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best conditions of nutrition are found in the small tumors
of the uterus, which sometimes are composed entirely of
muscle fibres and blood-vessels. Such tumors have the
grayish-red, dull appearance which the uterus shows on
secfion, and microscopically they cannot be distinguished
from the uterine tissue. The small lymph spaces which
were spoken of may become widened to form large cysts
filled yith a clear fluid analogous to serum and coagulat-
ing spontaneously on exposure toair. Often these do not
seem to have a special lining membrane. Small proc-
esses of connective tissue sometimes grow from the walls
of these eysts, which penetrate between the adjoining
bands of muscular tissue, and in this way a series of
smaller cysts may arise. These eystomyomato of the
uterus may attain a large size, especially when, as often
happens, heterologous formations of a myxomatous or
sarcomatous character arise in them. Bingle cysts of
large size, entirely surrounded by muscular fissue, are
sometimes found.  Their contents are fluid, generally
more or less colored with blood pigment from numerous
hemorrhages which have taken place into them. The
contents of all of these cysts will usually coagulate spon-
taneously, The walls often contain a layer of fibrin of
variable thickness, and the cysts may be fraversed by
bundles of muscle tissue. Dilated blood -vessels are often
found in the neighborhood of the tumor, and in thg ex-
tramural forms they run in the loose connective tissue
of the attachment. These are the most frequent source of
the hemorrhages which so often accompany this form
of tumor, they being often torn across by the traction of
the tumor. The dilatation of these vessels is nothing but
a passive process, but in some cases there isa very abun-
dant formation of vessels in the tumor ifself. Virchow
distinguishes this variety under the name felangiectatic
myoma or cavernous myoma. There is little or no develop-
ment of connective tissue, and the vessels are immediately
in contact with the muscular bundles. Itisinsuch tumors
that marked variations in size are seen, the tumor appear-
ing sometimes double its usual size. It is probable that
this variability in size may be due both to changes in the
amount of blood in the dilated vessels and to different
degrees of contraction of the muscle cells.

There may be mixed forms of myomata. The most
frequent combinations are with myxomatous and sarco-
matous tissue. The myxomatous degeneration occurs
when much fibrous tissue is present. Sarcomatous
change is much less frequent. Such tissue develops
around the vessels in the septa between the bundles of
muscles. The myxomatous tissue in the tumor can be
recognized as patches of grayish, gelatinous material,
while the sarcomatous portions are whiter and less re-
fractive than other parts. Combinations with other
forms of tumors do not take place. In the uterus carci-
noma may coexist with myoma, and the carcinoma may
erode and grow into the myoma in the same way that it
grows into the muscle tissue of the uterus itself.

Of the degenerative processes the most frequent is cal-
cification, which may affect the whole tumor or only
parts of it. When the calcificationis complete the whole
tumor may be changed into a hard, stony substance, in
which no tissue or blood-vessels can be made out. Gen-
erally the process is not so complete as this, and a net-
work of calcified tissue traverses the tumor, in the meshes
of which small bands of muscle tissue and vessels are
seen. In some cases a true formation of osseous tissue
has been made out in.the tumor, and in one tumor the
writer has observed areas of adipose or true fat-bear-
ing connective tissue. Oecasionally complete gangrene
may result from interference with the blood supply
of large areas. Suppuration is rare but may occur.
After the menopause these growths are said to undergo
atrophy.

An interesting torm which occasionally occurs is one
which contains glandular sarueture of the type of the uter-
ine mucosa and is known as adenomyoma. It isdistinetly
a benign tumor, though its growth may be diffuse. It ig
usually situated in the inner layers of the muscular wall,
Opinions vary as to the origin of this growth. Von Reck-

76

linghausen believes that it develops frc_np remnants of
the Wolffian body, but admits the possibility of its origin
from the uterine mucosa. Cullen (Johns Hopkins Hos-
pital Reports, vol. vi., 1897), who has studied carefully
fwo cases, believes the latter to be the only possible ori-
gin.

The presence of a myoma usually prmh}g:cs more or
less -hypertrophy of the 111115(;L11a_1’.c0at._ This is espe-
cially true of the mucous form. Dlstm'tmn_of the uterus
is common. The mucosa is usually atrophied over sub-
mucous myomata, but elsewhere is unaltered (Cullen).

Broad Tigament.—1t is very doubtful if myomata ever
arise in the broad ligament. Tumors found there are in
reality subserous forms which have developed in the lat-
eral wall of the uterus, and have finally become separated
from it.

Prostate.—The myomata of the prostate come next in
importance to those of the uterus, and are most fre-
quently found in advanced age. Some of these enlarge-
ments of the prostate depend on an actual hypertrophy,
in which all parts of the gland participate. In others,
the enlargement is principally due fo hyperplasia of the
glandular elements, and this form passes most readily
into adenoma. In the third class Virchow has shown
that the enlargement is principally due to a hyperplasia
of the smooth muscle fibres, which make up a large part
of the gland.

This new formation is sometimes diffuse, but more often
is in the form of distinct nodules. The favorite seat for
their formation is on the posterior upper portion of the
gland, and this distinct tumor formation is generally
spoken of as hypertrophy of the third lobe of the pros-
tate. The lateral halves of the gland are the next most
frequent seat of this formation. It is rather rare that
the anterior part of the gland is affected, although
Thompson has described a tumor here as large as a wal-
nut.

Digestive Tract.—The myomata of the digestive tract
are, next in order, most frequent. Their microscopic
characters do not present any differences from those of
the uterine myomata. Cyst-formation and degenerative
processes are not commonly found. They occur in the
esophagus, generally near the cardiac end, in the stom-
ach, and in the intestine. Myoma of the appendix has
also been reported. They are comparatively rare in all
these localities, they seldom attain a large size, and usu-
ally do not giverise to symptoms, unless of sufficient size
to produce obstruction or invagination. In the duode-
num such tumors may obstruct the common bile duct
(Delafield and Prudden). These tumors develop from
the muscular coats of the canal, soon project into the
lumen, are covered only by the mucous membrane, and
may become pedunculated. Less frequently they project
outward beneath the peritoneum.

Skin.—Myomata in this location are divided by Besnier
(Hyde) into two groups: simple and dartoic. The former
are rare, less than a dozen cases having been reported.
They are generally multiple, oceurring chiefly on the
upper extremities and in old people, especially men.
They are supposed to arise from the erector pili muscles.

The dartoic type is more common, generally occurs
singly, and is found most frequently in the skin of the
mamms, scrotum, and labia majora. They may be ses-
sile or pedunculafed, and vary from the size of a nut to
that of an orange. Mixed forms may occur, as fibromy-
oma, angiomyoma, and lymphangiomyoma.

Bladder.—Myoma of this organ is rare. It was first
described by Virchow, who supposed it to be an out-
growth of the prostate; but a myoma of the bladder pure
and simple, arising from the muscularis and extending
beneath the peritoneum, has since been described by Bel-
field { Wien. £lin. Woek., 1881, 329), and a somewhat sim-
ilar one by Verhoogen (Kelly, “ Operative Gynecology ).
These tumors may be sessile, but are usually peduncu-
lated. They may be submucous or subserous, and vary
greatly in size. "In Verhoogen’s case it was the size of
a child’s head. They are usually quite vasenlar,

Urethra.—Myoma in this location is rare, Bittner
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(quoted by Kelly) found an ulcerated myoma the size of
a hen’s egg in a woman of forty years of age.

Veins.—Small leiomyomata have been found in the
saphenous and ulnar veins, A large myosarcoma of the
inferior vena cava has been reported.

Kidney.—Minute myomata, usually multiple, are oc-
casionally found in the Kkidney. They are generally
found in the cortex, close beneath the capsule, and may
arise either from the capsule or from blood-vessels (Lar-
tigau and Larkin, Journal of Medical Research, N. S.,
vol. 1., No. 1, 1901). They give rise to no symptoms dur-
ing life.

Other locations in which leiomyoma is oceasionally
found are the spermatic cord (the growth occurring here
sometimes as a myolipoma), the liver (where these

from the diaphragm to the pelvis and weighed 2,770 gm,
Most probably the explanation given by Cohnheim of
their origin, which refers them to unused embryonic ma-
terial, is the correct one. Their presence in such parts
where complications in the embryonic formations take
place, and where there is a mingling of the germinal
layers, speaks in favor of this.  Richard Mills Pearce.

MYOPIA—M—(uvoria, pvomiaste, also pvemée, pvdnh—
from piw and &, signifying winking or contracting the
eyelids—German, Kurzsichtigheit ; French, vue courte ;
English, short- or near-sightedness)—is mentioned by
Aristotle, in the Galenical writings, and by the Byzantine
medical authors—Oribasius, Attius, Paulus Agineta, and
Actuarius. It is described as a congenital condition, in

which small near objects

are seen distinctly, but dis-
tant objects imperfectly or
not at all; also as the op-
posite condition to that oc-
curring in old persons who
distinguish small near ob-
jects, such as written char-
acters, imperfectly, but see
well at a distance. It is
further recognized as in-
curable.

These brief statements,
which comprehend practi-
cally the sum: of the teach-
ing of the earlier writers on
medicine, and which were
not . seriously questioned
until after the middle of
the last century, include,
nevertheless, two funda-
mental errors: (a) M, al-

FIG. 3467.—Cells from a Rhabdomyoma. (From Ribbert and Wolfensberger.) a, b, ¢, Fibres of various thgugh Very common iﬂ
sizes with transverse striation ; d, small nueleated fibre without striz ; e, spindle cell with longi-  children, and dependent in

tudinal strise; f, spindle eell with longitudinal and transverse strise : g, spindle cells, non-striated,
with elongated processes; h, i, round cells with concentrie and radial striation.

growths are of slight significance), the Fallopian tubes,
ovaries, vagina, and vulva; in all of which locations the
type is generally that of a fibromyoma. In mixed tumors
of the mammary gland small masses of hoth smooth and
striated fibres are occasionally seen.
Rhabdomyoma.—This form of myoma, into whose
structure striated muscle fibres enter, must be consid-
ered one of the rarest of tumors. The first of these
tumors was described by Rokitansky, and since then
not more than thirty or forty cases have been reported.
Von Recklinghausen found in the hearts of newly born
children, in a few instances, small tumor masses which
contained striated muscle fibres. Generally the tumors
are not pure forms, but are mixed with sarcoma. The
muscle fibres are, as a rule, not straight and arranged in
masses, but are separated from one another and irregu-
larly distributed in the tumor. The character of the
fibres varies. The well-developed fibres appear as nu-
clear bands of varying width and may have both longi-
tudinal and transverse striations. The poorly developed
forms are narrow bands without transverse striations, or
spindle cells with long processes and imperfect or no
striations; also there may be seen irregular round or oval
cells, varying in size, with radial or concentric striation.
Associated with these are numerous cells of indefinite
origin. (See Fig. 8467.) A sarcolemma is not always
demonstrable, but has been described.
. The most frequent place of formation of these tumors
isin the genito-urinary system, especially in the kidney
or testicle, and frequenﬂy in the uterus, vagina, bladder,
or ov_a.ries. They occur occasionally, however, in other
locations, as in the skeletal muscles, parotid gland (Prud-
den), subeutaneous tissues, mediastinum, and wesophagus.
They are found almost exclusively in children, and may
reach a very large size; as in the case described by Mar-
chand, in which such a tumor of the left kidney extended

many cases on inherited ten-
dencies or conditions, is
very rarely congenital ; and
() M is not the opposite condition to presbyopia—
which is a disabilify resulting from impairment of the
function of accommodation incident fo advancing age
—but is really the opposite of hypermetropia—I—(see
Hypermetropia), which is a congenital condition, and
which, like M, consists essentially in a faulty proportion
between the radii of curvature of the refracting sur-
faces of the eye and the length of the antero-posterior
axis of the eyeball.

Asin H the axis of the eyeball is, as a rule, actually
shorter than in the normally proportioned (emmetropic)
eye, so in M the axis of the eye is, as a rule, longer than
in the emmetropic eye. These two opposite anatomical
conditions constitute, in fact, the essential variations
from the normal in typical H and M respectively, name-
Iy, axial H and azial M.

Fig. 8468 represents, in section, a myopic eye, the
dotted oufline indicating the section of the emmetropic
eye (¢f. Fig. 2758, vol. iv., p. 796). It hasbeen explained
(see Accommodation and Refraction, vol. i., p. 56) that the
sum of the successive refractions at the cornea and the
two surfaces of the crystalline lens is just sufficient to
foeus pencils of parallel rays upon the retina at its nor-
mal position #, and that, through the exercise of its ac-
commodation, the emmetropic eye is able to focus, upon
its retina, pencils of divergent rays, such as are received
from near objects (¢f. Fig. 2762, vol. iv., p. 797). In the
mlyopic eye the principal focus—i.e., the focus for pen-
cils of parallel rays—is in front of the actual position of
the retina, so that the retinal image of any distant object
is made up of overlapping circles of confusion and is,
therefore, imperfectly defined.

The unaccommodated myopic eye is, however, adapted
for the correct focussing of pencils of divergent rays
emanating from an object at some particular short dis-
tance, as shown in Fig. 8469, in which a pencil of rays
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diverging from 7 is represented as refracted toa focus on
the retina of the myopic eye at M. The distance of this
Sar-point of distinct vision ( punciumne ?’(?'ri[wﬁ'&ﬂ.ﬁﬁHt'{t'?il-—-‘}’),
measured from the eye in metres or fractional parts of a
metre, is the reciprocal of the grade of the myopia ex-
pressed in dioptries. Representing this distance by R,
and the grade of the myopia by M, we have:

1
e e s i
I{_.M metre [}

By the exereise of its accommodation the myopic eye
is able to adjust itself for distinet vision at any distance

A

accommodation (R—P), although extended, by a few
centimetres, in the direction toward the eye, 18 S0 greatly
contracted, as a whole, as practically to annul the part
played by the accommodation in seeing at short range;
only in the lower grades of myopia, in wlugh r lies
farther from the eye than the reading distance, is there a
limited field for a partial exercise of the acc.(_)n_lmodatlou
to meet the restricted requirements of near vision. :
As a consequence of the displacement and confraction

B

less than R, up to a limiting point p (Fig. 8470), which is
called the near-point ( punctum prozimwm). The distance
of the near-point from the eye, represented by P, is the
reciprocal of the grade of the myopia plus the range of
accommodation, both expressed in dioptries. Represent-
ing the range of accommodation by A, we have:

B metre . . . . [2]

ol
T MA

From the form of equations [1] and [2], it is evident
that, for increasing values of M, both R :».u;_d P decrease,
but that R decreases at a greater rate thanP. Tt follows
that for higher grades of myopia, both 7 and p fall nearer

to the eye than for lower grades of myopia, and that
they also fall nearer together. :
Subtracting equation [2] from equation [1], we have:

1 :
BB ar M_Q_Ametle. S ol

The linear measure R — P, which represents the differ-
ence in the distance of the far-point () and the near-
point (p) from the eye, and which represents, therefore,
the linear distance through which the myopic eye is able
to adjust itself for distinct vision by the full exercise
of its accommodation (A), is
its region of accommodation.
As R is the reciprocal of M, }?
the region of accommodation,
R — P, is at its maximum (infinity) when M = zero (em-
metropia). Table I. shows the measure of R, of P, and
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of R — P, respectively, for progressively increasing
grades of myopia, from 1. D to 10. D, in a young person
with an unimpaired range of accommodation of 10. D.
Inspecting Table I., it will be observed that in high
grades of myopia both the near-point (p) and the far-
point () are very near to the eye, and that the region of

a8

FIG. 3468,
of the region of accommodation in myopia, the interrela-
tion of accommodation and convergence, as it exists in

emmeétropia (see Aceommodation and Refraction, vol. i.,
pp. 55-58), is materially altered. Thus, in myopia of M

FIG. 3469.

Fig. 8470.

dioptries, the farthest point of distinct vision—r—(under
full relaxation of the accommodation) is at a distance of

1
i metre from the eye; butf, in order to see an object at

thig distance with the two eyes, the axes of the two eyes
must converge to an amount represented by M metre-
angles (see vol. i., p. 583, note). It follows that for perfect
binocular vision, at or within the distance of the far-
point, a normal exercise of the convergence, correspond-
ing to the distance of the (near) object, must be associated
either with full relaxation or with less than the normal
exercise (relative relaxation) of the accommodation; im
other words, there is an essential change in the relation
between accommodation and convergence from that
which obtains in emmetropia, in which (normal) condi-
tion an exercise of the convergence measured by any
number of metre-angles goes hand-in-hand with the
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exercise of an equal number of dioptries of accommo-
dation.

As a fact, a notable readjustment of the physiological
bond by which the two functions of accommodation and
convergence are linked together follows closely upon the
progressive change in the refraction in most cases of
myopia; and this readjustment is often so nearly perfect
as to admit of the easy and sustained use of the two eyes
together in near work. Thus in most cases of stationary
or slowly progressive myopia, up to a grade of about 8.
D, no difficulty is experienced in reading ordinary print,
with the two eyes, at approximately the normal reading
distance of about  metre; also, in notably higher grades
of myopia, very fine print may be read, easily and with-
out fatigne, at some shorter distance corresponding to
the distance of the point of intersection of the visual
axes. Hence the very old and widely disseminated be-
lief that myopes, as a class, enjoy a substantial advan-
tage in respect of strong and fine vision in near work, and
that this advantage, together with the further advantage
of partial or complete exemption from the ordinary dis-
abilities incident to presbyopia, may be held to outweigh
the single recognized disadvantage of imperfect vision
at o distance. That this old belief is, in the main, erro-
neous, and founded in ignorance or imperfect appreciation
of the pathology of myopia as the visual expréssion of
distention of the eyeball from disease, is proved by the
anatomical demonstration of extensive and characteristic
lesions in the fundus and coats of the eye in high grades
of myopia; by the study of these lesions in theliving eye
in their successive stages of development, as revealed by
the ophthalmoscope; by extended statistical researches
on the refractive conditions existing in the eyes of school
children in the lower and higher classes and grades; and
by clinical experience based on successive examinations
of the eyes of individual myopes, extending often over
many years.

Two fundamental facts, based on exhaustive studies of
myopia during the past half-century, are definitively es-
tablished :

(¢) Myopia is ordinarily the optical expression of an
elongation of the antero-posterior axis of the eyeball, de-
pendent on a pathological distention of the globe. Fur-
thermore, this distenfion is in many cases rapidly pro-
gressive, and not infrequently attains to so high a grade
as to become a grave menace to the integrity of the eye
as an organ of vision.

() In many cases of myopia, especially when it is of
high grade or of rapid development, the compensatory
readjustment of the convergence to the displaced region
of accommodation is in so far incomplete as to give rise
to a state of persistent conflict between accommodation
and convergence. As alternative issues of this contlict
there may result either an habitual exercise of the accom-
modation in excess of that which is required for perfect
vision at the distance of the point of intersection of the

|

an infinite distance. At the same time the near-point ()
is removed farther from the eye, to a distance, 3 deter-

mined by the magnitude of the range of accommodation
(see Accommodation and Refraction, vol. 1., p. 87).

The effect of a concave lens added to a myopic eye is,
then, to remove both the far-point () and the near-point
(p) to a greater distance from the eye; but the recession
of r is greater than that of p. The region of accommo-
dation (R — P) is therefore enlarged, attaining its maxi-
mum (infinity) when the (negative) power of the lens is
numerically equal, in dioptries, to the grade of the
myopia.*

As a result of this re-establishment of a normal region
of accommodation, with the far-point () at infinity, the
requirements for the conjoined exercise of the accommo-
dation and the convergence in binocular vision become
identical with those which obtain in emmetropia—the dis-
tance of the near-point, as determined by the exercise of
a certain number of dioptries of accommodation, now
coineiding with that of the point of infersection of the
visual axes, as determined by an exercise of the converg-
ence measured by the same number of metre-angles. As
a rule, in uncomplicated myopia of low ormedium grade,
with unimpaired range of accommodation and normal
acuity of visual perception, little or no inconvenience is
experienced in utilizing fully the enlarged region of ac-
commodation and, at the same time, re-adjusting the
convergence to the changed optical conditions imposed
by the wearing of neutralizing concave glasses. In the
higher grades of myopia, especially if concave glasses
are to be given for the first time, only a partial optical
correction may be accepted in the beginning, and the
full correction may have to be reached by a later change,
or perhaps through one or more changes, to glasses of
greater power,

With advancing years, as the crystalline lens becomes
progressively harder and less capable of undergoing
changes in form (see Accommodation and Refraction,
vol. 1., p. 59), the range of accommodation (A) dimin-
ishes in myopia just as in emmetropia and in hyperme-
tropia. With decreasing A, approaching zero in old age,
P= sy [2] increases, approaching R :)L g
as a limit; the region of accommodation (R — P) being
then reduced to zerothrough the recession of p to 2. At
the practically unchanged distance of 7, the vision of the
myopic eye is still perfect, and whenever # lies within a
convenient reading distance from the eyes, as in myopia
of not less than 3. D or 4. D, convex glasses are not
needed for reading. In myopia of less than 8. D the
need of convex reading glasses is first experienced later

visn:_ﬂ axes, or accurate accommodation for the actual
reading distance accompanied by fatigue or insufficiency
of the recti interni muscles—muscular asthenopia, or
relative or actual strabismus divergens (see Asthenopia
and Strabismaus).

A myopic eye looking through a eoncave lens of any
(negative) power up to the measure of its myopia is ren-
dered virtually less myopic. With a concave lens of N
dioptries, taking N < M, the uncorrected part of the
myopia is M — N dioptries.

. If we take N = M (Fig. 3471), we have M — N = zero,
in which case the myopia is completely corrected (neutral-
ized) by the concave lens, and the eye is rendered vir-
tually emmetropic, ¢.e., the far-point () is carried off to

in life than in emmetropia, and relatively weak glasses
then suffice. Similarly, in the higher grades of myopia,
concave glagses weaker than those which completely cor-
rect the eyes for distant vision must be given for reading
at the best distance from the eyes.

*If we take N > M, the effect of the concave lens will be to over-

correct the myopia, and the eye will be rendered virtually hyperme-
tropic (see Hypermetropia.) .
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also increased from an average of 1.8 D, in the elementary
schools, to 2. D in the gymnasid. = :
Erismann ® measured the refraction in 4,388 pupils of
schools in St. Petersburg; he found: Of hypermetropes,
T ;ooner or later. meth | 43.54 per cent.; of emmetropes, 26.10 per cent.; of my-
y .ncy becomes arrested sooner or later, and the lengt ! ; s, &
L(i'n({]ﬁo a?xis of t.ho,( eye may then continue stationary for | opes, 30.36 per cent. Tabulated in percentages for suc-

demands are made upon the eyes in study, namely, about
fourteen years. From about the fifteenth to about the
twenty-fifth year the increase is generally most rapid
This corresponds, in a general way, to the years of ad:
vanced preparatory and collegiate study, with some added
years in the university or in a professional school. It also

Although the tendency :'u‘axi:ﬂ myopia is, ag a rule,
in the direction of a progressive increaseéin grade as a re-
sult of progressively increasing distention of the eyeball,
in a notably large proportion of all cases of myopia this

Especially characteristic is an alteration in the choroid
l\'h}ch, fronm 1ts’glene1'{l} configuration, is known as the
crescent” or “sickle” (Figs. 3472, 8473, and 3474).

: S N : sssive vears of school life, Erismann’s statistics show,
many years or during the remainder of life. In such f;?l;ee.vgn 8 O o school grades, & progressive
decrease in hypermetropia from 55.6 per cent. in the
lowest to 36.2 per cent. in the highest grade, and an in-
crease in myopia from 15.8 per cent. 1n the lowest grade
to 42.8 per cent. in the highest. T}Je percentage of em-
metropic is given as 28 per cenf. In the lowest gradc,
25.1 per cent. in the sixth grade, and 21 per _cent. in the
seventh (highest) grade; in grades I to VL it fluctuates
between 28 per cent. and 25.1 per cent., averaging 26.1
per cent. Studied as a whole, the numbers show () a
progressive increase in the pcyceutage of cases of myo-
pia, (b) a concomitant progressive decrease in the percen-
tage of cases of hypermetropia, and (¢) & nearly constant
percentage of cases of emmetropia. They thus empha-
size the fact, previously suspected, but denied by Don-
ders, that the ranks of myopia are recruited, through
emmetropia as a transient condition, from eyes originally
Lypermetropic. It follows that a condition of emmetro-
pic or even of hypermetropic refraction may be present
in an eye which bas already undergone notable disten-
tion, and that the beginning of the pathological process
typical of myopia must be dated back, in many cases,
to a period possibly long antecedent to the development
of myopic refraction, In this fact is found an explana-
tion of the cases in which pathological conditions charac-
teristic of myopia of high grade are seen in eyes of rela-
tively low myopic refraction, or, more rarely and less
highly developed, in eyes which are optically emmetro-
pic or hypermetropic.

An enormous mass of statistical material gathered by
many observers in many lands shows conclusively that
with moderate and easily explicable variations in the
percentages, the conclusions based on the original re-
gearches of Cohn and Erismann are essentially true for
all highly civilized communities.

Distribution of Myopia.—DMyopia is pre-eminently a
disease of the higher ranks of society, and of highly cul-
tured peoples. It is widely prevalent in Germany, where
its canses may be referred, in part, to the national “stu-
dious habit”; partly to long hours of school work, sup-
plemented by protracted study hours at home, by arti-
ficial light; partly to the general use of the old German
text, in which the differentiation of certain letters is
especially difficult; and possibly to racial predisposition.

In a relatively small proportion of cases, myopia of
high grade and of malignantly progressive type is ob-
served in laborers or other persons who have never been
subjected to the conditions generally recognized as espe-
cially causative of myopia; in these cases an inherited
predisposition to myopia may be suspected. Myopia
often occurs in certain families, appearing in several
children of a myopic parent or parents, and sparing
others. Soldiers and sailors are, as a rule, exempt; but
this is mainly a result of selection. Savage races are
largely exempt from myopia; Furnari! found no cases
among the Kabyles. “Survival of the fittest” and the
absence of exciting causes of myopia afford an obvious
explanation.

Myopia as Related to Age.—The statistics of myopia
show that it is essentially an acquired condition; also
that, in school or college, myopia of high grade occurs
almost exclusively in the more advanced classes. Every
case of myopia must, therefore, be regarded as having
passed through a progressive change from a lower to a
higher grade, and, ¢specially in the case of a young per-
son, as, possibly or probably, still in a stage of contin-
uous or remittent progression. The study of the refrac-
tion of individual young moypes, examined from year
to year, enforces the same conclusion. The age at which
a more rapid increase is ordinarily first noticed follows
very closely upon that at which considerably increased

cases a small decrease in the grade of Lh(; myopia,
amounting to a dioptrie or two, OF perhaps a little more,
may generally be detected in old age, as a result of a
physiological decrease 1L the refraclive power pf_ the
crystalline lens (see Hypermetropd Acquisita, vol. iv., p.
800). On the other hand, an increase of a few dioptrics
in the refractive power of the crystalline lens is not infre-
quently observed as an incident of beginping senile cata-
ract, and from this cause a truc lenticular myopia may
male its appearance in old age, or a pre-existing myopia
may develop a considerable increase. Thus certain el-
derly persons, who have used convex glasses 1n reading
for. perhaps many years, discover that they can regxd as
well or better without glasses (so-called. second sight),
and in certain cases of myopia ib is found that the con-
cave glasses which have been habitually worn are no
longer perfectly satisfactory in distant vision. A 7re-
vision of the glasses worn by myopes, whether for
distance or in reading, is therefore generally indi-
cated in advanced life, changing oftenest to some-
what weaker concave glasses, bub occasionally to
stronger, according as the lenticular refraction is found
o have diminished or to have undergone a pathological
increase.

The size of the retinal image of any object situated at
or within the distance of the far-point of the myopic eye
is greater than in the case of the same object focussed by
an emmetropic eyve through the exercise of its accommo-
dation, in the rafio of the respective distances of the seec-
ond nodal point of the eye (&) from the retina. The size
of the retinal image increases, therefore, for every in-
crease in the length of the eyeball, so fhat a young per-
son, with uncomplicated myopia of high grade, may en-
joy, for a time at least, exquisitely fine sight for small
near objects. With the correction of the myopia by con-
cave spectacles, the nodal point is moved nearer to the
retina, and, in the case of a neutralizing concave glass
worn at the anterior prineipal focus of the eye (about 13
mm. in front of the cornea), the distance of the nodal
point from the refina, consequently the size of the refi-
nal image, becomes the same as in emmetropia. Owing
to this diminution in the apparent size of small near ob-
jects, it not infrequently happens that a myope of high
grade, although accepting neutralizing concave glasses
for distance, is disinclined, or, in the case of subnormal
visual acuity, is unable to use them in reading. This
may become a source of grave embarrassment to the oph-
thalmic practitioner, who recognizes the dangers attend-
ant upon the habitual use of the uncorrected eyes in fine
near work, but may find it difficult to persuade a young
patient to abandon such work as a means o the conser-
vation of his sight. -

Origin and Development of Myopia.—In young children
hypermetropia is the typical refractive condition. Of
100 eyes of infants from one to four weeks old, meas.
ured, under atropine, with the ophthalmoscope, by Horst-
mann,! 88 (ageregating 244. D) were hypermetropie, 10
were emmetropic, and 2 (aggregating 4. D) were myopie.
Of 100 eyes of children between one and two years of
age, similarly examined under atropine, 84 (aggregating
188. D) were hypermetropic; 10 were emmetropic, and 6
{aggregating 8. D) were myopic. Of 100 eyes of children
between four and five years of age, 74 (aggregating 188.
D) were hypermetropic, 13 were emmetropic, and 138 (ag-
gregating 22. D.) were myopic.

OF 10,060 pupils of public schoolsin Breslau (including
1,486 children in five village schools) examined subjec-
tively by H. Coohn,? the percentage of cases of myopia
increased progressively from an average of 6.7 per cent.
in twenty elementary schools, to an average of 26.2 per
cent. in two gymnasia (colleges). The grade of myopia
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includes the ordinary period of apprenticeship to trades
which may demand close and continuous application
Furthermore, a somewhat rapid rate of increase may bé
expected to go on, for a time, after the special determin-
ing conditions have been mitigated or have ceased to be
actively operative.
In considering the influence of age in its relation to
the development of myopia, the greater extensibility of
the scleral tissue in children may be assumed to plaj,}' an
important part. Also, in older subjects, the stretched
and thinned sclera of the highly myopic eye may oppose
inadequate resistance to continuing distending forces to
which it has already yielded. As a fact, myopia is sel-
dom developed, in a previously healthy emmetropic eye
after the term of youth has been passed; the apparéu%
-exceptions are almost always instances of increase in the
grade of pre-existent, but unrecognized or unacknowl-
edged, short-sightedness.
Myopia of high grade (10. D or more) is occasionally
observed in a child of eight or nine years, and should
then be contemplated with great solicitude in view hoth
«of the disability incident to the high grade to which it
may be expected to attain and the fear that, later in life
‘the integrity of the eyes may be endangered. i
It has been erroneously assumed that myopia tends to
diminish with advancing age. On the coﬁ"rra:ry it is al-
ways either prog_ressive or, at the best, statimm’rv, An
apparent exception, based on certain cases in which a
myopia of low grade disappears as a result of a decrease
in the refractive power of the crystalline lens in old age,
also the occasional late oceurrence of a lenticular tvpe':of?
myopia dependent on a pathological increase in the re-
fractive power of the crystalline, have been already men-
tioned. :
Classification of Myopia.—Donders® has divided myo-
pia into three categories, basing them on the course and
gl‘ogrcss of the disease, namely: (1) stationary M; (2)
‘Sie:'ltl‘,p_{)[{allly progressive M; (3) permanently progres-
(1) The type of the stationary class is represented
mainly by cases of myopia of low grade, which increase
slowly up to a limit not much exceeding 2.5 D to 8. D at
the age of twgnt-y-ﬁve years; after the twenty-fifth year
the increase is Insignificant. In this category are in-
cluded certain cases of myopia of higher grace, which
follow a similar course of slow and limited l}row;'ession.
After the age of about fifty years, distant vision often
improves, owing in part to the smaller pupils, in elderly
people, lelssun;ng the diameter of the circles of confusion
1n the retinal image, and in part to the slight physiologi-
calk{lecreasem therefractive power of the ngStaliine lens
(2) The temporarily progressive class includes those
<cases which increase rapidly up toabout the twenty-ﬁft?h
year, and become stationary, generally before the thirtieth
year, after having attained a grade averaging about 8. D
At this grade the myopia remains practicaily stationary
?;:flg the lt'cmainder of life, but with a tendency, in cer-
under the catc;;};ggimwl which may bring the case
m@ Purrfnanent] ¥ progressive myopia. In this class a
vé\lg};{a of 6. D or more, at the age of twelve years, de-
s tl s continuously, but generally at a decreasing rate,
qulo a’hmlt which may reach or exceed 20. D at the age
‘Itq)m:mtf}- years. “The worst is then to be feared. It is
witﬁ at slet‘) years of age fo find a tolerably useful eye
O}]m_\ opia of 16. D or even of 13. D ” (Donders).
‘dll%jjl {}tcf:laim]rmupw Appearances.—The region of the fun-
oo ;eat i}ft e entrance of the optic nerve (optic disc) is
ﬂlorfl"h‘oec;gli:)'iglﬂ Vo cl;arac‘tenstm changes which, al-
L Y seen in eyes of emmetropic or even
ypermetropie refraction, are so constant in myopia

F1G. 3472.—Left Eye.

F16. 3478.—Left Eye.

FiG. 8474 —Right Eye.

Fi1Gs. 3472, 3473, AND 8474.—Represent Differ 7]
s D < 8 erent Types of C
as seen in the erect imnage. (From Jae;'_rgr.) Foen

This appears, (n_'dinm-i_ly, as a whitish or grayish-white
area, crescentic in outline, the concavity of the crescent

that theybare Justly regarded as typical of this disease.
Vor. VIL.—6

closely hugging the outer margin of the disc, the con-
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