
Self-assessment questions

Unusual findings in a patient taking warfarin

R J Morgan, J B Bristol

A 60-year-old man was admitted with a 48-hour history of left-sided abdominal pain. He was
receiving anticoagulation therapy with warfarin for a prosthetic aortic valve. His INR on admis-
sion was 4.1. Initial full blood count, urine microscopy and plain abdominal radiographs were
normal. He underwent an abdominal computed tomography (CT) scan (figure 1).

Within 24 hours the patient developed ecchymoses in the peri-umbilical region, both flanks,
and down the left lower limb from the thigh to the lateral aspect of the foot (figure 2).

Questions

1 What is the abnormality (arrowed) shown on the abdominal CT scan (figure 1)?
2 Who first described these appearances?

Figure 1 Abdominal CT scan

Figure 2 Cutaneous haemorrhagic discoloration of
(A) the peri-umbilical region, and (B) the flank and
lower limb, involving the foot
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Answers

QUESTION 1

The CT scan shows a left-sided retroperitoneal
haematoma.

QUESTION 2

Cullen’s sign1 was originally described as peri-
umbilical ecchymoses in ruptured extra-
uterine pregnancy, but has come to be consid-
ered a sign of acute haemorrhagic pancreatitis.
Grey-Turner described haemorrhagic discol-
ouration of the flanks in acute pancreatitis2 and
Fox described discolouration of the thigh due
to extraperitoneal haemorrhage.3

Discussion

These appearances can be caused by a number
of other conditions besides acute pancreatitis;
for example, Cullen’s sign can occur as a result

of splenic rupture.4 Retroperitoneal hae-
matoma is an unusual cause of cutaneous
haemorrhagic discolouration. Spontaneous
retroperitoneal haematoma has been described
in anticoagulated patients,5 although it is a rare
occurrence when the INR is within the
therapeutic range. Discolouration of the foot
caused by retroperitoneal haematoma (or any
other form of intra-abdominal haemorrhage)
has not been previously reported.

Our patient was managed conservatively and
re-established on warfarin at a lower dose. He
was discharged home after 7 days with an INR
of 2.8.

Final diagnosis

Retroperitoneal haematoma.

Keywords: retroperitoneal haematoma; Cullen’s sign;
warfarin

1 Cullen TS. A new sign in ruptured extrauterine pregnancy.
Am J Obstet Gynecol 1918;78:457–60.

2 Grey-Turner G. Local discoloration of the abdominal wall
as a sign of acute pancreatitis. Br J Surg 1919;7:394–5.

3 Fox JA. A diagnostic sign of extraperitoneal haemorrhage.
Br J Surg 1966;53:193–5.

4 Chung MA, Oung C, Szilagyi A. Cullen’s sign: it doesn’t
always mean hemorrhagic pancreatitis. Am J Gastroenterol
1992;87:1026–8.

5 Abad-Santos F, Carcas AJ, Capitan CF, Frias J. Retroperito-
neal haematoma in a patient treated with acenocoumarol,
phenytoin and paroxetine. Clin Lab Haematol 1995;17:195–
7.
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New weakness in a critically ill patient

John J Craig, Meenakshi Mirakhur, Bharat B Sawhney, Victor H Patterson

A 24-year-old woman was admitted to her local hospital with an infective exacerbation of asthma.
Apart from asthma, which had resulted in several previous uncomplicated admissions to hospital,
she was otherwise well. She had no history of any neuromuscular problems and neurological
examination on admission was unremarkable. She was treated with intravenous hydrocortisone
(200 mg 6 hourly), aminophylline and augmentin and nebulized salbutamol and ipratropium
bromide, but became increasingly wheezy and distressed and required mechanical ventilation.
Arterial blood gas analysis on 60% oxygen prior to ventilation revealed the pH to be 7.09, and the
partial pressures of O2 and CO2 to be 19 and 10.5 kPa, respectively. Other investigations were
unremarkable, apart from a peripheral leucocytosis of 14 × 109/l. In the intensive care unit, mus-
cle relaxation was achieved with intravenous suxamethonium, atracurium and a continuous infu-
sion of vecuronium, and sedation with intravenous midazolam, propofol and alfentanil. Initial
treatments were continued, but the dose of hydrocortisone was increased to 200 mg every 2 hours
and intravenous cefotaxime and metronidazole were introduced.

On day 3 the patient was transferred to the regional intensive care unit because of deteriorat-
ing renal function. This resolved spontaneously without the need for dialysis, the maximum
serum urea and creatinine levels being 24 mmol/l and 137 µmol/l, respectively. On one occasion
when renal function was recovering serum potassium was 2.4 mmol/l; all other electrolytes
including serum phosphate, calcium and magnesium were unremarkable.

On day 11 airway obstruction was not evident on examination. On day 12 muscle relaxants,
which had been administered from admission to the intensive care unit, and sedation were
stopped. Mechanical ventilation was required for a further 8 days, however, because of severe
generalised weakness. Examination on day 14 revealed the patient to be alert and obeying com-
mands. A partial left sixth nerve palsy, mild facial weakness and flaccid tone in the limbs were
noted. Power in the limbs was graded as a flicker of movement proximally and grade 2–3 distally.
All deep tendon reflexes were absent. Sensory examination was normal. The patient was
transferred to the neurology department on day 22 being able to maintain adequate ventilation
although she was still profoundly weak.

Questions

1 What are the most probable causes of this patient’s new weakness resulting in diYculty weaning
from the ventilator?

2 What investigations should be performed to confirm the diagnosis?
3 What is the prognosis for recovery?
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Answers

QUESTION 1

The decreased tone, areflexia and preserved
mental state in this patient with severe
weakness suggest a neuromuscular disorder. A
central disorder, of either the brain or spinal
cord, causing acute severe weakness can be dif-
ficult to exclude in patients in the intensive care
setting because of diYculties with communica-
tion. A central disorder was felt to be unlikely
in our patient, however, as upper motor neuron
signs were never detected at any stage. Likewise
a spinal cord lesion as the sole cause of the
patient’s weakness was excluded because she
had cranial nerve signs. Where the possibility of
a spinal lesion exists, however, the spinal cord
should be imaged by magnetic resonance scan-
ning. The principal neuromuscular diseases
causing new generalised weakness in critically
ill patients are shown in box 1.

Of the neuropathies, critical illness polyneu-
ropathy may be the most common cause of
weakness in critically ill patients. This condi-
tion is thought to result from inadequate
perfusion of the peripheral nerves.1 It is usually
associated with encephalopathy and multi-
organ failure and often results in more severe
distal than proximal weakness,1 all of which
were in contrast to the findings in our patient.

Guillain-Barre syndrome (of which acute
inflammatory demyelinating polyradiculoneu-
ropathy and acute motor axonal neuropathy are
two variants) results in flaccid weakness with or
without prominent sensory symptoms and typi-
cally occurs two weeks or so after an infective
illness, as was the case for our patient. Prompt
recognition of this condition is important
because early treatment with plasma exchange
or immunoglobulin improves outcome.

Acute intermittent porphyria often results in
abdominal pain, psychiatric disturbances or
autonomic dysfunction, none of which oc-
curred in this case.

Although myasthenia gravis often presents
with weakness, the extreme nature of the weak-
ness in our patient was not typical of this con-
dition. In addition, the minimal involvement of
the extra-ocular muscles and absent reflexes
(which are typically normal in myasthenia
gravis) made this diagnosis unlikely.

Prolonged blockade at the neuromuscular
junction from the long-term administration of
muscle relaxants, typically results in flaccid
paralysis, which may be very severe, and
areflexia.2 It usually occurs in the context of
impaired hepatic or renal function and has
mostly been described in cases where vecuro-
nium has been administered; two of these pre-
cipitants were present in our case. No choliner-
gic features (miosis, sweating, bradycardia)
were present, making inadvertent organophos-
phate exposure unlikely.

Clinically, it is impossible to exclude either
acute necrotizing myopathy or critical illness
myopathy as the cause of this patient’s
weakness. Both may result in flaccid weakness
with areflexia and little or no sensory distur-
bance in critically ill patients exposed to
neuromuscular blocking agents or high-dose
corticosteroids.

QUESTION 2

The minimum investigations necessary to
diVerentiate between the various causes of
weakness in the critically ill patient, once
simple biochemical abnormalities have been
excluded, are shown in box 2.

The creatinine kinase level was never el-
evated in our patient, essentially excluding
acute necrotizing myopathy. Likewise cerebro-
spinal fluid (CSF) analysis performed 11 days
after the onset of weakness was normal.
Although this made Guillain-Barre syndrome,
or its related conditions unlikely (the CSF pro-
tein usually being elevated in these conditions)
it did not completely exclude them. Nerve
conduction studies performed 16 days after the
onset of the weakness, however, did not reveal

Causes of new weakness in critically ill
patients

Neuropathies
x acute inflammatory demyelinating

polyradiculoneuropathy
x acute motor axonal neuropathy
x critical illness polyneuropathy
x acute intermittent porphyria

Neuromuscular-transmission disorders
x prolonged neuromuscular blockade from muscle

relaxants
x myasthenia gravis
x organophosphate poisoning

Myopathies
x acute necrotizing myopathy
x critical illness myopathy

Biochemical abnormalities
x hypokalaemia
x hypophosphataemia
x hypocalcaemia
x hypermagnesaemia

Box 1

Investigations required to determine
cause of weakness in critically ill
patient.

Serum
x potassium, phosphate, calcium, magnesium, urea
x immunoglobulins and plasma protein

electrophoresis
x creatinine kinase

Urine
x porphyrins

Cerebrospinal fluid
x protein
x cell count

Electrophysiology
x nerve conduction studies
x repetitive nerve stimulation
x electromyography

Muscle biopsy

Box 2
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the typical findings of Guillain-Barre syndrome
or its variants, such as slowing of peripheral
nerve conduction or conduction block. Critical
illness polyneuropathy or a disease of the
neuromuscular junction were not excluded by
these investigations. Electromyographic sam-
pling of muscle, however, did not reveal the
features of denervation, which would be
expected for all of the potential neuropathic
causes of weakness, including critical illness
polyneuropathy. Repetitive nerve stimulation
likewise did not show the decremental response
typical of prolonged neuromuscular blockade
or myasthenia gravis. Instead, electromyogra-
phy demonstrated small, brief polyphasic
motor unit potentials, with good recruitment
and a complete interference pattern, in keeping
with a myopathic process. Muscle biopsy of the
left quadriceps confirmed a myopathic process
demonstrating features such as diVuse myofi-
bre degeneration. Electron microscopy of the
same specimen also showed loss of thick
filaments as has been described in critical
illness myopathy.3 By a process of exclusion,
critical illness myopathy was therefore felt to be
the cause of this woman’s weakness.

QUESTION 3

Recovery in any critically ill patient who devel-
ops new muscle weakness is ultimately depend-
ent on the prognosis of the primary illness
which necessitated admission to the intensive
care unit. If the patient survives this illness,
however, it is the cause of the weakness that will

determine how much return of power that will
occur. Critical illness myopathy is increasingly
being recognised as a cause of new weakness in
critically ill patients. This condition, first
described in 1977 by MacFarlane and
Rosenthal,4 typically results in diYculty wean-
ing from the ventilator and is associated with
diVuse weakness of a varying degree, without
or without ophthalmoplegia or facial weakness,
attenuation of reflexes, subtle or no sensory
disturbance, and preservation of higher
functions.5 Usually, in addition to being
critically ill, patients who develop this condi-
tion have had a febrile illness, or have been
septicaemic, and have received high doses of
corticosteroids and or neuromuscular blocking
agents. In contrast to other causes of weakness
in this setting, such as critical illness polyneu-
ropathy which often occurs in the absence of
neuromuscular blocking agents or steroid
administration, the outlook for recovery has
generally been reported as being good.5 As
recovery is spontaneous the need for specific
therapies, such as plasmapheresis or human
immunoglobulin for Guillain-Barre syndrome
which are more often associated with compli-
cations in these patients, is also unnecessary.

Final diagnosis

Critical illness myopathy.

Keywords: critical illness myopathy; muscle weakness

1 Bolton CF, Laverty DA, Brown JD, Witt NJ, Hahn AF, Sib-
bald WJ. Critically ill polyneuropathy: electrophysiological
studies and diVerentiation from Guillain-Barre syndrome. J
Neurol Neurosurg Psychiatry 1986;49:563–73.

2 Segredo V, Caldwell JE, Matthay MA, Sharma ML,
Gruenke LD, Miller RD. Persistent paralysis in critically ill
patients after long-term administration of vecuronium. N
Engl J Med 1992;327:524–8.

3 Al-Lozi MT, Pestronk A, Yee WC, Flaris N, Cooper J. Rap-
idly evolving myopathy with myosin-deficient muscle fibres.
Ann Neurol 1994;35:273–9.

4 McFarlane IA, Rosenthal FD. Severe myopathy after status
asthmaticus. Lancet 1977;2:615.

5 Hirano M, Ott BR, Raps EC, et al. Acute quadriplegic
myopathy: a complication of treatment with steroids,
non-polarizing blocking agents, or both. Neurology 1992;42:
2082–7.

A woman with amenorrhoea

A Ogunko, K Oboubie, J S Davies, A Rees

A 26-year-old woman was referred by her general practitioner with primary amenorrhoea. She
denied galactorrhoea or headaches. She had undergone ligation of a patent ductus arteriosus at 2
years of age and was noted in childhood to have a partial hearing defect in her right ear. On
examination she was a phenotypically normal female with a BMI of 23.2 kg/m2. She had Tanner
stage II breast and pubic hair development. Investigations revealed a normal full blood count,
urea and electrolytes, with a glucose of 5 mmol/l, prolactin of 100 mU/l (normal < 400 mU/l).
Hypogonadotrophic hypogonadism was confirmed with a low plasma oestradiol of 108 pmol/l
(normal >130), luteinising hormone (LH) < 0.5 U/l and follicle-stimulating hormone (FSH) <
0.5 U/l. She had impaired responses to LHRH stimulation of LH < 0.5 U/l and FSH 0.6 U/l.
Dynamic testing of pituitary function revealed a normal growth hormone, cortisol and prolactin
response to insulin-induced hypoglycaemia. Thyroid function tests, pituitary magnetic resonance
imaging, and karyotype were normal.

Questions

1 What other clinical test would be useful?
2 What is the diagnosis?
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Answers

QUESTION 1

Test her sense of smell. This patient had an
absent sense of smell to standard testing with
coVee, lemon juice and varying concentrations
of propionic acid.

QUESTION 2

Kallmann’s syndrome.

Discussion

In this case, the association of hypogonado-
trophic hypogonadism, deafness and anosmia
confirms the diagnosis of Kallmann’s syn-
drome. Kallmann’s syndrome is the common-
est cause of isolated gonadotropin deficiency1

with a predominantly male predisposition. It
can occur in a familial setting, though the
majority of cases are sporadic.

Although the exact cause of Kallmann’s syn-
drome remains to be identified, it is believed
that there is a failure of migration of the LHRH
neurones to the median eminence of the
hypothalamus.2 According to Rimon and
Schimke,3 Kallmann’s syndrome represents a
complex spectrum of developmental anomalies
which include midline cleavages of the embry-
onic forebrain, aplasia of the olfactory bulb and
tract with midline dysplasia of the face causing
abnormalities like cleft lip, cleft palate, con-
genital deafness and colour blindness. Other
developmental abnormalities reported in as-
sociation with Kallmann’s syndrome include
gut malrotation, renal agenesis and congenital
heart defects.1

In 1960 Gauthier4 for the first time reported
a case of a young woman with olfactogenital
dysplasia (Kallmann’s syndrome) who had
died of an Ebstein anomaly. Since then there
have been seven other case reports of Kall-
mann’s syndrome in association with other
cardiac abnormalities, these include right
aortic arch, 2:1 atrioventricular block and
Wenckebach phenomenon, atrial septal defect,
and a complex case of transposition of the great
vessels which required heart transplantation.1

Kallmann’s syndrome is genetically hetero-
genous and may be inherited in an autosomal
dominant or recessive pattern. In some forms

of inheritance there is a defect in the KALIG-1
gene.2 It is speculated that this gene may have a
direct eVect on axonal outgrowth and is
required for the normal migration of the
embryonic cells that develop within the olfac-
tory bulb and the hypothalamic nuclei that
subsequently secrete gonadotropin-releasing
hormone.2 The KALIG-1 gene may also be
involved in the recognition mechanisms which
occur between LHRH nuclei and olfactory
nuclei, as well as in the modulation of migrat-
ing cardiac cells during embryonic develop-
ment, which may account for the association of
certain types of congenital heart defects with
Kallmann’s syndrome.2 This is supported by
the demonstration of aorticopulmonary septal
defects following the removal of areas within
the occipital neural crest, the area from which
the presumptive cardiac cells originate in chick
embryos.5

To our knowledge there have been no reports
of Kallmann’s syndrome in association with
patent ductus arteriosus. The significance of
this and other cardiac defects in association
with Kallmann’s syndrome is unclear as it may
represent a purely chance occurrence. How-
ever, it may also reflect a true association
between Kallmann’s syndrome and congenital
heart defects, due to the putative mechanism
outlined previously.

Final diagnosis

Kallmann’s syndrome.

Keywords: patent ductus arteriosus; Kallmann’s syn-
drome; heart defects

1 Cortex AB, Galindo A. Congenital heart disease associated
with sporadic Kallmann’s syndrome. Am J Med Genet
1993;46:551–4.

2 Franco B, Guioli S, Pragliola A, et al. A gene deleted in
Kallmann’s syndrome shares homology with neural cell
adhesion and axonal path-finding molecules. Nature 1991;
353:529–6.

3 Rimoin DL, Schimke NR. The gonads. In: Rimoin DL,
Schimke E, eds, Genetic disorders of the endocrine glands. St
Louis: CV Mosby Co, 1971; pp 258–356.

4 Gauthier G. La dysplasie olfacto-genitale. Acta Neuroveg
1960;21:345–94.

5 Kirby ML, Gale TF, Steward DE. Neural crest cells
contribute to normal aorticopulmonary septation. Science
1983;220:1059–61.

Clinical features of Kallmann’s
syndrome

x anosmia
x deafness
x hypogonadotrophic hypogonadism
x cleft lip and cleft palate
x rarely, congenital heart defects, renal agenesis
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Acute epigastric pain and recurrent vomiting in an
elderly man

P Cherian, J Khoury, M A Albornoz

A 76-year-old previously asymptomatic man presented to the emergency room with a 4-hour his-
tory of severe epigastric pain. This was accompanied by vomiting of food contents followed by
repeated dry heaves. Examination was remarkable for tenderness in the epigastrium with no
abdominal rigidity and normal bowel sounds. A nasogastric tube could not be inserted despite
repeated attempts. The medical history was significant for a motor vehicle accident 2 years prior
to admission that resulted in fracture of the left humerus, three left-sided rib fractures, and a
splenic laceration that did not require surgery. An upright X-ray of the abdomen (figure 1) fol-
lowed by computed tomography (CT) scan (figure 2) of the abdomen were performed.

Questions

1 What is the unusual finding in figure 1?
2 What are the CT scan findings in figure 2?
3 What test would confirm the diagnosis?

Figure 2 Abdominal CT scanFigure 1 Upright X-ray of the abdomen
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Answers

QUESTION 1

There is a single air fluid level in the midline
but the gastric bubble normally seen in the left
hypochondrium is absent.

QUESTION 2

The CT scan shows an abnormal axis of the
stomach with the antrum (open arrow) ante-
rior and lateral to the gastro-oesophageal junc-
tion (closed arrow) and at the same level as the
gastric fundus. These findings are suggestive of
a gastric volvulus.

QUESTION 3

A barium study would confirm the diagnosis.
This study showed the greater curvature of the
stomach (open arrow) located superior to the
lesser curvature with the cardia and pylorus at
the same transverse level confirming the
presence of an organo-axial gastric volvulus
(figure 3).

Discussion

A gastric volvulus can be classified based on the
axis of rotation (organo-axial, mesentero-axial
or combined), severity (acute or chronic),
extent (total or partial), direction (anterior or
posterior) or aetiology (secondary or
idiopathic).1

The characteristic triad of an acute gastric
volvulus (box) was described in 1904 and vali-
dated in subsequent studies.2 Chronic gastric
volvulus usually manifests with vague abdomi-

nal symptoms such as dyspepsia, heart burn,
eructation, nausea and vomiting long before
the diagnosis is made.3

Our patient had an acute organo-axial
gastric volvulus which was diagnosed by an
abdominal CT scan and confirmed by a
barium study. An unusual discovery was the
absence of an associated hiatal hernia which is
usually present in patients with an organo-axial
gastric volvulus. An extensive search of the lit-
erature located only two reports of a CT-scan
mediated diagnosis of gastric volvulus and both
reports were of patients with a hiatal hernia or
an intra-thoracic stomach.4 5

The finding of a single midline air fluid level
in the upright abdominal radiograph was
initially thought to be due to an associated
hiatal hernia. However, although a very high
dome of the diaphragm was noted during sur-
gery in our patient, no defects or hernias were
detected. Acute gastric volvulus is a rare condi-
tion but one which needs to be diagnosed
quickly to avoid life-threatening complications
like ischaemic necrosis, haemorrhage and gan-
grene. While a CT scan is not necessary to
diagnose gastric volvulus, we suggest that a CT
scan finding of the stomach in an unusually
high position or an abnormal axis of the stom-
ach with the antrum and gastro-oesophageal
junction at the same transverse level in a
patient with acute abdominal pain and vomit-
ing should elicit the suspicion of a gastric
volvulus.

Final diagnosis

Acute organo-axial stomach volvulus.

Keywords: stomach; volvulus; computed tomography

1 Wastell C, Ellis H. Volvulus of the stomach: a review with a
report of 8 cases. Br J Surg 1971;58:557–62.

2 Carter R, Brewer LA, Linshaw DB. Acute gastric volvulus: a
study of 25 cases. Am J Surg 1980;140:99–106.

3 Thorpe JAC. Chronic gastric volvulus: aetiology and
treatment. Br J Clin Pract 1981;35:161–2.

4 Chiechi MV, Hamrick-Turner J, Abbitt PL. Gastric hernia-
tion and volvulus: CT and MR appearance. Gastrointest
Radiol 1992;17:99–101.

5 Kesava P, Raval B. Intra thoracic stomach. Another cause of
IVC pseudo thrombosis. Clin Imaging 1994;18:113–4.

Figure 3 Barium study

Characteristic triad of an acute gastric
volvulus

x sudden onset of constant and severe upper
abdominal pain

x recurrent retching with production of little
vomitus

x inability to pass a nasogastric tube
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An elderly man with dysphasia and pyrexia

N Sathi, R A Shinton

An 85-year-old man presented with a 3-week history of headache, reduced mobility and dyspha-
sia. The headache was unilateral aVecting the left side. His reduced mobility was associated with
varying levels of weakness of the right arm and leg. His dysphasia was reflected in problems read-
ing the newspaper, and speaking to his wife, as well as understanding what his wife was saying to
him. On examination he was found to be alert and orientated in time, place and person, scoring
an abbreviated mental test score of 9/10. Neurological examination revealed a right upper motor
lesion of cranial nerve VII, increased reflexes in the right arm and leg, and a dysphasia which was
both expressive and receptive. In addition he had a temperature of 37.5°C. He had a normal full
blood count, routine biochemistry and chest X-ray. Blood cultures were negative. His C-reactive
protein was 11 mg/l. Urgent computed tomography (CT) of the brain was organised (figure 1).
Following treatment the patient’s condition improved gradually over a month. At discharge he
had minimal dysphasia and walked independently with ease. Two months later he developed a
peripheral sensory neuropathy of a glove and stocking distribution. Serum vitamin B12, folate and
thyroid function tests were normal. There was no history of alcoholism, diabetes mellitus or a
connective tissue disorder. Following a further adjustment to his treatment he eventually fully
recovered (figure 2).

Questions

1 Might the medical history help?
2 What is the probable initial diagnosis?
3 How would you manage his problem?
4 Why did he develop peripheral neuropathy?

Figure 1 Cranial CT scan with contrast at
presentation

Figure 2 Cranial CT scan with contrast after 8
months
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Answers

QUESTION 1

Yes. His medical history revealed that about 40
years earlier he had been diagnosed as having a
left-sided cerebral abscess secondary to mas-
toiditis. Both were treated surgically. There are
three main categories of predisposing factors
for cerebral abscesses. Firstly, a contiguous
source of infection such as dental abscess or
otitis media accounts for approximately 47% of
cases. Secondly, haematogenous spread from a
distant focus such as bronchiectasis or bacterial
endocarditis can account for 25% of causes.
Cranial trauma accounts for approximately
8–13%. In 15–20% of cerebral abscess no
cause can be found.1

QUESTION 2

Cranial CT scan showed ring-enhancing le-
sions in the left temporo-parietal area sugges-
tive of cerebral abscesses or possibly metastatic
malignant deposits (figure 1). The clinical pic-
ture supported the former diagnosis.

QUESTION 3

In consultation with local neurosurgeons a
decision was made to opt for initial medical
treatment and assess response with serial
cranial CT scans. Treatment initially involved a
2-week regime of intravenous cefotaxime, met-
ronidazole and ciprofloxacin. This was fol-
lowed by long-term oral ciprofloxacin and
metronidazole. There was resolution of the
cerebral abscesses on CT scan 8 months after
initiating antibiotics (figure 2). As no organism
was isolated from the abscesses, treatment was
empirical. The organisms isolated in cerebral
abscesses include streptococci (Streptococcus
intermedius group, including S angiosus) in
60–70% of cases, enterobacteriaceae in 23–
30% of cases, bacteroides and parvotella in
20–40% of cases and Staphylococcus aureus in
10–15% of cases.2 Evidence for the use of met-

ronidazole was provided by Ingham et al, who
showed it to cross the blood–brain barrier and
penetrate cerebral abscesses well.3 In Sjolin’s
series, a combination of cefotaxime and metro-
nidazole was shown to be eVective in treatment
of cerebral abscesses.4 Success of ciprofloxacin
in the treatment of cerebral abscesses has been
reported.5

QUESTION 4

Metronidazole was stopped as it was suspected
to be the cause of the peripheral neuropathy,
and the patient was continued on ciprofloxacin
250 mg bid. His peripheral neuropathy had
mainly resolved 6 months after discontinuation
of metronidazole. This has been a well
documented side-eVect since 1976 when
Coxon and Pallis first suggested metronidazole
to be a cause of neuropathy.6 The degree of
neuropathy is dose- and duration-dependent.
Signs of neuropathy are reversed within 4–48
months of cessation of metronidazole
treatment.7

Final diagnosis

Cerebral abscesses, followed by peripheral
neuropathy as a side-eVect of metronidazole
treatment.

Keywords: adverse drug reaction; metronidazole;
peripheral neuropathy
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Learning points

x beware of patients with stroke and a history of
ear disease

x cerebral abscesses can recur late and be managed
successfully medically

x long-term metronidazole can cause peripheral
neuropathy
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Sudden hearing loss following acute hepatitis

Ofer Yossepowitch, Alex Lossos, Izidore S Lossos

A 35-year-old previously healthy physician was admitted to the emergency room with a fever up
to 40°C, extreme weakness and dark urine. The physical examination was remarkable for right
upper quadrant abdominal tenderness and mild splenomegaly. He denied sore throat or direct
contact with blood products. Laboratory studies disclosed elevated liver enzymes, hyperbilirubin-
aemia and bilirubinuria. A diagnosis of acute hepatitis was established. Initially, all serologic viral
studies were negative. However, a late seroconversion for IgM to the early antigen (EA) of
Epstein-Barr virus (EBV) in the presence of negative antibodies to Epstein-Barr nuclear antigen
(EBNA), followed by a rise in the IgG titres to EA and EBNA were observed, indicating EBV to
be the causative agent of the hepatitis. During follow-up examinations in our out-patient clinic, a
gradual convalescence and normalisation of the abnormal liver function tests were observed.

Four weeks later the patient complained of a sudden hearing loss in his right ear which he had
noticed subsequent to an examination of his patients with a stethoscope and after using a
telephone handset with his right ear. He did not complain of tinnitus, nausea, vomiting or vertigo.
The physical examination was normal, with a negative Romberg test and without nystagmus. A
comprehensive audiologic assessment revealed a bilateral normal ear-drum with a normal pure-
tone air and bone conduction (Weber and Rinne tests). The pure tone threshold analysis results
are presented in figure 1. Treatment was initiated and the audiogram was repeated 10 days later
(figure 2).

Questions

1 What abnormality is demonstrated on the admission audiogram (figure 1) ?
2 What is the diagnosis and its cause ?
3 What are the possible additional common aetiologies of the presented disorder ?
4 Describe the changes in the audiogram presented in figure 2 compared to that in figure 1.

Figure 1 Audiogram performed on admission
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Figure 2 Audiogram performed 10 days after
initiation of therapy
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Answers

QUESTION 1

The audiogram performed on admission dem-
onstrates a decrease of 20–35 dB hearing level
at low to intermediate frequencies (250–1000
Hz) in the right ear. The left ear is normal.

QUESTION 2

The patient has a classic sudden sensorineural
hearing loss following a preceding EBV infec-
tion. The performance-intensity function, in-
cluding a speech reception threshold (SRT)
analysis and a speech discrimination assay,
resulted in a normal finding for the left ear,
however, it was pathological for the right ear
(SRT, right ear = 25 dB). A negative reflex
decay with normal acoustic reflexes were
observed. Computed tomography of the poste-
rior fossa, an electronystagmogram, and audi-
tory brainstem response testing were normal.

QUESTION 3

In the presented case, a preceding EBV
infection yielded hearing loss by either gaining
access to the inner ear, leading to several
pathophysiologic changes, or causing an
immune-mediated reaction, both resulting in
the same impairment leading to sudden
deafness. Additional common causes of sudden
hearing loss include acoustic neuromas,
Ménière’s disease, ototoxic drugs and multiple
sclerosis.

QUESTION 4

Following initiation of carbogen inhalations,
prednisone and oxipurine treatment, the pa-
tient experienced a rapid improvement in audi-
tory acuity. The repeated audiogram demon-
strates complete recovery of the right ear
hearing. No hearing disturbances were noticed
during a 12-month follow-up.

Discussion

Sudden hearing loss (SHL) is a term generally
used to refer to hearing loss of sensorineural
origin evolving over a period of a few hours to
a few days. Acoustic neuromas, Ménière’s dis-
ease, multiple sclerosis and ototoxic drugs are
among the most common causes. In some
cases, the aetiology remains unknown. Idio-
pathic SHL has been reported to have an inci-
dence of between 5 to 20 new cases per
100 000 population per year.1 Several sug-
gested theories attempt to elucidate the aetio-
pathogenesis of idiopathic SHL, including
autoimmune diseases, a vascular insult and
viral infections.

Several viruses have been strongly implicated
as having a causative role in the pathogenesis of
SHL. Veltri et al2 and Wilson et al3 studied the
incidence of seroconversion to several viruses
in a group of patients presenting with SHL
compared with a healthy control group. In the
SHL group of patients, there was a significantly
higher incidence of seroconversion to mumps,
rubella, rubeola, measles, herpes simplex,
varicella-zoster, cytomegalovirus and influenza
viruses types A & B. Moreover, in some

patients with SHL, viruses were directly identi-
fied in the inner ear by either immunofluores-
cent methods4 or perilymph cultures.5

EBV has only rarely been associated with
SHL. The table summarises 14 reported cases
of EBV infection complicated by hearing
loss.6–14 It usually occurs in young adults with
infectious mononucleosis, their ages ranging
between 7 and 58 years (mean, 21 years), with
a considerable female predominance (M:F,
5:9). The hearing loss usually appears in the
convalescent phase of the disease, but may
infrequently be a presenting symptom.12 The
mean time between the acute illness to the
appearance of hearing loss is 6 weeks, ranging
from 2.5 weeks to 3.5 months (table). Both
ears are equally vulnerable. The overall per-
centage of patients with bilateral SHL is
4–17%.3 However, six out of the 14 (43%)
cases of SHL attributed to EBV infection
involved both sides (table). Audiometry analy-
sis displays mild to severe impairment of inter-
mediate or high frequencies. In rare cases, the
spectrum of low frequencies is also involved.

EBV is an ubiquitous pathogen infecting
most (>90%) of the world’s population. It is
associated with both benign disorders, such as
infectious mononucleosis, and malignant dis-
orders, such as Burkitt lymphoma and naso-
pharyngeal carcinoma. Less frequent manifes-
tations include pneumonitis, cerebritis, mono-
or polyneuritis, Guillian-Barre syndrome, myo-
carditis, pericarditis, thrombocytopenia, and
agranulocytosis.15

Various neurologic manifestations have been
associated with infectious mononucleosis, in-
cluding Guillain-Barre syndrome, Bell’s palsy,
meningoencephalitis, and transverse myelitis.16

These complications may occur in the absence
of a clinically apparent infectious mononucle-
osis.

The exact mechanism leading to SHL follow-
ing EBV infection has not been clearly deter-
mined. Schunknecht et al17 studied the histo-
pathology of temporal bones from SHL patients,
and demonstrated atrophy of the organ of Corti,
tectorial membrane, stria vascularis, cochlear
nerve and vestibular organ. Identical pathologic
findings were discovered in patients with estab-
lished viral labyrinthitis. These authors sug-
gested that viral particles gain access to the
membranous cochlea by haematogenous spread
(viraemia), replicate locally and lead to rapid
pathophysiologic changes resulting in reduced
blood flow to the inner ear that is frequently
reversible but may be extremely destructive and
result in permanent hearing loss.

Nevertheless, the scarcity with which EBV is
associated with hearing loss, in addition to the
significant attention that immune-mediated
SHL has received, led Williams et al13 to
propose that, in certain susceptible individuals,
a temporary cellular immunosuppression,
which accompanies normal recovery from EBV
infection, may provide an opportunity for reac-
tivation of a viral agent already present in the
inner ear. Thus, it appears that the role of EBV
in sudden deafness has yet to be clarified.

The therapy currently advocated for SHL
includes carbogen inhalations (a mixture of
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95% oxygen and 5% carbon dioxide) in order
to improve pO2 levels in the perilymph18 and
systemic steroid therapy. The latter treatment
is based on its anti-inflammatory eVect in viral
infections. It is noteworthy that no controlled
studies have been performed with any of the
suggested forms of therapy, which makes it dif-
ficult to judge whether a suggested therapy
would result in a higher recovery rate than a
spontaneous recovery.

Our review indicates a poor prognosis for the
recovery of hearing in SHL following EBV
infection. Of 14 reported cases, only three had
complete recovery, three had slight recovery,
and eight (57%) remained with permanent
deafness (table). Generally, sudden deafness
has a better prognosis than cases associated
with EBV infection; one-third of patients have
a return of normal hearing, one-third are left
with a 40–80 dB speech reception threshold,
and one-third have a total loss of useful
hearing.19 Spontaneous recovery of normal
hearing is more likely to occur if the deafness is
not associated with vertigo or advanced age.
Once recovery of hearing begins, it is likely to

take place very rapidly in a matter of a few days.
The longer the delay between the onset of
deafness and the onset of recovery, the worse
the prognosis for complete recovery.20 There is
no diVerence in the outcome of patients in
whom the hearing loss is isolated compared
with those in whom hearing loss is associated
with other neurologic complications (table).
Although there are insuYcient cases to yield a
significant statistical conclusion, the data
presented in the table suggest that, in the
absence of tinnitus, the milder the intensity and
the lower the impaired frequencies, the better is
the likelihood of recovery.

Although SHL is rarely caused by EBV, phy-
sicians should be aware of this rare complica-
tion of EBV infection.

Final diagnosis

Sudden hearing loss associated with Epstein-
Barr virus infection.

Keywords: hearing loss; Epstein-Barr virus.
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Table Sudden hearing loss associated with EBV − clinical data

Ref
Age (years),
sex

Clinical manifestations of infectious
mononucleosis Lag period*

Impaired
frequencies** Side Tinnitus Additional neurologic signs Outcome

6 58, M sore throat, cervical
lymphadenopathy

8 weeks N/R right − Ataxia, diplopia, Guillain-Barre
syndrome

Complete
recovery

7 18, F sore throat, malaise, high fever,
cervical lymphadenopathy

2.5 weeks 60 dB loss at
2000 Hz

N/R − Mental confusion, memory loss,
ataxia, bilateral papilloedema

Complete
recovery

8 17, M fatigue, anorexia, sore throat, high
fever, cervical lymphadenopathy,
hepatomegaly

2 weeks 100 dB loss at
4000 Hz

right + Vestibular nerve involvement Slight
recovery

9 20, F high fever, lymphadenopathy 8 weeks 40 dB loss at
2000 Hz

left − Cranial neuropathy of V and VII,
vertical nystagmus

Slight
recovery

10 23, F anorexia, autoimmune haemolytic
anemia, acute hepatitis

6 weeks 60 dB loss at
6000 Hz

left + Tinitus Slight
recovery

11 25, F fatigue, anorexia, sore throat,
lymphadenopathy

N/R 25 dB loss at
8000 Hz

bilateral − None Persistent

32, F anorexia, fatigue, lightheadedness,
sore throat, cervical
lymphadenopathy

N/R 35-dB loss at
8000 Hz

bilateral − None Persistent

12 16, M none N/R 40 dB loss at
4000 Hz

bilateral − Ataxia, dysmetria, dysdiadochokinesia,
dysarthria, bilateral nystagmus

Persistent

13 14, F N/R 3.5 months 80 dB loss at
6000 Hz

bilateral + None Persistent

7, F N/R months 45-dB loss at
3000 Hz

bilateral + None Persistent

9, M N/R 4 weeks 60-dB loss at
6000 Hz

left + None Persistent

5 months 80-dB loss at
500 Hz

right +

14 12, F excessive tiredness 3 weeks 60 dB loss at
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bilateral − Seizures, acute psychotic reaction,
acute encephalopathy

Persistent

14, F excessive tiredness, headache,
exudative tonsilitis

4.5 weeks 80-dB loss at
2000 Hz

right − Dizziness Persistent

Present case 35, M high fever, malaise, acute hepatitis 4 weeks 35 dB loss at
500 Hz

right − None Complete
recovery

*The lag period is calculated from the time of infectious mononucleosis diagnosis to the notice of hearing loss.
**The specific frequency indicated in the table is the one most damaged within the range of frequencies found impaired at audiometry analysis.
N/R - Not reported.
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