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Development of renal scars in children: missed opportunities in
management

South Bedfordshire Practitioners' Group

Abstract
Objective-To assess the antecedent medical care

of children with renal scars.
Design-Retrospective study of both general

practice and hospital records.
Setting- 12 Group practices in south Bedfordshire

and the radiology and paediatric outpatient depart-
ments of a district general hospital.
Subjects-23 Children with renal scars (six boys,

17 girls) from the 12 group practices, identified from
outpatient, radiology, and general practice records.
Main outcome measures-Number of children in

whom a diagnosis of urinary tract infection had been
made without prior examination of a mid-stream
specimen of urine; number of children who had had a
confirmed urinary tract infection that had not been
investigated further; number who had experienced
delays in investigation or referral; and number who
had received inadequate foliow up.
Results-In all, 11 of the children had received

suboptimal medical care, but the management of the
other 12 could not have been better. The most
common error was failure to investigate possible
urinary tract infections, but follow up of confirmed
infections was also inadequate. These problems
occurred in hospital as well as in general practice.

Conclusion-Opportunities for intervention had
been missed in nearly half of this sample of children
with renal scars.

Introduction
The importance of urinary tract infections in child-

hood and the associated risk of permanent renal
damage are well recognised.' Delays in diagnosis and
treatment of urinary infections have been recorded
in children with renal scars.2 A recent article has
emphasised the high morbidity and mortality in these
children.'
The aim of our study was to assess the antecedent

medical care in a group of children with confirmed
renal scars. Previous research has shown deficiencies in
general practitioners' management of children with
urinary infections.4 We were interested to see whether
the care of children with renal scars showed similar
potential for improvement and also whether renal
scarring could develop despite optimal management.

thirdly, every child with a confirmed infection should
undergo radiography of the renal tract, and at least one
urine sample should be obtained and analysed after
treatment; and, fourthly, every child with abnor-
malities on radiography should receive careful follow
up.
A list of 23 children with renal scars who were

patients in our practices was obtained from three
different sources. Firstly, after obtaining the consent
of our local paediatric consultants, forms were placed
in the paediatric outpatient department and all doctors
were asked to enter the details of children with renal
scars when they attended. Over a three month period
13 cases were identified by this method. Secondly, the
local radiology department had been entering the
records into a computer for six months at the time of
the study. We examined the reports on all technetium-
99m dimercaptosuccinic acid scans that had been
performed during this period and identified a further
seven children from our practices with renal scars.
Thirdly, the 16 general practitioners who made up the
South Bedfordshire Practitioners' Group provided
four further cases from memory. One of these patients
had, however, been seen at a distant hospital, so her
hospital case notes were not available; she was not
therefore included in the study.
We examined the general practice records of these 23

children. The following information was recorded:
* The child's sex, ethnic origin, and date of birth
* The number of episodes of suspected urinary tract
infection which had been treated without a mid-stream
specimen of urine having been obtained beforehand
* The number of episodes of urinary infection that
had been confirmed by mid-stream urinalysis but not
investigated
* The nature of the episode that led to investigation
* The age at which renal scarring had been proved.
The hospital case notes of all 23 children were also

examined to confirm the diagnosis of renal scarring, to
identify those who had been admitted to hospital with
their first confirmed infection, and to look for any
evidence ofdelay by the general practitioner in referring
these children to hospital. Their presenting symptoms
were noted, and an assessment was made of whether
there had been delay in obtaining a mid-stream speci-
men of urine after admission to hospital or in initiating
appropriate treatment with antibiotics. The nature of
hospital follow up was also recorded.

A list of the general
practitioners who
participated in the study is
given at the end of this
paper.
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Methods
We considered that optimal medical care should

fulfil the following four criteria: firstly, in a child who
presents with dysuria or other symptoms suggestive of
a urinary tract infection a mid-stream specimen of
urine should be obtained, which should be sent for
analysis before antibiotics are given; secondly, in a
child who is systemically unwell, treatment with
antibiotics should be started as soon as the urine
sample is obtained, and referral to hospital considered;

Results
The 23 children (six boys and 17 girls) were all white

(table). Eleven (four boys and seven girls) had been
admitted to hospital with their first confirmed urinary
tract infection. Six of these were aged less than 2 years
at the time of diagnosis. The presenting symptoms
were fever in all cases, convulsions in six, abdominal
pain in three, vomiting in two, rigors in two, and
dysuria in one.

BMJ VOLUME 301 10 NOVEMBER 19901082

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.301.6760.1082 on 10 N
ovem

ber 1990. D
ow

nloaded from
 

http://www.bmj.com/


Characteristics and care details in 23 children wzith renzal scars

Age at which scars Admitted to hospital Optimal care
P'atient No Sex Date of birth diagnosed with first infection?' provided?

I At1 22/3/86 4 months Yes Yes
2 MNI 5/7/88 5 months Yes Yes
3 F 19/1/88 8 months Yes Yes
4 F 14/11/88 14 months Y'es Y'es
5 F 4/11/84 14 months Yes No
6 F 1/12/82 18 months Yes Yes
7 F 14/1/84 2 vears No Yes
8 1\1 12/3/85 2 ,cars No Yes
9 F 31 /7/84 3 sears No No

1() F 12/4/83 3 sears Yes Yes
11 F 23/8/83 4 sears No No
12 F 16/5/84 4 sears No No
13 F 24/3'83 4 years No No
14 F 14/5/84 4 vears Yes No
15 F 14/2/84 4 years No Yes
16 F 13/12/78 4 sears Yes Yes
17 F 8/10/83 5 vears No Yes
18 F 29/5/81 5 sears No No
19 M\ 16/9/77 7 sears Yes No
20 I\M 30/3/77 8 sears Yes No
21 F 18/3/75 9 sears No No
22 F 27/8/75 11 vears No No
23 1\1 4/8/72 11 !ears No Yes

Twelve children (two boys and 10 girls) had been
referred after they had presented to their general
practitioner with a confirmed urinary tract infection.
The management of 11 children failed to meet our

criteria for optimal medical care. The errors can be
divided into four types:

(1) FAILURE TO INVESTIGATE POSSIBLE URINARY
INFECTION

In five girls and two boys possible urinary infection
was not investigated. One boy (patient 19) presented to
his general practitioner at the age of 2 years with
urinary frequency and pelvic pain. Dipstick test results
for protein and blood in the urine were normal, but a
mid-stream urine sample was not requested. He was
subsequently admitted at the age of seven with fever,
right sided abdominal pain, and nausea. Analysis of
an initial mid-stream urine sample yielded negative
results, but a subsequent positive result was filed in the
notes without any action being taken. One month later
he was readmitted with similar symptoms. His appen-
dix had been removed before the second positive result
was recorded.

Another child (patient 11) had a possible urinary
tract infection while in hospital. She was admitted with
fever, dysuria, and urinary frequency. She had taken
an antibiotic before admission, and the result on mid-
stream urinalysis was doubtful. She subsequently
developed lobar pneumonia, and her renal tract was
not investigated until she presented to her general
practitioner eight months later with similar symptoms,
when analysis of a mid-stream sample of urine con-
firmed infection.

Five other children (patients 9, 12, 13, 20, and 21)
presented to their general practitioners with possible
urinary tract infections, but mid-stream urinalysis was
not performed. Their symptoms included dysuria,
balanitis, abdominal pain, urinary frequency, and
fever. One girl (patient 12) attended her general
practitioner on six occasions with such symptoms, but
no mid-stream urine samples were obtained. This
caused a delay in referral of 15 months, and she had
renal scars when first investigated. Renal scars in
another girl (patient 9) were diagnosed only when she
was referred for small stature, and a routine mid-
stream urine sample showed an occult infection. She
had presented to her general practitioner on four
previous occasions with fever, vomiting, abdominal
pain, and dysuria, but no mid-stream urine samples
had been obtained. She also had scarring on initial
investigation.

(2) DELAYED ANTIBIOTIC TREATMENT

There was evidence in the hospital notes of delay in

starting antibiotic treatment after admission in one
girl, who was aged 14 months (patient 5). Antibiotic
treatment was not instigated for 24 hours because the
initial result on mid-stream urinalysis was doubtful
(there were only 107 organisms/l of E coli with
1-2x I04 pus cells/l), even though she still had fever
and repeated convulsions. A second mid-stream urine
sample confirmed infection.

(3) FAILURE TO INVESTIGATE CONFIRMED URINARY
INFECTIONS

In three girls and one boy confirmed urinary
infections were not investigated. One girl (patient 14),
who was admitted to a hospital outside of our district
with a febrile convulsion caused by a confirmed
urinary tract infection, was not investigated at the
time, and no arrangements for follow up were made.
Her general practitioner subsequently referred her to
our local hospital for follow up. Two other girls
(patients 18 and 21) had presented to their general
practitioners three times with urinary tract infections
(confirmed by mid-stream urinalysis) before they were
referred for investigation. In one case (patient 18) the
initial intravenous urogram and dimercaptosuccinic
acid scan taken when she was 3 years old were normal.
She developed repeated infections and started taking
prophylactic antibiotics. A repeat scan two years later
showed scarring. A further child (patient 19) had a
confirmed urinary infection while in hospital that was
not immediately treated or investigated (see above).

(4) INCOMPLETE INVESTIGATION AND INADEQUATE
FOLLOW UP

One girl (patient 22) was referred to the paediatric
outpatient department by her general practitioner at
the age of 11 after her first confirmed infection. An
intravenous urogram showed a clubbed calix on the
right side, but a micturating cystourethrogram was
normal. A dimercaptosuccinic acid scan was not
performed initially, and she was discharged from
follow up. Ten months later she was admitted with
pyelonephritis, and a subsequent scan showed two
scars in the right kidney.

Discussion
Twelve of the 23 children in this study developed

renal scarring despite apparently optimal care. Seven
of these were admitted to hospital with their first
known infection, and this group included five of the six
who were under 2 years old when the scarring was
discovered. It may be that in these cases the damage
occurred in the first few hours after the first infection;
it is difficult to see how it could have been prevented.

In 11 of the 23 children there was evidence of
suboptimal management. In seven of these there were
deficiencies in general practitioners' care. Failure to
refer two girls after their first confirmed urinary
infection and failure to perform mid-stream urinalysis
in six children with symptoms suggestive of urinary
tract infection led to delays in diagnosis (for one girl
(patient 21) both of these applied).

In one girl (patient 5) there was delay in starting
antibiotic treatment after admission to hospital. In
another girl (patient 18), although there was consider-
able delay in referring her for investigation, the renal
scarring did not become apparent until she had been
under hospital care for some years. In one boy (patient
19) the scarring may have occurred during a hospital
admission, although a previous possible urinary
infection had been recorded in the general practice
notes. There were three other children in whom more
intensive investigation by the hospital may have been
justified (patients 11, 14, and 22).
We could make no real criticism of the general
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practitioners for delaying referral to hospital of those
children who were acutely ill: although several children
had been symptomatic for some days before admission,
the symptoms were often non-specific (for example,
fever) and the diagnosis became apparent only when
some new symptom, often a convulsion, occurred. Nor
was there any evidence of delay in obtaining mid-
stream urine samples from the children who were
admitted to hospital: they were all taken within
24 hours of admission. In all patients with confirmed
urinary tract infection a negative result on mid-stream
urinalysis was obtained after treatment.

It is difficult to collect information on a large number
of children with renal scars, and our sample cannot be
representative because of the method of selection. It is
biased towards those who had recently been scanned
and those who were attending the outpatient depart-
ment at the time of the study. These factors should
increase the likelihood that they would receive good
medical care. Also, the patients were from our own
practices, and the general practitioner management
may be atypical.

Despite this the fact that no deviation from conven-
tional standards of medical care was found in either the
general practice or hospital case notes of 12 children
with renal scars is important as it suggests that we are

currently unable to prevent the development of renal
scars in some children. The finding of missed oppor-
tunities for intervention in the notes of 11 children is
also important: although our understanding of the
mechanism of renal scarring is incomplete, it is likely
that failure to investigate urinary tract infections and
arrange appropriate follow up contributed to avoidable
renal damage in these children.

Members of the South Bedfordshire Practitioners' Group
were: Gina Johnson, MRCGP; Ian Hill-Smith, MRCP; Mike
Bainbridge, MRCGP; Richard Brown, MRCGP; Nick Curt,
MRCGP; Chris Ellis, MB; Pravin Goutam, MB; Paul Hassan,
MRCGP; Sheila Loweth, MRCGP; Debbie Radcliffe, MB; Delyth
Roberts, MRCGP; Ruth Robinson, MB; Kathleen Swan, MB;
Cathy Sykes, MB; Martin Waldron, MB; Sara Warriner, MB.
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ANY QUESTIONS
What surgical treatment is advisedfor spastic diplegia with prominent adductor
spasm?

This is an impossible question to answer because it depends on the
individual patient and his or her age, developmental stage, and overall
ability. None can be considered in isolation. Decision making in cerebral
palsy has to be carefully tailored to the individual requirements ofthe child.

In general terms once it is clear that conservative forms of treatment
are not helping or have resulted in a plateau then the surgeon can
consider weakening the adductor muscles either by a classical release
of the adductor longus brevis or by neurectomy of the anterior obturator.
Many surgeons believe that neurectomy is not now necessary. If the
child is likely to be a reasonable walker transfer rather than simple release
is preferred.

If the child is a poor walker or cannot walk and there is evidence of
progressive lateral displacement and dysplasia of the hip a fairly radical
adductor release should be done, often with the addition of a psoas
release. -JOHN FIXSEN, consultant orthopaedic surgeon, London

Does the benzodiazepine withdrawal syndrome really exist? Could it in fact be a
recurrence ofpre-existing chronic anxiety, successfully controlled until the drug is
withdrawn?

The benzodiazepine withdrawal syndrome is a genuine phenomenon,
although there are many false lookalikes that could be subsumed under the
heading of pseudowithdrawal reactions.' Three features are necessary for
the full syndrome: (i) onset within three days ofstopping or reducing a short
acting benzodiazepine-for example, triazolam-and within six days with a
long acting one-for example, nitrazepam; (ii) the development of new
symptoms during the withdrawal period2; and (iii) a peak in the intensity of
symptoms during the withdrawal period followed by resolution.
The list of potential new symptoms includes perceptual disturbances

such as depersonalisation, itching sensations, tinnitus, epileptic seizures,
and psychotic phenomena. It is impossible to argue that these are all
symptoms of pre-existing anxiety, particularly if they resolve after the
withdrawal period is complete. Nevertheless, symptoms of anxiety may
also be those of withdrawal-hence the interpretation of rebound anxiety
and insomnia as indicating some dependence-and if the time course of
these symptoms follows the pattern of (iii) above a withdrawal syndrome is
probably present. 3

True benzodiazepine withdrawal symptoms are best shown with
a double blind procedure. With the public's increasing awareness
of dependence on tranquillisers the potential for pseudowithdrawal
symptoms is greater. The expectation of withdrawal symptoms whenever a
psychotropic drug is reduced is best described as the "nocebo" effect; it is
harm that is predicted rather than the placebo effect of benefit. These false
withdrawal phenomena can usually be identified because of their time
course as there is little or no delay between the time the drug is reduced or

stopped and the onset of symptoms. -PETER TYRER, senior lecturer in
psychiatry, St Charles's Hospital, London

1 ryrer P, Owen R, Dawling S. Gradual withdrawal of diazepam after long-term therapy. Lancet
1983;i: 1402-6.

2 Ashton H. Benzodiazepine withdrawal: an unfinished story. BrMedJ 1984;288:1 135-40.
3 Murphy SM, Owen RT, Tyrer PJ. Withdrawal symptoms after six weeks' treatment with

diazepam. Lancet 1984;ii: 1389.

What are the indications for male hormone replacement therapy? What are
its benefits and disadvantages? If indicated, what are the best forms of
administration?

Administration of the male hormone testosterone is clearly indicated if
there is a demonstrable deficiency. This may result from necessary
castration in adults-for example, removal of a solitary testis for malignant
disease. In these circumstances the best method of administration is
monthly intramuscular depot injections or three monthly pellets inserted
subcutaneously in the abdominal wall under local anaesthesia. A normal
size single testis will probably produce enough testosterone, although
increased stimulation of Leydig's cells by luteinising hormone is often
evident by a raised serum concentration of this pituitary hormone. A
deficiency of testosterone production in men is evidenced by loss of libido,
and this is restored by replacement therapy.

There is no good evidence of any beneficial effects in treating impotence
in men with normal plasma testosterone concentrations. The weak
androgen mesterolone is often given to men with oligospermia, usually on
an empirical basis to see if any improvement in the results of semen
analysis occurs. Evidence for the existence of an "andropause" in a middle
aged man is anecdotal. Although plasma testosterone concentrations
decline with advancing years,' they remain within the accepted normal
range and may be considerably raised by stimulation with injection of
human chorionic gonadotrophin.' Hot flushes have been reported in men
with acute testicular insufficiency and are cured by giving androgen.' Such
treatment, however, is clearly contraindicated after bilateral orchidectomy
for prostatic cancer, where the aim is to stop androgen stimulation of the
malignant prostate.
When given to patients with hypopituitarism androgens may lead to

normal sexual development and potency but unfortunately not to fertility.
The preferred treatment is with human chorionic gonadotrophin and
menotrophin. Caution must be exercised when treating delayed puberty in
boys with androgens of human chorionic gonadotr6phin as premature
fusion of epiphyses may result in short stature. -J C GINGELL, consultant
urologist, Bristol
1 Sterns EL, McDonnel JA, Kaufmann Bj, et al. Declining testicular function with age: hormonal

and clinical correlates. AmJ Med 1974;57:761-6.
2 Burge PD, Harper ME, Hartog M, Gingell JC. Subcapsular orchidectomy-an effective

operation? Proceedings of the Royal Society ofMedicine 1976;69:663-4.
3 Feldman JM, Postlethwaite RW, Glenn JF. Hot flushes and sweats in men with testicular

insufficiency. Arch Intern Med 1976;136:606-8.
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