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Urinary tract infection has always been a very serious problem 

in pedia-':.:.ric patients. Urinary tract infection ranks second in inoi-

dence of pediatric hospitalizations, being superceded only by upper 

respiratory infections. T'ae symptomatology of this disease process 

is often either not evident or misleading. Therefore this disease 

process becomes one of the most important and most difficult dis-

eases 'Iihich vJill confront the physician '"lho cares for pediatric 

patients. This paper is a review of pertinent literature, primarily 

from the period 1957-1963- The Hterature is then correlated with 

one hundred recent pecliatric case l'1istories from the University of 

Nebraska Haspi tal and the:Jhildrens I 1,Iemorial Hospital of Omaha, 

l~ebraska. 

The incidence of urinary tract infections that is most cormnonly 

quoted in the literature is fronl three to four percent of all pedi-

atric hospital acilliissians. In a study by Staffon and Engle betvieen 

ten to t~fenty percent of all autopsies in selected hospi tala revealed 

active pyelonephritis. Of these cases, approximately twenty-five 

percent were diagnosed prior to autopsy. They also discovered that 

tnirty to sixty percent of people ;'lrlO had chronic vrinary tract dis

ease had s1)ffered urinary infections in childhood. 1 

Age and particularly sex tenci to play important roles in the 

pathOGenesis of the disease. The sex distribution isthouE;ht to 

have a direct relations;1ip to the anatomical variation in the length 
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of the u r ethras of the ~al e an~ fe~ale . I n a series of 127 9 pedi-

atric u.rinary trac"';:. infections t::e dise2se i,',lqS :."'OU:1U to be t\-IO and. 

three te~'1 :.1-18 ti':1es in ::emales than ;1al es . 
2 

I n s.nother ,ore CO~:l"on 

series of t:lirty- one cases the G.icease \'/as h:o ami one tel'1th tL.es 

7J 
.~:orc co"/1 :on in fe .::.a183 tha!! :lales . " One series !"8~orts as hi~;h as 

4 
nine ti.!}es ,lo::'e fCl71alos t(lD.n :·.\a l es affected. . The incidc:y:ce does 

not onl y fol l oH a sex d.isti'i::n.:tio":1 'Jut also se .. :8 to have so 18 ro-

one hundre' caS8S 2.8 s;:o,,'m i !'l Table 1. 
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I:any tL:es U:e e::act etio l o:.:.;y can !'lot ~)e deter: iued in a ,~i v en 

case 0.2 urinary tr'1.ct dise::-,se . :1o\'lever- a 'cleral c l assification of 
/ 

etio 10~ic factors of " secondary ~yclon~phritis " is :
L 
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1. I11strDIuerrtation 
2. Altered arctli tectt-lre of tr1e nep11ron (intrare:nal 

oostruction) 
,. Extrarenal obstruction 
4. Pregnancy 
5· 
I; 
vo 

7. 
8. 
o -' . 

10. 
11. 
12. 

Diabetes 
Calculus or nephrocalcinosis 
Oongenital ano;:nalies of the genitourinary tract 
Tra1x11atic injury 
Rypogammaglobulinemia 
Properdin deficiency 
Defective general resistance 
Foci of infection, a source of bacteremia. 

Of the t"relve items listed above, n1..1[1100r seven probably has 

received the most attention in medical literature. One of the more 

ext.ensi ve st.udies on cOl:l[Seni tal urinary t.ract anomalies l"as carried 

out by Helmholz in 1927. He revieNed cases of patients ,,/i th congeni-

tal anol1!alies of the urina::-y tract at Iciayo Clinic for a period of 

six ~rea.rs e His findings are listed in Table II. 

~ 

f 

Table II' 

Renal AnOi:1alies 
Hydronephrosis & 4> • ~ ............ lit ......... eft ... 1Lt 
Ectopic kidney ........ \lI. O!llo e '" flO e ~. 1>" 110" •• e"''' 

Ul1.ilateral kidney_ ... e". e .... " .. it. e _ ..... ,.., ~. 1 
Polycystic kidney ••••••••••••••••••.••• 
Simple cyst of 

Ureteral p~onalies 
1-:i dney. fi' ....... ,. fl .. & I!I e • ~ \to •• 

1 
1 

Duplication of ureters ••••••••••••••••• 3 
Dilated ureters ••• ~ ••••••• G •••••• e ••••• 9 
Left ureter opening into bladder 

81)i1.incter ...... "' ........ <II ....... " OJ< <10 ...... " ••• 1 
Uretclral Anomalies 

Posterior vIethral stricture ••••••••••• 4 
Recto-urethral fistula ••••••••••••••••• 2 

Bladder Disorders 
l'Jeu.!"omuscl,llar dysfu.nction .... & ...... «I e •••• 22 
~Astrop11Y. * .......... ~ ... ~ $ '"' .. " e ......... $ ••••• 34 
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Probably the most discouraging aspect of this disease is the 

manner in i1hich it is presented to the practitioner. As mentioned 

previously the symptomatology is often vague and misleading and may 

vary 1:1i th the different age grou~ps. 

In 1961 Burke presented the sy~ptomatology of one hundred 

selected cases of urinary tract infections. He found that 'l<Then the 

patients were less than one year old that the most prominent symptoms 

,,,ere not related to the urinary system. In the tv,!enty-three cases 

of this age group anorexia, fever, and vorni tine; '{[ere the most promi-

nent SY'illptoms. Abdominal pain '{las the most common symptom in children 

old enough to complain of it. The relative incidence ',vas sixty-three 

out of seventy-seven patients. VO~iIli ting vms the presenting symptom 

in thirty-hIo cases and occurred in fifty-three cases of the total 

one hundred. Fever "las present in eighty-three children, a.nd of' 

these eiGhty-three, four had febrile convulsions. Of the COm.l110n 

urinary sympto~s, dysuria v-ras found in forty-one and Has the pre-

santing complaint in hlcnty-eight. Frequency and urgency \fere found 

in thirty-two cases being .L' "De presenting complaints in tvmnty-eight. 

Thirteen had nocturnal en'JresLs, and ten had macrohetll8.turia. Burke 

also found that children ;'lith recurrent attacks tEmded to sho\" the 

~ same patterns of symptomatology>"-

Other series would generally tend to concur t'l"i th Burke I s find-

ings. DeLu,ca revieHed a series of 1279 cases of rec1.,'.rrent u.rinary 

tract infections but categorized the symptomatology in only rough 

:,eneralizations. He states that in children less than one year old, 

I, 
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fov.nd. In children one to three years old, fever of unknovm origin, 

failure to do \~ell, and enuresis in those 1>1ho had been previously 

toilet trained Here very common. In the children over three years 

old, urinary s:rmptomatology vTas the most common with enuresis 00-

cux'1'ing \'11 th one of the accompanying syt:lptoms -- frequency, dysuria, 

flank pain, suprapubic pain, or va;::ue abciominal disco,nfort -- in 

over fifty percent of cases. 2 

It is difficult for the practitioner to be able to diagnose 

tract ini'ectlons in children. The old, time honored method 

of using pyuria 8.S a means of p08i ti ve diagnosis has been shovm in 

lliany cases to be c.1rrlOlly inadeqv.ate since the pyuria is often only 

L'"d:.erIYli ttent. Ruhin, in stvdying l).rines of patients Hith pyelo-

ne}">hri tis, :ound t:--lat fi VB or '1lO1'e leUkocytes per hi8;h po"tJered field 

in an 1J-ncentrifl)ged speci:men 1das a cOl1.veniE.H1t breaking off point for 

P-
diagnosis of a urinary tract in.fection. '-' SOlne people have considenJQ 

;:qen as ina.ica ti ve of Ul'inary tract infection. {Iov,ever, Kass dernon-

stre.ted that in only one-third. to one-hal.f o.f the })atients "\"lith z'"'ive 

po"Jel'ed field Nas there a true bacill-

"V.ria ·,)resent. Only tlw percent o.f these ~)atients had COlOllY counts 

of over one hu.ncired thousand 0 
~ e 

per milliliter of urlne. 

.,t..t present the most reliable indication of infection in the 

of bacteria in t:1e ttri110 in 

-5~ 



correlation between the clinical 

It DE-,S also been aeIl1o:nstratec in rnany st0'.die,s t}.1G":.t 

into tract~ his study he 

e catheterization, four peree1:1t of the patients 

9 
p~/elonep}lri tis e I!'"l t}lose patierrts vIi ttl 

catheters, ninty-five percent developed pyelonephritis 

Most of these occurred within the first after 

i;:1sertioYl of t11.e cath.etere 8 

The rest).l ts of a stuciy by 3rvmi tt of quanti tati ve cuI tv.res of 

urines in childhood demonstrated that over one hundred thousand 

hacterial co·lon"ies per -::uilliliter of urin.s are necessary to c011rirl11 

of urinary tract infections. In contamination of 

speci:llens due to faulty collection technicrue, the bacterial C01)nts 

alblost ah1ays remain belOi"{ one thousand. In some fifteen cases 1!d.th 

original counts of slightly greater than one thousand, re.;:;eat cultures 

de;;lOnstrated less than one thOUSH':'lQ colonies per i":lilliliter of 

1 ,~, 
urine. ,-' HOvJever, one J:lust ~)e caG,tioned that "the bacterial counts 

lna:r C;i ife false ilJpressions Vlnell large voltrrr:es ··OI~ lJ.rine are ex-

c reted, t~16 patient has uTldergone anti rJac t91'ia1 t~era:Jy, complete 

o bs trl,"~C tiorl tl'1e 8l1traY1Ce of' ba.cteria into t11e 'llrine, or 

1:Jnen the of the urine is detri::uental to the bacterial 



TrIO relative large st1.1dies of cases by DeLuca (1279 cases) a;:lQ by 

Keefer (477 cases) are compared below in Table III. 

Table III 2 ,11 

DeLuca I(eefer 

E$ cl.)li .. III .. 1!< .., ,. " 'l' ... ~ '" , '" " '" .. " '" ... .- 72~ ~ " ...... 4' ~ O! Go ~ <It • '" ~ ~ li·9!1 7 ----Pro tellS. " " !I ill If' " • 1I e 11> •• ~ II!' • ~ • It • 1 ~~ to II> «I e " " III • ,., • ., '" It .. ,,* 7 *" 2 
A. aerogenes •.•..•••....••• 6 •.•....•• i •••••• 12.7 
P. ae.L"'u.f!'inosa",,,,, ."@>" ~ 1I"!!o,, II\! " '" 411 11' <lit ~ .. ." ~ $ q, ~ *., \I> * .... 14.8 
?§t':a p 11. .. ' ~llr ellS '* .... ,. .. " • it ... " • "" .4 ~ •• " .,. " .. \5 .. " ,. .. (0 ., ~ $ 1 2 II 2 
Streptococcus ..••..•..••••• 2 ••...........•.• 
E11 t e ro C 0 C C V_8.. " .. " e .. • " .. ~ " .. " " ... " .. 1> oe to .. ~ • .. " ..... $> .... $ \!!> 

11. il1fluenza. '" lit • ., $ "" 11 II!" •• ,. ..... ",jt .... ifr ••• "" III 18 .. e _ II ~ .. " 

.. 'Z 
! ' '/ 

1 • 6 
0·5 

Specific treataent of tract infections varies so much 

that it will not :Je included in this ~)o.!)el' in detail. After the 

diagnosis is made and a culture and sensitivity is done, an asent 

specific to the organism present is used. Sulfona'11ide8 are gener-

ally used coli is found. If t110 does not respond, 

then tetracyclines a;-;d/or stre}1t,omycin are used. 

Proteus of Daracolol1 ,,'rOU1:18 umJal ____ J. 0;.." ""e'" '·'o'na' J,o SO. ''''epJ'o''l'r" l' '" a",A/o"" .... >.,; 1...;'" l,. L.,L Iv t.\. J' v j.i ,1..1....... .I.. 

tetracyclines also. For P. aeru,ginosa polymyxin or colymycin is 

used. Fol' those organisn:s of the Staphylococcal s;roup, (n'yt'::H'omycin 

Q 
v:i1l usually sU:h'ice • ./ Other a.::;ents in cornBon use are furadantin and 

mandelailline. The duration of' treatment is a controversial }')oint. 

Eost evidence SeGlnS to point to Ule L> ' 
1. acT. treat;.nent is 

carried over a long period of ti~e, the recurrence rate is greatly 

redv.ced. For instance in one of the large studj,es, the patients 

-, 
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were divided into t1rlO groups. One group of Y?9 patients was treated 

with therapeutic levels of specific antimicrobial agents for three 

to thirty days. Of this Group 309 had no measurable renal damage, 

and eleven of them had to undergo nephrectomy. Seventy-eight patients 

,'lere lost in the followup. In the second group of 479 patients, 

the treatment vii th the antimicrooial agents lasted only five to 

nine days, but it \'(a8 1'0110,180 by long term maintenance doses of 

sulfonarn.ides for six ·:llonths. Of this group ninty percent remained 

free of infection after six months. Forty-three persons in this 

group viere treated :'or three reCl.lrrent e;::)).sooe8. HOi'lever, after 

t'tlO additional years of therapy thirty-seven became free 0:' in-

fection. Sixty-seven of the tote.l of this group 1-lere lost in the 

followup.2 However, as J1entioned, not all people 7110u1d agree to 

this mode of therapy. 8urke states that he could find no relation-

ship betic;een duration of treatment and the rate of recurrence.5 



Traot In.fect.ions j ·J_),~.ldr8!1t J.~ Grot";}J O:;~' 7:.~!· ·:jaS8S 

T:;itl'l Hec·'l.--,rreil~ Irlfectio~lS ,stu,d.ied to llid ir~ Pla~niYlZ; 

8. The.i.~apeutic J.,\.;'.A. 17:+:1377-1381, 1960. 

2. Deitu"ca, F$:}. an{.1 ?iscle:c, tJ",H., aevieliT of Rec'i)_2. .... ren"t. 

/' 
o. 

7. 

p, 
' • .J • 

TriJ.ct I11fectiof13 ill IYtrancy and Zarlz,l ,:],i.~ildhood, 

J. of J"':ed. 26.3: 1 0 :a~* 

anu lea, GeV~, 
':;!l.il:::ren: ,"~"lJ.~·o~)s~r rie~'-:ce at 30StOl'l ·Ji I-Io 1935-

, A::J18 J. • 8hild. 1C).L{,:21:3-229, 19 Sept~ 1~62. 

:·c. 3., J?revel1.';c..ion a;:lQ J2-,.:ce 
nel)~,ri tis iTl 0:1ildren, So~~tt}lc~~"n 

or 

3ur~e, J.B., Pyelonephritis In 
2:116-120, E IJov. 1961. 

Clinics.l and ~Ii.8tolo~-sic Sl)Gctra, 
• 1961. 

"f r ~ 

~;eQ &. 

arJcl ChrOYlic 
J"* 51~: 357-839, 

10-
• 1961. 

and 8hildhood, Lancet 

o i.' its 
:825-

Tract~ :::.8 l~;~:lO 1 z, ;i. F. , 
i:c. :;::"lildrl.OOC:, :1952,1927. 

;'i.l;_O:Ln, _-i. J.. (l , 

PeQiatY';.cs 
Exa.:~lirlat ion 
21+: 977 -980, 

-1.11 itis, 

9111 De>:'aria, '/l~J.li$' of P:y'"elone:?ic'l:ritis l11,:Jhildr10Qi,l, 

1J. 

IT. G[11~olirLa ~::"ede J~. 22:l~96-500, Oct,. 1961. 

in Childrl0oG.: (~l.la11ti tati \te 

3l)0ci:~Jel1s, Canad. :,~eG.~ Asc. 

Keefer, 
:.;osp. 100: 107, 

Hin'cle, 

1 "" .. ~ I» f. 

SlB of Acute and Chronic 
?yeloneprlritis in ~Jh~~ldr811: ~)sc of 8. ISpree,-d Plate 
free (lniqv_8 for Oolony Q01-,~J:rt.ing, £\. T,1.1\. Dis.. Chi ld~ 1 GO: 33)

Sept 196-:;. 



15. wattimer, J.K. s.nd Bubbard, l"i., ttelative Incidence of Pediatric 
Urological Conditions, J. Ural. 71 :759, 1954. 

14. Leuzinger, D.E. and others, 
Disastrous: Conservative 

~94, 1959. 

def is 
Treatment 

ht)t ~~Jot :l .. l-v-::ays 
Often Efrec ti VB, J. Dro 1. 

15. :"~aoauly, D.R.and Sutton,::l.:,7.F., Prognosis of Urinary Infe::;t
ions in Childhood, Lancet 2:13H3-1320, 28 Dec. 1957-

16.$ Owens, a$H~ and G'·~<alley, J~F~, Urinary Tract Infections of 
Childhood, Southern >;ed. J. 54:1053-1 • 1961. 

17. Poirier, K.P. a~d Jac~aon, G.G., Characteristics of Leuko-
cytes in 0rine30dir~ent in Pyelonep}JrHis, Am. J. :<:ed. 23t379, 
19571& 
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8.A.SES 

The inform.ation for this study vms t?J:::en from a systematic 

reVie\'i of one hundred clinical charts of patients bet'lJean zero ami 

fourteen years of ase 'l;li th a final diagnosis by the clinician of 

some type of urinary tract ir£ection. T .. lenty-fi va cas es over the 

last five years at ti1e University of Nebraska Hospital and seventy-

five cases over the last three years at the Childrens I r'iemorial 

Hosr;i tal '!tIere selected Tor study. The clinical laborator:;T values 

cited are the highest recorded values for eaC?l individual patient. 

The information on the symptomatology of the patients vJas gathered 

from all portions of tete clinical CL's.rt. 

The diagnoses as listed on the clinical * charts are revieived. 

OJrs ti -'cis,", lit '" • '" '" eo .. '" iii! !O 41 .. ," ... !o elf-. " <? " .... 42 
Pyelonephritis.e~ •• ~.e8 ••••••• 8·~·32 
Urinary tract inf~ection ••• ;8 •••• ~ •• 14 
Urethritis ••••••••• ~ •••••••••••••• 9 
~J eli ti s ... <It •• '" • It> ........ $- .... " • ., • $ • •• 3 
Trigonitis •.• "' .. f; .................... 1 

Of t:1e one hundred cases reViei-led ton percent have returned 

for hospitalization because of a recurrence of a urinary tract 

i11fection. SilOUld indicate ti18.t m-inary tract infections 

l:,lay a major role in the care of })ediatric patients. 

Because age apparently ~91ays such an important role in the 

incidence and symptomatology of ti1.is disease, this factor is Stkllma-

The age sroups are divided into six cate,:;ories in order to 

* ,several cl1arts COl1taineQ 1110re than one ciiagY10sis. 

-11-



see the relative incidence of this disease in tl:e various a~;c grOt~p3 , 

and to analyze the relative frequency of tne various SY1;1?toms in 

the resDective age sroups . Taole IV is a snnJnary of these factors . 

I(J 
II.) 
a:-
u 
).l. 
0 

~ 
a:-
}--
~ 

l.l! 
<:J 

r:i. 
\l.i 
0-

cs-o 

AS" 

0 

Tab l e IV 

RQ,-E: XN c. \D.ENCE: OF U«.INA,z,1( TK.ft~T 

"INF'E'~T I o~s it..} I ()O St=:.t--~Q,-TED Q/lsl'::"S 

4 3 

'1 

!4- 1 j -.1j 4-8 

As was mentioned in the reviev] of liter ature , sex also p l ays 

an important part in .l.. ' vne etiolo:::;y -Decause of the anatomical var i -

ations . This can be very a!Jt l y demonstrated i-Then one considers 

this l i~ited study of on l y one hundred cases demonstrated eighty-

ti-;o percent of the cases v.ere found in fe:ne.. l es and only eighteen 

percent occurred in males . 

An interesting sidelizht i'ecorded in this study Has the inci-

dence of coexistent sources of infection durin::; the hospi talizaJ.:,ion 

other t:l~E1 u1'inary tract infections . This stud:' revealed that 

tl-Tent~'-?i'!e !)ercent of the patients sui'fered frolll some form 0: an 

up~er respiratory infection , two percent had 

-1 2-



three percent had otitis media. One patient had a cellulitis of 

the iliac crest. 

The S:'lfllptomatology of these one hundred cases covers a wide 

range of complaints. Vihen reviewing the charts, the complaints 

'Here taken from all portions of the charts including the history, 

physical, nursing notes, and progress notes. These findings are 

recorded in Table V. (Refer to p8.ge 11t.) 

In order to predict the incidence of various 

respective age groups an .. ~., ! lnClQence/ age ratio vias calc1)lsted 

INo. of a DArt;i.Qular co'n~?l§.il't_"l;ithiil. fhg;e gJ;:QUJ;l). In the children 
\~~o. of cases in that pf3.rticular age group 

zero to one year of age the ::l1ost co~n.mon complaiYlts ax~e of :a.o specific 

nature -- fever, anorexia, and irritability. Fever still plays the 

most important role in the one year old to the four year old group. 

There is also a marked increase in the incidence of frequency. 

Fever progressively decreases in incidence with the increasing age 

groups while the lItypicalt! urinary complaints of i'requency, urgency 

and dysuria increase in frequency. This is demonstrated in the age 

group over four years of age. 

Note \;jas also taken of all admission blood pressures. Al thou;;h 

several 1;Jere elevated upon admission all returned to nor~r;al during 

hospi talization. It is felt that many elevations viere due to appre-

nension due to strang;e environGlent, and so forth. 

'flhen the complaints are categorized according to the systems 

predominating, Ule urinary complaints comprise forty-seven percent 

of the total number of corr.plaints "if/hile nineteen and six tenths 

percent '"ere in the gastrointestinal category. 

-13-
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As for the diagnostic procedures performed in these cases, 

some of the laboratory procedvres used are reviewed. The 1abo1"a-

tory values used are the highest values in cases \'\There more than one 

of the same procedure ,<las perforY.aed. The reason for this being 

that, as mentioned in the reviev] of literature, many times the values 

are intermittently 10,.; or Hi thin the normal range. 

'rhe peripheral vJhi te blood count in these selected cases varied 

from those Hi thin the normal range all the vlay to over thirty thou

sand. These 1"hi te counts vlere divided into four categories accord

ing to the numbers found. The first category was considered to be 

in the nor~al range -- from four to ten thousand. Thirty-eight per

cent of the total cases vlere included 'l'dthin the normal range. The 

second or elevated range v,as from ten thousand to b'lenty thousand and 

contained forty-four percent of cases. The third category was the 

markedly elevated range of over ti<lenty thousand 1:Jhich contained 

foc:;.rteen percent of t~le cases. In four percent of the cases, no 

laboratory values were recorded. Based on this series of cases over 

one-half of the patients with urinary tract infections can be expected 

to have elevations in the peripheral vlhi te blood count at sometime 

during tile hos:F,Halization. 

Analysis of the vario'Lts components of' the urinalysis revealed 

some interesting facts. Over one-half of these cases de~onstrated 

ei ther no albUlllin or only a trace of a1 bu .. min throughout the entire 

hosp::' tal sta;y. (Refer to Table VI.) 
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The \'I:1i te cell count of tn.e nicrosco.:,ic exa:nination of urine 

,,;as divided into the i'o l lo\"in:::; cate.30ries L'or fvr.oscs of anal:"sis : 

zero to five cells per hi ' :{l ::oHered :::ield or not si.::;nif'ica!1.t t five 

to ten cells per hi~h ?owered field or questionably si:nificant , 

ten to one !l1..:.ndred cells Iler hi.:::h pO\'fered field 01' sisnificant , and. 

over one hunu.red cells :.)er hi~l1 rO'.'iered field as definite 9yuria . 

A sU~1ar~ of the selected cases is as follows : fourteen ~ercent 

were not si:nific~nt , sixteen percent were questiuna:l~ si€nificant, 

thirty- four percent were def'i~itely si~niricant , and thirty-si~ 

n· _.~..: ..... _. 
1. .L.;." ..... J..1~.....:. >:..> • 



Fifty-six percent of the cases had blood. l.;.rea nitrogen deter-· 

rninatiol'lS. The nor-mal for this test '\:las considered to be less than 

hmnty milligrams percent. Of these cases forty-three r)ercent "vl'ere 

normal throurshout hospitalization, and thirteen percent ''lere elevated 

to some degree. 

The study of c"i.ll ture and bacterial colony count "l'laS also reveal-

irJ.g. Out of the one :mndred cases revievled eighty-nine cases had 

cultures performed. Six of these also had colony counts. Of the 

eighty-nine cultures t\'lenty-fi ve cases demonstrated no evidence of 

.::;rowth after forty-eight hours, forty-five cases demonstrated pure 

cultures of only one o1':::;anism and nineteen cases demonstrated mixed 

infections. 

in Table VII. 

The rane;e and incidence of organisms cultured are sho.m 

Table, VII 

OF TO'I',AL 

E.coli. "'. "' ............... * .......... "' .. ., .... " .................. 42.2 
Proteus eo ........ 'l ~ .......... " ........ !a .. ~ .. " .. 'J " '" ........ .. 18.5 
Staphyloc cccus •••....•.•.•••.•.....••. • 11.6 
A. aerogenes .......•.......•........... l1.6 
Streptococc i . '" .. " " It ~ .. (0 '" '!o " '" ...... ., , ...... " " .... 1l.. 5.6 
Pa eUd01Tl0l1.as .................... " ............ "'" ...... " .... 8''' 4.2 
11eissel"ia ..... '" .. II> ............ " .................. 'II ........ 'It .. '" 

Helnop}lili~ • ., ........ III ........................ '" .. e .... ". 

,)i.e 11l"o.ma bac ter ........... e e .... , ., ..................... .. 

paracolon organisms •••....•.•.•...•.... 

2.1 
1.1 
1.1 
1.1 

The colony counts i'Jere not too conclusive in this series since 

only hm cases revealecl counts greater than one hundred thousand 

colonies of bacteria per milliliter of urine. Therefore an atte.l1lpt 

was made to correlate the positive cultures with the degree of pyuria. 
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correlates ,>'1 th =)os1 ti ve urine cuI beres 1';1 th p.sd:'hologic pyuria 

ever fifty-two percent of the negative urine cultures , .1. J '" aemonsC.racea 

pathologic ~}yuria. 

Special diagnostic st1J~di.es perf'or,med consisted of cystoscopic 

studies and the radiographic stv.oies -- intra,venous pyelog;ram, 

cystogral1, cystourethro;ram, ami retrograde ~Jyelogratn. The total 

nu:o.ber of' patients ,d th one or :!lore of these studies '<vas sixty-

seven. T11e number of st'udies TJJere as follo1~lS: 

rntravenOL~S 1)yelo,9;raTJ._ .. '" *. 1!I 5 ...... ~ •• * .. 8 .. ~ 51~4 
Retrograde PJrelograrll~ 3. 'l' e _ .... 1'. ~ ~ e". e l!\.4o 612 
Oysto an.d./ ~r urethrogr&uu •• s • Ol • ~ 10 ......... ~ ., * 1 B 
- J 'i' 6' 0ys GOscopy" Q 0 f> ... fI ~ " ~ " • " ....... " • iIf <II 8 .. $ 0 ,. ...... 

Tl1e positive of these diagnostic studies are revealed 

in the ta~le below. 

The folloi;ling 

onstrated 

Re s idll.al "" ..... '" .. ~ ;II '" ...... '" ., '" " .. It e. •• ., 11< fI .... I!O • * ... @ 5 
Tllickel1cd bladder ?~'Jl.xcosa." * (I, *" (O!t •• to !f.." ~ * .10 
Urethr·al atelIosis"'" ...... ~ ~ " II • ., • II e .. ~ .. fI, ~ It ....... 5 
:~e1""ll.lX .. t!i ... II> ...... It ...... Il .. '* .... ~ It .... ~ Ii .... 18 " ... $> II> ~ """ 3 
Irritabilit;y of caliccs.& ..... , .... <$$ ...... ~ •• $ 4. 
Ureteral-pelvic juncture constriction •.•• 2 
Ir1J.paired tubu.lar fu.nction •• fl ... (f _ ~ .. it e .... e •• it 
Hydronephrosis and hydroureter •••.••••••• :5 

:::)Ot;;b Ie k::i dney ...... " '" \90 ... It ~ .. fI $ ..... 111 + .......... " ... $ 

Horseshoe kidney .••••....•••••••••••••••• 
Bladder nec1-: ·obstrl).ction ........... ., ~ $ " .. IP ...... .. 

E111ar:·~ed ~::.idne-::l ••• fI ...... of! If ......... " ~ • ., ............ II-

3ladder calculi •••••••••••••••••.•••.•••• 

tho above diag110stic stv_dies: 
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Urethral stenosis ...••...•••......•.••....• ) 
]ladder neck: obstr"Ltction.1h * 9* ~. f) •• ~ .. 1> ... II 0 ~. 2. 

Inc02TtlJlete opening of labia 121iY10rUe." "'. ~ •• «! 2 
Ureteral-~)elvic juncture constriction •••••• 2 

."1. , • "'; ... 
w}J1.l1.i.l DlI 1.Qa ••• " ~ • '" ., ..... 111 8- • ~ .. 1& • e .... " ... 1& III • fI ... 

Double ki 
11:orseslloe k'idney ... 41 'to {I>. 9 • e ~$o " eo • ~ eo ...... e." " « eo .... 

1 
1 
1 

A st1..1dy of one :1:lmdred recent uediatl"ic clinical case histories - . 

of' patients 1dith urinary tract infection is reVie\-lecl and COlJ.1Jareo. 

with recent literature on this subject. 

The study reveals the rtance sex plays in the incidence of 

urinary tract infecV~ons. The incidenc;e in various aGe .:;roups is 

also reviewed. A S1.u;.'1l11ary· of all findings botl'1 11istorical and sical 

is p'reser~tell al1d correlated wi tl1 the varioD.s age grol~ps., 

A study of the laboratory proce~ures is ~ade correlating the 

urine leLt.cocyte counts vii th the urine cultures. ;\ SlX'.~mary is inade 

of the peripheral leukocyte cotmts. The trequenc;y of organisms 

colony counts is also listed. 

Finally a nUl;:)ber of special tests sU.cn as cystoscopy, intra-

venous pyelogram and. other rel:3.ted cliagnostic measures are listed, 

obtained })V t}lGSe stt.ldies is 0resented. <I _ 
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