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INTRODUCTION

I have written on the subject of "Pyelitis Complicating Preg-
nancy" because I feel that this 1is a condition with which
the obstretician is not infrequently confronted. Therefore
it is a condition, about which, tit would be well for anyone
contemplating this specialty to be well informed. It is for
this reason I have chosen this subject.

As a student I feel rather inadeguate to cover the subject
because I have had no way of evaluating the authors who have
written upon the subject; I have had no practical experience
clinically which would enable me to draw my own conclusions.
Therefore, I have attempted to collect the opinions, of what‘
appear 1o be the more accepted authorities on the subject,
and from these opinions, %o present the best'methods of
diagnosis and treatment of this disease, as well as to present

the etiologic factors and the pathology of the infection.




History

It would be well to review briefly the hist*
orical facts concerning the development of our knowledge
of pyelitis in pregnant women. The c&ndition is first des-
cribved in Smellies Midwifery, in 1752, Pierre Rayer in an
essay "Maladies des reins" (1841), first called attention
to the ocourreﬁce of inflammatory processes in the renal

pelvis during pregnancy, and pointed to their casual inter—

.relation. Kaltenvack described the desease as a distinct

clinical entity in 1872. 1In 1892, Theodore Reblaub discussed
the subject moré in detain, reporting several cases
and their treatment to the French Congress of Surgeons in
1898. After Creveilhier had emphasized the frequent
occurrence of ureteral dilatation in pregnant women,
Albarran, Bsumm, Roovsing, independently in 1899, stressed
primary etiological factors, and conspicuous progress
had been made in the recognitiocn of the clinical aspects
of the disease. |

In 1899 Reed reported cases and classed the disease as
relatively rare. With more modern methods of diagnosis
this has proved not to be the case.

Luchs has told us that at least 70% of all pregnant
cases shdw this infection. Benda on the other ahdn repotts
only 1%.

0vér a period from 1893 to 1889, Olshausen reported

85 cases; Vinay, 9; novac, 1l1l; and Reblaub,3.




Both in urology and obstetrics, the topic of pyelitis
in pregnancy has reckeved widespread interest for the past
two decades, and still continues to be the subject of active
investigation and lively discuésion. Considering the large
number of investigators who have interested themselves
in attempting to discover the nature of the pathologic
process involved in this condition, one might have thought
that by this time essential points would have been estab-

lished. Yet, real knowledge concerning the basic phenoma

is yet lacking, and there is still widespread diversity of

opinion as to the primary etiological factors, although

considerable progress has been made toward the recognition

0f the disease as a clinkcal entity.




ETIOLOGY

The ipwortance of infectlon superimpoged upon urinary
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velopnent of
nyelitis during pregnancy hes been widely discussed.
Ag a result of Opitz's precsentation 1906 the condition be-

came betler known in Germany and since then hac counstituted

one of the nejor themes for discussion. The majority of writers

share Opitz's ovinion thet the conditicn is primarily due
to compression of the ureter,especilally thne right one,

between the uterus and the brim of the pelvis, followed
by diltation of the ureter zbove; while the concomitant
infection ig interpreted as of cither hematogenous origin or
due to an ascending process. During the past few ywars
However, the literature shows z tendency toward abandoning
the preseure theory, as many caseg of pyelitis occur in
early months of pregnancy when the idea of such a mechanism
cen hardly be maintained.

In discusgingthe etiology of pyelitis in pregnancy ,
the writer wishes td guote from Tice the’ iollowxn%
Pyelitis ie practically always caused by bvacterial invasion
or multipication. Traumatism, elimination of certain irri-
tante druge such as catherids, cubebs, uvrotrovin,etc.,
the slteration of the urine in certain disenses (sugar in
diabetes) may cause renal congecstion but nok Septic in-

flammation. ormally the kidney can eliminate without

Harm to 1tself any variety of organism, the latter being
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carries to it by the blcod current from a focus such as a
purulent prostate or urethera, the btladder, intestine or
from some far distant focus, e. g., 2 lowering of its re-
gistance 28 a result of some genersl causge, such zg snenia
overwork, worry, malnutrition, or inter current disease.

Mogt commonly found, however, in the production of & npyelitis

is obstruction in the urinary trzct, which not only lower
the resistance of the kidney pelvis, but affords = favorable

cultufe medium For the growth of various microorganlisms.
Ohgtruction alone though, in the urethers, bladder, or

ureter will not cause suppurative pyelitie, but cnly =a
predispostion to it. For exemple, an an aseptic ligation of
one ureter leads to compression atrophy of the kidney on the
corresponding eide, vwheress septic ligation is followed by

a suppurative vprocess. From wht has been said, therefore,

id is obvious, that certain facitors are generally present
before a pyelitis is set up , viz, lowered resistance, ur-
inary cobstruetion and pyogenic organisms, The healthy mucous
membrame of the urogenital itract ordinsirily resists septic
infection, but there are exceptions to thiés rule and at times
pyelitis will Dbe set up without any spparent of discoverable
cause. The moct freguent cause of pyelitis is infection by

the kacillys coli comunis. Next in importance are the

Starhylococcus aureus of albus, usually the former, and the




Streptodus. Other organisms, such as bacillus of typhoid
fever, bacillus proteus, gonococcus, pneumoceceus, bacillus
mucosis ccapsulatis, bacillus Bfoéyamnesus, ete., are rather
uncommon invaders. It iz not uncommon to finé one or more
types of organisms associated in the condition, particularly

ectiong with the
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in the advenced stages of the disease.
tubercle bacillus are guite common, but On account of the
importance of the condition it is described separately.”
Almost 1% of all pregnant women have pyelitis, in the
majority of cases on the right side. In the ‘irst half of the
last century Crubeilher found delatation of the mreters in
the bodies of pregnant women; thie was more frecuent on the
right than on the left. It was exvlained as being due to
compression of the ureter by the pregnant uterus. As
the uterus grows the distance between the cervix and the
ureter decreases until it finally disappeare altogether.
Th: decreased convexity of the ureter is noticed ag they
are pushed outward. Weibel succeeded in demonstratin dilata-
tion of the ureters and retention of urine in normal subjects
Among one hundred women in various stages of pregnancy
cystoscopic examination showed retention of urine in forty
gseven, the retention was sometimes in one, more rarely in both
ureters. The right alone was affected or else it was af-
fected to a greater degree than the left. Almost always
the compression was sbout the level of the lines innominata,
11-1%5 cm. zbove the mouth of the ureter. This would indicate
that the problem of pyelitis in pregnancy is chiefly a

mechanical one. The stagnaticon of urine brings about
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favorable conditions or infection. The more freguent in-
volvement of the right side is explained by the physiol-
ogical dextroposition and dextroversion of the uterus.

The X¥echanical factor is doubtless important with pathogenesis
of pyelitie in pregnancy byt it is not the only one ..

Keherer thinks hyperemia of pregmancy is important and Stoeckel
thinks the dilatation of the ureter is a part of the gen-
eral enlargement of the pe¥vie organs during pregnancye.
Pregnancy also affects the all bladder and dile ducts as

well as the pelvis of the kidney. The two problems have much
in common. Formerly the purely mechanical conception was |
held on the effect of pregnancy on the bile tract., but

this too has changed. @estphal demonstrated a motility
neurosis of the gall bladder and bile ducts during pregnancy
from increased irritability of the vagus. It is menifested
by increased tendency to the closure of 0ddi's sphincter, and
explains the tendency to stagnation of bile and gallstones

in pregnancy. Westphal's findings are in harmony with the
work of Louvos who examined blood pressure during pregnancy
and found vagotonia of the vasomotor system in the second

half of pregnancy. As all smooth muscle is innervated by

the vegetative nervous system it was to be expected that

the increased vagus tonus found %y Louves in the blood vessels
and Westphals in the gall bladder and bile ducts would be
found in the ureters also. The authors exeminations lead him
to believe that in the first half of pregency in which

sympathetic tonus is decreased, as a rule there is an increase




in the discharges from the ureter, while in the second half

of pregnancy, during which vagus tonus is increaged, there is
8 decrease in the number of discharges. If the activity of
the kidney remains unchanged this would necessarily cause
stagnation of urine in the kidney pelvis. 8o pyelitis grav-
idarium is not caused chiefly by a mechanical factor but
chiefly by a neuro-mugcular one. Stoeckel says in an article
written in 1924 that, "if atony of the ureter is present,

in conseguence of pregancy, resulting‘in insufficiency of the
ureter ostium, infective organisms may pass ffom the bladder
into the ureters, and may be retained there, due to the weak-
ness of the ureteral peristolsis, which is incapable of
ejecting the individual agents. The infection may, under
these conditions ascend as far as the renal pelvis in the
capillary peripheral stream. The permeability of the atonic
intestine for Bacillus coli is increased during pregnancy,
with consequent invasion of the blood and urine on the part of
the pathogenic organisma. In this sense pyelitis is primerily
based upon intestinal disturbances, due to toxemia of preg-
nancye.

Sennewald in 1928 advanced another theory in 1828 to
answer the cquestion stated at the beginning of the discussion
on etidogy. "In order to get a clear idea of the cauae.of the
stagnation of urine and dilatation of the upper part of the
urinary tract, the author made several pyelouretercgrams of

almost all typical cases of pyelitis gravidarium that came to




his section in the course of a year, altogether 27 cases.

He also tested the effect of catheterization of the ureters,
in association with other methods of treatment. In judging
the roentgen pictures it must be remembered that to a certain
extent they represent an unphysioclogical ccndition; for
normally the ureter only contains a small amount of urine,
whilg in pyelography a large amount of a fluid that is not
entirely different is introduced into the ureters and pelvis.
In order to judge the peristalsis of the ureter, serial pictures
were nmade in some cases, as the individual picture only re-
presents one phase of a ureter in motion. Multiple pictures
were made particularly of kinks+4teortuosities of the ureter,

in order to exclude chance spasm or artificial kink. The
pyelograms showed a very considerable diletation of one or
both ureters, predominantly the right one. Control pictures
of normal pregnant women also sometimes showed slight dila-
tation, chiefly of the right ureter, but never 80 marked as

in pyelitis casges. A certain amount of pain from dilatation
may also occur in normal pregnant women. The author has seen
three such cases admitted under mistaken diagnosis of append-
icitis with pain in the right side but they did not show
temperature or other pathological conditions. Catheterization
of the ureters showed slight stagnation but the urine was free
of bacteria and did not contain many leucocytes. Symptoms
were relieved by catheterization. Str&ssmén hag seen similar
ceses and propesed the name of "constipation of the ureter®

for then.




Among the author's 27 pyelitis patients 17 were affected
chiefly on the right side, three chiefly on the left and the
others on both sides. Almost zlways the ureter on the side

o, of the most intense pyelitis was most dilated. In most cases
also there was slightvand in some severe cases considerable
dilatation of the pelvis of the kidney. In about & third of
the cases only the ureter was dilated. In all of the cases in
which roentgenograms were taken before delivery the dilata-
tion of the ureter was limited to the rart above the pelvis.
Generally the dilatation stopped some centimeters avove the
linea innominata. There may be an obstruction where the ureter
crosses the common iliaec artery; generally on catheterization

o ~ a certain amount of resistance is encountered here. It was

imposgsible of course to decide from the reentgenegrams
whether the obstruction was due to hyperemia and edema or due
to the pressure from the pregnant uterus. But in pictures
teken 8 to 10 days after delivery, that is, at the time when
the uterus had undergone considerable involution the dila-
tation of the ureter was still ﬁisible, ﬁut in many cases
could be followed inte the pelvis and in some cases almost te
the bladder. This would seem to indicate that the toxins of
pregnancy caﬁse atony of the ureter. This would naturally
effect the pelvic part of the ureter too, and explain the
dilatation of that part of it after the obstruction was
removed. OSuch a condition of atony would of course only

recede slowly after delivery. The kinks and tortuosities




often seen in the pyelograms also indicate atony of the ureters,
sometimes they are so great that they cause secondary obstruc-
tions and hydronephrotic changes. When such pictures are
first seen it is hard to believe that they are temporary
phenomena of pregnancy; but the author has examined such

cagses months after delivery and found that they have dise~
appeared gam@letely. Pyelograms are given of a typical case
of this sort. It was a case of very severe bilateral pye-
litis gravidarum. The pyelogram on the right side showed an
almost corkscrew like tortuosity and distinet dilatation with
hydronephrosis. The patient was a primipara 27 years of age
who came for tieatment on a desgperate condition. But contrary
to expectation repeated catheterization of the ureters in
association with other methods of treatment, carried the
pregnancy on in spite of repeated attacks of pyelitis to
delivery of an almost mature child. A pyelogram after a
months treatment showed that the congestion was not nearly

so great as at first. The kidney pelvis and ureters remained
in this condition until delivery. In a picture taken 1¢

days afler delivery there was considerable less tortuesity.
Kidney function had also improved; at first elimination of
blue had been very much delayed on the right. A pyelogram

6 mos. after delivery showed the ureter normal and no hydro-
nephrosis. After a treatment of Wildunger irrigations of the

kidney pelvis with silver nitrate the patient is now free of




symptoms and the urine contains no bacteria,

In an article appearing in The American Journal of
Surgery in 1929, Frances E. Shields has summarized the opinons
of a number of well known authors on the subjedt of pyelitis
in pregnancy as follows:=- Of the predisposing factors in the
gastro intestinal tract constipation undoubtedly leads the
list. Some authors have expressed the opinion that as =
result of intestinal stasis, there is an increased production

of colen bacilli which eventually reach the kidney. DBac-

 illus coli communis is the infecting agent in Qver 90% of

the cases

Clinical evidence points to the probability of the in-
fection reaching the kidney by way of the bolld stream.
However, it is & well estiablished fact that it is =zlmost
impossible to produce an infection in the urinary tract
without some sort of obstruction.

De Lee takes the stand that bacteriuriaz is found inm a
large percentage of cases of healthy pregnant women. He
thinks this is probably due to constipation. The ureters
particularly the right, ha e been found dilated and full eof
urine in about two thirds of the gravidsze coming to autopsy.
This, He claims, is caused by torsiocn, stretching or kink-
ing of the ureters due to the enlargement and dislocation
of the pelviec organs, or the swelling of the bladder mucosa
but not ot compression, since the specific gravity of the
pregnant uterus is about equal to that of the intestinal

mass. Owing to stasis of the urine and the bactiuria a py




elo-ureteritiec &€ easily set up but infection can reach the
parts also through the blood stream or lymph channels.

Hunner, on the other hand, believes that in all cases
of pyelitis in pregnancy there has been a pre-existing stric-
ture of one or both ureters. This narrowing, he feels, may
be congenital or acguired. He is convinced that tdme and
more careful study will prove that some of the congenital
cases are caused by inflammatory processes derived through
the placental cireulation. However, by far the greater number
are acquired, the origin being in some cases traumatic, that
is from injury at operaion or childbirth, or from pressure
from tumors. A large number are associated with cancer of
the cervix. A few are syphilitic. A simple inflammatory
stricture due to focal infecltion in some other part of the
body is overwhelmingly ffequent when compared with stricture
from all other causes. Hunner is convinced that the stric-
ture usually criginates‘from some focus of infection.

Hunner's work has gone far to revise opinions on the cause
of the urinary stasis which undombiedly exists in these casese.
But to date the vast majority feel that the actual cause
in most cases is pressure on the ureters by the pregnant
vterus. Two or three outstanding facts have influenced many
persons in this conviction. TFirst in 80% of cases the preg-~
nant uterus during its growth is deviated to the right side

of the abdomen and is twisted on itself from left to right




eeesseesesecond, in pregnancy there is a constant right -
sided ureteral dilatatian, the left urester and pelvis usually
escaping this dilatation, and a conseguent more fregquent
eccurience of right-sidded than left-sidded pyelitis. The knee
chest position in pregnant women with pyelitis frequently

will give complete and lasting relief. The conclusions

drawn by the adherents to this theory are that the ureter

is compressed at the brim of the pelvis by the pregnant

uterus, the urinary flow is obstructed , the urine becomes
infected and pyelitis results.

Hofbauer of Hohns Hopkins, after microscoplic study of
the paremetirium in a series of 43 specimans obtained from
pregnant women, reperts the constant finding of a phagocytic ..
tissue which appears at the base of the froad ligament dur-
ing pregmancy. This is intensified by long labor and by the
existence of infection.

Rosenow is of the opinion that this first lesion is in
the kidney parenchyma. Craig, onﬁthé other hand, adheres to
the theory that the cause ofrths stasis is pressure of the
uterus on the ureter where it enters the pelvis.

According to Waldeyer the bledder is displaced downward
owing to the pregnany uterus. As a result of this downward
displacement the ureter becomes kinked or narrowed at the point
at which it crosses the bony pelvis., Urinary stasisand
dilatation follow.

As to the question of mode of entrance of the colon

bacillusl believe that the infection is a bloed bormne one. It




Has been urged that, as colon bacilli have not been found in
the blood stream, the infection by this organism could not be
a blood borne one. Dick and Dick have shown thét in nephritis
of infective origin the organism caugin thé primary process
amy ve recovered from the urine by cultural methods, although
the blood culture may fail tc demonstrate it in the blood streame.
It iIs, therefore, possible for an organism to pass through
the blood stream in numbers so small that cultural efforys
to find it fail and still grow seconderily in the kidney,

The distended and congested kidneys which are found as
a result of obstructiong t the ureters forms a locus
minoris resistentiae, and colon bacilli which exist in enor-
moug numbers in the large bowell may easily be deposited
there by the bload streanme.

Suber experimented upon rabbits to determine whether
an artificial obstruction to wthe ureter could influence
the vroduction of a pyelitis. 'Hevplaced a loop of catgut
in such a manner that it pulled upon but did not completely
occlude the ureter. He then placed solution of the animals
own faeces in the bladder azs well as irritating vodies,
such as croton oil . His conclusion was that the infection
was not &n ascending one, although his previous view had
been to the contrary.

"hile it cannot be assurred that the infection ik

invariably of hemogenic origin, and I do not feel that I havee




proved that to be the case, I believe it may in the large ma
jority of casces be looked upon as a blood-borne infection.

Recent work upon their transmission to distant parts of the body
must cause us to believe that htis method of transmission is much
more frequent then was formerly believed.

The writer, here wishes to give more time to an article pree
viously menticned by J. Hofbauer of John Hopkins University
which is very convincing in its manner of presentation but
which as we will later show, is contrary to later opihions.

With regard to the comnditions of the ureter in pregnant
women, two facgs have come to be established on a firm basis
during the past two decades: namely, the frequent occurrence of
ureteral dilatation and consequent upon it a certain degree of
atony of the ureter, as shown by a delay in ureteric action.
While former investigators(6lshausen), when studying the gross
features of the ureter at autopsy, reported that dilatationm
was notad in 19% of pregnany women; modern methods of examination,
particularly pyelograms, reveal an incidence of 80% and even
more(Albarran, Halstead, Kretschmer and Heaney, Luchs, Crabtree,
and others} J. Kidd =nd Stoeckel, in reviewing the results ob=-
tained by themselves and others, emphasize the common oecurrence
of wureteral dilatation in pregnant women and consider a moderate
degree of hydroureter an almost constant physiologic concomitant
of pregnancy. Kaltenschonee reported the results of investiga-~

tiong conducted in Zangmeister's clinic, and showed that in
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Bregnant women there is both a marked delay in the excretion of
injected dyes and a prolongation of the contraction period of
ureteral peristalsis. H. S. Pugh in a recent communication
reports that in 100 apparently normal pregnant women examined

between the seventh and ninth months of pregnancy he noted that

the ureters were very sluggish in their action .ih 80% of the cases

In practically every instance ther was ureteral retention,
mostly on the right side.

Since conceptions put forwatd in regard to eticlogh of t
these phenomena have generally been ajudged insufficient
to elucidate the process we have attempted to find am acecepi-
able explanétie by carefully studying the morbid anatomy
of the urinary tract with theview of aséertaining , 1if possible
, the existance of some obstructime lesion in its lower
portion. Such a study appezred the more degirable since many
investigators hold, that in 211l cases of urinary infection,

the presence of some existing inmdequacy in ureteral calibre

should be considered the chief cause of dilatation, and that

such obstructions are more commonly peesent than is generally
believed(H. P. Winsberg, White, Ball).

Upon studying the conditions obtaining in the pelvic
portion of the ureter during pregnancy, we noted certain
definite hyperplastic and hypertrophic changes both in
the musculature and the connective tissue, to which we
believe attention has heretofore not been directed. Such
hyvertrophy is psrticularly vronounced in the juxtavesical
portion of the ureter where it passes through the para-

metrium and liesin close contact with theBladder and the




anterior vaginal vault. Similar conditions likewise obtain
in the trigomum vesicae and account for certain changes

in that region which con be readily seen on cystocopic
examination . It is characteristic that the hypertropvhy of t
the constituents of the ureter within the abdominal portion,
although distinctly noticeable, is decidedly less marked
than its pelvie portion.

For a proper ugderstanding....ccecseves; while in the
lower vporticn or pelvic part of the ureter The conmective
tissue is relatively scanty and the whole wall becomes more
muscular, and circularly and obliguely disposed bundles are
intermixed with the longitudinal layers and extend almost
to the epithelium. Near the lower end , the uwreter is ensheath-
ed by a number of longitudinally arranged muscle fibers
which appear to be continued with the bladder wall, but are
in rezlity a development of the outer longitudinal muscular
layer of the ureter itself. The ureter sheath.e.ie..s
The most important fezture of this picture is the excessive p
hypertrophy ¢ +the mweeteral sheath....... Another noint to
which I desire to direct attention is the occurrence of hyper
trovhy and hyperplasia in groups of ganglion cells lying
between muscle bundles of the bladder as well as at ite
periphery where its wall is traversed by the ureter.......
Consistent with specific structural changes noted both inthe

Jjuxtavesical and the intravesical portion of the ureter,




ther occurs during pregnancy a definite thickening of the
entire trigonal muscle from the interureteral ridge to the
vesico—ureter&i orfice. This hypertrophy is most pronounced
in two different 1ocalitiés in the interureteral ridge

and adjacent to the vesical orfice, and it is associated w
with an edematous Imbibition of the interstices bEBt¥hen

the individual muscle fibers.

Another essential alteration in the structure of the
trigonum consists in the increase in number and size of the
elastic fibers and = condensation of the connective tissue
resultinf from 2 considerable development of young fibers. By
the close binding together of the baﬁds of muscular fibers,
on the one hand, and the hypertrophied connnective tissue,
on the other the trigone becomes converited into a denge and
unyielding structure..........., The evidence thus far
adduced serves to establish the fact that during pregnancy
there occur definite alterations in the architecture both
of the trigonum vesicae and the lower part of the ureter.
By recson of these structural changes, a multinlicity of
obsiructive processes make their appearance in the lower
urinayr tract by without ang demonstrable indication of an
active inflammatory process. The development of newly
formed tissue elements in our various specimans corresponds

with observations made conéderning other bioclogical phenomena




which occur elsewhere during pregnancy in response to sonme
growth-stimulatin agentoeeeoreses It is in no way my
desire to underestimate the significance of congestion and ed-
ema of the mucosa as contributory faetors, as i% is guite in
accord with prevailing doctrines fhat such an occurrence
may eventually turn the tide and render vpositive a2 hither-
to potential obstruction of the ureter. More signifiicant,
however in this regard, appears to be the development of
an angulation of the right ureter at the distal eund of its
juxta vesiczl portion, as a result of the common dxtro-
rotation of the pregnant uterus the firm attachment of the
trigonum vegsicae to its cervical portion; while, on the other
hand, the same processeg predispose to a stretching of the
left ureter.

Among other theories as to the causation of obstruce
tion is that one which is put forward by only a limited
few which is that stricture iz a result of infection
in childhood and is aggravated during pregnancy resulting
in obstruction.

In an article published by J. W. Duncan and M. I. Seng
of McGill University, many of the theories advanced by writers
of the above articles were refuted.

Contrary to the :indings of Gauss, corroborated by
Stoeckel, Hofbauer and Luchs, we were unable to demmnstrate

an insufficiencyof the ureterovesical value at any stage




of pregnancy or in any of the puerperal cases in our
series®,

Reading further in this article we find the fol-
lowing- "is ther an interference with proper renal and
ureteral drainage? We believe that there is. Beginning
in the fetus of six months and in the full-term new born
child we have found consistently by a histologic study
that the uretero pelvic portion of the ureter showe a
moderate amount of muscle and fibrous connective tissure
the middle third a less amount, whereas the pelvic and
intra vesical portions present a more marked degree of
the same,

We believe that this reenforcement of the upper third
of the ureter is primarily to produce peristalsis
but at the same time, perhaps, also to protect the
renal pelvis to some degree frbm regurtation—the
same contention may be applied to the similar oc—
currence of the lower third, only in a more pro-
nounced manner. The dilablity of the middle third of the
ureter is uup to a certain point, physiologic and only
tends to become pathologic, in our opinion, when the
musclature of the meeéter as a whole becomes atonic.

Here again the authors of this article disagree with?

the work of Hofbauer.




They say that-%"While one is prepared to accede some res—
ponsibility for the actual development of hydroureter
and hydronephrosis in pregnancy to this hyperplasia and
hypertrophy, it would seem impossible to concede to it,
according to Hofbauer's interpretation, the position of
greatest factor in the development of these conditions,

nle prefer to interpret this hypertrophy and hyper—
plasia as one of physiologic development, for the pur-
pose of protection and of adding to the ureter a greater
power to accomplish successfully a larger amount of work
«se.0eWe prefer to ensider the hypertrophy and hyper-
plasia described by Hofbauer as a result of primary phy-
siologic overdistention rather than the cause of obstruc t-
tdon.

n The first probable factors in the production of
obstruction of the ureters during pregnancy ies increased
vascularity in the cervix and parametrium with its
pressure capacity and consecuent production of congestion-
the pressure from the general overcrowding of the growing
uterus, which develops equally and in all dimensions, as
exibited on bowel, thebladder, and consequently must pro—
duce an effect on the ureters themselves: a marked con—-
gestion and distortion of the vesical trigone: and lastly:
the well recognized dextro-rotation ofthe ute;ns.

To these combined physiologic forces Seng and




Duncan attribute the hyperplasia and hypertrophy found in
the ﬁreter durihg pregnancy.

They reach the following conclusions: Physiologic
forces external to the ureter cause obstrzetion to ureteral
and renal drainage in prsognancy, which is relieved
glmoet immedistley upon the termination of gestationl

In pregamancy there is a constant right sided
ureteral dilatation: while right hydronephrosis is only
slighstly leess frequént.

In pregnancy the left ureter and renal pelvis es~
cape this dilatation in a remarkably high percentage of
cases,

Bilateral hydroureter and hydronephrosie were of
very frequent occurrence,

The multifarmus woman showed theseconditions ear—
lier, more frequently, and in much more marked degree
than primipara.

Stasis as measured by 1inability o the renal pelvis
and ureter to empty themselves within the neormal iine
limits, is a definite and almoet universel finding in
the antepartum women. In the postpartum woman it is
still persistant, in a lesser degree, over a prolonged
pericd of time,

By the demonstration nf an unexpected amount of pus




and coliform organisms in the bladder and kidney of these
supposecly healthy pregnant and postpartum women, we
believe there is some justitication for the use of the
term™ a hidden infection®.

Every pregnant women has obstruction of éome degree
a definite dilatation of the ureters and renal pelvis,
with a well defined stasis. This continues over a long
period of time. We have demonstrated in the apparently
healthy pregnant and puerperal patient a probable renal
complication, the presence of pus and coliform organisms.
The line of demarcation between the phyegiclogic and the
pathologic in these cases ie a very fine one. Traums
and s lowered immunity or resistance are the remaining
factors.

Sietz' conception is that the bladder and ureters
are involved in the reaction which a fertilized ovum
produces in the body. This produces a change in the
nutrition of the urinary apparatus. A severe hyperemia
of the mucous membrane develops, a certain hypertrophy of
the parietal elementsi also an growth and extension.

The change in the bbe;d supply may be recognized during
cystoscopic examination on the uniform velvet red color
and the "extension® by increased capacity. The result

of thie, even in normal conditions is a slightly tor-
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tuous course of the ureters besides g dilatation.

He also believes that the innervation and eqguipoise
between sympathetic and parasympathetic excitation is
also changed in pregnancy. There usually being a shift
in the sense of an atony, This decreased innervation of
the ureters and of part of the bladder, coupled with
mechanical factors impairs the regular outflow of urine
favors stasis, and thus decomposition of the renal ex-
cretion within the body.

S8imple pyelitis is almost universally recognized
a8 being a secondary infection. In most cases it has
its origin in & focl of infection in the upper respir-
atory tract and ite accessory sinuses, in infected teeth
or in the gastrointestinal fract.

Of itse prédispoSing factors in the gasiro intestinal
tract constipation undoubtedly playe an important part
Some authors have stated that as a result of intestinal
stasis, there is an increased production of colon bacilli
which eventually reach the kidney. Bacillus coli com~
munis I8 the infecting agent in aer 90% of the cases.
Occassionally sitrepticoccus or staphlococcus are as—
sociated with the colon bacillus and very infrequently
the gonococcus, pheumococcus or bacillus typhosus and
rarely the tubercle becillue.

Clincal evidence points to the probabilitydf the




infection reaching the kidney by way of the blood stiream.
Howsver, it is a well estabiished fact that it ie almost
impossible %o produce an infection in the urinary tract
without some sort of obstruction & the healthy resistance
d the renal tissue I8 impaired by the drain ing back of
urine from pressure on the ureter then conditions are
favorable to the onset of inflammation in the area of
lowered resistance., Ifs severity will depend on the
virulence of the organisms and the completeness of the
obstruction,

That htere is an obstructicn in the urinary tract
which precedes the actual symptoms of pyelitis during pre8~
nancy is an asccepted fact How this obstruction occurs
is still a much disputed question.

From the foregoing materizl one is readily able
to ascertain that the conditions necessary before pyelitis
will develop are stasis, the presence of infection, to-
gether with a lowered resitance or amn extremely virulent
organism. The obstruction which produces the stasis is
without a doubt the point about which the greatest con-
troversy is created.

From the opinions mentioned above it would seem that
a. great many factors influence this obstruction. Among

these are- Diatation, which follows obstructi on,produc—




éng a greater amount of stasis.
In some cases stricture, either congenital or acquired
(Funner) ie thought to be an influencing factor.

Edema, kinking, redunduncy,and pressure on the ureters
by the pregnant uterus are said by others to be the prinary
cause of this obstruction which reults in stasis, lower-
ed resistance which together with infection finally results
in pyelitis

From the investigations of the above writer it seems
very probable in my mind, that not one of these factors is
alone responsible for this obstruction but at least two
and more often a treater nuuber E these factors figure
together in producing the obstuction, dilatation etc.
which finally result in the appeérance of the dlsease,

This opinion is strengthened by the fact that normal
pregnant women who ha¥e carried their child to full term
and who have had an uneventful puerperium, have had urine in-
fected with Bacillus colli and other organisms and yet
have not developed pyelitis even though it has been shown
that all pregnant women exibit some degres of obstruction,
dilatation etc., conditions which are predisposing to the
disease.

It ie my opinion that lowered resistance of the in-
dividual to infection plays a very important part in the

production of the disease




Pyelitis is spoken of as being an ascending infection
(urogenous) or descending infection which implies that it
is either hematogenous or lymphogenous.

The hematogenous theory as set forthe by F. E. Shields
is that the colon bacilli are gransplanted by the blood
stream and &kthough inacompa:tively few cases hasit been
possible to isolate the bacilli from the blood stream.

In support of the lymphogenous route of infection
Francke, who made an exhaustive study of the lymphatics
of the large baowel and the lvmphatic route of infection
has recieved a good deal of consideration.

He was able, by injecting the lymphatics of the lrge
bowel, to prove that the lymphatics on the right side
pass over the capsule of the kidney. According o Stahr
the lympnatics of the kidney capsule communicate with
the deep lymphatics of the kidney. Francke believes,
therefore, that there exists on the right side and prob-
ably on the left a communication between the large bowe.l

and the kidneys by way of the lymphatics.

In support of the urogenous route it was proved mapp
years ago by Goldschmidt and Lewis, Markus and others that
under certain condltions antiperstaltic movement may take

place in the ureter: causing the contents of the bladder
to be propelled in to the kidney to oblitera e the cliosure
of the ureteral orfice, the result being that each vari-

ation in the intravesical pressure is transmitted to the




renal pelvis. ‘

By means of a serles of cystograms made in normal
persons by filling the bladder with various solutione
opague to toentgen rays Kretchmer was able to demonstrate
regurtation in bothe nermal and pathologic blédders.

The mode of intrance of the infecting organism into
the renal pelvie have been discussed . 'fhe problem of
general or local decrease of resistance and accompanying
infection constitute the main considerations.

We have before stated that the merer coincidence of
ureteral dilation and presence of bacteries although
essential to the development d?byelitis, are not sufficient
to set up infection! as another determining factor the
disturbance of the ;quilibfium due to lowering of the nor¢
mal impunity, has equally to be cmsidered in the etiology
of the disease., Credit for advance in knowledge of this
subject is largely due to the clinical studies of Frank Kidd
which is now recognized by Schlayer, éreminghaus, v. Rehmer
H. Simon and others. In experiments done by Dr. fmgard Dresel
of Johns Hopkine at the request of Hofbauer it was dete;—
mined htat in 6 & 5% pregnant women, é marked decrease
in immune reaction of the serum could be noted, as evie
denced by a sharpe fall in the opsonic index(determined
by counting the pblymorphonuclear leﬁkocytes which
contained bacteris and those which had no bacteria).

In four out of seven, the very low index obtains thru-




out the whole course of testing, while in the &l ter two
the low opsonic index dtained im only two of the columns.

These observations indicate that, in about one women
out of every nine, conditions are present which would
markedly facilitate the occurreave of infection. With
regard to these statements i1t would be interesting to
learn that Pugh found renal infectio in nearly 10% of
all pregnant women exémined.

It hae been previously shown by other men that the
pregnant organism has a lowered resistance to the tubercle
bacillus, (Kaessler and Newman of Viennsz), pneumonia,
influenza, measles( Dr. Bur). Sano hes publighed results
from a large number of experiments which show clearly a
marked lowering of resistance on the part of the orgsnism
againet infection.

It has been shown as regards local resistance that
the "Protective Mechanism®" ( an aggregation of both
lymphcytes and mononuclear cells of the machrophage
type with the submucous layer and sometimes within the
deeper zones o T connective tissue) is present in the
petiis and ureters.

For clinical purposes it must be kept in mind that,
despite the presence of bacteria in the stagnating urine,
the gacterial balance within the tissues of the renal
pelvis is well provided by the natural forces or by the
vital activity of the phagocytic tissue is in operation.

In arder toset up inflammation the invading bvacteria




must either by of a virulent type or they must have secur-
ed a foothold'in the underlying tissues thruough a breech
in the defending barrier: such a breech may be an over

disetention of the renal pélvis.

The changes exhibited by the pelvis of the kidney,
the seat of infection, may be designated as catarrhal,
suppurative, hemorrhagic, membranous, and gangrenous.

In the catarrhal variety, the mucous membrand becomes
congested and is covered with & thin layer of pus or m
mucous. Ifi the inflammation becomes more ixtensive and
ecchymotic areas develop, the term hemorrhagic is ap-
plicable. In the suppurative variety, the pekvis contains
free pus, there is an imflammatory thickening of the pelvic
walls, the pelvis becomes distorted, and ulceration
occurs on its surface. Some pouching of the pelvis
may occur sufficient ot allow and accumulation of pus
like the"Bas Fond" o the bladder seen in prostatic ’
hypertrophy. This pus sccumulation plus the swelling of
the mucous membrane, may cause sufficient inroachment
upon the caliber of the uretero? pelvic juncture to close
it.

The membranous type is that form of.pyelitis in
which the pelvis is covered by a membrane made up of

shreds of fibrin and Dbacteria giving the surface the




appearance o a diphtheritic membrane; Areas of ulcératiOz
of gangrene may be nofed, either localized or general.
There is also some chnge to be noted in the ureter as a
rule, although in some cases it may show no changes
whatever, The ureter change may vary in its degree of
involvement. It may be diiated or hypertrophied. In-
deed, all the changes described as occuring in the
renallpelvis may be noted in the ureter. The practical
significance of this is that in treating pyelitis by pel-
vic lavage, the catheter should not’by introduced too
far up into the ureter byfore making injection in order
to secure medication of the ureter itself. In cases
wherer the condition is more of a pyelonephritis that a
pyelitis, in addition to changes noted in the pelvis,
there are chnges to be noted in the kidney. The kidney
becomes small and dense, and showe a lobulated surface
with an adherent capsule, and perhaps a small number of
cysts containing serum or seropurulent substance.

The chief changes are noted in the cortex. The latter
may show fibrous tissue degeneration, containing lobules
of fat. There may be nothing abnorﬁal in the pyramids.
Histological section reveals an infiltration of the stroma,
with fibrous and fatty tissue which by their contraction
cause obliteration of both tubules and glomeruli. This

interstitial fibrqsis'ia irregularly distributed, and where
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Sclerosis is not present, the secretory epithelium tends o
undergo compensatory hypertrophy. It may be wall to meate at
this point that many authors are of the opinioﬁ that a pyelitis
never bdcowrs ihx whihchk there is not some involvement

;f the kidney. This assertion is difficult ot check as a
kidney may be damagéd even in an acute nephritis and yet

recover even a8 it must in pyelitis




SYMPTOMS

The symptoms of pyelitis in pregnancy are ffequently
so mild that the detection of the disease is made dif-
ficult on the cﬁher hand, cases of the disease may come
on so suddenly and with such acuteness aé to simulate to
& certain extent diseases such as acute appendicitis, the
more acute perlvic infedtions, gall-bladder disease etc.

It has been found that the disease is often present
before any subjedtive symptoms are observed. Butler has
s8ald that there dten may be no symétoms preéent when the
ureters are hot blocked by pus, mucous, fetal pressure or
edema in the ureter. Plugging of the ureter may on the
other han, followed by absofption of toxins, give rise
to the typical symptoms of severe sepsis. Pain may be
entirely absent especially if there is no obstruction
¢ the ureter.

The symptoms mild or severe may appear early'or late
in pregnancy. However it has been found that in the g
greater number of cases the usual onset of suhjeqtive
symptoms is found at or near the middlé of pregnancy.

Eisendrath say8 that the difference in the severity
of the infection or more particularly‘the clinical pic-
ture is almost always due to the virulence of the causa~
tive organism.

‘ He has classified his cases clinically as (1) mild,
(2) moderately severe, and (3) very severe.between

which there is no definite line of demarcation.




In the mild cases there may be absolutely no symptom 8
Attention only being directed to the kidney inféction
by the persistant pyuria or bacteriuria. ﬂThis mild
time may go to the mildly severe and then to the very
severer or make a more radical change to the very severe
type. |

He further states that there are two findings which
vary greatly in individual cases, These are symptoms
referring to the bladder and the degree of evidence of
infection as found in examination of the urine.

Careful examination is 6ften necessary to discover
'the milder types because in many cages of renal infectio m
such symptoms as freguency , painful urination are bup
little complained of aﬁd even experienced clinicians
.may be led astray and demand more evidence in the formiof
bladder symptbms before they are willing to even consider
the urinary tract as the source of the symptoms.

In the milder forms of pyelitis there may be a moéf
erate rise in temperature and pulse rate, or these may be
normal. Backache: or more localized tenderness over a
single kidney or referred to the lower abdomen may be
the only symptome., The urine may be of such a nature
that it may not enable one +t0 confirm his diagnosis,

In the moderately severe picture the pain and tend-

erness over one or bothekidneys and the lower abdomen,
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especially over Mc Burney's point on the right side, are
as a rule, more marked. In pregnancy then we must con—
sider salpingitis, appendicitis, twiéting of the ped-
icle of an ovarian cyst or dermoid , or even an acute
colelecystitis in thé differential diagnosis.bContinu-
ous recurrence of high temperature Qay or may not be
preceeded by a chill. One is apt to be led astray in some
patients nowever in bimanuel examination by the presence
of localized areas of tenderness in the broad ligament
because such an increased sensitiveness may be due to
an enlarged and inflamed ureter, which is often to be
felt as a tender cord. Colics and profuse hematuria are
not frecuently seen but the possibility of their occurr—
ence should not be forgotten.

In the bery severe form of pyelitis the symptoms
whioch direct our attention to the kidney retire more
and more into the gackground, The clinical picture
becomes more that of a sever bacteriemia without local-
izing symptoms.

The more important symptoms in a case of pyelitis
are then, pain in the back or over the lower abdomen, rad
iating down one or4ﬁoth ureters(most generally unilaterall:
frequency of urination , burning on urination, together ’
with general malaise and weakness, headache, nausea, vomit~

ing, rise in temperature and pulee, This symptoms to-
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gether withphysical findings and laboratory finding =
should enable one fo make a correct diagnosis. The re-
markable thing about the symptomotologh of pyelitis is,
Ivbelieve its variability in different individuals who |
have the disease. Also to be remembered is the fact that
the height of the temperature does not depend upon the
severity of the infection and bears no special relation
to the amount of pyuria or bacilluria.

The physical examination may also vary with diff-

- erent individuals. The head neck aﬁd chest are essent-

ially negative in so far as we are concerned with phys—
ical findings in pyelitis but it is not unusual

%o determine from the history that therpatient has just
recovered from a head cold or have one at the time of the
pyelitis.

The face may be flushed due to temﬁerature, the tongue
is dry and respiration rapid. In other words those
symptomé attendant with any febrile reaction are present.

Palpation over the abdomen may elicit tenderness on
the affected side. There may be increased tenderness over
Mc Burney's point. There may also be a slight rigidity
over the affected kidney or in some cases where both
kidneys are affected the entire abdomen may exibit
a slight rigidity.

Pain can be illicited usually in the lower back ares




corresponding to the area over the kidneys. The kidneys
may at times be palpated. |
Pain at times may be illicited'over the bladder.
From a series of six cases presented by M. J. Groat
The followin laboratory findings are presented:
| Leukocytosis is nearly always present and is usually
low, rarely exceeding 15,000 except in severe cases. Fall,
in a series of 19 cases determined an average of 9,000,
Haemaglobin exibits a rather marked secondary anemia.
An averaged low being 63%. It was determined that there
was a moreé marked lowering of the hemoglobin in the more
acute cases as would be expected.
The red cell count averaged %,300,000.
Hemoglobin Average: 70% High: 85% Low- 60%
Red blood cells. A;erage: 3,006;000 High: 4,500,000
Low: 2,900,000 1In every ca;e poikilocytosis and aniso-
cytésis was present,
| Leukocyts Average 14,200 Eith one severe case with
a count of 26,000, Polymorphnuclear laukocytes predomfn~
ated Average 85% High 90% LOw 69% |
Resistance, as in any infection was directly pro—-
portional to the height of the poly count.

URINE
Urine is almost always acid praor to medication.

Color is usually darker thaen normal. It is cloudy in
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| appearance in the event of an actively purulent infection

However clesrness of the urine does not mule out the
presence of bacteria.

Albumen is present in a varying degree, ranging from
a trace to 3 plus.

I am of the opinion that in cases with a more mark-
ed albuminuria one is likely to find the disease has
involved the kidney itself to a greater ar less degree.
The prognosis of the disease is probably also some what
affected by thiks findimg.

The microscopikc examination of the urine is probably
the most important. Pus cells will be exibited in all
but the mildest of cases. Red blood cells will be seen
but are as a rule not numerous uniess there is extensive
damage to the kidney itself.

Bacteria will also be present in varying numbers
and types. OCultures of these organisms have shown that
90% will prove to be colon bacilli, |

‘Kidney epithelium and casts will be observed more
particularly in those cases which would Better be termed
pyelo~nephritis. Crystals debris etc, will be noted,

but are of no diagnostic value.
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DIAGNOSIS

Diagnésis is made from the above findings as des-
cribed but this in iteelf is not sufficient té clinch a
diagnosis of pyelitis in a great many instances.

Urine analysis for determining the presence of diéease in
the urinary tract is adﬁittedly subject to wide variation
of error and is not dependable in many cases. One kidney
may have complete loss of function while the other is se-
creting normally, or there may be various anomalies of

the kidneys and ureters which cause subjective symptoms,
Many times one speciman will be normal whilé‘a later

one wili‘show definite evidence of disease.

' Thus we see the value of the cystoscope in making an
accirate diagnosis of pyelitis together with the uereteral
catheterization, bougie, wax-tipped catheter, pyelogram
and x~-ray in order not only to determine the patholoeog ¥
and the extent of pathologh but also to rule out
possibility of some organic lesion of the urinary tract
which may be respoﬁsible for the pyelitis.

Cystoscopic examination will reveal any inflamed
areas of bladder mucosa which although not always present,
some times aide in diagnbsis. The trigone will
have dropped away according to Buncan and the capacity of
the bladder may seem to be lessened. With the cystoscope

properly placed catheters may be inserted usually slight 4
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difficulty will be encountered by the operator as the tip
of the catheter enters the ureteral orfice but after this
difficulty is overcome the remainder of the catheter
enters easily.
Then examination of the urine from each individual kidney
may be instituted. The side involved frequently is revéalr~
ed by inflammation about the orfice of the ureter on
cystoscopic exam but if it does not urine collected from
each o the catheters is located. It is well to run a
functional test at this time by the use of phenosulphon-
phthalein which will aide somewhat in the determination
of damage to the kidney. There is always a definite de-
crease on the sidé affected. If bvoth kidﬁeys are affect-
ed there will bve variance of the smount of PSP excreted
according %o the amount of ﬁathology. The use of the
wax—tipped catheter will serve to illiminate the possi-
bility of ureteral stone . It should be remembered ,
however, that in order to get the best results and to
insure the least damage from trauma the cystoscope
should be in the hands of an experienced urologist.
Diagnosis is further facilitated by the uée of the
injection method, for it not only demonstratess the
presence of pathologhk but often show the anatomical

extent o the lesion. It ies especially adaptable to cases




of pyélitis in pregnancy beczuse in these cases the treat
ment should consist of drainage and lavage.

" Injection of the urinary tract in pregnant women
may at times present s difficulty in locating the
uretheral orfices or as a result of uterine pressure
Eut generally the solution can be forced beyoﬁd the
pressure point. |

Ureteral kinks will usually aliow the passage of
the solution. With the use of sodium iodide there is
no danger in injecting both sides at the same time, a.
procedure which at one time was théught to be dangerous.
Routinely four large films are taken, one after the
first kidney is injected, the second when the cagtheter
has been with drawn to the level of the mid-sacrum ,
the third after the second kidney is filled and the f
fourth when the second cayvheter has been withdrawn to the
same level. The ureter nmust be injected as the catheter
is being withdrawn. |

Thig method is praised by Lr. J. T. Williams of

Boston when he says,"No other single disgnostic means
gives us the same aécurate picture of the pathology
present as does the pyelogram®, He farther states %
that not a single case showed an unfavorable reszction
in a group examined. The pain was transient and dis;

appeared quickly & ter completdon of the examination
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even when the ecamination was made during the acute stage s.
, With thise procédﬁre dilatation, kinks hydro-nephrosis

and the condition of the calyces may be noted. Presence
of renal calculi mgy also be noted. Stricture of the
ureter, renal tumore etc may be picked upin thig exXam-
ination. The wvalue of catheteriaation, cystoscopy
and x~-rTay canbe seen to be of inestieble value as aldes
in making a definite diagnosis of pyeliftis. This two
aides together with history, urinary findings and symp-
tomg should enzgble one to make an unquestionable
diagnosis.

Kmong the more important diseases to be differen—
tiated are pelvic infections, cyetitis appendicitis(
of ten extremely difficult), gall-bladder disease.
Every case should be considered potentially one of renal
tuberculosis. This condition can be differentiated
not only by careful microscoplc and bacteriologic ex-
amingtion of urine but also by repeated guinea pig in-
noculation.

Ga11¥b1adder disease is defferentiated by a hie-
tory of indigestion, careful urinary examination, and
a Grahm—-Cole test. Presence of jaundice may also help
to differentiate the condition. ; |

Cystitis may only be ruled out by ureteral cathe~

terization. The patient will give a history pointing




to bladder pain. I would consider a cystitis a symp—
tom rather than a disease entity itself.

Pelvic infection on the other hand may be differ-
qentiated by careful history, character of pain, urinary
findings, bimanuel examination and cystoscopy.

Apvpendicitis probably offers one of the most dif-
ficult diseases to differentiate. The two may go hand
in hand which makes the diagnosis doubly difficult.

The subjective complaints, history of indigestion,:care-
ful urinary examination, and study of the course of the
disease should serve to differentiate this disesase.

Such lesions as ureteral stricture, ureteral cal-
culus, renal calculus, tumor, and hydro-nephroses may

be differentiated withe use of x-ray.
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PROGNOSIS

In literature read the writer found mention of

'only two cases of pyelitis in pregnancy which proved

fatal. It used to be that abortion was rather frequent
with pyelitis during pregnancy but with the more modern
ahd more effective mthode of treatment it has been faind
that even abortion has grown less frequent.

As to the return of the disease in future pregnanciee
there has been a great deal written on both sides, some
authors believing that one attack makes the miient sub-
ject to an attack more easily during the succeeding preg—
nancies. Other authors are of the opinion that the pat-
ient who has had pyelitis has an increased local and
general resistance which will enable her to more easily
resist succeding infection.

The argumegts for immunity would seem to be sup-
ported by the fact that the disease or at least the symp-
toms of the disease are almost at once alleviated fol~-
lowing the emptying of the uterus. However 1% has been
shown by Duncan and Baughman that the dilatation and
bacteriuria may persist for as long as 9 years. Some
authors are inclined to believe‘the greater percentage
o cases pyelitis iin the multipara is the result of the
dilatation of the ureters and the kidney pelvis.

Hofbauer , on the other haud, is of the opinicn

that the patient is predisposed to pyelitis in follow-
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ing pregnancies because of an incomplete involution
process in the ureteral wall during the first infection,

| DeBeaufond is of the impression that pyelitis be-
comes completely and spontaneously cured following del-
everj. Falls does noé believe the patdent necessarily
has a return of symptoms in the succeeding pregnancy bub
should this be true he ie of the opinion( as other authors)
the progress is better due tc increased local as well as
general resistence to the infection.

In only a very few cases has the prognosis for the
mother been bad more particularly in recent years be-
cause with the modern improved methods of treatment and
diagnosis fhp disease can usely be readily checked early
in its course. The prdgnosis may be unfavorable for the
mother if some other process intereferes with thé carrying
of the child to full term.

| As to the prognosis for the child. Mayer and Chauf-
fard have said that one third of all cases are premature.
Leavett says that 40% of all casse of pyelitis result in
miscarriage. Falls noted a fetal mortality of 28% due
either to spontaneous abortion in the earlier months or
death following premature delivery. In addition 17%

of the patients who came to the hospital with a diagnosis

of pyelitis and threatened abortion. Their symptoms were
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followed to delivery. Some of these patients he believes
did not go to term and of the bables born at or near term
at least a few did not survive the first year.

I believe firom opinions given by various authors
the prognosis should be guided at least somewhat by the
virulence of the organism together with the resistence of

the patient when the in fection begins.
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TREATMENT

PYelitis of pregnancy is serious because of the im~
mediate disability produced in the mother: because of the
frequent deleterious effect on the fetus,xand because of
the manifold possibilities for permanent renal damage.

It was formerly believed that pyelitis in pregnancy
was more or léss'a self-limited disease and thet it dis-
appeared in the puerperium. An increased experience
with this disease in pregnancy has led us to the positive
conclusion that such a belief is erroneous and dangerous.
While it is undoubtedly true that the clinical history and
laboratory evidence of pyelitis aftem diappears after
delivery, the fact remains that numerous patients with
this disease will present definite evidence of renal in-
fection long after the puerperium, if adequate treatment
has not been given during pregnancy. 3o thoroughly has
this been impressed upon us that we now regard»a patient
suffering with pyelitis in pregnancy as a patient who
should have the attenticon of the urologist as well as the
obstetrician. 1In fact, successful treatment is largely a
urologic problem.

The prophylaxis of pyelitis in pregnancy is the pro-
phylaxis afforded by careful prenatal care with special
emphasis laid upon the eradication of oral sepsis, foci

of imfection in tonsils, accessory sinuses and consti-




pation. Abscessed teeth and infected teeth are of greater
eticlogic significance in this regard than is commonly rec -
ognizad; both because of their direct focal danger and
because o the intestinal stasis which they may indirect-

ly engender., Constipation is best treated by a diet
congisting chiefly of vegetables and frult, and by

drinking at least eight glasses of water daily, and by

the occassional use of a vegetable or saline laxative.

One should not be deterred from gttempting the re-
moval o foci of infection at the time of the appearance
of the pyelitis, if they have not been removed earlier,
just because of a slighﬁ increased riek of causing
abortion. The far less risk than the risk of letting
such foci remain to destroy the effectiveness of active
treatment of the pyelitis,,

In discuesging the treatment of pyelitis, the sub-
ject divides itself into two phases, once the diagnosis
has been derived: (1) medical management and(?) urologic
treatment. The %endeney has been too much toward the
former to the neglect of the latter.

In cases of acute colon bacillus pyelitis, instru-
mentgl or locel treetment ordinairely is contra- in-
dieateé. Although J. T. Williams of Boston has said
that the procedure is harmless, However it ig almost
universally conceded that with pyelitis complicating

pregnancy instrumental treatment is of the greatest value.




I will attempt to give the medical treatment usually
resorted to as a first measufe as is given by a number
of authors.

From Tice: Various drugé have been recommended
such as the adﬁinistrétion of bicarbonate of soda,

1-2 to 1'teaépoon full, well diluted, three times daily.
8alol has been highly recomended by some, but it has
very little practical value. The only drug which is
used by practically everyone is hexamethylenamine 7.5

to 10 graine, well diluted in water every U4 hours. Its
value is doubtful, as Hinman has shown that urotropin
has little value at the level of the kidney pelvis. The
acidity of the urine should be tested by examination’
with litmus paper, and &f there is definite alkalinity,
about 10 grains of sodium phosphate should be given
every 4 hours until the urine becomes acid, for the

well known reason that hexamethylenamine has no sure
therapeutic value unless it acts in an acid medium.

If for example, in some cases, urotropin causes external
irritation or the production of hematuria and is contra-
indicated, benzoic acid should be substituted. Froma
medical or internal standpoint, however, more important
than the drug administrated is the drinking of 1 rge
gquanities of water. Lithilated spring water or other

propketary waters have no greater value than ordinary

\




drinking water, unléss it be given for its psychological
effect.

J; H. Moore and H. G. Woutat: MNedical treatment
should consist of the following (1) Identification of
the infecting organism by urine culture and a daily
examination of the urine for control of treatment:(2)
Regulation of the diet and the ingestion of adequéte
amounts of water daily (alkiiinized a plain): (3) Free
but gentle catharsis: (4) A definite plan of alkaliniz-
ing the urine: (5) Tie use of sedatives to promote sleep
and %o controi pain. |

Most of the cases of pyelitis in pregnancy will
be found to have an acid urine in which colon bacilli are
grown in almost pure culture. It must be remembered,
however that staphlococci, streptococci and tubercle
bacilli are gound at times and.that the etiologic organ—
ism will influence the type of treatment.

Urinary antiseptics have a place in the treatment
of this condition but not to the exclusion of the older
drug. hexamethylanamine. One advantage that the newer
urinary antiseptice have over the older drug is that
they are effective in alkaline wurine.

If at the end of a weeks treatment with alkalis,
the urine shows a decided improvement , it is soﬁetimes

well to use one of the urinary antiseptics for a few




days and carefully watch the results. However a week or
ten days is adequat? time in which to employ medical
treatment. If the clinical and laborato ry evidence of
improvement is not definite, it is time to gegin the
second phase of treatment, the direct urologic tre;tment.
D. N. Eisendrath: By expectant treatment I mean
rest in bed , drinkiné of large guantities of water,
a bland diet, and the administration of urinary anti-
septics in as large doses as the patient will tolerate.
You may think I am rather radical when the statement is
made that the administration of drugs or special waters
to render the urine either acid or alkaline is not any
more effacacious than the simple dilution of the urine
by drinking watei freely. 1 have s%en equally good results
by this simpler method, and Graff in a recent article on
the entire subject of renal infection has expressed
& similar opinion.

J. Hofbauer in hié article advocates the use of
pituitary extract as a drug of great value in combating
congestion and inhigiting exudation in the ureters, and
at the same time stimulating their action. # Accord-
ing to the experimental work of L. T. Paulsson, the
development of inflammatory processes may be checked
by its administration while its consolidating effect

upon the capillaries is shared only by adrenalin.




(Auer and Metzer, Exner, Tainter and Hanslik)..........
All that I can say is that in a small number of cases
relief of subjective symptoms, as well ae a drop in the
temperature, was distinetly noticeable soon after the
administration of the drug.

Danforth: Many cases will respond sufficiently to
palliative treatment alone. Postural treatment is of
great value.

Pilcher: 1In a given case it is perfectly safe
should the s}mptoms not be too severe, to wait for
eight or ten days without attempting to catheterize the u
ureters: if at that time there be a persistant tempera-
ture wi%h pain and pyaria, a even without pain, i% is
indicated to pass a catheter to the places of the affected
kidney to drain ite............. '

Vaccine therapy has been given a thorough trial in
the treatment of pyélitis, but has given the same futile
results in this disease that it has given in most dis-
eases wherein it has been tried. However, there are
& number of authorities who believe in their efficiency
and highly recommend them.

A certain number cases of pyellitis get well with?
out any treatment whatever and it is quite probable that -
cases of pyelitis which respond to vaccine therapy really

belong to this class.
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The treatment of pyelitis in pregnancy by the
cystocopic method is not materially different from the

treatment of the condition where it does not complicate

. pTregnancy.

Alteration of vladder contour, due to pressure of
the uterus in the latter months of pregnancy frequently
calls for elight changes in technique. Aside from this
the procedure is the same as in routine cystoscopic
examination.

Special care should be'taken to avoid discomfort
to the patient. An hour before treatment a sedative is
administered. After the patient is placed in position,
surface anesthesia is applied to the urethra and the base,
of the bladder inspected for evidence of pathology in
this viscus, Ureteral catheter are passed to the kidney
pelvis and ur%ne collected from each kidney. A& few
drops of urine from each catheter placed on separate
marked slides and immediately examined for pws. This is
found in most cases coming from the right pelvis. Oc-
cassionally the disease is bilateral.

The capacity of the inflamed kidney pelvis is then
determined this is followed by lavage with sterile
water to the capacity of the pelvis. When the water
is drawn of f, 5ce. of 1% solution of silver nitrate is

injected and allowed to drain through the catheter.




‘Large sized catheters are used for this purpose to
facilitate drainage. The catheter is left in the ureter
up to 6 hours but is removed at any time drainage ceases
or if it causes discomfort.

Medical treatment continues as outlined., If the
symptome recur o have not abated the tavage is repeated
in one week.

With this plan of treatment we have found a marked
reductioh in the number of patients upon whom obstetric
interference was neceseary. Nevertheless there will
be an occassional who will not yield fto treatment un-
til the pregnancy is terminated.

filcher says if given a case one should wait for
8 or 10 days without attempting catheterization: if at
the end of this time there is a persistent temp;ratur&
with pain, it is indicated to pass a catheter to the pel-
vis of the infected kldney to drain it thoroughly, and
then to instill one ounce of 25% argyrol solution .

If the same case be examined one week later, the absolute
number of pus cells will be treatly reduced, showing
beyond a question, the effect of the treatment . 1In case
there is a large amount of retention the pelvis of the
kidney, with considerable pus present, it is indicated

to leave the ureteral catheter in place after washing

the pelvis of the kidney, for 4 or 5 hours or even

longer, repeatedly washing the pelvie with some anti~
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septic solution.

. Abortion or premature labor, is seldom necessary in
this class of case, but where there is bilateral invollve-
mentwith persistant pain and pyuria that does not de-
crease and a continuous fever, after trying'perscribed
methods of treatment,.termination of pregnancy in the
interests of the mother is justifiable. This is espec-
ially true of cases of infectuous origin.

Tice says concerning cases of pyelitis during preg-

nancy: Three method s of theatment have been advised
a) Em;tying the uterus : (b) surgical removal of the
Kidney: and (c¢) pelvic iafage. The first two methods
are toa radical and should be rarely if ever considered.
The author has treated a number of cases of pyelitis
of pregnancy in which the patients were highly toxic
and where interferences, such as terminationiof preg-
nancy, or surgical interference upon the kidney, seemed
necessary yéax he succeeded by peliic lavage in not only
permitting pregnancy to extend the normal period, but
also relieved the patients of all symptoms. If con-
scientious and prolonged treatment of the pyeiitis of
pregnancy pelvic lavage and other methods of treatment fail

and the patient is getting progressively worse, then
consideration of the above named surgical interventions
may be in arder..

Sennewald- In most cases of pyelitis the author




uées indifferent solutions tc irrigate the pelvis,

in a few cases he has injected 1% Silver nitrate solution
in each pelvis aféder an irrigation but he is not con-
vinced that such injections are harmless and doubts

they disenfect the kidney as Je will not use them int he
future. But he generally leaves the catheter in for 24
hours af ter the irrigation though it may cause tenesmus
and slight hemorrhage. Some timee considerable amounts:
of pué are discharged after a long interval.

If the catheter becomes occluded of coursé it must
be irrigated. If the secretio stops for some time an
injection of 1-2 cc. glycerin exercises a strong stimuls~
tion.

In severe cases while the catheter was still in the
author has gi#en continuous intravenous drop infusions
of physiological salt solution, 3 or 4 liters in 24

hours and continued them some time after removel of the

_catheter for 5 days. Some times the physiological salt

solution, brought about prompt defervescence in cases
in which chills had continues in spite of catheteriza-
tion and irrigation of the kidney pelvis. It almost
alwaye stopped vomiting too. 1In order to supply nutri-
tion he some times added as much as 300 cc. of 15%
grape sﬁgar solution in 24 houré. He generally gave

5 to 10 cc. eylotropin and 2 cc.euphyllin daily with




infusion and heart tonice if needed. In fatal cases he
had to give it up on account of beginning broncho-
pneumonia. But he recommends it heartily for severe
cases of pyelitis. In milder cases caﬁheterizationk
and irrigation of the kidney pelvis is enough. By these
vmethods interruptien of the pregnancy can be prevented
except in cases complicated by ileus aﬁd colon bacillus
in fection.

J. T. Williams of Boston in discussion of an article
by P. F. Butler says","drainage of the renal pelvis by
the uretheral catheter has made therapeutic abortion unnec-
esséry to relieve preésure of tﬁe ureter. At the Boston
City Hoepital no induction of labor for pyelitis during
pregnancy has been done for many years." He says farther
that ureteral catheterization should never be attempted

after the fetal head has entered the pelvis.

The earlier writers upon the subject have given dif-

ferent opinions agaxozhewamagical the treatment should
be in the more severe cases. The moré modern writers have
found that radical treatment does not have to be resoted
t0 in nearly so many sinstances as it was once necessary
to do.

Danforth has said that * if the infeotion advances
to a degree that the integrity of the‘renal parenchyma

is believed to be in danger, more radical means must bve




considered. The induction of labor must in freguent
cases be resorted to. In the endeavor %o escape this
radiéal operation, a number of authors have tried and
recommend nephrectomy. This has been done during preg-
nancy sucessfully by several writers notable Opitz;
Seguen, Kehrer, Mcﬁon&ld, E. P. Davis, and Corsa.

Davis reporte three such cases. If necessary, a
nephrectomy may be done later, but in several of thesé
cases the renal fistula is sald to have closed aftef
delivery. 1In case of severe infection which the kidney
has undergone irreparable damage, nephrectomy nay bve
carried out during pregnancy. Cora reports 23 cases in
which this operation was done during pregnancy success-
fuliy. In thirteen cases pregnancies subsequently
occurred . It seems8 scarecly possible that such a
procedure should be necessary or justifiable in a case
which had been under competent observation from the start
In cases which are first seen after the development of a
severe pyelonephritis it ie conceivable that nephrectony

might be necessary and justifiable procedure. My own
view is that in cases in which the kidney seems likely
to undergo damage in sufficient degree to render later
nephreciomy necessary would present a reasonable indi-
cation for the induction of labor. One should consider

carefully before allowing the infection to proceed in
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a case which is seen early, to a point at which sacri-
fice of the kidney would be necessary.

Nephrectomy may be much more lightly undertaken
for here the kidunsy 1s preserved with a high degree of
liklihood of it later resuming full functional activity.
Barth believes that nephrﬁtomy is preferable to induction
of labor, and there is at least some justification of
his view. But the extreme view of Stoeckle, that in-
éduction of labor is never necessary, can scarcely be
gsupported, and is not concurred in by the majority of writers

By far the most important thing in the infection

ig the recognition. And this depends upon careful

observatign and urine analysis on the partof the
physcian. If pyelitis be early recognized and the
treatment be instuted immediately, a great majority

of cases may sucéessfully be carried through.




CASE REFPORTS.

Cese one. Mrs. Felsen, aged 28.

Two-para; last period three months ago; some leucorrhoéa
for past five months; hed one child three years ago, E b-
or normel; no miscarriages; general health good. Patient
.has had considerable nausea and vomiting for the past three
months; two weeks ago begun to have a slight blcocody wvaginal
discharge; four days ago was seized with ssvere cramp-

like peins in the lower part of the abdomen; had numerous
slight chills; two days sgo hed a sudden sharp pain in the
abdomen, and fainted; has had great difficulty in urina-
tion sccompanied by pain end buring; October 9, weas admitted
to the hospital; temperature 99.4 and pulse 100; desired
to pess urine every five minutes; urine ecloudy and foul;
reaction acid; specific gravity 1.030; large quanitity of
pus present; leucoeytes 11,000; polymorphonuclears 86 per
cent. MNedicel treatment was instituted with elevation of
the head of the bed but no improvement was noted dvring

the next three days; temperature reached as highk &s 103.6
persistant vomiting; pain was referred $o the regibn af
both kidneys.

Octower 12, 1908, cystocopic examination showed mark-
ed general cystitis present; ureters catheterized showed
‘urine containing & large number of pus cells coming from
both kidneys.

Baecterial examination showed in each case & bacillus

with 811 the eultural charecteristies of & colon bacillus.




Pelvis of each kidney irrigated with 25 per cent solution
of argyrcl, and one dram left in the pelvis. Daily bladder
irrigations and silver nitrate installations in the blad-
der were given, as well as a continuous Murphy proctoclysis.
Urotropin administered in 15 frain doses, t.i.d. For a

few days temperature ranged lower, but patient's general
condition was decidedly worse and vomiting was occurring

et intervels during the day.

Qedober 19, 1908, patients condition became so serious

that it was decided to empty the uterus.

Cctober 22, 1908, after the introduction of bougies, which
were in place for two days, the temperaturesreached 105,
and shortly thereafter the foetus was eXpelled. Following'
this the petient made an uninterrupted recovery, and was
discharged from the hospitael November 4, 1908, with no sym-

ptoms of infedtion referesble to the kidney.




Case two. Mrs. Urdang, aged 26.
Primipara; last period six-snd-a-helf months ago. Twelve
days ago patient was awaskened in the morning with & sharpe
stabbing pain in thé left lumbar region, bowels constipat-
ed; involuntary urination; urine loaded with pus; no casts.
Tempersture from 100.6 to 96.6; fteucoecytes 10,000; poly-
morphonuecleers 70 percent; pain in the left lumbar region
continued and she was admitted to the hospital.
October 20, 1908, cystoscopiec examinastion; moderated de-
gree of cystitis; left ureter opening slightly in flemed;
urine collected from left kidney showed a few hualine ecasts,
epithelium from the pelvis of the kidney, many pus cells
and polymorphonuclear leucocytes. In & single field, under
the microscope, using 7-A objective and & No. 2 eye-piece,
there were sizty pus cells in the field. Urine from wight =i
kidney showed a few leucocytes, and a number of red‘bbood
cells probably of traumatic origin, also a few hyaline casts;
the pelvis of each kidney was washed with & 25 per cent
solution of argyrol.

Becteriological examination: Urine from both kidneys
sterile

Patient was put in the elevated head and trunk posi-
tion, urotropin was given and the bladder was irrigated
with 25 percent solution of argyrol twice a week. Temp-
erature remeined practieally normal.

October, 27, 1908, a second examination was msde and

the $elvis of the left kidney ageain irrigated with argyrol




Urine from this kidney at second examination showed very
fewpus cells present, end all the signs of inflemmation had
subsided; next day patient wes allowed out of bed.

November 4, 1908, patient was discherged from the

hospital entirely cured.

Remerks. This case presents the typical picture of an acute
catarrahal pyelitis of pregnancy, probably due to pressure
of the enlargeing uterus; no infecting beacilli were found,
but they were probebly present. As in the first acse, an
examination of the urine after & week, teken from the dis-~
eased kidney, showed a very rarked dminution in the abso-

lute number of pus cells present.
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Cese three., Mrs. Dismond, aged 19. Fatient &t full term.
November 30, 1908, patient had & sudden, sharp pain in the

right lumbar region, which did not radiate in any direction;

high fever but no vomiting; bowels had been regular; no

examination of the urine was made

December 4, 1908, patient had a normsl delivery.

December 6, 1908, had a chill, and later & high fever with

great prostration and pain referred to the left lumbar

region; no urinary symptoms; she was markedly prostrated

and suffered considerably.

December 7, 1908, temperature 104, pulse 120, respirations

40; urine was acid; specific gravity 1.020; contained pus

casts and many pus cells, granuler casts, and renal epi-

thelium.
Blood examination: 32,000 leucocytes; 84 percent

polymorphnuelears. Temperature was septic in type.

December 9, 1908, cystopic examination revealed g general cys

titis of the bladder; urine from left kidney sho%ed pus
cells and floceculi; 1right ureter not catheterized; pelvis
of the kidney irrigated with argyrol. Patient placed in

eleveted haed and trunk position; urctropin administered;

blaedder irrigated; for next three days temperature was slight

ly irregular, but on the fourth day it became normal; on
the sixth day patient wes allowed out of bed and| made an
uneventful recovery

December 16, 1908, patient was discharged.




Remarks The case just detailed is an example of an acute
pyelitis Occﬁrring at term; it is an example of & condition
which mey cesuse & severe septic state a few days after
delivery, and in all cases of septic conditions following
delivery & thorough examinetion of the urine may help to

clear up the diagnosis




Case four. Mrs. Silbert, aged 231
Primipara in the sixth month of her pregansncy. Patient's
condition was normel until five days ago when she was seized
with a severe, sharp, stabbing pain over the right lower
guadrant of the abdomen; this condition was inereased at
the bveginning, during, and after urination, and the patient
noticed that her urine was cloudy and high-colored; pain
and rigidity over the‘right renal region; had frequent desire
to urinete but it caused greet pein; slight edema of the feet
hed severe chills in the morning end evening foll@wed by
fever and headache; now complains elso of pain in the left
lower gquadrant of the abdomen; vomiting of stomach.contents.
Patient wes put to bed in the elevated head and trunk
position; fluid diet; large amount of water. Blladder was
irrigated twice during the day and argyrol injected. Cath-
eterized urine from the bledder was alkaline; there was
considerable albumin; loaded with pus; the day following
admission to hospitalrtermpefature fell to normal, and pusle
to 90. The urine was loaded with pus. Improvement was lamost
immedia te, and at no time was the temperature again high;
amount of pus in urine gradually decreesed, and in thirteen
days renal cells began to appear in the urine, but not in
sufficient number %o in dicate any degeneration; the tend-
erness and rigidity in the renal regions gradually diminish-
ed and the patient was discharged at the end of three weeks

entirely relieved. The bladder irrigstions were given
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twice daily, using argyrol and silver nitrate, to clear up

cystitis

Remarks. In this case it was not deemed necessary to
catheterize the ureters, inasmuch as the signs and symp-
toms were quite positive as to the origin of the pus,
and the marked improvement in the patient's condition did

not demand irrigation of the pelvis.

the




Case 1Tive,

Mrs. Yeinverg, sged A0.

Multipaera. Patient in ninth month of her pregnancy;
previcus preguancies normal.

December 21, 1908, patient was seized with a sudden

sharpe chill and pain in the right side; had repeated
chilly sensetions followed by high fever; m rked fre-
guency of urination and pain upon urinafionl

Blood examination; Leucocytes , 20,500; polygyorphonuclears
80 per cent; urine acid; specifiec gravity 1.018; moderate
amount of albumin; no sugar; loaded with pus cells and

pus casts; few renal cells; no other evidences of nephritis.
Tempefature renged from 99 to 102 every day; pulse from 125
to 90.

Januery &, 1909, cystoscopic examination; bladder showed &
moderate cystitis; ureter catherized; right kidney pelvis
contained four and one-half ounces of residual urrine

end pus; ﬁhe first test-tube contained only & small amount
of pus, the second a little more, the third still more,

and the fourth contained urine loaded with pus; urine from
the left kidney was normal in every way. On account of the
large amount of residual urine in the pelvis of the right
kidney, the catheter was l=ft in plece after the injection
of the pelvis with 25 per cent solution of asrgyrol; the
catheter remained in the ureter for five hours; and at the

end of that time the pelvis of the kidney was again irri-




gated with_zﬁ percent argyrol solution. Patient was turned
on the left side, was postured with head and trunk raised,
pelvis lowered, urotropin given and daily irrigations of the
bledder introduced. The following day the temperature be-
came normal and remained so.

Bacteriael exemination revealed a grampositive and
gram negative bacillu end diplocoeccus, varying in size,
spore bearing and fermenting sugar. Patient mede an un-
eventful recovery and left the hospital before the birth
of her child.

Remerks. The patient wes treated expectantly for two weeks
with the hope thet she would not need to have her kidney
irrigated; her eourse was rapid toward improvement zfter
renal levege. It is the first case in which the author
found such & large amount of residual urine in the pelvis
of the kidney; it is also the first cese in which. so far
as he knowes, & psrmanent catheter hes been left for so
long & time; when removed, the catheter, whieh had become
molded to correspond to the éufves of the ureter, showed
the direction of the ureter to have been changed so that it
was pushed over further to the right, the extra curve

being midway between the pelvie brim and the kidney.




Case six. Mrs. Herman, aged 20.
November 3, 1908, patient was sdmitted to the hospital;
temperature 102.6, pulse 125; & history of sudden, sharp
pein in the right and left inguinal region acecompanied by
chills and fever; peainful urinetion; she had suffered

from slight attacks of = in in this region for the last
five. years; at present she is in the seventh month of preg-
nancy; gives & history of slight bgeeding from the uterus
two months &ago.

Urine examinetion did not reveal the presence of any
pus cells; leucocytes 20,000; polymorphonuclear leucocytes
84 per cent. An operation wes done by Dr. Duffield and an
acutely congested appendix removed, the seat of an acute
catarrhal inflemmation; during the next five days the patient
had a stormy course, tempereture ranging from 100 to 105,
patient showing marked symptoms of general sepsis; at this
time patient was referred to departiment of cystoscopy.
Blood exasmination showed 15,000 leucocytes with 80 per cent
polymorphonuclear cells.

Urine exemination showed acidé urine ccntaining meny
pus cells, & few pus casts and hyeline casts; on that day
she aborted, being delivered of a seven months' foestus
that died in twelve hours.

Cystoseopic examination was made and the bladder was found

to be the seat of & general cystitis; ureters were catheter-




ized and pus was found in the urine from bothkidneys; the
pelvis of each kidney was irrigated with 25 per cent solution
of argyrol; her tempersture became normal on the fourth day a

after delivery, and she made an uneventful recovery.

Remarks In this case we have & condition of double puelitis
of pregnancy, complicated by an acute catarrhal inflammetion
of the appendiz; it is probably a fact that the original
condition was & pyelitis, and if that had been controlled it
might not have been necessary to have done the asppendectomy
nad the child might heve been saved. At the time of the first
exemination of the urine no pus was found, and it is probable
that at thet time the ureter was occluded and no secretion was
being expelled from the right side. I believe it is
occassionally the case that & diagnosis of appendicitis is
made where pyelitis is the real cause of the trouble; in this
case there was no question about the existence of an acutely
inflamed appendix, but at the same time, the condition <« the
appendix wes not such as to sceount for the severity of the

septic condition.




CONCLUSIONS.

I do believe that the etiology hag%Zs yet been definitely
discovered. It seems that most authors disagree as to what
factors produce urinary stasis. They are agreed that ob-
struction and atony are present but as to what causes this
cbstruction and atony they are still undecided.

Three factors figure most importantly in the etiology

of the pyelitis of pregnancy. They ar ¢1} stasis of urine,

(2) presence of infection, and (3) lowering of resistance.

In spite of evidence contrary, the route of infection is
in most cases by way of the blood stream.

Diagnosis of the disease should be made early.

Medical treatment instituted early and if no progress
is made, uroclogic treatment should follow at once. Urologic
treatment should be in the hands of a competemt urologist.

Early diagnosis, proper and careful treatment should pre-
vent surgical or obstetrical intereference and thus lower
fetal mortality and morbity as well as maternél morbidity.
Except in cases where othere complications effect the

mother, maternal mortality should be zero.
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