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Sequels of Post-operative Urinary Infection in Women
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The aetiology of pyelonephritis remains obscure, although many
investigations have been carried out on the hypothesis that
pyelonephritis results from recurrent infections of the lower
urinary tract (Pinkerton et al., 1961 ; Fry et al., 1962; Cattell
et al., 1963 ; Hanley, 1963).
The aim of this study was to determine the duration of post-

operative urinary infections in women, and the subsequent
incidence of recurrent cystitis or pyelonephritis. It forms part
of a long-term study of chronic pyelonephritis at these hospitals.

Patients Studied

Two groups of patients were studied, all of whom had under-
gone gynaecological operations followed by post-operative
bladder drainage by indwelling catheter for periods of between
two and five days.
Group 1.-This comprised 73 patients who between 1952

and 1954 had vaginal hysterectomy or pelvic-floor repair by
three gynaecologists at one hospital. Post-operative catheter
drainage was by an open method, and the bacteriology of the
urine was not recorded in detail in some patients.
Group 2.-This comprised 109 patients who had vaginal

hysterectomy or pelvic-floor repair in 1959 by two gynae-
cologists at one hospital. At this time a controlled trial of open
and closed methods of bladder drainage was in progress. The
bacteriology was well documented, and patients treated by
either method have been included in the follow-up.

Methods

All patients were asked to attend for interview by one of the
clinicians (N. S., H. G. M., or H. M. L.), at which time a history
of urinary tract and cardiovascular symptoms was taken.

Physical examination included examination of ocular fundi
and the blood-pressure.
A urine specimen was obtained by the " tube " method

described by Leather and Hutchings (1960). Examination by
microscopy for pus cells and by quantitative culture was carried
out within two hours of collection, or, when this was not

possible, the specimen was stored immediately in the
refrigerator. The urine was regarded as infected if it contained
at least 100,000 organisms per millitre. Bacterial counts of
10,000/ml. or less were not considered significant, and when
counts between 10,000 and 100,000/ml. were obtained a second
specimen of urine was cultured.
Blood specimens were obtained for haemoglobin, white-cell

count, erythrocyte sedimentation rate (Wintrobe method), and
blood-urea estimations.

Patients in group 1 who were found to have a urinary infec-
tion at follow-up were investigated by excretion urography
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(intravenous pyelogram). In group 2 this investigation was
done whenever follow-up examination showed a urinary infec-
tion, hypertension which had developed since operation, or
symptoms suggestive of infection of the urinary tract. In
addition, in these patients of group 2 a pyrogen or steroid
provocation test was performed (Pears and Houghton, 1959;
Little and de Wardener, 1962).

Results in Group 1

A follow-up, seven to nine years after operation, showed:
No. of patients written for ... ... 73
Died of unrelated disease ... ... :: 3 0
Unwlling to attend or no reply ... ... ... 27 3
No. of patients seen ... ... ... ... 43

At follow-up the ages of patients were 40 and under in 2
cases, 41-50 in 9, 51-60 in 22, 61-70 in 8, and 71 and over
in 2.

Urinary Infections.-As repeated bacteriological examination
of the urine was not done in all patients in 1953, the post-
operative infection rate in this group is not known. In the
same hospitals more recent and full investigations of similar
patients treated by open drainage have revealed a post-operative
infection rate of nearly 100%, but in the 1953 group infection
was confirmed by laboratory records in only 55 % of the
patients. Hence of the 43 patients who attended for follow-up
in 1961 only 24 (56%) were among those in whom an infection
was recorded in their immediate post-operative course, but many
of the remainder must be regarded as probably infected in 1953.
At follow-up only four patients had infected urine. Two of
these had been infected with a similar organism eight years
previously, and one with a different species. The fourth patient
had no recorded infection while in hospital in 1953, but had
a history of hospital investigations for recurrent cystitis since
1948. Details of these four cases are summarized in Table I.

TABLE I.-Patients From Group I Found to Have Infection When
Followed-up Eight Years After Operation

Case
No.

1

2

3

4

Age at Urinary Infection
Follow-
up 1953 1961

59

46

68

55

E. coli
Pus +

E. coli
Pus + +

E. coli
Pus + +

Nil.
Pus nil

E. coli
Pus nil

E. coli
Pus
scanty

Proteus
Pus +

E. coli
Pus +

Notes

Symptom-free since operation. B.P.,
E.S.R., blood urea and I.V.P. normal

Frequency and dysuria for many years.
B.P., E.S.R., blood urea and I.V.P.
normal

Known to have bilateral hydronephrosis.
B.P. 220/120 in 1953 and 1961.
E.S.R. and blood urea normal

Hospital investigation for recurrent
cystitis since 1948. Attacks still
recurring. B.P., E.S.R., blood urea,
and I.V.P. normal

Blood-pressure.-At the time of operation 16 (22%) of the
73 patients were hypertensive (B.P. of over 150/100), but only
six of these were among the 43 patients who attended for
follow-up examination. At the follow-up the same six and a
further nine patients were hypertensive, an increase from 14%
(6 out of 43) to 35 % (15 out of 43) in this group. However,
in no patient was there a dramatic rise in the blood-pressure,
the average being between 10 and 15 mm. diastolic. Seven of
these 15 hypertensive patients were infected at the time of
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operation, but only one (Case 3, Table I) had infected urine
at follow-up.

Blood Investigations.-All patients had normal levels of blood
urea (less than 40 mg./100 ml.). There were no significant
abnormalities of the haemoglobin concentration or white-cell
count. E.S.R. levels of 20 mm. or over in the first hour were
found in 10 patients at follow-up; all had sterile urine. Four
of these patients also showed hypertension-two whose hyper-
tension dated back to their operation, and two who had a
raised blood-pressure at follow-up only.

Excretion Urography.-In three of the four patients who had
infected urine at the time of follow-up urography was normal;
in one patient (Case 3, Table I) a bilateral pelvic hydronephrosis
was demonstrated. Thus in group 1 out of 43 patients two
were found to have recurrent cystitis ; two more had infected
urine, but in one of these bilateral hydronephrosis was present.
In none was there evidence of pyelonephritis.
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many years. At follow-up the urine contained E. coli, the blood-
pressure was 160/90, and blood urea and E.S.R. were normal.
Further investigations were not carried out because of her age and
infirmity.

Case 6.-This patient was a 50-year-old woman. Her urine was
infected in hospital by E. coli and Pr. vulgaris. At follow-up the
urine yielded a heavy growth of E. coli. She was shown to have
bilateral hydroureter secondary to ureteroceles, subsequently resected
by one of us (N. S.). Excretion urography showed no evidence of
pyelonephritis, and the steroid provocation test was negative. The
blood-pressure was 160/96 and the E.S.R. and blood urea were
normal.

Case 7.-A 40-year-old woman had a heavy Streptococcus faecalis
infection at operation treated by streptomycin. The urine was sterile
on discharge, but she has had intermittent infections since. On
follow-up examination a heavy E. coli infection was found. Excre-
tion urography was normal; she was normotensive, but had a
positive steroid test. At the time of writing she was having long-term
chemotherapy.

Results in Group 2

Patients of this group differed from those of group 1 in
that all had urine specimens cultured and examined before
operation and repeatedly thereafter until the day of discharge
from hospital. The follow-up interval was only three years.

No. of patients written for.... ... 111
Too old to attend (75-86) ... ... ... 9
Too ill (unrelated causes) ... ... ... 2 20
Unable to attend (mean age 47) ... ... ... 9
No. of patients seen ... ... ... ... 91

The doctors of all the patients unable to attend were
contacted. They reported that none of these nine patients
showed evidence of infection of the urinary tract or
hypertension.
At follow-up the ages of patients were under 40 in 7 cases,

41-50 in 23, 51-60 in 37, 61-70 in 17, and 71-74 in 7.

Urinary Infections
Infection occurred in almost all patients treated with open

drainage, and in many others as a result of intermittent
catheterization subsequent to the period of closed drainage.
Of the 91 patients who attended the follow-up clinic 5 had

been found to have a urinary infection before their operation,
and a further 71 became infected after operation, leaving 15
who had no urinary infection at any time during their hospital
course.

Treatment was given for most infections, although the courses
of therapy were not always completed before the patient left
hospital. Sixteen of the infected patients were given no treat-
ment, and were discharged with infected urine. Treatment in
19 patients was unsuccessful and the urine was still infected
at discharge, but 29 patients had sterile urine as a result of
treatment. In the remaining 12 treatment was so far unsuccess-
ful, but was still in progress at the time of the last urine
specimen prior to discharge.
The observations concerning the 91 patients may be

summarized thus:
Sterile urine at discharge from hospital:
No infection and no treatment ... 15

4Infected and successfully treated ... . 29

Infected urine at discharge from hospital:
Infected, but not treated ... ... ... 16

3Infected but unsuccessfully treated
... 19

Infected, still on treatment (outcome unknown) 12

At follow-up three years later only three of the 91 had infected
urine. These were from the group of patients infected after
operation, and two were untreated at that time.

Case 5.-This patient, a 74-year-old diabetic woman, had had
recurrent infections with Escherichia coli and Proteus vulgaris for

Blood-pressure
At the time of operation 25 (27%) patients had a blood-

pressure exceeding 150/100. At follow-up the blood-pressure
of two of these 25 had returned to normal, but a further five
developed hypertension; so that, in all, 28 (31 %) patients were
hypertensive three years after operation. Details of these five
cases are given in Table II.

TABILE II.-Paxients From Group 2 Whose Blood-pressure Rose Between
1959 and 1962

Case
No.

8

9

10

11

12

Age
at

Follow-
up

56

57

63

51

69

Urine
1959

Not infected

Not infected

E. coli infection
treated ;
sterile when
discharged

Proteus infec-
tion treated

;sterile when
discharged

Proteus infec-
tion treated ;sterile when
discharged

1962

Blood-
pressure

1959 1962

Sterile 140/
i 70

Sterile

Sterile

150/
90

160/
90

175/
110

160/
100

240/
100

Sterile 130/ 170/
85! 100

Sterile 160/ 240/
80 100

Notes

Family history of hyper-
tension. Symptom-free.
Blood urea, E.S.R., and
I.v.P. normal

Symptom-free. Blood
urea, E.S.R., and I.V.P.
normal

Blood urea, E.S.R., and
I.V.P. normal. Pyrogen
test, positive (repeat,
negative)

Blood urea, E.S.R., and
I.v.P. normal. Pyrogen
test, twice negative

B.P. has fluctuated in
meantime (120/80, 170/
100). I.V.P.-solitary
cyst in kidney. Blood
urea and E.S.R. normal.
Subsequently developed
hemiplegia

In this group of patients development of hypertension seemed
to bear no relation to the history of urinary infection three years
before. Two of the five had no infection in 1959, and the
remainder, though infected, were discharged with sterile urine
after treatment.

In those patients who were hypertensive both in 1959 and
in 1962 there were no dramatic rises in blood-pressure; several
patients showed a 10 or 20 mm. rise in diastolic pressure, but
an equal number showed a fall.

Blood Investigations
All blood-urea estimations were normal (<40 mg./100 ml.).

Estimations of haemoglobin and white-cell count were within
normal limits apart from occasional patients with iron-deficiency
anaemia.
Nine patients had an E.S.R. of 20 mm. an hour or more.

Only four of them had been discharged with infected urine,
but in none had infection persisted until follow-up, nor was
there any evidence of a rise in blood-pressure. Many of the
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high E.S.R. readings were explicable by associated conditions,
such as rheumatoid arthritis, asthmatic bronchitis, or anaemia.

Pyrogen and Steroid Provocation Tests

These tests were performed in patients who showed any

clinical suspicion of infection of the urinary tract, and in three
of those whose blood-pressure had risen between operation and
follow-up. The first 15 tests were done with Pyrexal, using
the technique described by Pears and Houghton (1959); subse-
quent tests were done with prednisolone phosphate as described
by Little and de Wardener (1962). The criteria for calling these
tests positive were (1) a twofold increase in the white-cell count
of the urine after pyrogen or steroid infection, and (2) that one

of the post-injection specimens contained at least 300,000 cells/
hour (Leather et al., 1963).
Twenty tests were performed on 17 patients. Four gave

positive results, but on repetition one test became negative. One
of the positive tests was from Case 7, and the other two were
from patients who had urinary-tract symptoms but whose urine
was repeatedly sterile. In all four patients excretion urography
was normal. The 13 patients who gave negative results had
been infected when in hospital in 1959, but half of them had
been successfully treated before discharge.

Excretion Urography

This investigation was undertaken in 19 patients: (a) 10 who
had symptoms suggestive of renal infection (loin pain, bouts
of fever, etc.), (b) the five with recently acquired hypertension
and those with a positive pyrogen or steroid test, and (c) two
of the thtee patients with urinary infection (Cases 6 and 7).

In 15 of the 19 patients the examination was considered to
be normal. In two there was slight atony in the right ureter
but the kidneys were normal ; both of these patients gave normal
results in all other tests except for a persistently high blood-
pressure since 1959. In the remaining two patients definite
abnormality was found; in one (Case 6) there was bilateral
hydroureter due to ureteroceles, and in the other (Case 12) a

solitary cyst of the right kidney, which was later removed.
Thus none of these pyelograms showed evidence of chronic
pyelonephritis.

Discussion

We are at present embarking on a long-term prospective
study of patients who are suspected of having pyelonephritis
or who are thought to be at risk of developing this condition.
We considered that patients who had had major gynaecological
operations complicated by urinary infections might be such a

group at risk. Hence we undertook these surveys of two groups
of patients who had had either pelvic-floor repair or vaginal
hysterectomy some years previously. The interview, clinical
examination, and investigations were aimed at finding evidence
of chronic pyelonephritis.

Unfortunately, symptoms and signs of chronic pyelonephritis
are often absent in the early stages. We were particularly
seeking evidence of recurrent or chronic infection of the urinary
tract and of rapidly progressive hypertension. We would have
liked to carry out excretion urography and pyrogen tests in all
patients and renal biopsy in selected cases, but we did not
consider these investigations were justified in the absence of
symptoms. Excretion urography and pyrogen tests were done
when the history, examination, or urine culture pointed to the
need for more detailed study of the urinary tract.

The only certain evidence of chronic pyelonephritis is its
demonstration histologically at post-mortem examination,
after nephrectomy, or at renal biopsy. Strong evidence of
the condition is present when urography demonstrates focal loss
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of parenchyma associated with "clubbing" of the calices.
Another circumstance which makes one suspect the condition
is a rapidly progressive hypertension in a young patient who
has no family history of hypertension, especially if there is a

history of urinary-tract infections. Patients may be found at
post-mortem examination to have bilateral chronic pyelo-
nephritis who only showed symptoms of terminal renal failure
(Jackson et al., 1955). The condition may be diagnosed at an

early stage when it is focal, and perhaps unilateral, if thorough
investigation is made of every patient with proteinuria or

recurrent " pyelitis," especially in pregnancy.

In group 1, even though at least 24 of the 43 patients seen

had infected urine post-operatively, only 4 (9%) showed infec-
tion seven to nine years later. This incidence is no higher
than that of asymptomatic bacteriuria found before operation
in gynaecological patients (Gillespie et al., 1962), and compares
well with figures published for females attending a variety of
out-patient departments and clinics (Lytton, 1961 ; Kass, 1962).
Intravenous pyelography in the four patients with infected
urine did not reveal any evidence of chronic pyelonephritis, nor
did any of them show a significant rise in blood-pressure. None
of the other patients in group 1 had a pronounced rise in
blood-pressure or other clinical evidence of pyelonephritis.

In group 2 76 of the 91 patients studied were known to
have had urinary infections while in hospital for their pelvic
operations in 1959. Nevertheless, only three had infection when
reviewed in 1962, and none of these had evidence of pyelo-
nephritis. In the five patients who developed hypertension
between the operation and follow-up we found no clinical,
radiological, or bacteriological evidence of pyelonephritis. As
a further screening test for the disease, we did pyrogen or steroid
tests in 17 patients whose symptoms made us suspect the
possibility of recurrent infection. Tests were positive in four,
but in one a repeat test was negative. Three of these four had
sterile urine when examined, and all four had normal urography,
even though two gave histories of recurrent urinary infections
before and after the operation. Only one patient (Case 7) had
a chronic urinary infection and a positive steroid test, and
could be considered an early pyelonephritic.

It is impossible for us to say, on the relatively crude means of
diagnosis available, that early pyelonephritic changes have not
occurred in any of these patients. Only repeated urinalysis
and other tests in the years to come will exclude this possibility.
Nevertheless, we believe that the lack of evidence of pyelo-
nephritis in this group of "high risk" patients is of interest
when considering the possible causes of the disease. Our
observations show that, although urinary infections very
commonly follow gynaecological operations, they seldom persist
for long unless there is some structural abnormality of the
urinary tract. It also appears that post-operative urinary infec-
tion must be a rare precursor of pyelonephritis when the
infection has been treated.

Summary

A follow-up study of the urinary tract was made on 134
patients who had undergone major gynaecological operation. It
was thought that such a group of patients might be at risk
with regard to development of chronic pyelonephritis. Forty-
three patients had their operation between 1952 and 1954, and
91 in 1959. The second group differed from the first in that
the bacteriology of the urine both pre- and post-operatively was

recorded better. The follow-up study was carried out in 1961
and 1962.
The study comprised clinical historv and examination, urine

analysis and culture, haemoglobin, E.S.R., and urea estimation,
and, in selected cases, excretion urography and steroid or
pyrogen provocation tests.

Although at least 100 of these patients were known to have
infected urine at the time of operation or soon after, only seven
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were found to have infection when seen several years later.
Excretion urography undertaken in 23 patients produced no
evidence of chronic pyelonephritis. A small number showed
a modest rise in blood-pressure, but none of them had infection
of the urinary tract. Four patients had a positive pyrogen or
steroid provocation test. In none of the group of 134 patients
was there conclusive evidence of chronic pyelonephritis.

We wish to thank Professor W. A. Gillespie and Dr. S. T.
Crowther for help and advice, the consultant gynaecologists for
permission to use their clinical cases, and the nursing staff for their
willing assistance.
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Effects of Chloroquine on Patients with Cutaneous Porphyria
of the "Symptomatic" Type*

G. D. SWEENEY,t M.B., CH.B., PH.D. ; S. J. SAUNDERS,t M.5., M.R.C.P., F.C.P.(S.A.);
E. B. DOWDLE,t M.D., M.R.C.P.; L. EALES,t M.D., F.R.C.P.

Brit. med. J., 1965, 1, 1281-1285

First introduced as an antimalarial drug during the second
world war, the 4-aminoquinoline, chloroquine, has found
increasing use in the treatment of other conditions. The value
of chloroquine in the treatment of chronic discoid lupus
erythematosus is generally accepted and it has been used
extensively for the treatment of other light-sensitive conditions,
including cutaneous porphyria.

In 1954, however, Linden et al. reported "the development
of porphyria during chloroquine therapy." Subsequently,
various reports appeared on the use of chloroquine in porphyria;
some authors claimed that the drug was beneficial,-while others
recorded adverse reactions. Eales (1961) reviewed these reports
and recorded that serial studies had shown a marked increase in
urine porphyrin excretion without coincident rise in the excre-
tion of 8-aminolaevulinic acid (A.L.A.) or porphobilinogen
(P.B.G.) when chloroquine was given to a patient with
cutaneous porphyria; the patient also showed a severe constitu-
tional disturbance. Embree (1961) reported similar findings in
seven Bantu porphyric patients. Cripps and Curtis (1962), in
reporting the toxic effect of chloroquine on three patients
with porphyria hepatica, suggested that this drug worsened the
disease.

It was thus apparent that a drug advocated by some for the
treatment of cutaneous porphyria might, in fact, be harmful.

There has been an unfortunate lack of unanimity regarding
classification and terminology of the diseases of porphyrin
metabolism. This fact, together with the omission from
publications of such vital data as faecal porphyrin
excretion, and the status of other members of patients' families,
has led to confusion. At an International Conference on the
Porphyrias held in Capetown in 1963 (Eales et al., 1963) the
following classification was agreed to by delegates from Great
Britain, the United States, France, Sweden, and South Africa:

I. The Hepatic Porphyrias
1. Acute intermittent porphyria (pyrroloporphyria, Swedish

genetic porphyria).
2. Variegate porphyria (protocoproporphyria, South African

genetic porphyria).
3. The cutaneous porphyrias (purely cutaneous presentation):

(a) Hereditary type. (b) Possibly genetically predisposed type(s)-for
example, the form associated with alcoholism (constitutional,
symptomatic porphyria, porphyria cutanea tarda). (c) Acquired
type(s)-for example, hexachlorobenzene poisoning.

II. The Erythropoietic Porphyrias
1. Congenital erythropoietic porphyria.
2. Erythropoietic protoporphyria.
Discussion of criteria for diagnosis of these various forms of

porphyria will be found in the proceedings of the conference
referred to above.

Study of the literature suggested that almost all reported
adverse reactions to chloroquine had occurred in patients
suffering from type I 3b-namely, " symptomatic porphyria."
Possible exceptions to this are Case 3 of Cripps and Curtis
(1962), the case of Woods et al. (1958), and one of the cases
reported by Teodorescu et al. (1959).

In this paper we report the effects of chloroquine on a total
of nine patients with symptomatic porphyria. In a preliminary
report (Sweeney et al., 1962) it was shown that the administra--
tion of chloroquine to five of the nine patients was regularly
followed by massive uroporphyrinuria without a simultaneous
increase in A.L.A. and P.B.G. excretion. In the first two
patients a moderately severe constitutional disturbance lasting
only 24 hours coincided with maximal uroporphyrinuria. The
serum glutamic oxaloacetic transaninase (S.G.O.T.) activity in
the second patient reached 1,113 Karmen units; the next three
patients showed minor clinical reactions, which were accom-
panied by levels of S.G.O.T. activity not exceeding 250 Karmen
units. The elevation in S.G.O.T. activity was transient, and

* Requests for reprints of this paper should be addressed to Professor
L. Eales, Department of Medicine, University of Capetown,
Observatory, Cape.

1 Department of Medicine, University of Capetown and Groote Schuur
Hospital, Capetown, South Africa.
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