repel each other. If an
insulated uncharged body be brought in to the vicinity of a charged,
it is charged by influence or electro-static induction. If a positively
charged body be placed near an uncharged one, the former will repel
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the positive electricity of the latter to its far side, leaving the negative
on its near side.

If a conductor be placed in contact with the influenced body, the
free positive charge will escape, and the bound or attracted negative
will remain,

A positively charged body brought in contact with an uncharged
one gives it a positive charge. We may suppose that the negative
charge induced in the latter by the approach of the former, (positive)
is neutralized by contact, leaving a positive induced charge on the
latter. When two near bodies are sufficiently and oppositely charged,
visible lines pass by stress from the higher potential to the lower
negative, e. g., between the poles of a static machine or coil. Upon
these elementary principles depend the phenomena of the static ma-
chine.

The X-Ray, Crookes' or Focus Tube.
X-rays are composed of infinitesimally short transverse waves

propagated in straight diverging lines, their mass being inversely as

|

Fig. 9.

the square of the distance. They are produced in a Crookes’ tube hav-
ing' a vacuum of .000001 of an ;ummphvn- which is traversed l\_\‘ a
high tension electrical current of a static machine or Rhumkorff coil,
The tube has a cupped cathode and two anodes, one of which in line
with the cathode is the anode proper. The other terminates in a flat
disc (target), the anticathode. In connecting up the tube, the anode
of the exciting machine should be connected with the anode of the
tube, and not with the anti-cathode, as is often recommended.

Theory of the Production of X-Rays.

A stream of particles probably H (Guilleminot) flows from all
parts of the anode end of the tube towards the cathode, receives a
negative charge, is then repelled with tremendous velocity and focused
upon the anti-cathode, by which it is transformed into X-rays, which
are ejected through the wall of the tube in front of the target. The
auxillary chamber of the tube contains a mica disc, which, when heated
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by connection with the cathode cord, gives off vapor and lowers the
tube. The vacuum is raised by connecting the anode cord to the
platinum coil, which being heated, absorbs gas. A satisfactory tube
should show a dull spot at or near the center of the target, when used,
and it should be possible to raise its vacuum in five to ten minutes, and
lower it in a few seconds to five minutes.

Lamps.
['he incandescent, open arc, and Nernst lamps may be excited by

the direct or alternating current, The incandescent and open arc
take either 110 or 220 volts, according to their resistance. The Nernst
requires 220 volts, and when 110 only is available, it will be necessary
to raise the potential to 220.

The Nernst light, furnished by a rod of zirconia, can be used
with or without a glass globe

Light consists of diverging radiations of the ether which vibrate
transversely, It can be separated by a prism into seven lights of

various refrangibility from violet with the highest, decreasing in

indigo, blue, green, yellow, orange, to red—the lowest. Above the
visible spectrum there are ultraviolet waves and below the red there

are infra red

Light contains luminous, thermic and chemical properties. The
light is most intense in the yellow part of the spectrum, and least in the
violet. The heat is greatest in the red and infra red, and the chemical
or actinic rays in the violet and ultra-violet. The therapeutic lamps
chiefly in use are the open arc and the incandescent of 50 to 500 C. P.
The Nernst lamp is largely used in electric lighting. The ultra-violet
chemical rays, which are furnished in largest quantity by the open arc
light, are nearly all intercepted by the globe of the incandescent lamp.
As the Nernst light supplies a large amount of chemical rays and more
light rays (with a similar current) than the incandescent and can be
used with or without a globe and is inexpensive in first cost, it de-
serves to be generally introduced for therapeutic use.

Some of the Physical Characteristics of the Preceeding Energies.

Galvanism,

The current flows uninterruptedly in one direction. The voltage
required is comparatively low (50) but the milliamperage furnished
and sometimes applied is very high (250 m.a.). It produces chemical
or electrolytic, thermal and magnetic effects. When interrupted, it
still, intermittently, causes electrolysis. If metal electrodes be placed
in a solution of salts marked polar effects are shown. O, acids, I, CI,
Br. appear at the positive pole; H and bases (alkalies) at the nega-

tive. The galvanic current is highly electrolytic, in contrast with the

e e
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negligible amount of chemical decomposition by the faradic, high
frequency or static.

Whether a current is electrolytic or not is of vital interest in
electro-therapeutics. Authors and electricians have maintained that
the alternating current (sinusoidal) is not electrolytic. The writer
ventured to teach during the past seven years that it is, with which
theory Dr. G. Gordon Burdick only has agreed. Two years ago
Guilleminot wrote, “Experiments, both physical and physiological, by
various scientists, have demonstrated the electrolytic action of the
sinusoidal current,” e believes the ionic changes in the tissues pro-
duced by the sinusoidal current are comparable with those of the
galvanic.

Voltage.

The street service furnishes 110 volts to the galvanic wall plate
and to the alternating dynamo. The A. C. dynamo we use gives a
voltage of 70-80. The high frequency coil and static machine supply

an enormous voitage, yielding 25,000 to 50,000 volts when an air spark

gap of one inch is overcome and 600,000 for a 12 inch gap of the
usual coil or good static machine.
Amperage.

I'he amperage of tlie galvanic and sinusoidal currents is very high
compared with the voltage. That of the static is infinitesimal, .00o1 m.
a. The strength of the alternating current may be estimated by ap
plying the same voltage to the same patient, ¢
current. When the

applied by the galvanic

itter reads, say, 5 m. a., the former with a sim-

ilar voltage and resistance gives also § m. a. The amperag

of the
resonator and auto-condensation couch excited by a coil is estimated
to be as high as 350 m. a. Theoretically the current can be measured
by a hot wire meter, but a reliable one is still a desideratum
Polarity.

The construction of the large coil gives it a distinct polarity
which is also characteristic of the static machine. The coil of the wall
plate and the alternating machine produces

an alternating polarity at
the electrodes with each reversal of the current. The positive becom-
ing negative and negative positive.

Regulation of the Direct and the Alternating Current Dosage.

With a voltage of 110 and the resistance of the patient in the
circuit a m. a., of say 5 may be obtained, either by lowering the volt-
age with a volt graduator or increasing the resistance with a rheostat,
As the high voltage or tension of the latter causes more pain than the
lower of the former, it is better to use the volt graduator, which is also
more durable and reliable.
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Meters.
Those of recent make are generally :
tested in series with a standard meter before using them to measure

surate, but they should be

such small doses as the eye often requires.
Some of the Physiological Effects of the Various Modalities.

We will consider the results which are, in quality, common to vari-
ous currents and light, and then refer to special effects.
Trophic Changes.

High frequency treatments by auto-conduction and auto-con-
densation ; static baths given by connecting the patient with the active
pole and grounding the other; sinusoidal currents and electric light
baths increase the respiratory capacity of the blood, by promoting the
absorption of O and the elimination of C O®. The pulse is accelerated
and arterial tension lowered. Urea, uric acid, phosphates, sulphates
and chlorides increase, metabolism and absorption are promoted and

MAX

Fig. 10, AL
local and general nutrition favored; anesthetic effects are produced
and there is a tendency to sleep.
The currents excite voluntary (striped) and involuntary (un-
striped) muscular fibres to contract, thus increasing the vaso-motor
circulation and body weight.

Faradic Current.
The physiological results are due to local gymnastic action on

muscles (Debetat) which increases muscle growth. Twenty treat-
ments, of four minutes each, increased the weight of the femoral of an
animal 50 per cent. Prolonged application diminishes weight and per-
manently contracts (tetanises) the muscles, and, when extreme, results
in atrophy. The tetanised muscle, when fatigued, finally relaxes. A
muscle is tetanised and no longer responds when the interruptions ex-
ceed 10,000 per second. The action of the faradic current on the
mervous system is very slight and the muscular contractions it produces

are painful,




A Y

USE OF ELECTRICITY IN OPHTHALMIC PRACTICE. 145

High Frequency Currents.

The patient is unconscious of any sensation or muscular contrac-
tion, the vibrations being too high (above 10,000 per second) to excite
sensory or motor reaction. That the current passes through the body
d’Arsonval demonstrated by passing a current through a saline solution
in a cylinder and finding it as strong at the center as at the periphery.
The trophic changes produced by the high frequency current of the
induction coil are greater than by the static machine (Guilleminot).
This is probably due to the greater amperage of the coil, for ionisation
is proportional to amperage. The facility of application (by the couch)
and the comfort of the patient make this current very desirable for
general and special use.

Sparking causes muscular contraction, rise of blood pressure and
anemia, followed by relaxation, fall of pressure and hyperemia.

The C O? of respiration is increased 100 per cent. and heat nearly
doubled by this current (d"Arsonval). Those who use the static ma-
chine only, generally suppose the coil cannot give a head breeze or
muscular contraction ( Morton Wave) current. The former is fur-
nished by an arm, when attached to the top of the resonator, giving a
stronger spark but less aura than the static. It is true the make and
break of the interruptor furnished with the coil are too rapid to pro-
duce muscular contraction. Two years ago, the writer wished to pro-
duce a muscular contraction current from the coil to excite the tensor
tympani and at the same time a current of amperage to the auditory
nerve tract. A mercury dip interruptor and a graphite rheostat to
control its speed were obtained and connected, when required, with the
coil circuit, the jet interruptor being switched off. This has given ideal
Morton wave contractions and in some cases of chronic deafness phe-
nomenal results. Later we learned that Dr. Gordon Burdick devised
and used this interruptor.

Dosage.

There appears to be no limit to the tolerance of this current if the
interruptions be sufficiently high. Tesla, with his body in the circuit,
lighted ten 16 C. I'. lamps which require five amperes of current.
With 1-3 of an ampere a galvanic current may kill a man. We have
only a theoretical knowledge of the static machine, which undoubtedlv
possesses characteristic advantages, but we prefer the coil for the fol-
lowing reasons: It occupies little space, requires little care, works
well in all weather, never changes its polarity and furnishes amperage
to charge an auto-condensation couch. There is no question of the
greater utility of the coil in radiography and it causes greater trophic
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effects.  'With a mercury dip interruptor it apparently can produce all

the physical and physiological effects of the static current
The Static or Influence Machine.

If the active electrode be applied to the
grounded contractions of the voluntary and involuntary muscles
I'he spark light kills all kinds

body and the patient
ccur,

which are deep, cnergetic and painless.

of bacteria on the surface in a few minutes. The head breeze has a

very sedative action and calms pain. We cannot agree with Guillc

minot that “The spark produces on the optic nerve the same effect a
g., the sinusoidal and galvanic current

other nerve stimulants,” e

This is the tracing made from a du Bois-Reymond coil very rapidly

The first oblique line below the horizontal represents the
the horizontal) the break (o1

Mg 11
interrupted
make, and the following line (crossing

stronger current).—(Kellogg.)

Faradie Apparatus.— (M

Fig. 12-—This tracing represents the current from
(Kellogg. )

Intosh.) A, make; B, break

since it produces no phosphenes. The other effects of the static arc
similar to those of the coil

The Sinusoidal Current. (See Fig. 10.)
During each half revolution of the armiture the wave gradually

and continuously rises from zero to maximum, and returns to zero:

then, without interruption, reverses and rises to maximum and returns
Hence this is a continuous current. The ionic action is greater
The writer we believe was the first

\ few exper

to zero
when the alternations are slow
(1901) to treat the eye with an alternating current.
ments demonstrated that it possesses remarkable electrolytic propertic
and a special action on the nerves of special sensation. If two coppe
terminals of the current be brought in contact with a piece of meat
disintegrated copper will be disseminated through the tissue from pol

to pole, while, with the galvanic current, the copper chloride appear
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only near the positive. This superior interpolar action suggests a trial
of the alternating current even in cases with pathological exudates.
Nerve Stimulation,

Holmgren (1866) demonstrated that light is transformed in the
eye (probably in the rods and cones), into an electrical conduction cur-
rent. This suggestion for electrical stimulation has been long in com-
ing into its own. The response of a nerve to stimulation is manifested
by its special function. The faradic, high frequency or static current,
or X-ray applied to the eye, produces no light sensation. The galvanic
current, especially if interrupted, causes a moderate interrupted flash
with a painful sensation. The sinusoidal current, with a similar volt-
age, say 15, gives a constant brilliant variegated mosaic flash without
any discomfort. For the above reasons we use no other current in
optic atrophy, primary or secondary
The Galvanic Current.

It is distinguished by the opposite chemical and nerve effects pro-
duced at the anode and cathode. At the anode, the acid reaction tends
to coagulate the blood, checks bleeding, hardens the tissues and in
sufficient quantity cauterises. The anode is also a vaso constrictor and
a sedative. The cathode excites an alkaline reaction, tends to liquefy
tissue and in a caustic dose produces a soft cicatrix, It is a vaso-
dilator producing hyperemia, hyperaesthesia and an increase of bleed
ing.

The smaller the active electrode the more the lines of flux are
concentrated in the tissues.

Trophic Effects.

D’Arsonval found galvanism has no effect on the respiratory ca-
pacity of the blood, on the amount of urea or heat production.
Electrolysis.

Certain solutions, which contain an acid, base or salt, conduct
electricity and are decomposed by it.

The lonic Theory.

The molecule is the smallest subdivision of a substance that does
not alter its identity. The molecules of a salt, acid or base, become dis-
sociated in the process of solution into two ions, one having an anode
and one a cathode charge quite independent of any external electric
influence. If the two terminals of an electric circuit be put in the
solution the negative icns will be carried to the positive pole and the

positive ions to the negative. The electric current is the traveling of

the negatively charged ions (called anions), to the anode pole and the
positively charged (cations) to the cathode.
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Interpolar Action.

The classical experiment of Leduc showed that ions are carried
into the body. By applying a solution of strychnia, (a base which
travels to the negative) on the positive electrode to a rabbit in the

circuit the animal died in tetanic convulsions. Applied on the negative
pole it had no effect. Again potassium cyanide, (the acid traveling to

the positive) on the negative, killed an animal suddenly showing

by
th
€s|
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symptoms of hydrocyanic poisoning. Applied, on the positive, the re-
sult was negative.
Conduction,

In conduction through the body Na Cl plays the most important
part of any of the salts, While applying galvanism the initial current
rises 50 to 100 per cent. in five to ten minutes. As the voltage is
constant, this must be due to a lowering of the resistance of the body
or the machine. Heat increases the resistance of metals and lowers it
in graphite and fluids, With the low amperage, (5 to 10) the heat-

ing of the machine is negligible. The resistance of the body decreases

Fig. 14—This machine furnishes a slow sinusoidal; a rapid sinusoidal ; and
a combination of the slow and the rapid (the multiplex current); and
a galvanic current,  The advantage of this mul<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>