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will be posted within seven days. You can
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our homepage.

The editors will decide as before whether
to also publish it in a future paper issue.

Recurrent urachal
adenocarcinoma
Primary adenocarcinoma of the bladder
accounts for less than 1% of all bladder
malignancies.1 Of these, 20–39% are urachal
in origin. Urachal adenocarcinoma is more
common in men and tends to present in the
5th or 6th decades, although it has been
described in a 15 year old girl.2 The common
presenting symptoms are haematuria, pain,
irritative symptoms, and mucousuria.3 We
report a 37 year old woman who presented
with a history of irritative voiding symptoms
and a suprapubic mass. Five years earlier, she
had undergone a laparotomy, partial cystect-
omy, and excision of a urachal tumour at
another centre. Cystoscopy revealed no defi-
nite intravesical lesion, apart from a small
diverticulum at the site of the previous
bladder resection. A bladder biopsy showed
a minimal degree of oedema and chronic
inflammation, but no other abnormality. A
contrast computed tomography scan revealed
a mass lesion deep to the anterior abdominal
wall, measuring 5 cm in diameter. It was
consistent with recurrent carcinoma in the
region of the urachal remnant. At laparot-
omy, we found a mass lesion, situated 10 cm
superior to the dome of the bladder, which
was attached to the posterior wall of the
rectus abdominus muscle. A wide excision of
the mass was performed including a large
ellipse of skin and rectus muscle. A portion of
the dome of the bladder was excised sepa-
rately to exclude microscopic involvement,
and lymph nodes from the omentum were
also biopsied.

Histologically, such tumours are often
mucinous in phenotype, as was the case in
our patient.4 The tumour was multicystic and
infiltrated the muscle in an expansile fash-
ion. The epithelium showed only minor
atypia, with nuclear hyperchromasia and
stratification (fig 1). Comparison of the
histology with the resection specimen taken
five years earlier showed an identical picture,
confirming this as a recurrent urachal ade-
nocarcinoma.

The prognosis for urachal adenocarcinoma
does not differ significantly from non-urachal
adenocarcinoma, and is relatively poor, with

a five year survival of 37% and a 10 year
survival of 17%.4 This may result from the
relatively late presentation and advanced
stage of these tumours. The treatment is
primarily surgical, with extended partial or
total cystectomy, and en bloc excision of the
urachal mass, urachal tract, and umbilicus
advocated.5 These tumours are radioresistant
and the results of adjuvant chemotherapy are
not yet clear.3

Urachal adenocarcinoma is an uncommon
malignancy that often presents late because
of its location and relatively non-specific
symptoms. This probably results in its poor
prognosis. Adequate primary surgery and
close follow up is the treatment of choice.
Importantly, despite the poor published
prognosis and presentation with stage III
disease, our patient has survived with only a
local recurrence after five years.

D Besarani, C A Purdie, N H Townell
Tayside University Hospitals NHS Trust, Ninewell

Hospital, Dundee DD1 9SY, UK; dler29@hotmail.com

References

1 Thomas DG, Ward AM, Williams JL. A study of
52 cases of adenocarcinoma of the bladder.
Br J Urol 1971;43:4–15.

2 Cornil C, Reynolds CT, Kickham CJ. Carcinoma of
the urachus. J Urol 1967;98:93–5.

3 Sheldon CA, Clayman RV, Gonzalez R, et al.
Malignant urachal lesions. J Urol 1984;131:1–8.

4 Grignon DJ, Ro JY, Ayala AG, et al. Primary
adenocarcinoma of the urinary bladder. A
clinicopathologic analysis of 72 cases. Cancer
1991;67:2165–72.

5 Santucci RA, True LD, Lange PH. Is partial
cystectomy the treatment of choice for mucinous
adenocarcinoma of the urachus [review]?
Urology 1997;49:536–40.

An immunodiagnostic method for
the detection of Shiga-like
toxigenic Escherichia coli in
faeces
Escherichia coli O157 is one of the most
common serotypes of shiga-like toxin produ-
cing E coli, and has been associated with
serious disease and several high profile out-
breaks.1

The QuixTM Rapid E coli O157 Strip Test
(Universal HealthWatch Inc, Columbia,
North Carolina, USA) is an immunochroma-
tographic test that detects the O157 antigen

using a colloidal gold labelled antibody. We
chose to evaluate the QuixTM Strip Test for
the detection of E coli O157 in faecal speci-
mens of patients with bloody diarrhoea or
clinical symptoms typically associated with
E coli O157 infection, such as haemolytic
uraemic syndrome.1

Two hundred and fifty eight consecutive
patient specimens referred to our routine
diagnostic laboratory with indications
described above were entered into our study.
Performance of the QuixTM Rapid E coli O157
Strip Test was compared with growth on
sorbitol MacConkey agar, a method used for
routine detection of E coli O157 in our
laboratory.2 The test was performed according
to the manufacturer’s instructions. Briefly, a
sample of faeces approximately 5 mm in
diameter was suspended in five drops of
buffer solution. A strip was placed in the tube
and the sample allowed to migrate along the
strip for five minutes. The results were then
read directly from the strip.

Of the 258 specimens included in our
study, eight yielded E coli O157 on sorbitol
MacConkey agar and all eight specimens
were identified using the QuixTM Rapid E coli
O157 Strip Test.

Of the 250 E coli O157 negative specimens,
all were negative using the QuixTM Rapid
E coli Strip Test.

We also tested a sample previously culture
positive for E coli O157 that had been stored
at 4 C̊ for six months. This produced a
positive result with the Quix strip, despite
no growth on re-culture. This demonstrates
that the strip test can function in the absence
of viable bacteria, and therefore may be used
for the retrospective study of specimens.

Limitations of the test include the high cost
and inability to detect serotypes of shiga-like
toxigenic E coli other than O157. Few studies
have assessed the frequency at which non-
O157 serotypes cause disease, although a two
year study in Canada reported that non-O157
shiga-like toxigenic E coli were isolated from
0.7% of patient specimens.3 Further evalua-
tion of the incidence of non-O157 shiga-like
toxigenic E coli would be required to deter-
mine the value of the Quix Strip Test.

The results of our limited study suggest
that the strip test is highly sensitive and
specific and larger scale studies may be
warranted. The rapid turn around time is
advantageous, providing clinicians with a
prompt diagnosis, and the test may prove
suitable for near patient testing. Overall, the
QuixTM Rapid E coli O157 Strip Test was
quick, accurate, and simple to use.
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Figure 1 High power photomicrograph of a
well differentiated urachal adenocarcinoma
showing abundant mucin secretion (upper
part).

882 J Clin Pathol 2003;56:882–884

www.jclinpath.com



3 Griffin PM, Tauxe RV. The epidemiology of
infections caused by Escherichia coli O157:H7,
other enterohemorrhagic E. coli, and the
associated hemolytic uremic syndrome. Epidemiol
Rev 1991;13:60–98.

Cartilage in bone marrow biopsy
and purple granular deposits in
the biopsy touch
Heparin and chondroitin sulfate are both
proteoglycans. Therefore, we carried out this
study to examine whether heparin-like gran-
ular deposits, which frequently impair the
morphological assessment of bone marrow
touch preparations, could result from the
inclusion of cartilage in the bone marrow
biopsy.

Touch imprints were made from bone
marrow biopsies taken from the posterior
superior iliac spine using Jamshidi needles.1 2

Bone marrow touch preparations were
stained with Jenner Giemsa, and decalcified
bone marrow biopsies were stained with
haematoxylin and eosin.

Two hundred and twenty consecutive bone
marrow touch preparations and the corre-
sponding biopsies were evaluated for the
presence of purple granular deposits and
cartilage, respectively. Inspection of trephine
biopsies for cartilage was done without
knowledge of the touch imprint findings.

The x2 test was carried out to test whether
granular deposits and/or bone marrow biopsy
cartilage were more common in children than
in adults.

One hundred and ten of the 220 touch
preparations had purple granular deposits.
One hundred and five cases were free of such
deposits. Five cases were interpreted as
equivocal with regard to granular deposits.

Samples that were positive for deposits had
large numbers of fine to coarse granules,
which were located extracellularly (figs 1 and
2). These could pose a significant problem in
interpretation, particularly in bone marrows
that were not normal or had leukaemic
infiltrates. All the 110 positive cases had
cartilage in the bone marrow biopsies; there
was one case in which cartilage was not
observed initially, but was seen when further
sections were taken from the biopsy

The five cases that were equivocal on bone
marrow touch showed cartilage in the bone
marrow biopsy. The touch preparation in
these cases had minimal granular deposits.
The findings appeared suggestive, but not
definitive, for the presence of cartilage.
However, their similarity with the sparsely
granular appearance at the periphery of florid

deposits showed that the equivocal appear-
ance, too, was probably of cartilaginous origin.

In none of the 105 cases where the bone
marrow touch preparation was free of gran-
ular deposits was cartilage seen in the biopsy.

Among the 220 patients, 83 were children
(( 15 years). Of these 83, 68 were positive
for granular deposits and cartilage, whereas
the remaining 15 were negative for both.
When the proportion of children who had
(68) or did not have (15) granular deposits
was compared with the corresponding figure
for adults (47 and 90, respectively), the
difference, evaluated by the x2 test, was
significant (p , 0.0001).

In no case were crush artefacts observed.
Purple granular deposits that obscure

morphology and make the satisfactory eva-
luation of bone marrow touch preparations
difficult or at times impossible are of com-
mon occurrence in our experience, although
surprisingly, to the best of our knowledge, are
not mentioned in the published literature.1–5

Our results very clearly demonstrate that
purple granular deposits, generally dense, in
bone marrow touch preparation appear only
if cartilage is included in the bone marrow
biopsy. The odd case with apparently no
cartilage results from the orientation of the
bone marrow biopsy, such that a particular
section may fail to include the cartilage. In
contrast, the presence of only equivocal
sparse granularity in a sample containing
cartilage can be explained by the proportion
constituted by, and the position of, the
cartilage within the biopsy, and the way it
has been touched on to a slide.

The high frequency of cartilage in the
trephine bone marrow biopsy of children
has been documented previously,4 and
explains the more common occurrence of
granular deposits in biopsies from children.
The absence of crush artefacts on the touch
preparations showed that excess force was
not used when making imprints.

The importance of this observation lies in
the fact that not only are bone marrow
biopsies commonly performed, but the touch
preparation made from them may at times be
the most important resource for the evalua-
tion of morphology, cytochemistry, or immu-
nocytochemistry.3 This may occur, for
instance, when fibrosis or a densely cellular
bone marrow make the bone marrow aspira-
tion unsatisfactory.4 In our cancer centre,
where bone marrow biopsy with touch
imprint rather than aspiration is the com-
monly performed procedure, this artefact at
times impedes swift reporting of the bone
marrows.

We conclude that purple granular deposits
that impair the evaluation of bone marrow
touch preparations are a result of the
presence of cartilage in the bone marrow
biopsy, and are seen more often in children.
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Results of measurement of urine
osmolality and sodium in the
evaluation of severe
hyponatraemia
Measurement of urine osmolality and urine
sodium is often advocated in the evaluation
of severe hyponatraemia. In a recent article in
the Journal of Clinical Pathology, Saeed and
colleagues documented the frequency with
which these investigations were performed.1

However, the results of urine biochemistry
obtained in the assessment of severe hypona-
traemia are rarely reported.2

We examined the computer records of 59
patients (44 women, 15 men; age range, 22–
93 years) found in 2002 to have a serum
sodium of less than 120 mmol/litre, in whom
a urine osmolality was requested at around
the same time (the total number of patients
with a serum sodium of less than 120 mmol/
litre during the same period was 304). Case
notes were available for 34 of these patients.
Figures 1 and 2 show the results of urine
osmolality and sodium measurement, respec-
tively. Serum osmolality confirmed a hypo-
osmolal state in 41 of the 45 patients in
whom it was measured. Of the four patients
in whom a hypo-osmolal state was not
confirmed, three were uraemic and one was
hyperglycaemic. Cortisol was measured,
either randomly or as part of a short
synacthen test, in 28 patients; it was greater
than 560 nmol/litre in all but two, both of
whom had secondary adrenal insufficiency,
one as a result of treatment with high dose
steroids, and the other because of failing to
comply with steroid replacement after hypo-
physectomy. Thyroid stimulating hormone
was in the hypothyroid range in eight of 36
patients, although hyponatraemia was attrib-
uted to hypothyroidism in only two of these.
Clinical information sought included volae-
mic status (for example, dehydration and
oedema), postural hypotension, clues from
the history about the likely mechanism of
hyponatraemia, and how the patient was

Figure 2 Purple granular deposits in a bone
marrow touch preparation (Jenner Giemsa
stained; original magnification, 61000).

Figure 1 Purple granular deposits in a bone
marrow touch preparation (Jenner Giemsa
stained; original magnification, 61000).
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treated (for example, fluid restriction, ster-
oids, etc).

Urine osmolality was 100 mmol/kg or more
in 54 of 59 patients, and was less than
600 mmol/kg in all but one patient, who had
septic shock (fig 1). These data raise several
issues relating to the usefulness of urine
osmolality results in the assessment of
hyponatraemia. First, the results obtained
from the measurement of urine osmolality
merely confirm the presence of impaired
water excretion in most hyponatraemic
patients. Formal diagnosis of the syndrome
of inappropriate secretion of antidiuretic
hormone (SIADH) may require the demon-
stration of a urine osmolality that is inap-
propriately high for the serum osmolality,3

but it should be obvious clinically when
water excretion is not impaired; maximally
dilute urine is associated with very high urine
flow rates (in excess of 500 ml/hour).
Second, impaired water excretion, however
it is established, does not in itself establish
the mechanism of hyponatraemia. It may
signify inappropriate antidiuresis, but is
equally consistent with sodium depletion
(the hypovolaemia resulting from sodium
and water loss is a powerful non-osmotic
stimulus to antidiuretic hormone secretion).
Thus, knowledge of the patient’s volaemic
status is essential for the meaningful inter-
pretation of urine osmolality results. Third,
the ability of urine osmolality to discriminate
between mechanisms of hyponatraemia may
be limited, given the relatively narrow range
of urine osmolality (100 to 600 mmol/kg)
observed in all but six patients. However, this
is speculative, and much larger numbers are
required to assess whether this is the case;
only two patients were identified with clear
evidence of sodium depletion.

In 27 of 45 patients, urine sodium was less
than 20 mmol/litre (fig 2). Only 12 patients
had urine sodium concentrations in the range
typically observed in SIADH (40 mmol/litre
or more).4 The combination of impaired
water excretion and sodium retention is
characteristic of effective circulating volume
depletion. Other causes of true hyponatrae-
mia and impaired water excretion are
associated with higher urine sodium concen-
trations (greater than 40 mmol/litre). What
do these findings tell us about the prevalence
of hypovolaemia in severely hyponatraemic
patients? The clinical information we
reviewed retrospectively (not shown) was
incomplete, and it was often not possible
unequivocally to attribute hyponatraemia
to a specific cause or mechanism. These
limitations also apply in some degree to
previous surveys of hyponatraemia, including
that of Saeed and colleagues.1 5 Nevertheless,
it may come as a surprise that we did not find
a greater number of higher urine sodium
concentrations in this population. Our find-
ings underline the need for complete relevant
information to be collected if the prevalence
of different causes and mechanisms of severe
hyponatraemia is to be established with any
degree of accuracy, and, just as importantly,
if the clinical usefulness of urine biochem-
istry in the evaluation of severe hyponatrae-
mia is to be better defined.
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Figure 2 Distribution of urine sodium
concentrations.

Figure 1 Distribution of urine osmolality
results.
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