
pathology, for all forms of criminal and civil legal practice.
Home Office regional forensic science laboratories serve only
the police and prosecution service and exclude pathology.
Apparently the working party visited the Copenhagen Insti-
tute, but it is not mentioned in the report, and the medicolegal
institutes in Germany, which enjoy a worldwide reputation,
are ignored.
Any suggestion that forensic pathology might be "sub-

sumed" within the forensic science service is rejected outright
by the working party, which sees the role of the Home Office
as "strictly limited to ensuring that the 'market' for forensic
pathology services is such that supply and demand are
equated without any sacrifice of quality." Accordingly, the
report goes no further than suggesting that "within the Home
Office, responsibility for the forensic pathology service
should be related to that for forensic science." There is a
passing reference to the Trenchard committee's proposal in
1936 that there should be a single forensic medicine institute
in London, but the working party thought that the concentra-
tion of all London forensic pathology work in one place would
have a serious effect on the four London departments and
their medical schools.
The report assumes throughout that any radical reorganisa-

tion would damage a forensic pathology service that is
"recognised to be among the best in the world," and that there

would be serious consequences for both undergraduate and
postgraduate training in forensic medicine and pathology.
Although the working party referred to the finding of a
European Community working party that standards of pro-
ficiency in forensic medicine in Britain fall far below those
expected of a doctor free to practice medicine in other
European countries, it nevertheless refused to consider the
organisation of forensic pathology services in those countries
and the effect that they have on relevant medical training.

Forensic pathologists may be expected to welcome this
report because it preserves their exceptional degree of
independence. The police will be relieved that it managed to
avoid any reference to their exclusive access to the regional
forensic science laboratories-an unfair advantage that sits
uneasily under an adversarial system of justice. The govern-
ment will be the most relieved because its acceptance of the
report conveniently postpones the inevitable and radical
reorganisation of the service, which is so long overdue. The
verdict of posterity, however, will be a different matter.

J D J HAVARD
London NI 3DL

1 Knight B. Forensic pathology: the chronic crisis. BMJ 1985;291:1145.
2 Brodrick N. Report of the committee on death certification and coroners. London: HMSO, 1971.
3 Home Office. Report ofthe working party on forensic pathology. London: HMSO, 1989.

Regular Review

Ultrasonography in the diagnosis of renal obstruction

Sensitive but not very specific

Intravenous urography has been a mainstay of the diagnosis of
renal obstruction for many years. One of the principal signs it
shows is dilatation of the pelvicaliceal system and ureter
proximal to the site of obstruction. Not all dilated collecting
systems, however, are obstructed, and various urographic
criteria are used to identify non-obstructive dilatation.'

Urography requires using ionising radiation and contrast
medium, both ofwhich carry small risks to the patient. About
5% of patients develop minor side effects,23 less than 0-1%
develop major complications, and the mortality with ionic
contrast media is between 1 in 40 000 and 1 in 75 000.24

Recognition that the cheaper and less invasive technique of
ultrasonography can detect dilatation of the collecting system
has led to its widespread use in place of urography to diagnose
obstruction.' Recently, however, doubts have been voiced
about the reliability of the procedure after reports of patients
with obstruction in whom no dilatation was shown by
ultrasonography.6"-' One commentator claimed that "ultra-
sound is not good at detecting dilatation of the pelvicalyceal
system and is subject to false positive and false negative
errors."" This review will reconsider the value and place of
ultrasonography in diagnosing renal obstruction with partic-
ular attention to its sensitivity and its ability to separate
obstructive from non-obstructive causes of dilatation.

Urographic diagnosis of obstruction
Intravenous urography identifies urinary tract dilatation

caused by obstruction. The excellent detailed images it
provides of the pelvicaliceal system allow detection of mild

caliceal blunting-the earliest sign of dilatation of the
collecting system. Provided that the obstructed kidney
excretes sufficient contrast medium, urography will show the
anatomy of the pelvicaliceal system and ureter down to the
site ofobstruction. At the obstruction there will be a partial or
complete hold up of the passage of contrast medium, which,
together with delayed pelvicaliceal filling, indicates that the
dilatation is obstructive. In acute obstruction, often caused by
ureteric calculus, further evidence ofobstruction will be given
by a nephrogram, which increases in density with time.

Carefully conducted urography will also identify most
non-obstructive causes of pelvicaliceal dilatation. The most
common are distensible systems, usually after obstruction or
after infection during pregnancy'2; vesicoureteric reflux; and
congenital variants and anomalies-for example, extrarenal
pelvis, megacalix, and megaureter.

Distensible systems appear dilated in the early urogram
films but drain on the later ones.'2 Vesicoureteric reflux
should be suspected if there is variable dilatation of the
pelvicaliceal system and ureter during urography or if
dilatation predominantly affects the lower ureter. In non-
obstructed extrarenal pelves the contrast medium washes out
after intravenous frusemide, whereas in pelviureteric junction
obstruction the pelvis distends further and the patient usually
experiences pain. Most congenital anomalies causing dilata-
tion show typical features at urography-for example, in
congenital megaureter there is usually a narrow ureteric
segment proximal to the bladder. '4
A source of potential confusion in the diagnosis of obstruc-

tion is the absence of any relation between the degree of
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dilatation of the pelviciceal system and the functional severity
of obstruction. In acute obstruction of the ureter by a calculus
the dilatation of the pelvicaliceal system and ureter is usually
mild, even with complete obstruction. In some severe cases of
chronic obstruction-for example, those caused by retroperi-
toneal fibrosis or malignancy- dilatation may also be mild.'5

Diagnosis of dilatation of the collecting system by
ultrasonography

Ultrasonography provides sectional images of the kidney
that do not show the pelvicaliceal system in most normal
people. At the centre of the kidney there is a cluster of bright
echoes-the sinus echoes-largely produced by renal sinus
fat. When the collecting system dilates a multiloculate fluid
collection is seen in the sinus. This is made up of the larger
renal pelvis, lying centrally, communicating with the smaller
peripheral calices.

Although the collecting system is not seen in most normal
people, it may be visualised if there is a high fluid intake with
diuresis. Even slight ureteric hold up caused by a distended
bladder may cause visualisation of a normal collecting system.
Some anatomical variants such as a large major calix or an
extrarenal pelvis may also cause visualisation.

Unlike urography, ultrasonography does not visualise the
normal ureter. Even when the ureter is dilated much of its
mid-part is usually hidden by gas in the bowel and only the
upper and lower few centimetres are seen. Nor does ultra-
sonography provide the functional evidence of obstruction
given by excretion of contrast medium during urography.

Sensitivity and specificity of ultrasonography in renal
obstruction

Carefully performed ultrasonography is a very sensitive
detector of collecting system dilatation in obstruction both
when renal function is normal and when it is impaired. 16-22
Even minor degrees of dilatation may be detected. To achieve
high sensitivity the scanning technique must be painstaking
and the images carefully interpreted. If mild dilatation in
patients with acute obstruction and some with longstanding
obstruction is not to be overlooked any degree of visualisation
of the collecting system must be treated as important until it
has been shown that it is not due to obstruction.23

Misinterpretation may occur if fluid collections within the
kidney apparently do not communicate and are considered to
be cysts.24 When obstruction is a clinical possibility, any
central fluid collections in the kidney must be treated as
potentially important. There is potential for false negative
results on ultrasonography if the pelvicaliceal system is filled
with solid material such as calculus, blood clot, or pus.20 24
Plain films should be used, supplemented if necessary by
plain tomography, to detect opaque calculi, which may
obscure a dilated pelvicaliceal system. False negative results
may also occur if dehydration or underlying renal par-
enchymal disease cause a low urine output, which may be
associated with a non-dilated obstructed system.24
Even with careful technique and interpretation dilatation is

not seen with ultrasonography in a few patients with obstruc-
tive renal failure.6-'0 Most such patients show no dilatation on
computed tomography or antegrade pyelography. The diag-
nosis is made only when there is improvement of renal func-
tion after percutaneous drainage. In patients with renal failure
for which a cause cannot be found it may occasionally be
necessary to consider either antegrade or retrograde pyelo-
graphy to diagnose obstruction.

If, then, any visualisation of the collecting system with
ultrasonography is considered potentially important the

investigation may be expected to be non-specific-and the
incidence of false positive results has been reported as high as
26%. 6 17 20 21 In most non-obstructive causes of dilatation
ultrasonography shows only a dilated collecting system in the
kidney. By comparison urography is much more specific. The
greater anatomical detail that urography provides enables the
identification of anatomical variants, such as a large major
calix or extrarenal pelvis, and non-obstructive pelvicaliceal
pathology, such as blunted calices in reflux nephropathy or
papillary necrosis; all these may cause pelvicaliceal visual-
isation with ultrasonography.24 The ability of urography to
show whether the ureter drains or whether there is ureteric
hold up is also important in separating the non-obstructed
distensible systems from those with obstruction. When
ultrasonography shows multiple central fluid collections in
the presence of parapelvic cysts, urography shows that the
collecting system is compressed but that no contrast medium
enters the fluid collections.

Mild dilatation of the collecting system is the most usual
false positive observation with ultrasonography.'62' A recent
study showed that when this was an incidental finding the
incidence of obstruction was low (less than 6%)-but when
obstruction was clinically suspected about half the patients
with mild dilatation were obstructed.2" The use of duplex
Doppler techniques may increase the specificity of ultra-
sonography. Some patients' false positive results are caused
by visualisaton of normal intrarenal vessels, particularly
veins. Duplex Doppler shows a typical venous or arterial
waveform arising from the central renal fluid collection in
these patients.26 Increases in the resistance of the intrarenal
vessels detected by duplex Doppler may also differentiate
obstructed from non-obstructed dilated systems.27 The
specificity and reproducibility of these findings need further
evaluation.

Because of this poor specificity, visualisation of the collect-
ing system with ultrasound usually requires further investiga-
tion by urography, computed tomography, or antegrade
pyelography. The choice of technique depends on the degree
of dilatation, the renal function, and how strongly obstruction
is suspected.

The place of ultrasonography in suspected obstruction
Given this background understanding of the interpretation

of visualisation of the collecting system on ultrasonography, a
series of recommendations may be made about its use in
suspected obstruction.

Suspected acute obstruction (for example, ureteric colic)-
Urography remains the investigation of choice. It shows and
locates calculi in the ureter and in many cases provides
additional functional evidence of obstruction. Although
ultrasonography can show the mild dilatation of acute
obstruction, it cannot differentiate this from visualisation of
the collecting system in the well hydrated normal person.
In many patients the combination of ultrasonography and
plain radiographs does not show the site and cause of
obstruction.2029 Ultrasonography and plain radiography may
be used if there is a history of allergy to contrast medium or to
follow up patients with a known opaque ureteric stone.

Suspected ureteric colic in pregnancy-Ultrasonography is
often unhelpful because normal pregnant women show dilata-
tion of the pelvicaliceal systems and ureters from as early as
12 weeks' gestation.30 Pelvicaliceal dilatation shown by
ultrasonography is therefore ofno value in indicating whether
there is ureteric obstruction. A limited intravenous urogram
is the investigation of choice.

Loin pain with suspected chronic obstruction-As the likely
diagnoses are obstruction of the ureter by calculus or
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pelviureteric junction obstruction the technique of choice is
urography, supplemented if necessary by frusemide.

Prostatism or pelvic neoplasm: rule out obstruction-In most
patients ultrasonography is the technique of choice.3' If the
surgeon wishes the ureter delineated preoperatively in a
patient with a pelvic neoplasm urography is necessary.
Renal failure-Ultrasonography combined with plain

radiography and plain renal tomography is a satisfactory first
investigation."2022 The potential importance of minor dilata-
tion of the collecting system cannot be over emphasised, and
further investigation is essential in all patients in whom the
collecting system is visualised.

Evaluation oftransplanted kidneys-In transplanted kidneys
the normal collecting system may be visualised because of
minor degrees of hold up at the ureterovesical junction or
because of vesicoureteric reflux. Baseline ultrasonography
should be performed soon after transplantation. If renal
function deteriorates follow up ultrasonography may be used
to check for any increase in dilatation of the collecting system
indicating possible obstruction.

Suspected obstruction in the presence of infection-Ultrason-
ography is the method of choice to detect dilatation of the
collecting system in those few patients with urinary tract
infection in whom an obstructed pyonephrosis is suspected
because of severe loin pain and systemic upset.
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Suspected obstruction in cystic disease-In patients with
multiple renal cysts, including those with adult polycystic
kidney disease, ultrasonography cannot diagnose dilatation of
the collecting system because of the multiple intrarenal fluid
collections. Urography is therefore indicated.

Suspected obstruction in patients with ileal loop diversion-
Some reflux into the ureters with intermittent dilatation ofthe
upper tracts is a normal finding. Ultrasonography is therefore
not a good method of checking for possible upper tract
obstruction, and urography or ileal loopography are better.32

Conclusions
Ultrasonography is a highly sensitive but non-specific

detector of dilatation of the collecting system. It is best used as
a screening method when there is a clinical suspicion of
chronic rather than acute obstruction. For safe and effective
use the technique must be painstaking and the interpretation
careful. The choice of further investigation when the collect-
ing system is visualised by ultrasonography will be guided by
the clinical findings and the renal function in each particular
patient.
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