
aureus abscesses. While an inpatient he com-
plained of headaches and nausea and devel-
oped a low grade pyrexia and meningism.
Brain CT was normal. Lumbar puncture dis-
closed a high opening pressure (19 cm CSF),
133 white blood cells/µl, predominately lym-
phocytes, a raised protein (1.61g/l), and a low
CSF/blood glucose ratio (1.7/6.1). A sample
of 0.5 ml CSF was sent to a British referral
laboratory and PCR for M tuberculosis was
negative. Twenty four hours later, because of
increasing confusion and agitation, treatment
with intravenous acyclovir, antituberculous
chemotherapy (600 mg rifampicin, 300 mg
isoniazid, 2 g pyrazinamide, and 10 mg pyri-
doxine daily), and dexamethasone was com-
menced. Clinically he showed signs of
improvement and was discharged home 2
weeks later on the above treatment. A repeat
lumbar puncture 4 weeks later showed similar
results. A CSF PCR for M tuberculosis was
again negative although a fully sensitive M
tuberculosis grew 12 weeks later from the first
sample on Lowenstein-Jensen slopes.

The second patient was a 21 year old Ken-
yan woman living in the united Kingdom for
3 years. She presented with a 3 month history
of photophobia and occipital headaches. She
had no other systemic symptoms. She had
had peritoneal tuberculosis diagnosed at the
age of 6 years during laparotomy for an
appendicectomy and had received antituber-
culous medication for 1 month only. On
examination she had mild neck stiVness and a
partial left third cranial nerve palsy. Brain CT
was normal. Lumbar puncture results
showed a high opening pressure (15cm CSF),
90 white blood cells/µl, predominantly lym-
phocytes, a raised protein concentration
(1.62 g/l), and a low CSF/blood glucose ratio.
At the same referral laboratory CSF PCR for
M tuberculosis was negative but culture after 8
weeks grew a fully sensitive organism. De-
spite the negative PCR antituberculous
therapy was started empirically. After 2
months of treatment her symptoms had
resolved although a partial third nerve palsy
remains.

Adequate volumes of both patients’ CSF
(0.5 ml) were sent to our referral laboratory
where the samples were spun and PCR
performed using three primer sets and
appropriate controls.5–7 The assay included
primers for the target IS6110, an insertion
sequence normally present in multiple copies
in the M tuberculosis genome, which has been
used successfully for the detection of M
tuberculosis in CSF.2 4 Multiple primer sets
were used as this is thought to increase the
probability of detecting target DNA within a
specimen.

Recent studies suggest that CSF PCR for
M tuberculosis is more sensitive than culture in
cases of clinically suspected tuberculous
meningitis that responded to empirical
treatment.2–4 Some authors have even sug-
gested the usefulness of serial CSF PCR in
assessing the eYcacy of treatment.4 8 False
negatives and positives are rarely reported in
the literature and unless these results are
critically reviewed patients could, tragically,
have treatment prematurely stopped or be
started on prolonged antituberculous chemo-
therapy. False negatives occurred in two
studies, in which reported CSF PCR sensi-
tivities were 32% and 85%.2 3 In one study
6.1% of CSF specimens received from
patients with no evidence of tuberculous
meningitis were falsely PCR positive.3 These
results also show that sensitivity and specifi-
city can vary when diVerent assays and labo-

ratories are used. Claims that PCR can detect
1–10 M tuberculosis organisms “in vitro”
seems not to be the case in clinical samples
such as CSF.

In the two patients presented above
adequate volumes and repeated samples of
CSF were assayed using suitable primers and
appropriate controls at a British referral labo-
ratory. Results for these two patients show the
dangers of overreliance on CSF PCR when
tuberculous meningitis is clinically sus-
pected.

We are grateful to Dr Deborah Binzi-Gascoigne of
the Leeds mycobacterium laboratory, where the
PCR tests were performed and who provided addi-
tional information for the manuscript .
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False negative polymerase chain
reaction on cerebrospinal fluid samples
in tuberculous meningitis

There have been few studies in the literature
concerned solely with the use of the polymer-
ase chain reaction (PCR) to identify Myco-
bacterium tuberculosis DNA directly from
CSF.1–4 These studies suggest that in some
cases, PCR may be more sensitive than
culture; however, in the largest study, per-
formed by Nguyen et al,3 specimens from
seven patients who were culture positive for
M tuberculosis were not positive by PCR. The
study did report on 22 culture negative, PCR
positive patients, suggesting that PCR can be
more sensitive than culture. Studies compar-
ing PCR with culture of M tuberculosis using

other clinical specimens, particularly respira-
tory specimens, have reported that PCR may
be less sensitive than culture for the detection
of M tuberculosis5–9 and that the low sensitivity
correlated with low colony counts on
culture.5 Dalovisio et al6 also reported that
multiple specimens may be required to
improve the sensitivity of the test in some
patients. In the two cases described above,
colonies were seen after incubation for 12 and
8 weeks on LJ slopes, suggesting a low inocu-
lum.

The PCR has been reported to detect the
equivalent of 1–10 mycobacteria in in vitro
testing. However, lower sensitivity is found
with clinical specimens.5 6 The low sensitivity
of PCR may be the result of inhibitors of PCR
present in the reaction, poor lysis of mycobac-
teria, and the uneven distribution of myco-
bacteria in clinical specimens.5 6
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A novel mutation of the myelin P0

gene segregating Charcot-Marie-Tooth
disease type 1B manifesting as
trigeminal nerve thickening

Charcot-Marie-Tooth disease (CMT) is the
most common type of hereditary peripheral
neuropathy. It is classified into two types
based on pathological and electrophysiologi-
cal findings: type 1 and type 2. CMT type 1
gene loci have been mapped to chromosome
17 (CMT1A), chromosome 1 (CMT1B),1

another unknown chromosome, (CMT1C)
and the X chromosome (CMTX). CMT1B is
a rare form of CMT1 associated with
mutations of the myelin protein zero (P0)
gene. Mutations in the P0 gene have recently
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been recognised in Dejerine-Sottas disease,
peripheral neuropathy with an early onset in
childhood, and a more severe phenotype than
CMT1. CMT1 and Dejerine-Sottas disease
are characterised by thickening of peripheral
nerves, and thickening of the cauda equina,
nerve roots, and ganglia have often been
found.2 3 Although cranial nerves are gener-
ally spared in CMT, thickening of the acous-
tic or optic nerve has been reported in some
cases. We report here on a Japanese patient
who exhibited severe polyneuropathy, bilat-
eral trigeminal thickening on MRI, and an
abnormality of the auditory brain stem
response. Gene analysis disclosed a novel
missense mutation (His81Arg) of P0. The
cranial nerve involvements in this patient may
be associated with the novel missense muta-
tion of P0 (His81Arg).

A 15 year old Japanese girl presented with
CMT disease. She showed delayed motor
development. Although she became ambu-
lant at 1 year and 8 months of age, she was
never able to run. She was referred to our
hospital due to progression of her gait abnor-
mality. Her mentality and higher brain
function were normal. Neurological exam-
ination disclosed weakness in both proximal
and distal muscles of the legs, decreased
grasping power, sensory disturbance of distal
limbs, and generalised areflexia. Facial sensa-
tion, mastication power, and hearing acuity
were normal. She also had atrophy of the
lower limbs, drop foot, a steppage gait, claw
hands and pes cavus deformities. Optic atro-
phy, incoordination, autonomic dysfunction,
and cardiac involvement were not evident.

In laboratory findings, creatinine kinase
was 343 IU/l. A peripheral nerve conduction
study showed undetectable sensory and
motor action potentials in all limbs. Auditory
brain stem response showed abnormal pro-
longation of the I-III interpeak (2.81 ms on
the right side, 2.88 ms on the left side). Brain
MRI (figure) showed significant thickness of
bilateral trigeminal nerves (7 mm) compared
with that of controls (3.15 ± 1.62 mm (mean
± 2 SD), n=20). However, other cranial, spi-
nal nerves and roots were not thick on physi-
cal examination or MRI study. Sural nerve
biopsy was not performed.

Although no detailed familial information
was available, her mother (49 years old)
showed normal findings on neurological
examination and peripheral nerve conduc-
tion study.

Blood samples were obtained from the
patient and her mother with informed
consent. DNA was extracted from the blood
by a standard phenol/chloroform protocol.

The six exons of the P0 gene were amplified
by the polymerase chain reaction using prim-
ers, and analysed by single strand conforma-
tional polymorphism (SSCP) and sequencing
analyses. DNA sequencing of exon 3 showed
a novel point mutation (A242 to C at codon 81)
resulting in amino acid substitutions of
arginine for histidine only in the patient. A
DNA duplication in chromosome 17p11.2-
p12, including the peripheral myelin
protein-22 (PMP 22) gene, was not present.
The patient’s mother did not show any muta-
tions in the P0 gene.

CMT type 1 is caused by abnormalities in
myelin protein of Schwann cells. Repeated
demyelinating and remyelinating responses in
the peripheral nerve produce diVusely en-
larged diameters of nerves in CMT type 1,
and thickening of the cauda equina, nerve
roots, and ganglia has also been found.2 3

Although blepharoptosis, ophthalmoplegia,
facial weakness, deafness, dysphagia, and
dysphonia in CMT have been previously
reported,2 clinical involvement in the cranial
nerves is rare and thickening of cranial nerves
has not been reported except for the acoustic
or optic nerves in some cases.

In the present study, our patient showed
severe clinical manifestations of early onset
and undetectable conduction velocities.
Therefore, this patient was considered to
have a severe variant of CMT1 or Dejerine-
Sottas disease. Although her facial sensation,
mastication power, and hearing acuity were
normal, the thickness of bilateral trigeminal
nerves on MRI and prolongation of the I-III
interpeak intervals in auditory brain stem
response were found. The I-III interpeak
interval represents the conduction time from
the eighth nerve to the pontomedullary
portions of the auditory pathway. Prolonga-
tion of the auditory brain stem response sug-
gested peripheral conduction delay of the
auditory nerve.

Trigeminal neuralgia with CMT has been
reported.4 In these rare cases, trigeminal neu-
ralgia was inherited, suggesting a partial
symptom of CMT. Although some patients
were surgically treated, it was not clear
whether a thickened trigeminal nerve was
present. Moreover, on electrophysiological
studies of facial and trigeminal nerves in
CMT, Kimura5 reported that the sensory
component of the trigeminal nerve was
relatively spared, despite extremely delayed
conduction of the facial nerve. However, the
MRI study of our patient suggested that the
fifth cranial nerves were subjected to the same
pathological process that aVects other periph-
eral nerves.

Our patient showed no DNA duplication
on chromosome 17p11.2 and we found a
novel mutation (A to C) representing an
Arg81 to His substitution in the P0 gene. His-
tidine 81 is conserved among many other
species, including cows, rats, chickens, and
sharks. This mutant allele was absent in the
DNA from 100 controls. Therefore we iden-
tified this mutation as pathogenic. Arg81His
was located in exon 3, which codes for the
extracellular domain of P0. The extracellular
domain plays a part in myelin compaction by
homophilic interaction and many mutations
in this area have been reported. Although the
phenotypic variability is related to the
position and nature of the P0 mutation,
patients with cranial nerve involvement are
rare in CMT with a P0 mutation. Therefore,
the unique thickening of trigeminal nerves
and the clinical severity in this patient may
be related to this novel missense mutation. A

careful comparison of the clinical, electro-
physiological, and histopathological data
between patients with CMT should be
conducted.

We are indebted to the families studied for their
cooperation and support. This work was partly sup-
ported by Uehara Memorial Foundation, the Sasa-
kawa Health Science Foundation, the Primary
Amyloidosis Research Committee, and the Ministry
of Education, Science and Culture of Japan
10832002, 18832993.
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Intracranial extracerebral follicular
lymphoma mimicking a sphenoid wing
meningioma

Primary lymphoma in the brain is uncom-
mon, accounting for only 2% of primary
intracranial neoplasms,1 although its inci-
dence seems to be dramatically increasing.2

Leptomeningeal lymphomas are even rarer
but have been described1 3 4; however, no lep-
tomeningeal lymphoma of the follicular type
has previously been reported. We present a
case of a primary meningeal follicular
lymphoma which mimicked a sphenoid wing
meningioma, both radiologically and intraop-
eratively.

A 57 year old Ghanaian woman was
referred with a 3 year history of worsening
bitemporal headache, followed by a 6 month
history of daily right frontal headache lasting
for 2–3 hours associated with mild photopho-
bia. There were no reports of seizures,
nausea, or other visual disturbances. Her
medical history was 3 years of treated hyper-
tension, sickle cell carrier trait, and a cataract
extraction. The patient was obese but physi-
cal examination was otherwise normal.
Neurological examination showed no papil-
loedema and there were no cranial nerve or
long tract signs.

Brain CT showed an enhancing mass con-
sistent with a right sided sphenoid wing

Axial T1 weighted (TR 600/TE 15) brain MRI
at 1.5 Tesla of our patient with CMT. Note the
thickness of the bilateral trigeminal nerves.
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