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1.

CLINICAL MANIFESTATIONS

"The c¢linical picture of trachoma offers numerous var-
lations and differences in individual instances, 1t neverthe-
less follows a more or less general pattern, recognizable and
therefore dlagnosable by the experienced observer. The disea-
se 1s essentlially a chronic infection of the hyman conjunctiva
and cornea, sometlmes involving the adnexa of the eyve. Occas-
ionzlly beginning with acute onset, it most frequently appea~
rs with slowly developing, insidlous, almost negligible symp-
toms. The common obwervation is the involvement of both eyes,
but from time to time undoubted exasmples of monocular disease
are seen, renging in inclidence from one per cent, accordine to
Meyerhoff, 1.3C per cent by Puscariu, and Cattaneo, 3.95 per
cent by Blatt, 4 per cent by v. Rotth, to € per cent by Nagel
and Augestein. It 1s Characterized by hypertrophy of lymph
tissue, thus causing the formation of follicles, and accompa=~
nied by a break in the continuity of the blood vescsels going
to the limbus, trachoma eventually invades the cornea in the
form of cloucy infiltration and vascularization, technically
designated as pannus, with resultant vartial or complete imnair-
ment of visuazl sacuity. Ultimately cicatrization of the conjun-
¢tive occurs, and fhis feature with cornezl involvement compr-
ises the important factor toth in differential diasgnosls and in
permanent injury. The digcomforts resulting from trachoma may
include increased lachrymetion, the sensation of extraneous ma-
terial under the 1lide, discharge, pein and extreme photophobila,

vhile the disabilitles may embody impaired vision or blindness,



opacity, ulceration and scarring of the cornea, entropian
and trichissice, ptosis of the 1lids, secondery involvement

of the iris, end so forth.".(J, 8)

STAGES CF TRACHOMAv.

The one clinical classification that has been most uni-
versally adapted is that of MacCallan, vhich divides the dis-
ease into four steges. "Stage I, or Trachoma I, is charzct-
erized by the precsence of diminutive follicles alone, which
are semietransparént ana to the unaided eye avascular,‘orvpre—
csent with a generalized subepithelial infiltration which gives
the conjunctivé a red velvety enpearance. In elilther case, th-
ere 1s little, 1if any, exudate. This phase vrogresses into
Stage IIa or Stage III. In Stage II, or Trachoma II, there 1is
generallized roughening of the conjunctiva mith numerous folli-
cles on both tarsal and retrotarcel tissues. The follicles ep-
pear to be fragile and rupture readily with the usual manipu-
1a£10n,of exanination and treatment. This appearance (Ila) di-
ffers from another manifestation of the same stage (IIb) where
the conjunctival response consists not of a folllicular but of
a papillary hypertrophy. In Stage II, secondary bacterial in-
fection becomes more frequent and conjunctival discharge the
general rule. Other forms of Stage II indicate superimposed
conditions, ae vernal catarrh in IIb", and gonococcal infect-
ion in IIc. In Stage III, or Trachoma III, there is a beginn-
ing absorption of follicles with a simultaneous replacément
by cicatricial tissue. lillk-white plaques are frequentlu obs4
erved on both conjunctiva ané cornea. Discharge vhen present
1s for the most part increased lachrymation with relatively

few cells. Cicatrization may continue to completion and rec-

overy.



In general, howeveér, clcatrization remains 1ncomplete; thus
making 1t possible for the disease to revert to Btage II by
recrudescence or reinfection. In Stage IV, or Trachoma IV?
scar tlssue superseces the normal epiihelium, and in fact clc-
trization reaches into the deeper tissues beyond the conjunc-
tiva. ©Since Stage IV 1s the arrested phase of trachoma, diff-.
erent degrees of healing are abserved, varying from the slight
alterations following mild infections to the grossly thickened
and deformed 1lids resulting from severe énd prolonged diseese.
Vascularization of the cornea, or pannus, may appear in
all stages of the diseasce and is generally accompanied by co-
rneal opaéity- Sometimes made out with difficulty, if at all,
in Stage I, it is usually apparent to the naked eye in Stage
II. 1In Stage III, the vessels become more marged even though
the conjunctiva may be undergoing resolution, and in the fineal
stage, the capillariés usually disaépear, disintegration of
’the finer capillaries begins, and the larger vessels remain as
hollow tubes, often discernible with difficulty. Vasculariza=-
tion of the cornea may begin weeks or months or longer follow-
Ing onset, but in any case the vessels origiﬁate as capillary
offshoots of the vessels in the bulbar conjunctiva. Making
their first appearance at the superior limbus, they appear su-
perficlally as tiny loops vhich may anastomose with each other,
or as sprigs apparently ending blind in thefcornealitissue.
In time, vessels may aopear in the cornez centripetally from
the entire circumference of the cornea. The capiilaries ex-

tend from the lumbus by growth toward the center giving rise



to vessels vwhich may penetrate into the deeper lamellae of the
cornea. Pannus does not necessarily develop paril passu with
the conjunctival lesions, so that severity of one does not im-
ply severity of the other. This is particularly observed in
exacerbative attacks vhere the retrogressed pnannus may returmn
with & rapidity and severity completely out of proportion with
the fillicular or papillary involvement of the conjunctiva.
During the development of pannus, cellular changes may
also occur at theylimbus giving rise to grossly visible folli-
cles. Attention was first called to this phenomenon by Herb-
ert who, tracing the progress of the corneal follicle, descr-
ibed it as later ruptuing and cicatrizing. creating format-
lons now generally designatéd as Herberﬁ'é pits, or ocelles,
and regarded as pathognomonic of trachoma. Meyerhoff found
marginal pits in about half the patients with pannus, thus

indicationg the msnifestation to be fairly common occurrence.

(A, 1, 2, 3)



PART I

ETTOLOGY
HISTORICAL BACKGROUND

Trachoma may have been~recognizéd in antiouity, as.
Indicated by an ancient Egyptian manuscript, the Papyrus
Ebers, which dates back tc a period of time estimated to
be between 1553-1500 B. C. InAfhis‘manuscript the expres--
sion "hetee m mrt“ occurs, which hezs been accented as a ref-
erence to tfachoma. 'The dlsesse must not have been very
prevelent, for 1t was not referred to until 1481. The first‘
reference was méde be Rabbi leshoolam Ibn Menghen. In
another century reference was made to trachoma by the
Venetian physician, °rosner Alninus, vho practiced meédicine
in Cairo from 1580 to 1582. From that time onvard trachoma.
became permanently and commonly implanted in Egypt. (B,-1)7

Trachoma may have been present in the ancient Orient,
but definite proof is lacking. Mijaschita states that trach-
oma existed in Japan as far back as 1200 years aéo.fké, 6)

Herodotus (482-424 B.C.) 1s thought to have been the
firet of the Creeks to refer to trachoma, the evidence con-
sisting of his comment concerning the discharge of trvo of
thirty-two soldiers,at Thermopylée because of ophthalmis.
Hipoocrates (460-377 B.C.) Wroté a description of ophthalmizs.
and trichieses, and for treatment recommended anplications
of éoppef acetate and fresh grape-julce. ©So, also, Plato
(427-348 B.C.), Aristotle (384-322 B.C.), and Plutarch (50-

120 A.D.) were avare of trachoma. (B, 6)



The Romans introduced such descriptive terms as as- =
pritudo gnd lippitudo, the former meaning‘roughness and the
latter blear-eyed. The exnressions are first encountered in
De Medicina (VI, 6, 27) by Celsus (25 B.c.-so,A.D.). The
vord trachoma was colned by Dioscorides about 60 A.D. Some
- terminology wag added by;Galen. Cassius Felix, and Paulus of -
Aegina, and Paulud also introduceé gcraping of the 1lids as
well as an ovnerating orocedure for trichlasis.

However, even though trachoma was a well egstablished
entity; Europe 41d not bhecome acutely avare of the dlsease.
until the nineteenth century. when it bégan to spread at an
elarming rate of =peed. The ‘Napoleonic exned*tion into Egynt
in 1728 1is held responsible for the gspread. of'trachoma through-
out Europe. (B, 4,5)> .

The history of trachomsg among‘the'natiVe ihhabitants of
the New World 1sbvague and indefinite; However it seems that
trachoma'is of fairly recent origin among the Indians and
probably vas disseminated among\them by the ﬁhite‘settlers.

Anong the whites of this country trachoma increased rap-
1dly from 1850 onward as immigration changed from predominantly
British, Irish; German, and@ Scnadinavian to predominantly |
Italien, Austrlian, Slavic, Rueslan, and Turkish, In 18¢7 the
Treasury Department, then in charge of'immigratiqn,;classified
trachoma as "dangerous contagious" and thereby excluded from
entry, trachomatous individuals. With the enforcement of this
regulation and effective measures of eradication, the disecse
has been tc a great extent eliminated, so at the present time
‘trachoma occurs as & rural endemic diseesse having a pecullar
belt of indicence running through West Virginia, Kentucky,

Tenneésee, southern Illinois, Missouri, and Arkansasf(B; 3,7)



PREDISPOSING FACTCRS IN THT PATHOGINY OF TRACHOMA

AGE |
Trachoma may dccur at any agé, but epprroximately half
the patients fall within the first two decades of life. If
" tradhoma occurs in a chi1ld under one yvear of age,ithe highest

incident will be from the ninth to the twelfth month. (G, 5,7)
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RACIAL SUSCEPTIBILITY

A racial resistance to trachoma has been considered in
order to explain the apvarent low ihcidence of trachoma a-
mnong certain racial groups. Burnet first introduced the con-
cept thet Negroes are resistant to traschoma. This has been
both denlied and confirmed repeatedly. Howard believes sus-
ceptiblility to trachoma is in inverse ratio to the pi@ménta—
tion of the skin and suggests a classification as the follow-
ing in the order of their severity: Armericen Vhites; peoples
. of Southesst Europe; Japesnese, Egyptlane, natives of India,
Chinese,‘the American Indian, mixed-blooded Negroes, and the
full-blooded Negro. Trachoma 1is exceedingly rare among the
full-blooded Negroes of the United States, but it has occured

with sufficlient frecuency among the Negroes of the West Indles,



Brazil, and Africa to admit thet the Negroes are not neturally
»resiétant to the disegge. Gifforad sﬁggests that the discrep-
ancy observed in the Negroes of the United States may be due to
lack of sufficient contact between the whites and biabks.

The statement has been made several times thet the Jews
are more susceptible to trechoma than any other rsce. However
In actuality the disease 1s no more common among Jews than
among other peoples.

Axenfeld states that there is no racial resistance to
trachoma, althoegh he believes that the Negroes have greater
tolersnce for the éiseese than white neople. This is 1in agree-
ment with the observations of Meyerhoff and Tscirkowsky who
also deny that acqulred immunity has any relation to race.

SEX

Sex seems to Dlaj a very small part in the incildence of
trachoma. Statistics from different areas differ in fevoring
one seXx over the other. %hen all the statistics are »nlaced to-
gether it becomes appnarent that there is no predominance of one
sex. Before closing this part of the subject, it must be
brought out that the female sex 1s more responsible thén the
mele in the propagation of the diceescse, since thelr intimate
contact as mothers and nurses affords increesed opportunities
for dissemination.\(c, 1,8)

HYGIEZNIC CONDITIONS

Most authorites agree that the incldence of trachoma
closely corresponds to the hygienic conditions of the area
where 1t 1s prevalent. It has been observed that among pneople

vho are not careful about their personal hygiene that there 1is

4 tendenéy forr trachoma, oneeystarted,'to snread to others in

thelr surroundings. (G, 4)



ETIOLCGY, GENERAL CCNSIDERATIONS

Because there is no definite prodf as.to the czuse of
tr-choma, end due to the fact that the trausmissibility of
trachoma to animals and man has been difficﬁlt to'éemonstfaﬁe
with complete regularity, we will have to include in this dis-
~ cusion many alternative e%planations. Meny ophthalmologlsts
have attempted to prove that trachoma is not a svecific in-
fectious disease &and have substituted many exnlanations. Later
in this discussioh it will be shown that the accumuletive evi-
dence would indicate that trechoma 1is a specific_iﬁfecibus
disegse.

NUTRITIONAL DEFICIENCY

The high inciaence of trachoma among\the poverty-stricken
and the undernourished hzs been responsible for the belief 5
that trachoma 1s directly releted to a faulty nutrition. One
of the largest arguments in favor of this belief is that |
trachoma often increases in incidence in the time of famine.
Some authors state that trachoma 1s a direct result of a vita-
min A deficiency. This contension hes some degree of plauéibil-
ity because vitamin A seems to maintain the natural resistance
of the mucous membranes to its invasion by bacteria.

Hetler and James in a series of well-controlled experi-
ments, set out to determine the effect of faulty.and deficient
dlets on monkeys, rats, rebbits, and gulnes pigs. ‘Their experi-
ments would tend to prove that the diet played no part in the
suscepntibi 11ty of the animal to traChoﬁa. |

Experiments conducted at the United'States‘Trachoma Hos-

pitals at Rolla, Missouri, and Richmond, Kentucky, furnishes
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more proof that the diet nlays no part in trachoma. Theyvdis—.
covered that patiente established on a ve114balanced diet, re-
inforced with vitamins A,B,D, and G, showed no.greater clinical
1mprovement-ophthalmologicallyAthan those maintained on the
~usual hospital diet. (C, 1,2,3,5)65

TUBERCULCSIS )

Even the earlier schoiars of the disease bellieved that
trachoma was associated'with tuberculosis, and the »resent day
1iterature supplies some articles in favor of thié vievw-point.
Pascheff, todgy , belleves that tuberculosis 1s the underlying
and responsible factor in trachoma. The fac£ that enithelioid
cells occur in both coﬁditions has been unnecessarily émphasized;
since this coindidence proves little if anything. Excent for
differential leucocyte estimations and tuberculin skin tests,
wvhich may or may not be of eignificance, 1little 1s edvanced to
supoort the interrelationshin. Experimental evidence gives
conolusiﬁe proof of =a ccmpleteiindépendence of the two diseases.
Tuberculin skin tests made by Drs. D.E. Rice, end J.E. Smith at
Rolla, Missouri, indiceste that the freauency’of reactions among
trachomatous patients is no greater than is to be anticipated
among normal humaﬁ beings of a similar age group."(n, 4)
SXPHILISV

A number of observers contend that a luetie 1nfection
furniéhes a terrain perfectly suitable for the initiation and
development of trachoma. Some authors state that the symptoms
of trachéma are dissipated by antiluetic treatment. Others
ha&e pointed out the anparent similarities in the histological
responce of the two diseezses. In the experience of the Trasghoma

Hospital of lissouri, it has been found that patients with
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trachoma are rarely syphlilitic zs determined clinically and by
the Waésermann test. gn,'j,g:l,s,g)
PROTCZOA

Burchardt in 1897 wne the first to assoclate a protozoon
with trachoma. He revorted finding numbers of éharply defined,
non~ﬁucleated, oval, so0lid bodies occurring in the donjunciival,
epithelium of patients with trachoma.

Kestalsky in 1898 reonorted finding, in forty cases of
trachoma, some homogeneous, hyalin, circular bodies mezsuring
from 10 to 15 in diameter in the subeplthellial layers of the
conjunctivea. -

In 1608, Rahlmann described »nrotozoan forme occurring in
trschomatous tissues. |

Czaplewskl, In 1¢13, reporteé¢ finding in feollicular con-
tente large cellular bodies of varying shape and size. He
conslidered these bodles as organlesms and classiflied them as
amoebae .

In all of these instances the bellef and nroof of a prota-
zoan cause of trachoma rests only on microscopic examination.

At the presgent time, these observations are discounted as arte-
fects, tlssue cell structures, and even possible misinterpreta-
tions of cell changes assoclated with iﬁjury and necrqsis.(J, 8)
FUNGI

The Italian school has been the great contenders of the
theory that the Blastomyces 1s the cause of trachoma. In 1896,
bbth Gonella and Guarnieri published independently the first ob-

servations on theé presence of Blastomyces in trachoma.
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Thelr attempts to cultivate the organism were negati&e. ‘In
1908, Lodato also reported finding Blastomyces in sections of
trachomatous conjunctiva end in the follicles. Addaria in
1009 reported finding the organlism in sectlions, but was unable
to cultivete 1it.

Stiel, in 1913, stated that he found the organisms in -
tissue sections and that he cultivated it on Drigalski's agar,
and that he transmitted the disease with the culture in twoo
seperaieAcases. - |

In 1931, Ochi describéd a large oval organism,_Cryptococcus,
which he found in tissue sectiones and was able to.cultivaﬁe it.
Later workers denied the importance of this organism, consider-
ing it instead as a mzst cell and its granules.

In 1890, Noiszewskl, assoclated the strentothrix with
trachoma. He obtained cultures of the organism, which he in-
oculated into rabbits. He felt that in this vay trachoma hed
been transmitted, and therefore regarded this organism as the
causative agent. Since trachoma 1s not transmissible to rabbits,
it necessarily follows that the orgenism is unimnortant etilo-
logically.

The literatureon fungl associated *1ﬁh trachoma, for only
once vwas the biastomyces culturéd, nor 1is there any»proof that
aﬁy of the other fungli cause trachoma. (7, 8)

BACTERIA
Coceci

Different coccl haﬁe been isolated renectedly as the
causative agent of trechoma. The descriptions glven the various
cocci has been incomplete, and it 1is difficult to say whether
they are the same or really different from each other. To

the trained bacteriologist the coccl described must be identi-
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fied as staphlococcl and pneumococci. The evidence, howevér, .
i1s more conclusive thsan in the case of the »nrotozoa and fungi
theory for, the evidencé in support of the cocci included
inoculations of animales and man. The reports of the transmis-
sions of trachoma to animal in thle case may be dlsregarded
for trachoms can not be transmitted to the animals used in the
‘experiment. The repbrts of the transmission to man can not
be regarded so lighﬁly, but they also may be disregarded Tor
the descrintions of the reactions of the conjunctiva ihdicates "
that it vas mild, the cbrneal involvement was 1acking, and the
condition dlisappeared spontaneoﬁsly'within relatively short |
intervals. (E, 9)} |

 The following are some of the rod-shéped organisms which
have been advocated és the causlitive agent for trachoma: the
Kéch—Weeks bacillus; the diphtheroid organiém; the bacillus
‘ trachus; the bacterium granulpsls; the Corjnebécterium ramifi-
cans. These orgaenlisms have not stood the tést of time, which,
more than eny other factor, coﬁstitutes the most conclusive
argument for the acceptablility of a causative agent. Many of
these theories are based only on microscopnic evidence of their
experimehtal proof hés rested in the trensmis:cion of the disease

to an animal that hee been proven to be ilmmune to trachoma._‘
(Es 5"_857:314011’10.) ’ '
TR, 4 _
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ORGANISMS REPORTED ASSOCIATED WITH TRACHOMA

ORGANISM

1ICROSPORON
TRACHOMATOSUM

Three Varieties

BLASTOMYCES

PROTOZOON
Coccidia

Hyaline bodies

Plasmodia

Amoeba
CRYPTOCOCCUS

BACTERIA

Coceci

OBSERVER

Noiszewski

Santucci
Gonella
Guarnieri
Lodato
Acdario
Spoto

Stiel

Burchardt

Kastalsky
Elze
Rahlmann

Von Krudener
Junius
Sakaguchl
Czanleﬁsﬁi

Ochi

Sattler

DATE

1890

1907
1896
1896
1908
1909
1910
1913

1897

1898
1905
1908
1909
1910
1912
1913
1931
1935

1881-2

EVIDENCE

Inoculation in
rabbits reported
Pos.

Microscopic
Microscopic
Microscoplc
Microscopic
Microscopic
Microscoplce
Microscopic, and
cultural; in-

oculation in man
reported Pos.

Inoculati on in man
was Nege

Microscopic

Microscopic

"
"
L]
n

Microscopic & Cult.

Inoculation in man
reported Pos.

Inoculation in man
reported Pos.



ORGANISM

Rod-shaped

OBSERVER

Michel

Poncet

Kucharsky

'Oteubra.Socor.
& Neyel

Schmidt

Staderini

Petresco:

Basevi

Snydacker

Motegl:

Hirschberg end
Krause

Koch

Kartulis

Shongolowicz

Muller

DATE
1886 .

1886
1887

1887

1887

1887

1888

' 1899

1899

1933

1881
1883
1887

1890

1897

15

EVIDENCE

Inoculation in

"man reported Pos.

Microscopic

Inoculation in
man Neg. Pos.
in cat. ,

Inoculation in
rabbits reported
Pos.

Inoculation in
birds reported
Pose.

Inoculation in
rabblts reported
POS-

Inoculation in
dogs and cats
reported Pos.

Inoculation in
nan reported Pos.

Inoculation in
4 species of
animals reported
Pos. :

Inoculation in
man reported Pos.

Microscople

Microscopic

Inoculation in
man.l Pos.report

Inoculation in
animels reported
Pos.

Inoculation in
rebblits reported
Neg.



ORGANISM

RICKETTSIA

VIRUS

INCLUSION BODY

- OBSERVER - DATE
Edwards 1910
Williams 1013
Noguchi 1028
Orlov 1929

Lumbroso and

Van Sant 1931
- Boclas - 1936
Busacca 1934-7
Cuenod 1935-7
Poleff 1936
Bertarelli
and Cecchetto 1908
_ Marongiu 1908
Nicolle,Cuenod,
and Blaizot 1012

Thygeson et al. 1935
Julianelle et al.

Helberstadter
and v. Prowazek 1907

16

EVIDENCE

" Inoculation in
. monkeys - Neg.

Microscopic and
Cult.

Inoculation in
aves and monkeys
reported Pos.

Inoculation in
rabbitiritis
and ulceration.

Inoculation in
man and monkeys
reported Pos.

Microscopic

Microscopic,
observed in man
in animals in-
oculated un-
treated human
tissues.

Evidence pre-

sented in the

chapter on the
virus.

Presence in man
and apes and
monkeys in-
oculated with
trachomatous
tissues.



BICKETTSIAE

Because there has been such inconcluslve and contradict-
ory evidence in support of the different bacteria casually
concermed in trachoma, there pas been many investigations for
some other variety of infectious agent. Many of these invest-
igators, in recent years, h-ve been diverted toward the
rickettsial organisms. _

The first published account on a rickettsial etlology of
trachoma was in 1933, by Busacca. .Since that time several
articles have been published stating that the corneal scrapings
during trachoma staiacd’mith Giemsa, contained small red-
staining bodies (O.ﬁ, to O.Q/.by 0.2 ). These bodies' were
observed in messes and 1solated pairs, while other nondescript
granules appeared blue. Busacca considered them rickettsiée;
and because they were not observed in preparations from

normal individuals or patients with folliculosis, chronic
catarrhal conjunctivitis, lymphatic keratoconjunctivitis,
and several other non-ocular conditions, he felt they were
/ specific.for trachoma. Guinea plgs and dogs were injected
Intraocularly with scarped trachomatous tissueg and suffered
a transient slight pannus. Intratesticular inoculation of
doge ylelded no information, while similar injections in
guinea plgs, carried out for seven serial pasesages, induced
interstitiel infiltration, usually perivascularly, with
accompanying’obliteration of germinal evnithelium and the
appearance of rickettslia-like structures in the mesothelial

cells.

17
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In 1935, Cuenod observed in Glemsa-stained preparations
of follicular contents small perticles stained pale blue
or violet, aggregated in irregular masses between_the
epitheliold and mononuclear cells. Usually oval, sometime
circular, but rarely rod-shaped, the bod;es‘were also found
in epithelilolid, mononuclear, and Leber cells. He called them
"Plastilles" and did not classify them. Finally Cuenod and
Nataf reported thatvthe "plastilles" were actually rickettsiae.
Furthermore, he desqribed several experiments designed to |
show that the rickettseal structures cause trachoma and
multiply in the human louse. |

ldore recently Poleff induced folliculosis in hens and
gulnea plgs by intraocular injections of trachomatous material.
Examining scrape smears of the follicles which developed on
the 1lids, he found rickettsla-llike bodies, which he identlfied
as those reported previously by Busacca and Guenod. Poleff
coﬁsiders. on hypothetical grounds, the possibility that the
rickettslal bodles enter into the structure of the epithelial
cell inclusion, but wisely reserves his opinion. In a
later paper he describes the technique used in cultivation
and conslders the rickettsial forms as a phase of the in-
clusion bodies.

Foley and Parrot have recently added their support to
the rickettsial concept. Their’evidence, however, 1s not
strlking, since it consists purely of a study of inclusion
bodies in spontaneous trachoma.

Upon consideration and reflection, 1t seemf inevitable

that Rickettsia be brought forward as a candidate among the
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the many suggested agents of trachoma. With the generalized
vagueness and doubt of the various organisms advanced, it
was to be gxpected that an entirely new variety would be
offered sooner or later. So, indeed, thrge different

groups of workers, stimulated by Busacca, have now fillled
the remaining possibility of known miCroorganisms capable

of transmitting 1nfections.' Whilé it is gdmitted that our
knowledge of rickettsial diseases is far from complete at
the present time, nevertheless., if the information available
with regard to the diseases known 1ls correct, such infections
are characterlized by at least three predominaht factors.
First, rickettsial diseases are transmitted by some variety
of Arthropod vector; second, they have a sudden onset and
run an acute course; and third, they are always followed

by a definite and permanent immunity. Because of these
features of rickettsial diseases, 1t would seem that it
cannot be considered the cause of trachoma, for none of
these are compatable with trachoma. If, however, the
YRickettsia" of trachoma comprise a new variety differing
from those already established, and a broader definition

of the term 1s desirable, the proponents of this expositiqn

must bring forward the necessary evidence. (E,'1;2;4,9)
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THE INCLUSION B50DY OF TRACHOMA

¥hile on an expedition to Java with the avowed in-
tention of study.ng syphilis, Halberstaedter and v. Prowazek
took the occasion to investigate trachoma as weil. After
inoculating baboons with secretions from trachome tous
patients, they examined Giemsa-staiped preparations of
scranings from the conjuctiva of the animals and dis-
covered 'within the epithelial cells collections of granules
that have since been known indiscriminately as inclusion
bodies, epithelial cell inclusions, trachoma bédies.
Halberstaedter-Prowazek bodies, and., because f. Prowazek
first madg the observatinn,'PfowaZek‘bodied. Since similer
atruetures were also found in preparations made with material
taken from patients suffering from trachoma, Halberstaedter
:nd v. Prowazek attached consliderable significance to thelr
discovery, concluding that the inclusion body is the in-
fectious agént of trachoma. A free translation of their
original communication describes the inclusion body as
"dark-blue-staining heterogeneous in the light-blué-staining
protoplasm, zdjacent to the nucleus of the epithellal cell.
The inclusions, which at first are small aﬁd round or oval,
become gradually larger, assuming a mulberry-like shape,
and uncergo én increasing dissolution with progressive
multiplication, which begins 1in the center. Eventually,
most of the bodies fit hood-shaped on the nucleus. Then,
inside the inclusion, red-staining, distinct, delicate

particles appear and'they progress with suUch rapidity that
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they cause a gradual disappearénée of the blue—stained masses.
Finallyv, thev occupy the greater portion of the protoplasm,
with the blue-stalned structures visible as small islands

in their midst." |

"The amorphous blue masses of the inclusion possess
a great acidity for the blue constituent of glemsa stailn,
es do the n&éleoli, and they are probably identical with
plastin. On the other hand, the sharply outlined, distinct,
red-staining graﬁules, which measure about O.2§f.in size,
are the carriers of the virus itself. They multiply
rapidly ané as they become larger they divide into two
bodies, having the appearance of a colon."

Halberstaedter and v. Prowazek considered that the
red-staining granules were the primary Torms of the incitént
of trachoma, and that upon inwading the evithelial cell they
ﬁtimﬁlated & counter-reaction in the cell which resulted in
a mantle or envelope (plastin) covering the granules.
Because of the mantle, they classiflied the parasite as a
Chlamydozoon and regarded it as belonging to a group of
diseases including smallpox, rablies, scarlet fever, fowl
cholera, molluscum contagiesum and jJjaundice of Bombyx mori--
in other words, what are accepted at the present time as
virus diseases. They furthermore expressed the opinion that
the conjuctival epithelium 1is thé portal of entry in trachoma
end the chief source of dissemination of the incitant. |

Halberstaedter and v. Prowazek performed. their task in
a short paper or two, and little has been added to their
observations, in spite of the reams of paper consumed by the

workers who followed them.
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Immediately after this discovery of the inclusion body,
investigators in greet numbers throughout the %orld were
stampeded into a frenzy by the questions obvibusly reiced.

Almost simultaneously with the publicatlon of
Halberstaedter and v. Prowazek, Greeff, during & study of
trachoma in Ezst Prussé, discovered small granules arranged
in pairs, both contained 1nAthe epithelial cells of the
conjunctive and free in the sécretion. Similar bodlies vere
observed in g VOiunteer specifically inoculated with material
containing these structures. Later Greeff stated thet he
belleved the bodies playedvno part in the causation of
trachoma.

Later‘Stargardt, Schmeichler, and Heymann published
their report on the inclusion body being the cause of trachoma.
Howefer. they offered little »roof to substantuate their claim.

"The Incidence of inclusion bodlies in trachoma has reneasted-
1y occuplied the attention of investigators. Numerous statlistical
studies have been made vherever trachoma 1s found, and the
accﬁmulated data shows a great individual variestion. The
variations range from O to 100%. The folloving table is the

total result of cases reported by 61 investigators.

EARLY PHASE LATE PHASE TOTAL
With Inclusions With Incluslons "ith Inclusions
Studied-Number-.:% Studied-Number- % Studied-Number- %
2209 880 40 2088 360 - 17 5777 1784 31

The combined evidence would indicate that in the
epithellal cell during trachoma there occurs a formation
deslgnated as the inclusion body vhich certain suthors regard

gs the infectiocus agent. Similar inclusion bodies may be
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found in other follicular diseaées, as inclusion blennorrhes
and swimming-bath conjunctivitis, in the genital tract; and,
according to a few observers, in veterinary conditions sudh
as hog cholerzs snd catarrhel vaginitis of cows. In spite of
numerous attempts, 1t hasg not been possible tc demonétrate
ite living nature by means of onropagation. Its occasional
occﬁrence in trachomatous animals and its more freéuent
occurrence in expermentally infecectéd human beings have been
accépted by certain vorkers as pfoof of its viability. Other
investigators, however, believe 1t represents a product of
disturbed cellular metabollism, a2 manifestation of cellular
reaction, ingested forelgn material such as cells and bacterla,
and even a harmleés parasite esynchronously presént but not
unrelated to trachoma. The 1iving and specific nature of

the inclusion body ié unproved, neither has it been possible

to demonstrate its inanimate or non-soecific nature.
(F, 1 - 11)
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THE RELATION OF VIRUSES TO TRACHOMA

The survey of the literature on the orgaenisms cultivable
in trachoma reveszled that a number of suspected agents have
not withstood the test of time. It showed, moreover, that
very early during the bacteriologlicel studles numerous in-
vestigators pointed out the non-specificlty of the bacterial
flora in trachoma. Later work demonstrated that the bacteria
encountered in this disease are the same as those cultivated
from other ocularvconditions ané¢ even from the normal con-
juﬁctiva- The possiblllity that the infectlous agent of trachoma,
therefore, might be not & cultivable orgenism but a virus
occured to a number of workers as far baék as 1¢05, at a
time whén bacteriologists vere becoming increasingly conecious
of this group of agents. The concent of the viral brigin of
trachoma thus antedates the discovery of the inclusion body
which certain workers todey noint to in sunnort of the virus
theory.

Filtration wee first ettemnted in 1005 by Pfeiffer and
Kuhnt. They reported on the infectivity of filtrates of
human trachomatous materal obtained by filtration through
Berkefeld candles, the size of vhich they neglected to state.
The unfiltered material wss not tested, end, while human
volunteers were inoculated with the filtrate, the number of
volunteers is not given. In any event, they founé that
the filtrates studlied were not infectious 2nd concluded that

the infectlous agent of trachoma is not filterable.
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Balardi, Hess and Romer reported studies on the filtrates
of trachomatous material. Al1 stated that the flltrate did
not csuse trachoma.

In 1¢08, Bertarelli and Cecchetto in Italy, using
trachomatous tissues from a monkey infected directly from a
patient were passed thréugh a Berkefeld filter imwerviocus
to Bact. prodigiosus, and the resultant filtrate weas inoculated
into a2 single monkey of the same specles. These two Iinvestl-
gatorg stated that the resultaﬁt reaction was typical of
trachoma.

Nicolle, Cuenocd, &and Blelzot reported that the trachomatéus
agent 1s s filterable virus. They reported two cases in which
a filtrate of trachomatous tissue caused trachoma in the
volunteer. They used a modified Berkefeld V filter, which
was improvised by cutting & disk out of the candle end sealing
it in 2 glass tube, an apparatus imnervious to cultures of
V. cholerae.

In 1¢31, Olitsky, Knutti, and Tyler conducted six experi-
ments, in which the ofiginal tissuesg derived from the natients
czused typlcal experimental trachome in six of twelve monkeys.
Filtrates through Berkefeld V cendles were founé to be with-
out effect in five experiments on thirteen monkeys. In a‘
single experlment, however, in which threé monkeys were
inoculated with a filtrate csneble of inducing specific in-
fection, 6n1y one was actually infected. Two &dditional
experiments Derformed with filtrates of tissues from infected
- monkeys were negative. Thue, for the first time, a sufficilent

numbef of experiments were vnerformed to 1l1lustrate an important
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fact, that thé process of flltration itself mey be 1rreguiar.
Previous experiments dem>nstra£ing filterability had been baéed
elther on a s ingle e xperiment with a & ingle monkey, or on two
e#periments each with a2 single animal. Consequently,.any
irregularities in the nrdcess of filtration itsglf, uneesocliated
with varlations 1In fectivity or in individuel susceptibility,
might well escape observation. ’(G, 8)

Cattenea carried aut four exmw riments on filtration,
using for tle p&pose Berke feld V. and W filters, and ulyt.ra-
filter (Septina, small medel), and collodion membranes of un-
stated slze and porosity. A total of seventeen humen belngs
were inoculated, seven with narmal conjunctivae and ten

with the conjunctivae of old, arrested trachoma csses; also
two M. rhesus mcnkeys that had beenlinoculated previous to
this study with Bact. granulosis. One individual inoculated
with unfl ltered me terial developned trachoma ss & fesultf
filtrates of oe wvariety or another were administered to the
"other indlviduale wit hout creasting eny significent disturbence.
One of the monkeys received a comblnetion of Bact. granulosis
and filtrate, hboth enimals, however, remained unaffected.
In concluding, therefore, thet transmlssion of trachoma‘ﬁith
filtrates vas negative, Cettaneo enjoines the reasder to
remember that leck of infectivity my have béen referable to
a loss of virmleﬁce during filtration rather thanlto an
inabl 11ty of the agent of permeate filters.
Thygeson- @ d Proctor succeded 1in traﬁsmitting trachoma
to baboons by means of collodion-filltered material. In four
eXpéfiments. conjunctival gcrepinge pooled from ihree to

four patients were filtered through membranes of O.TQM 8eneCo
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In ihis vay, bacteriologically sterile filtrates were obtzsined
and inoculated into five baboons, In each instance, exneri-
mental trachoma followed. ©Shortly after, the samé authors
wvith Richards published the resultes of an excellently con-
trolled exveriment on a volunteer. Naterial from ten Indian
children with trachome ves nassed through a membrane with

0.6 a.».d., impervious to Bact. granulosis and H. influenzée;
The filtrate, while bacteriologically sterile, contained
démonstrable elémentary bodies. Inoculation of the volunteer
was followed by an incubation period of five days and then

by an acute inflcémmation during which both inclusion bodies
and free elementary forms were present in lerge numbers.

A doubtful diagnosis of trachoma was no 1ongervtenable when
at six weéks the cornea exhibitef{the infiltration and
vascularization characteristic of »annus. '

In summary, out of fifty-nine experiments the infectious
agent was present in the filtrate in fourteen cases, a
frequency of about 23 percent. This mkes no allowance,
however, forAthe imposing number of exneriments by ten groups
of wprkers vho falled to detect filterability. On the basis
of this enelyels, 1t 1s suggested, not that the infectious
agent of trachoma is incapabkabof filtration, but rather
thet it is not reedily filterable, regardless of the method
of filtration employed.

In attempting to exnlain the a2 »arent inconsistencies

/"1n the publications of different workers, 1t seems noselble

on reflection that sucéessful filtration denends unon the



quantity of free or unattached virus, or if it be assuﬁed
the disease 1s an eplitheliosis, upon the degreebof epithe-
1ial cell degenerafion. When cellular disintegration 1is

slight, it 1s not unlikely that llberated virus is presént

in quantities 1nsufficient for successful filtration.
(¢, 1,2,3,4,5,6,7,9,10,11)

PROPERTIES OF THE INFECTIOUS AGENT
Grinhing‘? ?

The work of Stewart, Thygeson, and Julianelle indicates
phat the 1infectlous ageh$ of trachoma survives grinding with-
out difficuliy.

Centrifugation *

Julianelle, SteWart, and Thygeson found that prolonged
centrifugation of tradhomatous material carried most of the
active virus to the sediment. Shorter periods and lower sp-
eeds, however, left sufficlent quantities in the supernat-
ant fluld to cause infection in smimale.

Drying %

Hess ard Romer first reported that mamterial dried and
kept pulverized for four weeks was not infective. Later,
Cuenod, Blalizot, and Nicolle reported that drying trachoma-
tous tissues for thirty minutes at 32° C. caused complete
inactivation.

Freezing and Thawing*

According to Juliaenelle and his associates, the infec-
tious tissues are inactivated by successive freezing (-10°C.)
and thawing (4 100 C.). These workers discovered that simple
freezing has 1little effect, for the tissues still had the
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power to 1nfeé£iénimals after being maintained in a frozen
condition as long as twénty-four hourse.
Heat¥*

The heat inactivation point ﬁas been determined by many
authors, and thelr results vary considerably. Hess ang Romer
found the heat-inactivation point to be between 58° C. and
63° C. over a period of thirty mlnutes.‘ Botteri found it to
be three hours szt 43° C., Cueﬁod, Nicolle, and Blaizot found
it to be thirty minutes at 50° C.. Julianelle and his assoc-
lates found the heat-inactivation point to be between 45° C.
and 50° C. fof fifteen minutes.

‘Behavior of The Virus Before Glycerine¥*

A numbef of workers have studied the effect of glycérine
on trachomatous tissue. These workers include; Cuenod, Nicol-
le, Blaizot, Baroni, Michail, Busacca, and Schering-Kahl-Baum.
Their reports would indicate that the glycerine did not act
as a péeserv&tiye or as a inhiblting agent.

Behavior of The Virus Before Acid and Alkali®

Stewart found that an acidity of pH 6.4 in =saline or Ty-
rode's solution inactivated the infectlous agent rather quic-
kly. Alkall was found to also destroy the infectivity of the
tissue, but the exact pH was not given.

Behavior of The Virus Before Bile#*

Jﬁlianelle found that the infectious agent was complet-
ely lnactivated by incubation at 37° C. with ox bile, for
fiftean minutes. (I, 1;2,3, J, 8)
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In concluding this portion of this »naper it must be‘
concluded that the infectious agent of trachoma 1lsg character-
ized by‘ low infectivity. occaslonal filterabllity, marked
tissue seclalization, ineffectual immunogenic properties,
slight propagative cepacity, and sensitivity tc deleterious
agents. The »nroperties of the inclusion bodies may be used
as an indication that the causl tive zgent is o virus. In
conclusion, the twvo concents that the virus or the inclusion
bodies may be the causitive agent of trachome are not so

divergent as it mey appear. (H, 1,2,3)



31
PART II
TREATMENT OF TRACHOMA

The history of the treatment of trachoma dateé as far
back as the XVIII Dynasty in Egypt. Pots were found in the
tombs of ancient Egypt that contained oxides of copper and
zine, sulphages of lead and.gntimony. The pigment vhich th-
ése vots contained was used for derkening the edges of'the
eyellds as well as for treating conjuntivitis; it has been
in use since the earliest times; a wall sculpture at Beni
~Hassen, of about the nineteenth century B.C., shows thirty-
seven Bedouin chlefs bringing some of 1t as a present to the
prince of the noﬁe. Under the name "kohl" it is in use at the
present time. Before the old Empire, a green powder, native
carbonate of copper, was used as an eye paint, but this prac-
tice seems to have become old-fashioned even when the Pyrami-
ds were being built. (B, 1,6)

To give a comnlete account of the present day treatment
would involve several volumns of work. However, most author-
‘ities agree on the fundimentals,»and vary only in thelr rout-
ine or in the strength of the drugs used.

Asking the one question, "What is your method of treatme-
nt for trachoma?", is like asking,'“What is your treatment of
pulmonary tuberculosis?". In considering the treatment of
trachoma as many aspects of the disease have~to be taken in-
to account as have to be considered in the different variet<

ies of pulmonary tuberculoSis.
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The following 1s the method of treastment in the seperate
'-stages of the disease. ‘?his is the method used by MacCallan,
who 1s, at the present time, the oresident of the internation-
af organlzation agalnst trachoma. Thls treatment is accepted
by most ophthamologlists as fundimentally cofrgct, their varié-
.tions, as a‘rule,’are in the stréngﬁh of the’drugs used or in .

the routine of administration.

GENERAL CONSIDERATICNS

No medical man, nurse or hospital attendant should enga~
‘Revin the treatment of trachoma without putting on protestive
goggles and indiarubber gloves. If, in splte of these precaut-
ions, a spirt of discharge enters the eye of one of them, the
conjunctival sac must be washed out thoroughly with a stream
of lotion; water will do, if nothing else is immedliately ava-
ilable, poured on to.the everted 1lids from a container.
After this the 1ids should be thoroughly swabbed with silver
nitrate solution 2 per cent. This chould be-répeated daily for
not less than three days. (J, 6) |

"The trachomatCu; eye should not be oceluded. It is of
great importance to remember that the eye of a trachomatous

\

person should not be occluded with a pad or bandage, except for

an hour or so after mechanicgl treatment to prevent hemorrhage.”

- Treatment of Stage I, Trachoma I

The menifestation of this stage is the subepitheliel lymp-
~hocytic infiltration, which in many cases is concentrated into
s0-called follicdtes. This 1s the reaction to the trachoma vir-
us,‘and may be defensive in character; therefore the individual

destruction of follicles may be not only useless but hérmrul,
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as well as being lmpossible.

When there 1is no complication by a superimposed bact-
erial conjunctivitis the exhibition of mild aStringeﬁt dro-
ps 18 18 indicated, such as zinc sulphate solution of.one
quarter of one per cent. ¥When there 1is a conjunctival disch-
arge the whole conjunctiva should be swabbed dailly with silv-
er nitrate solution two per cent by the surgeon himself for
several days or weeks, as may be found to bé necessary. The
drug is to be applied to th everted 1lids wlth a pledget of cot-
ton-woll wound round the end of a sterilized glass rod: the
cotton-wodl must be of good queality or it will be impossible
to make a neat brush. The action of the silver nitrate is to
cause & coagulation_of the &l bumin of the superficlal epithel-
ial layers of the conjunctiva, which become white. A transud-
ation from the blood-vessels occurs under.the coagulum, which
is thrown off>containing the superficial epithelial cells and
conjuﬁctival bacteria.A | |

This act;on of silver nitrate 1s not imitated by any of -
the organic silver compounds, which should not be used.

The patient should use at home for bathing the eyes eusol
solution, 1 to 10 strength, or perchloride of mercury solution,
1 to 5000. The eyelids should be anointed at night with any
simple ointment to prevent the 1lids sticking together in the
morning.

Treatment by means bf subconjunetival injections 1ia a rea-
sonable and proper treatment if pursued carefully by the doctor
himself. The injection should be above the cornea about 6 mm.
behind the limbus into the subconjunctival tissugﬁand directed
to wards the fornix, and should be 1.5 or 2 cc. of sterilizéd Nno=-

rmal saline solution; after a few days, when this has been abs-



34

sorbed, another injection'of 1.5 c.c. of a mixture of 1 per
cent. cyanide of mercury and 1 per cent. novecain, to which
has been added a few drops of adrenalin chlorlde solutionl‘”ﬁ
in 1000. ihis may be followed by a considerable amount of oe-
dema and pain. If this is too severe to be borne, the subcon-
junctival injections of normal saline solution may be used ag- .
~ain once or twice a week. Such treatment is in no way specif-
ic and should not be persisted with if not of apparent benefit.

There is a reaéon for supposing that subconjunctival in-
Jections may be of benefit in stage I. This is because there
is a widespread subepitheiial infiltration with lymphocytes,
besides the trachoma follicles which may or may not be present,
and the injectlion of normal saline solution may assist in th-
eir absorption. It is doubtful if the addition of cyanide of
mercury, which 1s very painful, adds to the value’of the flu-
id injectlon. |

in a patient whose conjunctiva exhibits numerous folli-
cles of Tr. I, careful.treat@ent by & trachomatologist, and
vl thdrawal from surroundings whefe there is 1liability to new
infections, should lead to distinct improvement in about slx-
@ppt@s. Et must not be forgotten that sometimes the tiny f8l--
ii;iéé“of;the stage. I may disappear without the employment of

any kind of treatment.

Treatment of Trachoma, Stage IIa
Thisg stage 1s characterized by the bleb-like excrescen-
ces which rupture on pressure, exuding a gelatinous material.

The treatment consiste in the rupture of the blebs by
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mechaniceal means. If there 1ls much discharge, indicative
of a supefimposed bacterial conjunctivitie, preliminary tr;
eatment by swabbing thé everted 1lids withi.silver nitrate sol-
ution 2 percent giould be carried out dally for several days.'

Mechanicda treatment is carried ocut under local ansesth-
esia for adults and under general anesthesia for children.
Local anaesthesia is effected by the instillation of cocaine
-hydrochioride solution 4 per cent. into thé conjunctival sacse
three or four times, and the subcutaneous injection of novo-
cain (or a substituteQAsolution 1 per cent. Into both upper
and lower lids.

Ten minutes should be allowed to elapse after making the
injection to allow time for the anaesthetlc to act. The conji~
unctiva should then be bleached with adrenalin chloride solut-
lon 1 to 1000.

‘A large number of different instrumente have bheen invent-
ed for the convenience of the operator in breaking up the fol-
licles; some of which are useful. MacCallan, his colleagues,
and many other ophthamologlists use the Graddy forceps, a metal
she-horn spatula and an ordinary surglcal shappéspoon.

The ﬁpper 1id is everted on a retractor and Graddy's
forceps 1s applied to the conjunctiva; the blades hould not
be approximated with too much force, and are %1thdrawn carry-
ing in thélr concavity the gelatinous contents of the blebs
which have been ruptured by the passage of the instrument.

" If blebs are present in the upper fornix the retrotarsal
fold should be seized with a pair of toothed forceps and rei-
nverted to allow the conjunctiva to be scraped with the sharp

spoon.
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The lower 1id should be scraped with the spoon, as un-
less the éonjunctiva is 1ooSe,.Gradiy’s forgeps is not appliec-
ablee. |

It is desirable that this mechanical treatment should be
_carried out delicately, an 1t will probably be necéssary to
repeat it several or even many times. It need cause no great
discomfort afterwards. The eyes may be tied up for an hour
or so éfter the operation. It the operation 1s done with too
much vigour there 1s a considerable amount of edema and paine.

If considered advisable the bleeding surface of the conj-
~unctiva may be swabbed with a solution of cyanide of mercury
or perchloride of mercury, 1 percent, but this adds tofthe Su-
bsequent distress, and it 1s only necessary in patients of the
lower ciadss who live in insanitary surroundings.

: ‘For patiéﬁts suffering from trachoma in stage IIa with
prominent gelatinbus blebs there is no form of treatment, othf.
er than the mechanical expression of their contents, which can
‘be recommended.

Cases in this stage are seen in which there are only a
smal 1l number of moderate sized blebs visible, and it may be
thought that this minor operation 1is unnecesséry, and that
gsufficient effect can be obtained by the application of eschs -
arotic drugs to the conjunctiva. Howéver, the process of cle-
atrization of the membrane is thereby retarded as compared\wi-
th the eéffect of mechanical treatment.

The subsequent treatment must depend largely on the pat-
ients condition. Itis often‘only necessary to order the inst-

illation of drops of a solution of zinc\chloride or sulphate,
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one quarter of one per cent. or one half of one per‘éeht,
twice a day. In other cases, such as those undergoing mass °
treatment in an out-patient clinic or dispensary 1t may be
advisable to swab the conjunctiva dally with a solution of
cyanide éf mercury or perchloride of mercury 1 per cent.

Often the first mechanicsl treatment or operétlon does
not always obllterate all the blebs; this is especilally the-
case when great care ls taken to avoid any unnecegsafy pain
and edema of the conjunctiva and 1ids. The operatioﬁ should
then be repeated as often és is necessary.

When treated as actively as possible the stage Ila may

be transformed into stage III in about fifteen days.

The operator operator need not be afraid of his operation

resulting in such clcatrization of the conjunétiva as willl
lead to inversion of the 114 margin or entropion,rfor this
i1s the result of inflammatory infiltration of the tarsus,
and i1te subsequent cicatrization. It is rarely that clcatri-
clal changes 1in thevconjunctiva alone lead to incurving of
the eyelid. A proportion of 211 hospital patlents who come
to the hospital suffering from severe stage IIa or stage III
develop entropion a trichiasis whether or not any mechanic-
al treatment is carried out. | |
It is not uncommon for there to exist such a degree of
blepharophimosis as to prevent the eversion of the 1lids for
the purpose of treatment. In such cases 1t 18 necessary to

perform a preliminary operation of canthOplasty.
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In a few cases of stage I1a with a thickened upper tar-
sus and perhaps entropion, and in which there is no doubt th-
at the conjunctiva of the upper fornix is clcatrized, a skil-
| led operator may excise the tarsus and the conjunctiva which
is adherent to it, thereby getting rld of the diseased eonju-
netiva, and the thickened, incurved tarsus, aﬁd curing the en-
tropion. This operation is called combined excision tarsus

and conjunctiva, Saunder's operation of Helsrath's operation.

Treatment of Stage IIb'.

In this stage of active trachoma the subepithellal layer
of the conjunctiva is heavily infiltrated with an inflammét-
ory exudate, the surface 18 thrown into papillae, while fol-
licles, i1f present, are fewer and concealed by the papillat-
ed conjunctiva.

In many cases it i1s advisable to commence treatment by
curetting the palpebral conjunctiva uncer local anaesthesla,
as dexcribed under stage ITa. After this a solution of cya-
nide of mercury or perchloride of mercury 1 percent may be
swabbed on the blexding conjunctiva; this treatment may be
repeated daily until clcatrization begins to appear, the be-
ginning of stage III. |

In some cases curettage may not seem to be indlcated;
in such cases a dally swabbing with cyanide of mercury 1 per-
cent, or a solution of copper sulphate 10 percent may be carr-

ied out until stage III is reached.
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Treatment of Stage IID"

Most authorities agree that this 18 one of the hardest
stages to treat. This stage dbes not respond very well to
any known form of treatment, including sulphanilamide trea-
trent, as will be discussed later in this paper. However,
it 1s fortunate that this type of iradmoma is not very comm-
on. The hard papules may be swabbed dally with silver nitr-
ate éolution, 2 percent, for a week or two. This often reli-
eves the patient's subjective symptdms, though 1t has little
influence on the pathologlecal condition.

Some ophthamolegists belleve that an operation is of
benefit in this stage. The operation consists of a combined
excision of the tarsus ana overlying conjunctivé. waever,
recurrence of the papilllary growths may take place following

the operation.

Tf‘_ea‘t.ma:t of Stage Ilc

The conjunctiva should be swabbed daily with a solution
of silver nitrate 2 percent, until there 1s little discharge;
- After this it is advisable to curette the canjunctiva. FollQ
owing this a daily application of cyanide of mercury solutilon
1 percent should be applied. Later, a solutlon 6f copper su-

lphate,;lo percent, should be applied..

Treatment of Stage III
Cicatrization has begun in this stage. Islands of infla-
med conjunctiva or of trachomatous follicles are seen be be

surrounded by a network of fine lines of connectlve tlssue.
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In this stage focl of post-trachomatous degeneration are fr-
equently seen on the palpebral conjunctive.

The usual treatment of this stage-ié with the use of
copper sulphate. The e0lid copper sulphate stick was used
more a few years ago than 1t is at the present time. Howev=-
ér, it 1s sti1l being used by many exceltent ophthalmologists.
The stick form causes great paln and may result in greater in-
Jury and resulting excessive cicatrization. The stick form
is rubbed over the palpebral conjunctiva, with great care
being taken not to touch the cornea, or all owing the treat-
| ed area to touch the cornea for some time. At the present
time a 10 percent sdlution of copper sulphate 1s swabbed on
the infected area, being careful to mop up any excess.

Copper should not be used if there is present anf superfic-
18l punctate keratitis. This treatmént is carried out for
about two weeks, and then altered with perchloride of mercury,
1 percent.

The focil of post-trachomatous degeneration should be -
opened with é sharp scalpel, after the cornea and conjunct-
iva have been~anaesthet1zed with coéaine hydrochloride 4 per-
cent or pontocaine - one half of one percént.

In some cases a good adjuvant treatment for this stage
1s the subconjunctival injections of normal salt solution.

The combined excision of the tarsus and conjunctiva may
be carrlied out if there are many islets of inflamed conjun-
ctiva separated by connective tissue stfands,and where the

tarsus shows some incurving.



41

According to MacCallan, Meyerhof and Peretz, there is
no speclal treatment applicable to the cornea with the obj-
ect of clearing up pannus. However peritomy may be ferfor-
‘med. In this operation a collar of conjunctiva, 5 mm. bro-
ad, 1s exclsed round the corneal margin. The raw surface of
the sclera should be seared with the galvano-cautery, the
objJect being to destroy the véssels and prevent thelr refor-
mation. Pannus seems to have two varieties or stages: One,
in which the vascular granulation tissue between the epith-
elium and Bowman's membrane clears up under treatment appl-
1ed to the eyelids, leaving only the attenuated vessels.
Another in which Bowman's membrane has been destroyed in
places, with invasion of the corneal stroma by trachomat- |
ous infiltration; here two things have resulted,rfirst a
permanent opacity, and second a destruction of the nutrient
flow between the corneal corpuscles by the laying down of sc-
ar tissue. The absence of the normal nutriment renders nec-

essary the persistence of pannus vesszels.

Treatment of Stage IV

Theoretically no treatmemt is requifed in this stage,
because all trachoma fbllicles snd &1l subeplthelial trach-
omatous infiltration have been absorbed and replaced by cic-b'
atricial tissue. But in between these clcatricial areas thé-
re ere often 1slets of healthy conjunctiva which may agaln .
afford a bridge-head for trachomatous attack by a new brig-

ade of contagion.



42

It 1s therefore advisable for all patients with healed
trachoma, that is stage IV, to use dally some astringent dr-
ops as a prophylactic, such as solution of zine chloride one
fourth of one percent, or a solution of copper sulphate three

perceﬂb. (5, 6)

OTHER METHODS OF TREATMENT OF TRACHOMA
The following list of methods of treatment have one used
by one or more ophthamolgists, but have not been accepted by
the greater percent of men to be as good as the preceeding tr-'
eatment. Because these methods do not seem to give very umi-
formly good results and.haye not been accepted as any stand-
ard of treatment they will Jjust be listed with no discussion.
1. Gollin and Schwelsguth described the use of iodine vapour
as a treatment for trachoma, m inly in the early stages.
2. Waele recomended the local application of arsenobensol.
The results were not striking, nor were many bases foll-
~owed,
3+ Gerard used comphorated oxide of naphthol.
4, Massége of the palpebral conjunctiva with Ghaulmoogra
0il is emplpyed by Delanoe in Morocco. J.C. Hancoék at
the Fort Apache "Trachoma School" reports some good re-
sults with chaulmoogra oill. He believes that this tre-
dtment 1s of greatest value in stages I and II, partic-
ularly where there are many cases under treatment, for
this method demands very little of the doctors time.
The 011l is massaged on the lids with considerable press-A

ure, with no irrigation used following this treatment.
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Zachert, in Poland, believes that the best treatment of

stage IIa is the use of Chaulmoogra oil following mechan-

decal trestmente.

"Xysis" is used by Cuenod and Nataf. This treatment is
rather drastiec and its results are not very satisfactory.
The patient often hazs to return for further treatment aft-
er the trestment has secemingly given good reaalts.

The conjunctival sac is cocainized and a hypodermic syringe
conteaining 2 cec. of two percent cocaine solution 1s injuec-
ted under the conjunective around the cornea. The whole
eresa of‘the conjunetiva is then carefully curetted. A
subconjunctival injection (volume not stated) above the co=-

rmea le then made with the following solution.

Cyanide of mercury ----- 0.04 Grames.
C DL AN G e s o w  ame 0.10 »

Cocaine hydrochloride--- 0.20 i

Distill ed water--------- 20.00 ¥

Then, with the lids evertéd, boric acid powder is rubbed
into the coniunctiva with the finger. IZxcess of bhoric
acld leg wadhed away with copper sulphate lotion. A drop
of atropine sulphate golutlon is instilled, 2 little oin-
tment applied to the llids and the eyes are occluded by a
dressing.

The products of the curettage are ther injected un-
der the skin of the arm.

The dressing 1s removed after twenty-four hours, wh-
en marked oedema of the lids and face may be found. How-

ever, thls soon passes away.
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Symblepharon is likely to occur unlese a giass rod
charged with ointment is passed between the 1lids and the
globe daily. |

After three or four days drops of copper sulphate or
nitrate of silver are instilled dally. The dressing 1is
not reapplied after the seventh day.

At the end of Sii weeks or two months cicatrization
1s becoming established.

Cryotherapy or treatment with carbon dioxide snow was des-
cribed by Harston of Hong Kong.

A pencil of carbon dioxide snow is applied to the
conjunctiva, taking care to avoid contact with the cornea,
Ap interval is allowed to elapse before replacing the evef—
ted 1id for the cornea 1is apt to come into contact with |
the excess of snow. "At first the snow is applied to ea-
ch part for fifteen seconds; later, when the patient 1s ac-
customed to the treatment, for as long as twenty-five, snd
thirty seconds. The disease 1s considerably shortened in
its course, according to Harston, and the resulting scarr-
ing 1s considerably less than when other caustics have been
used. According to Harson the most difficult cases to tr-
eat with this method sre those that are acute, and that
have a great deal of edema of the lids and conjunctivae
with puhllent secretion. The cases which respond’the best
are those that have become chronic. (J, 2)

X-Ray has been used by many authors with no marked results.
Radium has been used by many.wprkers, and from their resu-

lts it would seem that radlum 1s of 1little benefit.
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High-frequency currents or surgical dlathermy are descr-
ibed by Monbrun, Casteran, Worms and Bidault. This tre-
atmeﬁm used in itself, is of little value and hasbnot got-
ten much further than the experimental stage.

Inoculation with gonococcal pus must be mentioned, but
with contumely. It is assoclated with infinite danger

to the cornea. It was introduced because someone sald
that pannus cleared up after an attack of gonococcal con-‘
Junetivitis. MacCallan repcfﬁs that he as seen innumera-
ble eyes destroyed by gonococeal coiijunctivitis 1ﬁ trach~
omatous individusls, but never noted any improvement of
the Stéte of the cornea in a trachomatous individual as
the result of an attack of gonococcal conjunctivitis.
Burr Ferguson éf the United States Public Health Service
Injected lbgrain of mercury salicylate into the gluteal
region of would-be immigrants to America who had tracho-
ma. ihese injections were given at intervals of a week
for four to slx doses. Thls treatment was supposed to
work by an induction of leucocytosis. This experiment
was carried out in 1931, but no further work has benn re=
ported. Ferguson and Zorab believe that this method has |
some value, but until wore proof and more cases are pre-
sented, 1t can not be accepted as avgood form of treat-

ment of trachoma.
(J, 8)
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SURGICAL TREATMENT OF TRACHOMA

| Surgery 1s not usualy advocated for the treatment of
trachoma except in eertain defined cases. Surgery, of co-
ursge 1s used for the treatment of some of the campiications
of trachoma.

The Saunder's operation or Heisrath's operation is used
in stage Ila where there 1ls a ﬂrickenedvuppef_térsus and per-
haps entropion, and in those cases where there is no doubt
that the conjunctiva of the upper fornix 1is cicatrized.

This operation is a combined excision of tarsugs and conjunct-
iva, in which you get rid of the diseased conjunctiva, and .
the thickened, incurved tarsus, and cure ﬁhe entropion. (J, 6)
| Rambo states that surgery is advised only for those pat-
lents who become disccuraged and leave their treatment, and |
those who have severe, acute and chramic trachoma with pannus.
Surgery is also recomended for severe cases of trachoma which
are not improving under treatment , especlally those wherein
the sight i1s endangered by cofneal irritation. (J, 7)

In the Rambo operation the tarsal plate 1s dissected from
- the muscle and other subcﬁtaneous tissues. All diseased tis-
sue is removed. A small mucous membrane graft is then sut-

ured in the denuded area. This membrane may be taken from
the lower 1lip.

Reports indicate that infections are very few in number
end that the mucous meumbrane taken from the lip does not be=-
come trachomatous. Usually the pannus’markedly improves,
and in many cases the vision has been restored from the ab-

111ty to see fingers to 6 / 10.
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SULPHANILAMIDE TREATMENT OF TRACHOMA |

In 1937, Ffed Loe ard his associates,-began using sul-
;phanilamide in the treatment of trachoma in the Rosebud Ind-
lan Hospltal. They used sulphanilamide on 140 cases of tr-
achoma. On the basis qf body welght they were given one-
third grain of sulfanilamide, with an eqﬁai amount of sodi-
um becarbonate, a pound daily for. ten days; Then the dose
was decreased to one-fourth grain of sulfanllamide a pound
dally for fourteen days. No other medication was allowed
during this period. The following is the summery of the
results on the 140 cases of trachomas (J, 5)
13 Improvement of subjective symptoms: |

a. Cessation of 1acrimation within twenty-four hours.

b. Loss of photophobia within twenty-four hours. |

c¢. Improvement of'v131oh within seventy-two hours in cases
of pannuse.

2. Improvement of objective symptomss

a. Paling of the cbnjunétiva.

b. ?aling of the trachomatous patches and flattening of the
granules andAfollicies. At the end of three weeks of tr-
eatmnt a rewlfiat;topped granules rema ined, and we fou-
nd that only aftef-several months did thege disappear.
The medication was nbt continued during these several mo-
nths, howéver. The ninety-three patients treated in boa-
rding schools were discharged as improved. These patien-

- ts were-examined at monthly intervals and showed 1lmprove-
ment without further medicatlon, with no exécerbaiions

of any kind.
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¢. In the cases in which there had been no scérring from
instrumentation, the conjunctiva at the end of two mo-
nths apparently resumed its normal velvety texture.

d. The bldod.vessels of the conjunctiva become more visi-
ble on the fifth or sixth day of treatment, aﬁd dally
thereafter they become more normale.

e. In thirty cases of pannus treated in the hospital‘we
noted that the opaclity began clearing between the eigh-
th aﬁd the fifteenth day, depending on the density of
the pannus, with great improvement of vision.

RE The granules on the lower lids were found to be the last
objective symptoms to disappear.®

Loe, and his assoclates, admit that 1t 1s too early to
speak of the results as a cure, for it 1s not known whether
or not recurrences will take place.

Harry 8. Gradle of Chicago, after studying fourty-one
cases of trachoma under sulphanilamide treatment at the
Trachoma Cliﬁlcs-of Southern Illinois and the Illinols Eye
and‘Eér Infirmayy came to the coneclusion that:

. "1. Trachoma II and III responded fatrly unifdrmly in a most
surprising feshion in that the velvety patches and hypertro-
phles dlsappeared in short order. The thickened and hyperz-
mic conjunctiva became thinner and pale, the indlviduel vesg-
sels hecame visible, and the secretion dlsappeared in the
ﬁajority of cases. The results of three weeks of sulfanil-"
amide approximatéd those of from three to six months of local

treatment, but without scar formation.
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2. Regardless of the stage, phétophobia and lacrimation disa-
ppeared in d&rort order. This subjective improvement was most
striking and, to the patients, most gratifying. 3. In trach-
oma IIb and\IIIa and IIIb there was a marked improvement in
vigion in cases in vhich the vision was decreazsed because of
paennus. In the older and more malignant cases and those in
which there Wefe corneal‘scars due to old uleérs, the visual
1mpfovement wae negligble. But in some instances the visual
results were almost miraculous. 4. In trachoma IV and in ma-
lignant cases of iraéhoma ITIb, practically no improvement
could be noted. It would seem that 1n’the use of sulphanil-
amide we have a new means of combating the more acute stages
of trachoma. " ‘(VJ,V 5) |
o Hirschfeider tried sulphanilamide on twenty-five white
patients of the Souﬁhern Illinois Trachoma;@linids. These
patients were selected because they showed signs of "active"
trachomag Each patient received one-third grgin of sulphan-
ilamide a day per pound body weight for a period of one weeke.
‘In the second week the dose was reduped to one-quarter grain
a ‘day per pound body welght.' The results are given below,
ywthe patients having been devided into four groups as to the
type of trachoma present.
Group I. Patients_ranged in age from 5 to 14, who had né,
or only very slight, subjective symptoms and normal vision.
Their conjunctiva showed no signs of acute 1nf1émmation,
but there was dense folliculosis in the fornices. The pa-

nnus in this group was jJust developing. These cases, bord-
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er line cases of follicular catarrh, d4id not show defini-

te improvement after two weeks.

Group II. In this group there were 1l patients classified

as "trachoma stage IIa with suceulence". The.patients comp-
lained of slight photophobia, epiphora, variqus degrees of
blepharospasm, and dimitnution in vision. Objectivély a vel-
vity conjunctiva with imbedded small follicles was observed.
There wefe.various degrexs of succulence. The appearance of
the conjunctiva was sbmewhat muddy and indistinct. There
were two to four millimeters of active pannus in most cases.
This group shrowed improvement after treatment with suifanil-
amidea The fision improved. The vision usually had been re-
duced to 20 / 40 to 20 / 2007 and was improved about two lines
on the Snellen chart. Objectively the conjunctiva looked dr-
yer and pealer, and the granules decreased in size. Thé velv-
ety appearance was diminished on the sixth day. On the seve-
nth day the presents of normal blood vessels was observed on
the conjunctiva over the tarsal plate of the upper 1lid. The
vess els of the pannus became thinner and less distinct on ab-
out the tenth day after the treatment was begun. ‘However,
ﬁ'théy did not diseppear completely during the course of obser-
vétlen. Sevemty-five percent of the.patients of this group
felt unquestionable improved in thelr eyes. | |
Group III. This group included patients who had trachoma,

st age thfee without too malignant sequelae due to the disea-
se. These patients also showed improvement . Thelir lldé

looked paler and smoother after a course of two weeks, and
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the vision improved, due to a slight clearing of the pann-
us. In this groupfthe sulphanilamide seemed to moderate
thé course of the disease.

Group IV. 1In this group there were three patlents.who, for
the past yéars, had had very active and malignant forms of
trachoma. They suffered repeatedly from flare-ups, and

had vision of 1less thanlzo / 200, due to marked scarring of -
cornes, sactive pannus,_and blepharospasm. These patients sh-
owed, aside from a slight paling, onlh 1ittle responde,tc;the
drug, and their subjective symptoms, as well as the object-
ive findings, did not clearly change.

After two Weeks_of observation and treatment, Hlirschf-
elder belleves that sulphanilamide has a paling gnd drying
effect on the succulent conjunctiva of trachoma - stage II
end milder cases of stage III. Purther 1t seems to aid in the
healing of pamnus in cases that are not to old and not to

malignant. (J, 3)
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In a recent, single publication by‘Julianelle, sory,
Smith, and Lange it was brought to view that tartar emétic
may be of great benefit in the treatment of trachoma. Thé:
possible value of this drug in the treatment of trachoma
was discovered while Jullanelle and his assoclates were ex-
perimenting with the action of various drugs and chemicél
agenﬁs on the virus of trachoma.

During an earlief study on the probable nature of the
incitant of trachoma it was noted that tarter emetlc (anti-'
‘mony potassium tartrate) is capable of inactivating complet-
ely the virus of trachoma, if the loss of its original capa-
cit& to Infect monkeys be accepted as a measufe of inactiva-
tion. Since then tarter emetic has been more wildely studied
as a possible therapeutic agent fro the treatment of trach-
oma. "It is realized that the number of patients under ob-
servatién is still too few to warrent more.than.an impress-
ion, the results nevertheless seem to be of sufficient int-
erest to justify a preliminary report."

Tartar emetic was administered either by intravenous
'injection alone, orvin combination with local application,
whille a few patients ;eceived only local trqatment. Tarter
emetlc was used in 1 percent éolution, in 5 cc. or 10 cec.
quanities. When appiied locally, 1t was applled once a day
by messaéing llghtly‘the everted upper conjunctiva with a
thoroughly moistened swab. Three other times during the

day it was 1nstilled into the conjunctival sac as drops.
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The only other procedure adapted was the usual morning irri-
‘gation with saline and boric acid.

First Method of Treatment:

Intravenougly only. Nine patients under treatment. Ages of
the patients ranged from 14 to 59 years. The duration of th-
eir trachoma was from 13 to SO years. The planned éourse of

thelr treatment was as ffollows.

Injection Day C.C.
1 1st 5
2 3rd 5
3 4th 5
4 Tth 5
5 8th 5
6 11th = 0
7 15th 10
8 18th 10
S 21lth 10
10 25th 10

"It was not possible, however, to continue the 1njections
as contemplated, since one by one the patients left the hosp-
1tal for one reason or other. After treatmnt with tarter

emetic seven of the nine patients showed definite improvement.
 Both the patients that showed no improvement received the sm-
aller'quanities of tarter emetic. It was felt, however, th-
at the rebilts weré suggestive evéncthough the treatment was
insufficient."
Second Method of Treatment:
Intravenously only. Five patients under treatment. Ages of
the patients ranged from 26 to 52 years. The duration 6f
~ thelr trachoma was from 1 to 50 years.

mon-- 5 CeCoe
Wed.- 5 c.co)me 2 cources
Fri.- 5 c.c.)- _

Mon.- 10 c.c) Mon.- 10 °'°'}—-3 cbufses

Wed.- 10 c.c)— 2 courses - Fri.- 10 c.c.
Fri.- 10 c.c)
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Two of thé five patients were discharged acs arrested.
6né‘after fifteen injections and one after nine injectiqns.
The other patients are still under treatment, but the auth-
ors state that they show definite improvement.

Third Method of Treatment:

Eleven patients were under treatment. Thelr ages ranged
from 12 to 40 years. The duration of their trachoma was
from 2 to 30 years. Six of the patients exhibited a pecu-
l:tarly stubborn resistance to treatment, one had been in
the hospital 14 times, and another had been in the hospi-
tal 33 times with all types of treatments being tried with
~no avail. '

6 succesive days -- 5 c.C.

8 th day ---==-e=== 10 c.c.
10 th day -=-===e-=- 10 c.c.
12 th day -----===-= 10 c.c.
15 th day =-====-==== 10 c.c.
19 th day =-======-~ 10 c.cC.
22 nd day -=======-= 10 c.c.
25 th day =====-==== 10 c.c.
28 th day ----=----- 10 c.c.
31 st day ======--=- 10 c.c.

~ % These injections were suplimented by dally local app-
lications of the tarter emetic. :

Two. patients left contrary to consent.and advice, with
their condition improved but not arrested. The rest of the
patients were dismissed greatly improved. The cornea beca-
me transparent, the pannus disappeared, and the vision was
improved.

Fourth Method of Treatment:

Seven patients were wider treatment. Thelr cases were of
long standing. The local application of tarter emetic was
the only treatment used. The treatment lasted from two to

three weeks. In the three cases of very long standing there

~
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was no improvement ekcept for a slight improvement in vis-
ion. One patient was discharged as arrested. In the cas-
es of three chlildren the local application was supplimented
by grattage. These cases were dismissed as arreéted with
smooth lids and glossy normal-appearing cormnea.

Fifth Method of Tréatment:

Five patlients were tfeated by this method. These were
primary cases ﬁith little previous treatment, charactérized
by marked follicular hyperplasia of the conjunctiva,-very
sultable for grattage. In these case grattage was used al-
ong with intravenous injections ofzthe tarter emetic. The
patients réceived four injections of 5 C.C. on sucdesive
days, and on the fifth day a.final inJectioﬁ of 10 C.C. was
made. The edema of the 1lids was 1eés, injection was not so
marked, and rapld healing occurred without necrosis or slo-
ughihg in each case. Treatment was continued with local ap-
plications of silver nitrate and later with copper sulphate.
The hospitilization was shortened to three to four weeks, and
at the time afkdismiésal the conjunctiva had recovered its
normal appearance, and it was difficult to realize an oper-
ation had been performed. The cornea was improved and the
vislion was better in those cases where vision had been imp-
aired.

‘Out of AOIpatients undér treatment with tarter emetic
intravenously or locally: 16 received théir full quota and
were discharged as arrested; nine left without receiving

suff icient treatment but seven of these were improved.
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Five were given tartar emetic plus grattage and all show-
ed wery good resbonce and recovery. Four recéived local
applications only, and the disease was chec¢ked in all ca-

ses. S1x are still being studied. (J, 4)



TREATMENT - CONCLUSIONS

In reviewing the tfeatment of trachdma it must be
sald that the 0ld accepted treatment as outlined at the
beginning of this phapter is the treatment of choisé, un;.
til more proof as to the immediate and perminent benefit
of some of the newer drugs and agents ¢an be ascertalned.

Chéulamamgra oil, would, from a few reporﬁs, be very
adaptable to use in-mass treatment of a number of cases
of the early stages bf‘traéhoma. (d, 1)

Sulphanilamide seems to be, up to tke present date, a
- very good treatment for certesin stages of trachoma.. It
would seem that it is, however, of very little benefit in
the catarrhai type of trachoma and in stage IV. it is to
early to draw any hard and fagt donclusion as t6~the ﬁerm—
inency of the cure or as to the actual results received
from treatment.

The use of tértar emetic in the treatment of tfachoma Rl
must be kept in ming as a possible method of treatment.
However, only one group of results have been brought forth
and theée are rather incomolete. 5o, until more.work and
furthe r proof 1s presented this treatment should be viewed
only with interest. (J, 1)
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