
Microbiological investigations ofpolyarthralgia

D-Reactive polyarthritis, including Reiter's
syndrome, develops following infection and is
a mild to severe migratory asymmetrical aseptic
polyarthritis mainly affecting the large joints.7
The condition most commonly follows gastro-
enteritis caused by Salmonella, Shigella, Campy-
lobacter, and Yersinia, or urogenital infection
caused by Chlamydia trachomatis.' The diag-
nosis is preferably confirmed by isolation of
the causative micro-organism. Post-chlamydial
arthralgia, however, can be successfully diag-
nosed by demonstration of the group (CFIT)
antibody and confirmed by detection of the
type specific antibody by immunofluorescence.
Yersinia serology is also available but isolation
of the organism is more satisfactory.
E-Reactive migratory arthritis exhibiting

little joint swelling also occurs in Lyme disease.
The diagnosis is difficult because of the six or
more weeks delay in appearance of detectable
antibody.8 Serology is only undertaken when
there is a clinical history suggestive of erythema
migrans or possible exposure to tick bites.
F-In the past brucellosis was an established

cause of arthritis but the cases reported an-
nually to the Communicable Disease Sur-
veillance Centre, London, have declined from
271 in 1972 to 16 in 1992, with nine infections
acquired abroad. Therefore, investigation for
Bnrcella agglutinins is only undertaken when
there is a history suggestive of exposure.
G-No travel history was obtained from any

of the cases in this series. In the past, however,
polyarthritis following Ross River Valley Fever,
Ockelbo, West Nile, and Sindbis viral infections
has been diagnosed in this laboratory after
travel abroad.9 To ensure such cases are not
overlooked, a travel component was in-
corporated in the algorithm.

An awareness that in certain geographical
areas rodent borne, aerosol spread virus in-
fections can cause polyarthralgia led to the
recent observations in this country ofthe symp-
tom complex reported in association with han-
tavirus infection.'0 The infection is relevant in
rural areas particularly when there is a history
of possible exposure to rodents.
The application of this algorithm to the in-

vestigation of arthralgia will assist in selection
ofthe appropriate tests while keeping unhelpful
tests to a minimum. A total of 753 individual
tests were carried out in this series. Ifthe rubella
IgM (,C7.76)*, the monolatex test (£O.99)*
and screening for viral infection (17.44)* are
omitted from the initial battery of tests, 335
(44 4%) fewer investigations are required with
a possible saving of £740.
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Fatal adenovirus 32 infection in a bone marrow

transplant recipient
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Abstract
A case ofdisseminated adenovirus type 32
infection causing severe hepatitis, gas-
trointestinal ulceration and also with res-
piratory involvement is reported in a bone
marrow transplant recipient. Typical viral
inclusions were seen in the postmortem
histological sections and adenovirus in-
fection was confirmed using in situ hy-
bridisation and isolation of adenovirus
type 32 from separate organs at necropsy.
This is the first case in which adenovirus
32 was the cause of fatal disseminated dis-

ease in a bone marrow transplant re-
cipient.
(J Clin Pathol 1995;48:779-781)
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Adenovirus infections are well recognised as a
cause of serious morbidity and mortality in
immunocompromised patients' and have been
reported in renal,2 liver,' and bone marrow
transplant recipients.45 The complications
include hepatitis, pancreatitis,6 bowel in-
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Figure 1 Reactive squamous tracheal epithelium showing several intranuclear incl2
(arrow). Haematoxylin and eosin.
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Figure 2 In situ hybridisation demonstrating numerous intranuclear inclusions in I

liver, clearly highlighted by the probe.

transplant when eight months old and was
treated with the immunosuppressive agents
cyclosporin A and Campath. After trans-
plantation, the patient had an episode of diar-
rhoea, when adenovirus was cultured from the
faeces, and several episodes of febrile neu-
tropenia including Staphylococcus aureus and
haemolytic streptococcal bacteraemias. Six
days before he died, the patient developed an
ileus, which was managed conservatively. Gram
positive cocci were cultured from blood. Four

9 days later the patient developed respiratory
distress and required ventilation. He de-
teriorated with refractory hypotension and
died.

W. Postmortem findings
At necropsy, the lungs were firm, heavy and
oedematous with petechial haemorrhages.
There were ulcers in the ileum, the liver was
flabby and yellow, and there was mild ascites.
The bones were solid and there was increased
cerebrospinal fluid in the subarachnoid space
around the brain. The remaining organs were

usions macroscopically normal. Histologically, the
lungs showed changes consistent with adult
type respiratory distress syndrome, with hyaline
membranes, intra-alveolar macrophages and
organising exudate. The larynx was ulcerated
and occasional "brick-like" intranuclear in-
clusions were seen in the squamous epithelium
and adjacent glands (fig 1).

In the liver there was extensive necrosis in-
volving both periportal and centrilobular areas.
Many hepatocytes contained eosinophilic
intranuclear inclusions. The ileum showed
mucosal ulceration, some villous atrophy,
and intranuclear inclusions were seen in the
superficial epithelium and in adjacent crypts
which showed regenerative changes. Inclusions
were also occasionally present in stromal cells
in the submucosa deep within the ulceration.
Similar inclusions were seen in the appendix.
The inclusions seen in the larynx, liver and
bowel were typical of those described in ad-
enovirus infections.

Focal ischaemic changes were seen in the
myocardium. The bones showed histological
changes consistent with osteopetrosis. Little

the bone marrow engraftment was seen.

volvement,' tubulointerstitial nephritis7 and
haemorrhagic cystitis,8 and a case of men-

ingoencephalitis.9
In situ hybridisation permits the iden-

tification of specific viruses in the tissue sections
and has been used for detecting adenovirus
infection.'0 This technique was used to confirm
the nature of the intranuclear viral inclusions
seen with routine histological stains.

Case report
The patient was a male infant in whom infantile
osteopetrosis was diagnosed at the age of four
months with evidence of hydrocephalus and
optic atrophy. He received a bone marrow

In situ hybridisation
A biotinylated DNA probe for adenovirus
(Enzo Diagnostics, New York, USA) was hy-
bridised to the postmortem, paraffin wax em-
bedded tissues, using standard techniques.
Hybridised probe was detected using Strept-
avidin complexed with alkaline phosphatase,
with NBT-BCIP as the chromogen (Kreatech
Biotin detection system). The slides were coun-
terstained with neutral red. An appendix with
adenovirus inclusions served as a positive con-
trol.
The probe produced a reactive product in

all cells showing intranuclear inclusions on light
microscopy, as well as in some adjacent epi-
thelial cells in hepatocytes (fig 2), trachea and
bowel. The stromal cells with intranuclear in-
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clusions in the submucosa of the ulcerated
ileum were also positive. Occasional epithelial
cells were positive in the lungs and bile ducts.

Virology
Adenovirus was cultured from routine clinical
samples and also from postmortem samples
of lung and small intestine. The virus was
identified as type 32 by neutralisation of in-
fectivity using hyperimmune guinea-pig anti-
serum.

Discussion
Previous reports have confirmed the serious
pathogenic potential of adenovirus in im-
munocompromised transplant recipients. Diar-
rhoea caused by adenovirus infection in bone
marrow transplant recipients is well recognised
and needs to be distinguished clinically from
graft versus host disease. Many adenovirus
types have been recognised in these infections
including types 2, 5, 11, 12, 31, and 35. This
is the first report that we are aware of ad-
enovirus type 32 causing similar disease in a
bone marrow recipient, although isolation of
this serotype has been documented in cases of
secondary immunodeficiencies such as lymph-
oma and AIDS, causing hepatosplenomegaly,
encephalitis and gastroenteritis, respectively.'
Diarrhoea caused by adenovirus types 40 and
41 is well recognised in the immunologically
competent host.

In this case the virus gave rise to bowel
symptoms including diarrhoea, a severe hep-
atitis and probably directly, as well as indirectly

through the hepatitis, contributed to the adult
type respiratory distress syndrome.
The probe used is reported to be specific for

adenovirus types 5, 7, 11, 20, 40, and 41, but
there is considerable homology in the DNA
sequences and so other adenovirus types may
be detected. Adenovirus should be considered
in the differential diagnosis of serious sepsis in
the immunocompromised patient, and is not
an uncommon infection in these patients. In
situ hybridisation offers a quick and sensitive
method of viral detection, detecting the virus
in cells without obvious nuclear inclusions on
histology.

The authors thank Professor J S Lilleyman for referring this
patient.
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Abstract
Spontaneous dissection ofthe coronary ar-
teries is an uncommon condition that may
lead to sudden, fatal coronary artery oc-
clusion. Three cases of sudden death at-
tributable to coronary artery occlusion are
presented. Dissection was associated with
Marfan's syndrome in the first case, and
occurred three weeks postpartum in the
second case. In case 1, dissection occurred
within the intima, and was not associated
with an inflammatory cell infiltrate. In
cases 2 and 3, dissection occurred between
the tunica media and the external elastic
lamina, and was associated with a mixed

inflammatory infiltrate, rich in eosino-
phils, T lymphocytes, and histiocytes. The
spatial limitation of the inflammatory in-
filtrate to the adventitial compartment,
together with the abscence of inflam-
mation in case 1, suggests a reactive origin
rather than a causative role for the in-
flammatory cells. Detailed examination of
serial blocks of any coronary artery oc-
clusion is essential in young patients.
(JT Clin Pathol 1995;48:781-784)
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