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Sirs: Neurological complications af-
ter heart transplantation are mostly
vascular in origin, such as prolonged
pre- or intraoperative hypotension.
Immunosuppressants are known to
promote opportunistic infections and
malignancies. We report on a 62-
year-old woman with a several-week
history of fatigue, decreasing alert-
ness and a brachiofacial hemiparesis.
She had undergone heart transplanta-
tion 12 months before and was put
on a triple immunosuppressive treat-
ment. CT and MRI revealed multi-
ple, space-occupying lesions with an
irregular ring enhancement at the
corticomedullary junction.

The 62-year-old woman com-
plained of being increasingly tired
for weeks. In July 1993 she suffered
a left-sided weakness, which devel-
oped gradually over several hours. In
July 1992 a locally procured heart
had been orthotopically transplanted
in this patient. The transplantation
was indicated because of long-stand-
ing severe dilating cardiomyopathy.

The recipient and the donor heart
were explanted at the same time in
order to shorten the time interval
from explantation to implantation.
After transplantation she was put on
a triple immunosuppressive therapy
including azathioprine, cyclosporine
and steroids. She was known to have
diabetes, which was well under con-
trol with a dietary regime. Neurolog-
ical examination revealed a drowsy
patient, who adequately followed
simple commands. Visual field ex-
amination showed a homonymous
hemianopia to the left, a left facial
palsy and a left-sided hemiparesis.
The left side of the face was hypaes-
thetic. Deep tendon reflexes were in-
creased on the left, and the Babinski
sign was present on the same side.
The patient had a positive left-sided
primitive grasp reflex and bilaterally
positive crossed adductor reflexes.
She had normal coordination and no
signs of meningeal irritation. A soft
lump, firmly attached to the underly-
ing bone, was palpable on the right
forehead. Cranial computed tomog-
raphy (CT) and subsequent magnetic
resonance imaging (MRI) with T2-
weighted (TR 2400/20) and T1-
weighted (TR 560/20) spin-echo im-
ages before and after application of
gadolinium-DTPA (0.2 mmol/kg
body weight) revealed multiple
space-occupying lesions with an ir-
regular ring enhancement, which
were located predominantly at the
corticomedullary junction of the
cerebrum (Figs. 1, 2). Radiographs
of the chest revealed postoperative
changes following sternotomy, with
a normal-sized heart and normal-ap-
pearing lungs. Abdominal CT and
ultrasound were normal, revealing no
primary or additional tumour. IgM-
ELISA and IFT for toxoplasmosis
were negative both in serum and
CSFE. Lumbar puncture showed 5
cells/mm?, elevated protein of 115
mg/dl (normal range 15-45), normal
cytology, and negative ink staining
for eryptococci. Biopsy of the right
frontal lump revealed an allograft re-
nal cell carcinoma metastasis, corre-
sponding to cutaneous osteolytic
metastases. Routine repeated right
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Fig.1 Cranial computed tomography
(CT), slice thickness 5 mm, after adminis-
tration of contrast media. There are multi-
ple, space-occupying lesions with an irreg-
ular ring enhancement . One area in the
right frontal lobe (asterisk) extended
through the bone extracranially (arrow-
head); biopsy revealed metastasis of renal
cell carcinoma

y

Fig.2 Cranial magnetic resonance imag-
ing of the same patient, 1.0 T Picker Vista
Scanner. Coronal T1-weighted spin echo
sequence, slice thickness 3 mm (SE
560/20), after application of gadolinium-
DTPA (0.2 mmol/kg body weight). Bilat-
erally there are irregularly shaped, space-
occupying lesions (some marked with an
arrowhead) which are located at the corti-
comedullary junction and in the subcorti-
cal white matter with irregular ring en-
hancement, bilaterally in the parietal and
basally in the right temporal lobe

ventricular heart biopsies were per-
formed weekly during the 1st month,
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Fig.3 a Histological examina-
tion of the donor’s kidney
(haematoxylin and eosin stain-
ing, X 250) revealed an undif-
ferentiated renal cell carcinoma
diffusely infiltrating the renal
parenchyma. b Multiple metas-
tases of the same tumour were
disseminated in the brain.
Haematoxylin and eosin stain-
ing, % 250

thereafter every 2 weeks for 5
months, every month for the follow-
ing year and thereafter once a year.
These biopsies were unremarkable
with respect to renal cell carcinoma.
Past medical history resolved the
paradox: the heart donor, a patient
with a trauma-related death had been
in a good general state of health be-
fore, with an uneventful past medical
or surgical history. However, this pa-
tient was accidentally found to have
a renal cell carcinoma only detected
at explantation of kidneys, liver and
pancreas after the heart had been ex-
planted (Fig. 3). Steroid therapy was
continued in order to reduce in-
creased intracranial pressure sec-
ondary to brain metastases. The pa-
tient recovered clinically for several
months, but then deteriorated sec-
ondary to an increasing number of
brain metastases, also increasing in
size, and died. The autopsy con-
firmed the diagnosis of intracranial
metastases of an allogenic renal cell
carcinoma (Fig. 3).

The extracranial soft tissue lump
in the right frontal region which
originated intracranially and de-
stroyed the bone was difficult to ex-
plain as representing infection or as
lymphoma as these rarely extend or
metastasize extracranially. Neurora-
diological findings and clinical pre-
sentation suggested cranial metas-
tases causing osteolytic destruction
of the skull originating from the
donor’s renal cell carcinoma, which
was discovered during implantation
of the transplant organ. Intramyocar-
dial vessels were free from blood of
tumour cells. Therefore it seems un-
likely that a few tumour cells were
not eliminated during irrigation of
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the heart. One may hypothesize that
the heart already harboured mi-
crometastases at the time of trans-
plantation, although repeated routine
biopsies of right ventricular trabecu-
lae and of right atrial probes were
free from tumour cells. In the im-
munosuppressed patient these were
more likely to grow and lead to fur-
ther metastases.

The spectrum of neurological
complications (occurring in up to
70% of cases) in an immunosup-
pressed patient following cardiac
transplantation includes ischaemic
but rarely haemorrhagic vascular
events, infections and neoplasms [4].
Cerebral ischaemic events are mostly
due to perioperative hypotension or
embolism and rarely petechial sub-
arachnoid haemorrhage [1, 3, 5, 10].
Intracranial infectious complications
[8] with multiple ring-enhancing le-
sions have been reduced to 5% using
combination immunosuppressive
regimens with cyclosporine, azathio-
prine and steroids [6]. The risk of in-
fection is at its peak between 1 and 6
months after transplantation. Most
often the clinical course is chronic,
although Listeria and Aspergillus in-
fections may evolve acutely within
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days. Aspergillus, which accounts for
nearly 25% of all infections, is
mostly due to haematogenous spread
from a pulmonary source which pro-
duces brain abscesses. CT reveals
ring-enhancing or non-enhancing le-
sions that typically involve periarter-
ial deep grey or white matter. Toxo-
plasmosis accounts for approxi-
mately 12% of intracranial infections
occurring in most cases within the
first 2 years following transplanta-
tion. While serological and CSF test-
ing do not always help, ring-enhanc-
ing lesions (particularly if located in
the basal ganglia) that improve on
treatment within 2—4 weeks are diag-
nostic. Cryptococcus and Listeria ac-
count for 10% of infections each,
presenting most often as chronic
meningitis; rarely there may also be
intracranial abscesses. Antigen deter-
mination is the most sensitive tech-
nique for diagnosis.
Lymphoproliferative disorders
and solid tumours are the most com-
mon malignancies in the immuno-
suppressed patient, 2—10% of trans-
plant patients developing tumours [2,
8. 9]. Intracranial metastases causing
ring-enhancing lesions may be sec-
ondary to cancer of the lung, breast,
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thyroid gland, kidney and skin as the
most common primary site. Intrac-
erebral lymphomas may occur multi-
focally, as may intracranial metas-
tases. A frequent site of post-trans-
plant lymphomas is the central ner-
vous system (CNS). In 2040%
these lesions may be multicentric,
often with invasion of the corpus cal-
losum. On both CT and MRI lym-
phomas tend to enhance homoge-
neously after administration of con-
trast media. “Cystic, ring-enhancing”
primary CNS lymphomas are a well-
known entity in the AIDS.

Cancer in the potential donor is
an exclusion criteria for organ trans-
plantation. However, tumour trans-
missions from donor to recipient
have been described following solid
organ transplantation [7, 9]. Malig-
nancy may be transferred in two set-
tings as reported in two previous
case reports: a non-traumatic intrac-
erebral haemorrhage falsely attrib-
uted to a ruptured intracerebral vas-
cular malformation [7], or a primary
tumour in the donor that is unrelated
to the donor’s death and remains un-
detected [7]. The transferral of donor
neoplasm by the transplanted organ
is very rare, but has to be included in
the differential diagnosis. In the past
few years the incidence of death by
natural causes (mostly intracranial
haemorrhage) in donors has in-
creased, whereas the number of
trauma-related deaths of donors has
decreased. A careful search for a po-
tential primary tumour in a patient
presenting with intracranial bleeding
is crucial. It is even more difficult to
detect a malignancy in a donor
whose death is unrelated to this tu-
mour. Organ procurement should in-
clude careful dissection of all in-
trathoracic and abdominal organs.
Nevertheless all meticulous strate-
gies may fail to identify small neo-
plasms. Therefore it is a future goal
to convince the general population to
become organ donors in order to in-
crease the percentage of young
donors, as young donors have a
lower incidence of malignancies.
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Sirs: The operculum consists of the
cortical mantle covering the insula.
Perisylvian lesions involving the
frontal, temporal and parietal opercu-
lum can lead to the anterior opercu-
lar syndrome (AOS) [7, 12]. AOS is
a well-defined clinical entity with
loss of voluntary control of the fa-
cial, pharyngeal, lingual and mastica-
tory muscles. The reflex and auto-
matic functions are, however, pre-
served. This is called “automatic vol-
untary dissociation” [1, 12] and has
also been accepted as the cortical
form of pseudobulbar palsy [11, 12].
It is almost always caused by bilat-
eral vascular [7], infectious [7], de-
velopmental [5], tumoral [1] or de-
generative [13] lesions in these re-
gions. Occasionally opercular syn-
drome due to a unilateral lesion has
also been reported [1, 10] , but its
special mechanism has not been ex-
plained.

We report a patient with AOS.
Brain single photon emission com-
puted tomography (SPECT) showed
bilateral disturbance of regional cere-
bral blood flow (rCBF). Magnetic
resonance imaging (MRI) failed to
reveal this bilateral involvement.

A 73-year-old right-handed
woman was admitted to hospital with
sudden onset of weakness in the
right hand and loss of speech. She
was alert and fully oriented. Com-
prehension was normal. Her writing
was distorted because of mild weak-
ness of the right hand. There was a
pseudoperipheral facial paralysis on
the right side, bilateral loss of the



