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Letter

Postoperative salmonella meningitis: suc-

cessful treatment with cefotaxime

Sir: The occurrence of salmonella mening-
itis is very uncommon in adults and espe-

cially so in postoperative neurosurgical
patients.'- We report a case of Salmonella
dublin meningitis following resection of a

benign schwannoma of the right VIlIth
nerve. The postoperative course was com-

plicated by a cerebrospinal fluid (CSF)
leak. Satisfactory clinical improvement was

not achieved with ampicillin. The mening-
itis was cured with cefotaxime, a cephalo-
sporin of the third generation, and the
patient survived.
A 67-year-old woman was admitted for

resection of a tumour involving the right
acoustic nerve. For the last 6 weeks, she
had had headache, dizziness and blurred
vision. She had no medical history, except
for an hyperthyroid goitre treated by
radioactive iodine; no fever or diarrhoea
had been noted in recent months. On brain
CT scan, a hypodensity of the right cere-
bellar hemisphere surrounding the VlIIth
nerve was observed. Signs of moderate
intracranial hypertension and hydro-
cephalus were also present. She was tre-
ated by total resection under the micro-
scope of a benign schwannoma of the right
acoustic nerve. A patch of lyophilised dura
(Lyodura n°106010, Braun Melsungen
AG, West Germany) was used for tight
closure of the dura and a catheter was left
for subcutaneous drainage. During the first
postoperative week, a mild nuchal rigidity
was noted but the patient was afebrile. On
the 5th postoperative day, the subcutane-
ous catheter was removed; its culture was

negative. Two days later, the patient com-

plained of headache, developed fever up to
39'C and became obtunded. Nuchal rigid-
ity was still present. A second brain CT
scan showed no hydrocephalus. A small
CSF leak was noted, but the surgical
wound was clean. The CSF taken both
from the wound and by lumbar puncture
was turbid and contained 5700 white
cells/mm3 (100% polymorphonuclear
cells), 13 mg/dl of glucose (blood glucose
151 mg/dl) and 311 mg/dl of protein.
Gram stain demonstrated the presence of
Gram negative bacilli. Treatment with
cefotaxime 12 g/day was begun. Three days
later, CSF culture was positive for Sal-
monella dublin, sensitive to ampicillin
(MIC: 0-25 mcg/ml) and cefotaxime (MIC:
0-05 mcg/ml), but resistant to chloram-

phenicol. It was therefore considered that
cefotaxime could be replaced by ampicillin,
which was given at a dosage a 12 g/day.
Meningeal signs and fever were still pres-
ent. After 7 days of treatment, CSF
pleiocytosis persisted but the Gram stain
was negative; the peak CSF bactericidal
activity of ampicillin (after intravenous
administration of 2 g) was 1/8. The surgical
wound was clean and repeated Gram stains
and cultures of stools and urine were nega-
tive. In view of the persistence of fever and
white cells in the CSF, the wound was
reopened and the patch removed. Ampicil-
lin administration was discontinued and
treatment with cefotaxime 12 g/day was
started again. The Gram stain of the patch
was negative but the culture also recovered
Salmonella dublin. The patient then
improved rapidly and became afebrile. The
CSF leak persisted. CSF findings proges-
sively returned to normal. The peak CSF
bactericidal activity of cefotaxime (after
intravenous administration of 2 g) was
1/64. The patient developed hyd-
rocephalus, requiring a ventriculo-
peritoneal shunt.
On the 66th postoperative day, she was

discharged from hospital in good condition.
She was able to walk with little help, was
fully alert, and complained only of occa-
sional headache in the sitting position.

This patient developed a Salmonella
dublin meningitis after surgical resection of
a benign schwannoma of the right VlIIth
cranial nerve with placement of a patch of
lyophilised dura. Although salmonella
meningitis is common in newborns and
infants, it is exceptional in adults,3
except in compromised hosts.' 24 Sal-
monella is rarely found in meningitis occur-
ring after neurosurgery.'35 In a review of
23 post-surgical meningitis cases observed
in a 15 year period, Buckwold et all cited
no salmonella infection. In 1979,
Kauffman and St Hilaire3 counted only 14
cases of salmonella meningitis in the entire
literature, none of which occurred after
neurosurgery. In a recent review of 200
cases of Gram negative meningitis in
adults, Cherubin et aP observed six cases
due to salmonella and only one after
neurosurgery.

In the present patient, the source of the
meningitis was unknown. Haematogenous
spread of salmonella was unlikely in the
absence of any source of sepsis, including
blood and stool cultures. Contamination of
the patch by salmonella was considered
unlikely in view of the precautions taken
during its preparation and the previous
experience with this material.' Direct con-
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tamination of the CSF by the leak remains
the most likely explanation, even though
no source of salmonella could be identified.
Chloramphenicol and ampicillin have

been proposed as antibiotics of choice in
the treatment of salmonella mening-
itis.3 'I "' Ampicillin might, however, be
superior to chloramphenicol.9 For an effec-
tive treatment of Gram negative menin-
gitis, CSF antibiotic levels must reach 5 to
30 times the minimal bactericidal concen-
tration of the microorganism; moreover, a
peak bactericidal activity of 1/10 to 1/20, is
considered necessary and cannot always be
obtained with ampicillin or chloram-
phenicol." Third generation cephalospo-
rins appear to be a major advance in the
treatment of Gram negative bacillary
meningitis. Cefotaxime is effective in vitro
against salmonella (MIC: 0-060-25 mcg/
mI)'2 and its penetration into CSF is satis-
factory.9 The present case history indicates
that cefotaxime is a very promising agent in
the treatment of salmonella meningitis.
This is the first patient to our knowledge in
whom salmonella meningitis has been suc-
cessfully treated with cefotaxime.
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High-resolution CT scan in pontine ataxic
hemiparesis

Sir: In 1978, Fisher demonstrated patho-
logically that lacunar infarcts of the basis
pontis can produce ataxic hemiparesis.'
Two cases with this syndrome caused by
pontine infarcts, confirmed by CT scan,
have been reported.23 We report a third
case documented by high-resolution CT
brain scan.
A hypertensive man, aged 40 yr, was

admitted to hospital with sudden onset of
weakness of the left limbs and unsteadiness
of gait. Examination showed a very slight
weakness of the left side of the face and
grade 4/5 power in the left upper and lower
extremities. The tendon jerks were brisker
on the left, and a left Babinski's sign was

present. Dysmetria, intention tremor and
adiadochokinesis on the left limbs were

prominent. There was horizontal nystag-
mus on both sides on lateral gaze. No other
neurological sign was seen. Somatosensory
cortical evoked potentials to digital nerve
stimulation were normal. The CSF, CT
brain scan, echocardiography and vertebral
angiography were normal. Examination a

month later showed slight spasticity of the
left limbs. Power and coordination were

normal. A high-resolution CT brain scan
demonstrated two small areas of the low
density in the right basis pontis, at about
the junction of the upper one third and
lower two thirds of the pons (figure).

In this patient, the presence of nystag-
mus and the normal somatosensory cortical
responses suggested a lesion in the pons

rather than in corona radiata or internal
capsula.2 The first CT brain scan excluded

Fig High resoluton CTbrain scan without
contrast. Axial view.

pontine haemorrhage and a supratentorial
lesion. The high resolution CT brain scan

demonstrated clearly the existence of two
small adjacent infarcts in the basis pontis
one month later. Our case closely resem-
bles case 1 of Fisher.' The vessel most
likely occluded is a lateral penetrating
artery arising from short circumferential
branches of the basilar artery.' 2 High-
resolution CT brain scan allowed accurate
clinico-anatomical correlation in this
patient and confirmed Fisher's original
finding, which indicated that a lesion of the
basis pontis at the junction of the upper
one third and lower two thirds of pons.'
Why the ataxia is not bilateral is still
unknown.' 2
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Pseudoankylosis of the mandible following a
fronto-temporal craniotomy

Sir: Head injuries with evidence of intra-
cranial haemorrhage, intracranial aneur-
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ysms and tumours are the more common
indications for a neurosurgical procedure.
If the procedure involves sectioning of the
temporalis muscle, fibrosis of the muscle
give rise to complications during and after
healing of the surgical wound. Since the
temporalis muscle is one of the principal
elevators of the mandible, a restriction of
its action can result in pseudoankylosis of
the mandible and atrophy of the muscle
may also occur. Inspite of the large number
of neurosurgical procedures undertaken,
the incidence of pseudoankylosis is very
low.'-4 A further case, in this instance fol-
lowing fronto-temporal craniotomy, is
reported. It is of interest to note that while
the previous cases in the literature were
treated surgically, this patient was man-
aged conservatively with satisfactory
results.

In September, 1983, a 48-year-old white
female patient was referred by a
neurosurgeon for a maxillofacial surgical
opinion regarding limitation in mouth
opening which was affecting her mastica-
tion. The patient had undergone a right
fronto-temporal craniotomy to clip an
aneurysm arising from the internal carotid
artery on that side in August, 1982.
Immediately following this, the patient
experienced limitation in opening her
mouth which persisted. The past medical
history indicated that she had been in good
health until she developed the symptoms
which led to neurosurgical intervention.

Clinical examination revealed an obvi-
ous depression in the region of the
craniotomy site. On palpation, there was
neither tenderness nor a sensation of
stretching of fibres of the temporalis mus-
cle when the patient attempted to open her
mouth. She had a near full complement of
permanent teeth and an interincisal open-
ing of 10 mm. The mandible deviated
slightly to the right side on opening. Palpa-
tion of the temporomandibular joint during
movement of the mandible suggested that
this was not a case of true ankylosis.
Radiographic examination showed no bony
changes in the joint or the surrounding
structures and a diagnosis of pseudo-
ankylosis of the mandible due to tem-
poralis muscle fibrosis was made.
Although coronoidectomy to detach the

temporalis muscle from the mandible was
considered, it was decided initially to treat
the patient by conservative measures. A
trismus screw made out of hard acrylic was
provided and instructions given to use it
gradually to produce progessive opening of
the mouth by distraction in the incisor re-
gion. Over a six month period, the mouth
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