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Their virulence is greater than that of the bacillus ecoli. ‘T‘ike it
they do not set up or maintain any urinary affection unlcs§ a}ded by
an accessory lesion, but they very rarely cause bactcrm-rla, and
the alkaline eystitis or pyelitis caused by them is severe in its symp-
toms and grave in ifs consequences. . e

Proteus of Hauser (Proteus vulgaris, Urobacillus Zl-gu{a)‘acu_’,‘n.s sep-
ticus).—Experiments on animals at the hands. of ]flrogms, Schnitz-
ler, Bastianelli, and Melchior have shown that an intense and even
a fatal cystitis may be produced, without the assistance of any predis-
posing cause, by injecting into the bladder a pure culture of the pro-
teus vulgaris. i

Tike the pyogenic cocci this bacterium decomposes urea a‘nd
causes alkaline cystitis. Probably it cannot take root and flourish
in man without the aid of a predisposing agent, but it is nevertheless
the most virulent of the common bacteria of urinary infection. Yet
it has been found once in a simple bacteriuria.

Gonococeus.—Tt has long been known clinically that a gonorrheal
inflammation may extend from the anterior to the posterior urethra
and thenece to the bladder, and that the gonorrheal prostate may
form a base whence repeated incursions into the bladder al"e_qmte
possible. Yet the proof of the existence of gonococcal cystitis has
been singularly slow in appearing, and the cases reported are re-
markably few. Thus far we only know that the gonococcus al.o?e,
unaided by any predetermining cause, may cause an acute cystitis;
that in such cystitis the urine is acid ; and that this purely gonorrheal
eystitis recovers or is replaced by a secondary mixed infection so that
the gonococei, it still present, can no longer be.f.ound. Hence that
striking clinical condition, acute gonorrheal cystitis, may be accepted
as purely gonococcal in origin; while nearly all the snjbseqn?nt
chronic manifestations in the bladder are due to secondary mffzction
by those bacilli coli and pyogenic cocel that everywhere f(.)llow in the
wake of the gonococeus to perpetuate the inflammations inaugurated
by it. :

° Bacillus Typhosus.—ITt is only within a few years that the impor-
tance of the bacillus typhosus in urinary infection has been appreci-
ated. According to the recent studies of Richardson ! an(} Gwyn,”
typhoid bacilli appear in the urine during r.he second i‘ll.ld !;.11;11'(? v-‘eeki
of the fever. Typhoid bacteriuria occurs in-from 15% o 30% of ‘11
cases of typhoid. Grave pyelo-nephritis is rare, and while the 1?5('1”1
usually spontaneously disappear from the urine they may remain for

1T, of Bxper. Med., 1898, iii, 349, and 1899, iv. J. of Mass. Ass'n of Boards of
I‘[E‘.ﬁ.-lhl.l 1899 2 Johns Hopkins Hosp. Bull., 1899, x, 109
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years. Typhoid bacilluria is peculiarly amenable to treatment. The
urine is acid and closely resembles that of bacillus eoli bacteriuria.

Rovurss or Ixvasion

Bacteria may reach the interior of the urinary tract by one of
four routes (Rovsing) : :

1. From the urethra—ascending invasion.

2. From the kidney—descending invasion.

3. By irruption of a neighbouring focus.

4. By the ecirculation—indirect invasion.

Scientists are still at odds as to the predominating importance of
any one route over any other. For the first observers, Pasteur, Bou-
chard, and others, the urethra was all important. Then Rovsing,
Melchior, and Bastianelli, while still attributing the majority of
cases to the urethra, recognised a renal origin for some cases. Al-
barran, Hallé, and Legrain hint that descending infection is more
common than is generally believed. Infection through the blood or
the lymphatic current has been made by most authors the special
attribute of the tubercle bacillus, but Reymond * and Van Calcar 2
believe that the bacillus coli passes directly out of the rectum and in
through the bladder when there is constipation or other intestinal
obstruction. In the present state of our knowledge it is not possible
to reconcile these opposing views, and in our consideration of the
various routes of invasion it will be more practical to confine our-
selves as strictly as possible to the clinical aspect of affairs.

Urethral or Ascending Invasion.—The three methods by
which microbes may ascend from the urethra are:

1. Through instrumentation.

2. By extension upward of a urethral inflammation.

3. By spontaneous ascension of the urethral bacteria.

1. The passage of an instrument into a clean bladder is a fre-
quent cause of cystitis. The gentle passage of a smooth, soft, clean
instrument through a normal canal into a healthy bladder never
causes cystitis. Perhaps bacteria are carried into the bladder by
every instrument. Perhaps numerous pathogenic germs are often in-
trodueed in this manner. But experiment and experience unite to
proclaim that the healthy bladder is thoroughly able to sweep itself
clean of these enemies. Whether the germs come from a dirty cath-
eter, or from an inflamed or a normal urethra, the bladder may be
absolutely protected from them by the prophylactic injection of ni-
trate of silver (p. 218). But this is not enough. The bladder may

! Guyon’s Annales, 1893, xi, 253 and 343. 2 Thid., 1899, xvii, 1253,
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be thus protected, but not so the posterior urethra. Not to mention
the gonococeus, any of the specific bacteria enumerated above can
take root in the prostatic portion of the canal if only the soil is suffi-
ciently harrowed to receive the seed. Contusion or abrasion by the
roug‘hh passage of an instrument often suffices, and if the bar_‘t(.?ria are
at hand, if a posterior urethritis is lighted up, if this posterior ure-
thritis extends to the bladder and even to the kidneys, the heavy,
rough, unskilled hand of the surgeon is to blame. No man wi_th a
general experience can fail to see that an infinite gentleness wn._h a
modicum of cleanliniess spares the posterior urethra many woes 1nto
which it is plunged by the proud possessor of an infinite (:1@511111'1}6:35
with only a modicum of gentleness. It is not for me to depreciate
cleanliness—the cleaner you are the better; but, if I may be allowed
the phrase, the gentler you are the best. A gentle {?-athe'l:erizz!,t‘ion
followed by an antiseptic irrigation does not cause any inflammation,
unless the prostate is already inflamed or considerably congested, un-
Jess the vesical powers of resistance are greatly lowered, or unless
there are gonococei about. ;

9. Infection of the urine by direct extension of an anterior urethri-
tis backward is met with clinically only in gonorrhea and stricture.

3. Whether the bacteria of the uninflamed anterior urethra can
ascend to the bladder in face of the urinary stream is a question not
vet definitely decided. Certainly they may ascend a short t:lisrallf:p
leong the anterior urethra, for they hfwc been _‘r.oungl, in a certain
proportion of cases, at varying depths in the canal. TPaladino-Blan-
dini ! found that if pure cultures of the ﬁta'ph}'lococ(:}m aureus, the
bacillus typhosus, and the “ bacillus of green pus” were placed
within the meatus urinarius of the guinea-pig, these bacteria could
usually be found in the kidney at the end of twenty-four hours in the
male. and at the end of forty-eight hours in the female. These ex-
periniwnts suggest that perhaps even immobile bacteria may travel
aoainst the urinary stream in small numbers, at least, and that the
bladder and even the kidney may thus be invaded at any time: But
before accepting such a theory, with all its startling possibilities, we
must await confirmation of Paladino-Blandini’s experiments by other
observers.

With stricture of the urethra the combination of obstruction and
infeetion is particularly favourable to the ascent of bacteria and the
production of inflammation. : o

Renal or Descending Invasion.—Without stopping to de-
bate the question whether or not the healthy kidney can transmit liv-

e ——

1 Guyon’s Annales, 1900, xviii, 1009.

ETIOLOGY OF INFLAMMATIONS OF THE UPPER URINARY TRACT 359

ing bacteria in any numbers without injury to its secreting structure,
we may accept as proved clinically, notably in the case of the typhoid
bacillus, the fact that bacteria may enter the urine in great numbers
from a kidney clinically sound. There is strong evidence for the
belief that in the course of the various infectious diseases, even in
tuberculosis, bacteria are commonly transmitted by the kidneys with-
out leaving any appreciable trace of their passage through those
organs. When the kidneys are inflamed their bacterial output is still
less doubtful.

1t has been shown, moreover, by Carle, Posner and Lewin, Lesage
and Macaigne (¢f. Melchior, Rovsing, Van Calear, Albarran, Hallé,
and Legrain), that any coprostasis or constipation enhances the viru-
lence of the bacillus coli in the intestine and causes these germs to
leave the intestine in great numbers. A certain number of these bac-
teria reach the urine, presumably by excretion from the kidney. It
is the prevailing tendency nowadays to attribute the spontanecus in-
fection of prostaties to this cause, and hence great stress is laid upon
keeping their bowels clear to avoid this possible source of danger.
Direct extension of a parietal inflammation from kidney to ureter
and from ureter to bladder occurs only in tuberculosis.

Irruption of a Neighbouring Focus.—Apart from those
self-explanatory cases in which a fistulous or an exstrophied bladder
becomes infected, the opening of an extraneons abscess into the uri-
nary channels is rare. Perinephritic, perityphlitic, and, in the
female, pelvic abscesses, may so rupture.

Invasion from the Circulation.—In spite of the contentions
of Van Calear and a few others, the great body of authors is united
in denying that bacteria reach the urinary channels by emigrating
from the general blood stream through the wall of ureter or bladder.
It is generally admitted that only the tuberele bacillus may gain
access from the lymphatics.

Accessory Cavuses oF INFLAMMATION

From a consideration of the facts briefly noted in the preceding
paragraphs one is tempted to wonder not that the nrinary organs be-
come infected, but that they escape the infection that forever. threat-
ens them both from above and from below. If every infectious dis-
ease, every inflammation, every constipation sends its myriad of bae-
teria through the kidneys; if every colony of germs deposited within
the meatus sends its scouts upward as far as the kidney, it requires
some streteh of the imagination to call the upper urinary tract asep-
tie, and it encourages a belief in the bountiful dispensations of Provi-
dence to find that the bladder and kidneys are not perpetually in-
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flamed. Yet there is another equally important side to the picture,
We have seen the perpetual incursions of the enemy: let us look at
the measures Nature has taken to repel them—or, to use a more
striking metaphor—we have seen the perpetual sowing of the seed:
let us now consider the soil, its natural fertility, and the means by
which it is rendered more or less fertile, remembering that however
rich the seed it cannot grow upon a barren spot.

In its normal condition the urinary tract is an unfavourable soil.
The walls of the channels are smooth, protected by a thick layer of
epithelium, and constantly irrigated by the urinary stream. It is
probable that the renal epithelinm possesses a bactericidal power, and
it is quite possible that the vesical epithelium possesses the same power
to a less extent (Van Calcar). Certainly the bladder shows a mar-
vellous resistance to infection so long as its mechanical functions are
not interfered with. Many and many a man lives for years with a
kidney pouring down a continual stream of foul pus and bacteria
into his bladder, and yet, so long as that organ can perform its func-
tions properly, so long as there is no obstruction to urination, the
bladder suffers even less from the putrid stream flowing through it
than would the integument under similar circumstances. But let an
obstruction to urination arise, let the bladder become overstrained
and congested in its fight against a stricture, let a pool of residual
urine collect behind a hypertrophied prostate or a contracted neck,
and inflamnmation at once results.

We have seen that most bacteria are not of themselves able to
cause a urinary inflammation. Indeed, the gonococcus and the tuber-
cle bacillus are quite unique in their capacity for causing an inflam-
mation without any accessory lesions, and yet even they are not ahove
availing themselves of accessory lesions when these exist. No other
bacterium can take root and mulliply in the urinary tract unless the
so1l upon which it flourishes is congested. Congestion is the plough
that prepares the soil to receive the seed. This congestion may be
acute or chronic. If acute it may be perpetuated by the bacteria once
they have lodged. It appears under several clinical forms, of which
the chief ones may be enumerated.

Bacteriuria is commonly perpetnated by a renal or a prostatic
congestion (p. 364).

Cystitis is usually kept up by the congestion of retention (pros-
tatic hypertrophy, stricture) or of stone or tumour. It may be set up
by trauma.

Pyelo-nephritis is usually kept up by the congestion of retention,
stone, or tumour. It may be set up by trauma.

The predisposing causes of bacteriuria are so special that they are
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best. considered in the section devoted to that disease The predis
posing causes of cystitis and pyelo-nephritis are 1‘ete11tion atcmli‘le 1\21-
tumonr. .lfhut. stone and tumour should cause con(='e*t'i011 ufan
tion, and in various ways undermine the resistance Ofr’tlzé e )}ith (Ijlt; 3¢
? no strange matter. But these conditions are special %md L11011111(1:
o ¢ ‘hile retenti . urine i ;
OLf )i:_lic)ll.;ii;;zi{_i:intlialttt;;;ll:]l-l(-:itO:lt)(;nl.jie; 1151 .vs‘u-(:h an al]—l_)pl.‘rading_(j:msc
e adly though briefly considered
Retention.—The cause of retention of urine is commonly a ure-
thral .f}l)sh‘l?(?‘[i.onj and the urethral obstruction is csmnmor-ll\'v d(ne ltto
organic stricture, to contracture of the neck of I,]u-: bladder 01" to
hypertrophy of the prostate. It is true that « stricture and i)l'(;stafe A
does not cover all the ground. Thus retention may be due to \'e§i<;-11
paralysis without any obstruction whatever. or the obstruetion m"lv
be ureteral and not urethral (but such an ’()l)strllct.iol{ f>'i1-'9é 8 Jeci‘;hl
symptoms), or even if the obstruction be urethral. it ma: be‘ dl:le ’T( .
thousand things—to congenital tightness of 1‘11‘(_"1)11(‘,(': or nwatu%.th
e e e e
to contracture of the 11(:1(-1.\:-\{'1;?’ thé 13.1- 1 i“ .dm:. e 111‘(?[}11‘.‘:11 i
These are the cases thaﬁ V\:C‘ meet llf (ibi‘tl}(-:(vjo \{);t(i:htm 1'1}'1}01‘-t1'0_p1'1y.
S o ractice, with a well-defined set
of congestive and inflammatory symptoms affecting the upper urinary
organs throughout. Rl
. Elifect upon the Bladder.—The first effect of anv urethral obstrue-
tion is jfh;lf the bladder has to strain in order to €;;llpf‘2‘ itself, LT] .
strain implies congestion, and as the obstruetion in the Mm%és ltllb
which we are dealing is always chronic and usually I)rﬁtl'l;oqez{i'P :l i
the strain and with it the congestion, chronic and p'l‘@‘?'e;qive : '?I]D
bladder is pushed to the last extremity. In strua‘n‘lin:' t'oL ov(;reo- -
li.l(_‘ obstruetion it undergoes cf_u.upensahto1’v ]1\'})@1'63ph?’ (p. 3 'I)'miet
gives all its reserve force to this end, and if other enemies -a 0 )eif‘ in
the .‘a‘!]?-i])ii' of an invading horde of bacteria it is no ]onwel; in]: 1%0 fit a
ci}ndﬁmn to expel them as it should be. Yet it 11511;11]\'230?! )e; infee-
tion until its muscle has been sufficiently overcome to per’ml.if' \the 1(3
cumulation of a pool of residual urine, This is the bm'dm"l thai m.m; t
be borne. The bacteria now arriving find a safe harbour in 1‘11.0 (1'9'“1'3-
ual pool. Here they settle and 111111fi1')];'. They have leisuré t0 \:;rk
at ‘fhe congested bladder wall, and if they are {inunmlioweﬁic the irri-
tating changes they produce in the 111‘inevag‘qravnte the s?ra’te of affairs
to a marked degree. Clinically a chronic alkaline cystitis is inﬁni;elv
more severe than a chronie acid eystitis, unless that eystitis be tuber-
cular. i :
From this brief review it will be observed that the bacteria are
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not the most essential agents of infection. They can do no harm
in the urinary tract until some adventitious cause comes to prepare
the soil for their growth: TUnless the predisposing cause is there no
inflammation can occur. While the predisposing canse persists an
inflammation may indeed be eured, but there is no assurance that it
will not relapse. So long as the predisposing cause exists there is
danger. To cure the patient absolutely and permanently of his in-
flammmation the predisposing cause must be removed. This done, the
bladder will quickly dispose of the bacteria. This is the quintessence
of urinary therapecutics: to prevent inflammation avoid trawma; to
cure inflammation relieve retention.

\ The effects of retention upon the kid-
neys may be summed up briefly. These organs become congested
with the bladder, partly by a reflex nervous mechanism, but chiefly
by the heightened urinary pressure transmitted from the bladder to
the ureter, the pelvis and the kidney itself. In these cases of “ stric-
ture and prostate” that we are studying the pressure increases
slowly through a space of weeks or months. Ience ther@ is com-
monly little or no distention of ureters or kidneys until absolute re-
tention is reached. But all the while there is a chronic congestion,
ausing in the ureters an inflammatory sclerosis comparable on a
small scale to that met with in the bladder, while in the kidney the
sclerosis resulting from long-continued congestion takes the form
of a chromnic nephritis (p. 555). The kidneys are thus permanently
damaged. A certain proportion of the exereting epithelium is de-
stroyed, and the remainder is forced to excessive work by this very
loss. Thus congestion is piled on congestion and the kidneys are as
ready as the bladder to become bacterially inflamed. If now an in-
flammation flares up in the residuum of the bas fond, the kidney
falls an easy prey to it. Yet even here evidence of a conservative
effort on the part of the kidneys is not wanting. The kidney does
not—it has been already noted—become dilated until the state of
chronic complete retention has been reached, and it is a noteworthy,
clinical fact that until the kidney becomes so dilated and pouched
that it has its own bas fond it does not usually become infected by
ammoniogenic bacteria. It may fall a prey to bacillus coli infection
of a light catarrhal sort in its early days of congestion, but it is not
attacked by the bacteria of ammoniacal cystitis until it provides a
special nook for their multiplication. Thus we frequently encounter
cases of the most violent ammoniacal cystitis ecomplicated by pyelo-
nephritis, it is true, but acid pyelomephritis of a comparatively be-
nign character. Occasionally the reverse of the picture is seen: a
pouched, suppurating, disintegrated kidney pouring its multitude of
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bacteria through the bladder, which latter is affected little or not at
1, beeause it is fully able to empty itself.

Instrumentation.—Rough instrumentation may, by bruising
the neck of the bladder, light up a prostatitis and perhaps some cys-
titis; but the cystitis is only caused indirectly and will be of short
duration unless some other cause of inflammation steps in to perpet-
uate it. The eystitis caused by instrumentation in cases of stricture
or of hypertrophied prostate is started by the instrument and perpet-
uated by the retention. Other forms of trauma rarely figure in the
etiology of urinary inflammation.

BACTERIURIA

The one form of urinary infection that does not lend itself read-
ily to classification is bacteriuria—the presence of great numbers of
bacteria in the urine without obvious parietal lesion. It can scarcely
be termed an infection of the urine without any lesion of kidney,
bladder, 8 prostate. Such a theory, though it has been generally ac-
cepted, is epposed to all that we know of urinary bacteriology. We
1\110\\ that the simple injection of bacillus coli into the bladder does
not cause bacteriuria. \\ e know that the simple passage of bacillus
coli, even in great numbers, from the kidney does not cause bacteri-
uria. We know that bacteriuria is often only an initial or a fermi-
nal phase of cystitis or pyelomephritis. We know, finally, that in
many cases the bacteriuria may be temporarily (ouquored b\ vigorous
treatment only to reappear again as soon as the treatment is remitted.
In view of these facts it is not possible to accept the old theory that
bacteriuria is due to the presence in the urine of a microbe which
multiplies so fast that it is not swept away by the urinary stream.
On the contrary, we can only conclude that bacteriuria is a collective
term covering beﬂ eral different conditions whose salient characteris-
tic is the rapid multiplication of bacteria, so that they swarm in the
urine and are associated with little or no pus to indicate the existence
of the local inflanmation from which they take their origin. Tt is
not just to restrict the term bacteriuria to those cases in which the
urine contains no demonstrable pus whatever, for a little pus may
appear in one specimen of urine and be absent from the next.

Bacteriuria has been studied at length by Roberts,! Krogius,?
Rovsing,® Jeanbrau,® Gassman,” and others.

1 Brit. Med. J., 1881, ii, 623. 1 Gaz. des hop., 1899, Ixxii, 653.
? Guyon’s Annales, 1894, xii, 196. 5 Guyon’s Annales, 1900, xviii, 148.
3 Ibid., 1897, xv, 910.
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Etiology.— Bacteria.—The bacterial agent in this condition is
usually the bacillus coli, less frequently the staphylococeus or the
bacillus typhosus. Jeanbran has collected 67 cases with bacterial
reports. In 56 (83.5%) cases the hacillus coli was found, in 7 cases
the staphylococcus, and in the remaining eases the proteus, the strep-
tococeus, the bacillus -subtilis, and a large cocecus. The baecillus
typhosus does not appear in this list, but from what we are learning
of the frequency of bacteriuria during typhoid fever and the possi-
bility of its continuance, one may foresee that the typhoid bacillus
will figure prominently in the statistics of the future.

Roule of Invasion.—Jeanbrau has collected 29 cases of aseending
invasion, chiefly attributed to urethritis, prostatitis, and catheterism.
Renal invasion has not been clearly established in any great number
of cases. Yet all typhoid bacteriuria must be of renal origin, as are
also many of the bacillus coli cases. Invasion through a fistula
or from a neighbouring pelvic abscess is too rare to be clinically
notable.

Predisposing Causes.—In the pathogenesis of bacterifiria three
salient facts may be observed:

1. The absence of cystitis (proved every time the cystoscope was
employed ).

2. The presence in many cases of the symptoms or signs of ne-
phritis or pyelitis (22 cases in Jeanbrau’s tables), of prostatitis, or
of prostatic hypertrophy (19 cases), of urethritis or stricture (5
cases), of incontinence of urine (2 cases), of vesiculitis, ete.

The predisposing causes of cystitis and pyelitis are notable for
their relative unimportance here. Retention was observed only 8
times, stone and tumour but 5 times. But bacteriuria is oftenest
assoclated with an inflammation of the kidney or the prostate. In
other words, bacteriuria is usually the expression of a catarrhal pros-
tatitis or pyelo-nephritis, though it may be the expression of a catarrh
of any part of the urinary tract, provided only that the parietal
lesion is sufficiently slight and the bacterinm sufficiently prolific.

When bacteriuria originates in the prostate or bladder it is said
to be partial or vesical. The urine in the ureters and kidney pelves
is perfectly clear. DBut when bacteriuria originates in the kidney
the whole of the urine is bacterial; there is total bacteriuria.

The association of bacteriuria with incontinence of urine has been
noticed by several authors. It is an open question whether the bac-
teriuria causes the incontinence or the incontinence the bacteriuria.
When the incontinence is due to a spinal lesion the bacterinria may
very fairly be attributed to the weakened resistance of the urinary
organs to infection.
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Symptoms.—T'he Urine.—The urine of bacteriuria is hazy. It
contains no gross particles or cloud of pus, but seems to be filled with
the finest sort of a white powder. In a strong light the urine has a
peculiar opalescence. Its reaction is acid in the great majority of
cases. Its peculiar sickening odour has been compared to that of a
mouse or a dead fish. No deposit occurs on standing, nor is the haze
affected by heat or chemicals unless albumin is present. The cen-
trifuge affects the cloudiness but little, and throws down only the
merest trace of a deposit. A microbic sediment may be obtained
by adding equal parts of absolute alcohol to the urine and then cen-
trifuging (Hallé).

Examination under the microscope of a drop of urine obtained
from the bottom of a centrifuge tube reveals innumerable bacteria,
usually the squirming bacillus coli, intermingled with a few epithelia
and leukocytes, with perhaps casts and blood-cells and crystals.

The urine may be albuminous. It is rarely phosphatic.

Course of the Disease—The urinary signs just described are the
only essensial characteristics of bacteriuria. In many cases there are
no subjective symptoms whatever. The symptoms, when there are
any, arve those of the underlying prostatitis, pyelo-nephritis, ete.
Thus bacteriuria may appear under many different forms. It may
be the initial or the terminal stage of pyelitis, eystitis, or urethritis.
It mav be the most striking symptom of prostatitis or vesiculitis.
Tt ma}_.b' result from typhoidal or other infection. Yet amid these and
other clinical types there are two forms of bacteriuria so prominent
clinically as to overshadow all other types of the disease. These are
the pyelo-nephritic type and the prostatic type.

Pyelo-nephritic Type—The course of the disease is that of
a pyelomephritis. It may oecur during a typhoid fever, during preg-
nancy, as a result of a general infection, of a diarrhea, or of a chronie
constipation. The urine is acid, albuminous, bacterial. The disease
is, in fact, a catarrhal pyelo-nephritis (p. 567).

Prostatic Type—There may or may not be prostatic hypertro-
phy. The disease is often the terminal stage of an acute gonorrhea.
There may be fistula or stricture. The urine is not albuminous un-
less it contains blood. Tt may be acid, containing bacillus coli, or
alkaline, containing staphylococei or streptocoeei.! The symptoms
are those of prostatitis or vesiculitis, and the bacterium is found in the
expressed secretions of the prostate and vesicles. In fact, the course
of the disease is that of a prostatitis or a vesiculitis, modified only by

! Tn only one case (Pedenko) were staphylococei found to be the cause of pyelo-
nephritic bacteriuria.
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the fact that the bacteriuria is for a longer or shorter time the promi-
nent symptom.

Diagnosis.—If the urine is uniformly hazy, and that haze is
cleared neither by chemicals, nor by the centrifuge, nor by standing,
and there is no purulent deposit, bacteriuria is present. Bacteriuria
may be suspected by the urinary appearance and odour. It can be
diagnosed only by the centrifuge (which fails to clear the urine) and
the miceroscope (which shows what little deposit there is to be almost
entirely bacterial).

The distinetion between pyelo-nephritic and prostatic bacteriuria
may not be easy in a given case. Indeed, the two doubtless often
coexist. Yet an alkaline bacteriuria is almost invariably prostatic, a
bacteriuria following gonorrhea or due to instrumentation or to stric-
ture is probably prostatic. A bacteriuria oceurring during the course
of a prostatitis or of a prostatic hypertrophy is doubtless prostatic.
Finally, the expressed prostatic secretion (after urethral and vesical
irrigation) will be found to contain the incriminated bacteria in
great numbers if the bacteriuria is prostatie.

On the other hand, if the bacteriuria is pyelo-nephritie, the urine
is acid and contains casts and albumin, and the clinical picture of
pyelo-nephritis may be discerned.

Treatment.—Bacteriuria may continue indefinitely if left un-
treated, but unless of long standing it is usually very amenable to
treatment. The treatment is that of pyelo-nephritis or of prostatitis,
or, if no underlying lesion can be determined, the treatment is by
urotropin and diluents (p. 373). Typhoid bacteriuria, for example,
almost always yields readily to this treatment.

CHAPTER XXIV

THE TREATMENT OF URINARY INFECTIONS AND
INFLAMMATIONS

So closely connected and so often confused are bacteriuria, cys-
titis, and pyelo-nephritis, and so many points of treatment do they
possess In common, that it is convenient to group here their general
therapeutic features, and to refer back to them in the succeeding
chapters in such a way as to impress upon the surgeon the neces-
sity of taking a broad view of the whole field. Thus, without losing
sight of the particular details proper to each case and to each disease,
he may appreciate what might be termed the Principles of Urinary
Therapeusis applicable alike to the prevention and the cure of in-
flammation of the upper urinary tract. The subject may be subdi-
vided into Prophylaxis, Palliative Treatment, and Radical Treat-
ment.

ProruYLAXIS

Clinically speaking, the prevention of urinary infection presents
itself nnder three aspects:

1. The prevention of spontaneous infection when some disease of
the urinary organs (notably prostatic retention) renders them espe-
cially liable to become inflamed.

2. The prevention of infection from urethral instruments.

3. The prevention of infection during or after operations upon
the urinary organs.

1. The Prevention of Spontaneous Infection.—Since
gpontaneous infeetion of the urinary organs does not oceur unless
these organs are made vulnerable by the action of some predisposing
cause (p. 359), the ideal preventive is the removal of such a cause.
Thus the removal of stone, stricture, or tumour safeguards the blad-
der and kidneys absolutely. But in many cases, notably in prostatic
hypertrophy, such radiecal treatment may well seem more formidable
than the disease itself. Then the patient must be forewarned of the
constant danger of infection, and forearmed against it by instruet-
ing him in the rules of what we have elsewhere termed Prostatic Hy-
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