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ABSTRACT
We depict the case of a patient who progressively develops a motor deficit and respiratory failure, which eventually proves to be
botulinus intoxication, after a series of puzzling results of various investigations leading to a different diagnosis.

CASE PRESENTATIONS

CASE PRESENTATION

The patient, aged 31, with no preceding signifi-
cantly personal pathology, was admitted in a regional
hospital for an onset of „blurred“ vision, followed by
diplopia, nausea, vomiting, shivering, fever, appro-
ximately 12 hours after having eaten – along with his
family - fish, sweets, and no alcoholic drinks, followed
by a physical effort.

Subsequently the patient’s status worsened by the
occurrence of lower limb muscular weakness (the
patient could not sit or stand up without help) then
respiratory failure, which required orotracheal intuba-
tion and temporary assisted mechanical ventilation.
A botulinus intoxication was suspected, and he re-
ceived a dose of antibotulinus serum.

During the hospitalisation the patient was given
corticosteroids, anticholinesterase drugs, antibiotics
(cephalosporin, amino glycosides), with progressive
recovery of the respiratory function during a week
and a partial recovery of the motor deficit.

Testing for seric botulinus toxin was negative. To
mention that the tests were performed only for types
A, B and D of botulinus toxin.

At this moment the patient was referred to our
hospital with the suspicion of myasthenia gravis.

The physical examination revealed fixed mydriasis,
lower limb hypotonia with decreased deep tendon
reflexes , low blood pressure, bradicardia, constipation.
There were no ocular movement disturbances, no
deglutition impairment nor sensory impairment, but
the patient complained of increased fatigability even
on the smallest physical effort.

Laboratory findings showed a moderate transient
hypokaliemia, moderately elevated muscular cytolysis
enzymes; on spinal tap: clear liquid, with negative
Pandy reaction, 0,66 nuclear elements per mmc, 0,33
red blood cells per mmc.

The next day the patient (being on anticholinesterase
medication) was subject to an electrophysiological
examination.

The motor conduction study revealed normal distal
latencies, globally decreased amplitudes, more in
lower limbs, normal conduction velocities, prolonged
F waves in lower limbs; sensory conduction study:
normal amplitudes and conduction velocities, no signi-
ficant decrement or increment for low frequency
neither for high frequency repetitive nerve stimulation,
and the needle detection examination revealed poor
activity in lower limbs and no fibrillation potentials
(the essential data are shown in table 1 and 2 for the
right peroneal nerve, but the results were similar in all
limbs).

The clinical and paraclinical data of the moment
leaded to the problem of differentiation between
several entities such as periodic hypokaliemic para-
lysis, a myasthenic syndrome, an atypical variant of a
Guillain-Barré syndrome and a botulinus intoxication.

A form of an acute axonal polyradiculoneuropathy
comes into one’s mind when having a patient deve-
loping a relatively sudden motor deficit with decreased
deep tendon reflexes, an ascending evolution and a
rapid progression to respiratory failure; the electro-
myographic features of symmetric axonal diffuse
polyradiculoneuropathy (prolonged F waves, decrea-
sed sensory and motor conduction velocities, genera-
lised low amplitudes). The normal results of the CSF
upon spinal tap, the relatively rapid and spontaneous
recovery of the respiratory failure – in about two
weeks from the onset on the motor deficit, makes an
axonal injury improbable.

The hypothesis of a Miller-Fisher syndrome-
sustained by the result of the electrophysiological exa-
mination-was ruled out by the occurrence of the
autonomic disturbances (mydriatic and non reactive
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to light pupils, low blood pressure without tachy-
cardia, constipation) and of the motor deficit accom-
panied by respiratory failure.

A hypokaliemic periodic paralysis was taken into
account by the recent sweets ingestion and the hard
physical effort made by the patient prior to the onset
of the symptoms, by the hypokaliemia found on
laboratory testing, and by the transitory association
of the respiratory failure that spontaneously recovered.
Nevertheless the patient had no positive family history
of hypokaliemic periodic paralysis, he did not con-
sume alcoholic drinks (which is a secondary cause
for hypokaliemia); moreover, autonomic disturbances
are not typical for hypokaliemic periodic paralysis,
nor the ascending motor deficit.

Arguments for a myasthenic syndrome were the
occurrence of the symptoms (diplopia, muscular
weakness) in relation with muscular activity, worsened
apparently by the administration of amino glycosides,
the improvement of the symptoms after the patient
was given anticholinesterase drugs, and also the
finding of moderate muscular cytolysis. On clinical
testing of repetitive muscular effort there was no
evidence of muscular fatigue, and electrophysiological
tests did not show any increment or decrement on
repetitive nerve stimulation (figure 1).

The botulinus intoxication features were the onset
with autonomic pupillary disturbances (causing the
„blurred“ vision) and gastrointestinal symptoms of
nausea and vomiting in relation to ingestion of food
that could be infested (fish – in this case); decreased
CMAP in the affected muscles; the progression of the
motor deficit and the respiratory failure that has
temporarily required mechanical ventilation, followed
by the full recovery of the muscular strength as the
patient received a dose of antibotulinus serum .

To rule out the periodic hypokaliemic paralysis
provocative electrophyisiological tests were performed
after a week; there were no anomalous findings upon
the prolonged effort and cold tests. The persistent
hypokaliemia may be explained as being a side effect
of the cortisone administration without potassium

supplement prior to the hospitalisation in our de-
partment.

The interruption of the anticholinesterase medica-
tion did not lead to exacerbation of the motor deficit;
on the contrary, it improved progressively to its full
recovery. Repetitive nerve stimulation tests performed
after a week from the interruption of the anticholi-
nesterase medication did not reveal any decrement or
increment.

Motor and sensory nerve conduction studies after
a week of hospitalisation showed normal latencies,
amplitudes, conduction velocities and F waves, thus
eliminating the hypothesis of an axonal injury.

The reason why tests for the seric botulinus toxin
were negative is that they were not performed for all
types but for the most frequently responsible of
botulinus intoxications.

Botulism is a rare and potentially lethal disease,
caused by one or several neuroexotoxin proteins
produced by the bacteria Clostridium botulinum.

There are five clinical forms of botulism: classic
botulism- food-borne botulism, infantile botulism,
hidden botulism, wound botulism and inadvertent
botulism. The term „botulism“ comes from the Latin
word for sausage (botulus), as one of the sources of
the disease was the sausages containing botulinus
toxin.

There are eight immunological different types of
the botulinus neurotoxin, named in alphabetically
order of their discovery: A, B, C1, C2, D, E , F and G.
Types A, B, and E are responsible for the majority of
the reported cases of food intoxications, but types D,
F and G were responsible of  more deaths. Type C
affects animals and not humans.

Although the botulinus toxin is a very strong
inhibitor of the neuromuscular junction, it also inhibits
the release of Acetylcholine from the pre- and post-
ganglionic nerve terminals in autonomic nerve system.

A patient is classified as having botulism if the
reported disease has neurological manifestations of
descending paralysis without impairment of the
consciousness, accompanied by one of the following

Figure 1
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conditions: identifications of the C. botulinum in the
faeces or in the wound; documentation of the botulinus
toxin in the serum, wound, faeces or parts of the food
suspected to be infested; or a clinical picture
compatible to other cases of food born botulism.

CLASSIC OR FOOD-BORNE BOTULISM

It is important to know that this form of botulism
is not an infection but an intoxication from the in-
gestion of the toxin contained in food. In two thirds
of the cases only one person of a group that consumed
the infested food develop the symptoms, but the mean
number of persons is 2.7. Approximately 54% of the
patients are male, the mean age of all the patients being
of 44 years. Type A botulinus toxin is frequent in
U.S.A (it has been reported in about 60% of cases),
type B- more frequent in Europe and in our country,
and type E –the less toxic, after fish ingestion; there is
a geographic association due to the prevalence in the
soil of the specific toxin producing micro organism.

The usual method of the transmission is through
poor prepared home vegetable canes; intoxications
associated with restaurant food consumption are rare,
but having a propensity of affecting more persons.

The number of deaths due to the botulinus intoxi-
cation has considerably decreased since the impro-
vement of the emergency care system, the possibility
of ventilation support when needed, the possibility of
the administration of the antitoxin in the early diag-
nosis.

Patients over 60 years are prone to more serious
complications, less complete recovery and a higher
rate of mortality. The first or the only one affected in
an intoxication have a death rate of 25% compared to
the ones developing the disease symptoms later; this
could be related to a shorter incubation rate, the
ingestion of a higher amount of the toxin, or a less
suspicion of a botulinus intoxication with the first
patient (once diagnosed, other patients having similar
symptoms are readily diagnosed).

The spores of the bacteria are resistant to heat, and
can survive the home cane preparation techniques at
temperatures less than 120°C. Acidifying food is reco-
mmended in order to ensure a pH < 4.6 which inhibits
the growth of C. botulinum. Boiling under pressure
any home prepared cane before consuming it, inacti-
vates the toxin (which is thermo labile) and disfavours
the growth of the bacteria in a lacking oxygen medium.

INFANTILE BOTULISM

Is the most frequent form of botulism in United
States having an incidence of 1/100,000 of alive

newborns. The base mechanism is different of that in
classical botulism, implying a bacterial enteric infection
with an in vivo production of the botulinus toxin, and
not the ingestion of a preexisting toxin.

Natural alimentation favors the colonisation of the
intestinal tract with a flora relatively inhospitable to
the growth of the botulinus spores, comparing to the
artificially feed newborns.

HIDDEN BOTULISM

Is a form of infantile botulism in persons aged over
one year. The patients have a clinical tableau compa-
tible to botulinus intoxication with positive laboratory
tests, but without having an evident food or wound
source.

WOUND BOTULISM

The term is used when infecting a wound with
C.botulinum with in vivo produced botulinus toxin at
the wound site. It is the rarest of all the forms of bo-
tulism, yet reported with drug consumers. Of great
interest is the association between the illicit drug con-
sumers and the site of the injection of the drug and
maxillary sinusitis associated with of cocaine snuffing.

INADVERTENT BOTULISM

Is the most recently described form of botulism;
connected with iatrogenic causes. Botulinus toxin is
used nowadays in the treatment of focal dystonias
and of other movement diseases. Rarely, after the local
injection of the botulinus toxin, patients can develop
muscular weakness at distance or generalised; after
local injection of botulinus toxin it may also appear
autonomic disturbances.

Clinical manifestations

 Adult form. Clinical presentation of the botulinus
intoxication in adults is similar whether the disease is
acquired through food, wounds, or the hidden form.
Despite minimal statistic differences between the
symptoms specific to type A or B of the botulinus
toxin, in medical practice these differences are incons-
tantly encountered. Symptoms can be grouped in three
categories: neurological, gastrointestinal and other.

The following elements evocate botulism:
• association of symptoms of junction neuro-

muscular disorders (pupilar constriction, ocu-
lar and bulbar weakness than for all the body)
and of parasympathic nervous system disor-
ders (dried mouth, abdominal cramps, transit
disorders)
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• and ingestion of toxin contaminated food in
16 to 60 hours before the clinical signs.

There are some neurological features relatively
characteristic to the botulinus intoxication. Patients
develop relatively sudden dysphagia, dry  mouth
sensation, diplopia and dysarthria with progression
over 12-36 hours, the period depending of the amount
of the toxin ingested. A carefully given anamnesis
can show early involvement of superior cranial nerves
compared to lower cranial nerves. Gastrointestinal
symptoms of nausea, occasionally vomiting and ini-
tially diarrhoea followed by constipation appear at the
same time or immediately after the signs of cranial
nerve disturbance. During the disease evolution the
patient can have other symptoms such as: abdominal
cramp-like pain, fatigability, dizziness. After these
symptoms, the patient progressively develops mus-
cular weakness of the upper limbs initially, than lower
limbs also become involved; the patient can also
perceive shortened respiration before limb weakness.
It is presumed that the initial cranial nerve disturbance
anterior to the limb musculature disturbance is due to
the higher face temperature.

Clinical examination reveals ptosis, diminished gag
reflexes, dysphagia, dysarthria, facial paresis, difficult
tongue protrusion and on pressing the tongue against
a resistance on the cheek, and occasionally nystagmus.
Related to the time by the moment of examination,
the patient can also have limb weakness, predomi-
nantly upper limb musculature, sometimes slightly
asymmetric; deep tendon reflexes are initially normal
or decreased, in progression to their abolition in case
of severely affected patients. The measurement of the
respiratory function is also important. The forced vital
capacity is decreased in most cases and mechanical
ventilation is needed in 32-81% of cases.

The duration of the assisted mechanical ventilation
depends on the severity of the disease and of the
serotype of the infecting micro organism, with a mean
of 58 days for A serotype and 26 days for B serotype.

Careful examination can reveal autonomic distur-
bances of both the sympathetic and parasympathetic
system; tipically there is a loss of the vagal cardiac
control, ileus, hypothermia, urinary retention that may
require catheterisation; it may also be found a low
blood pressure without tachycardia, a lack of motor
response to postural changes; pupils may have a
temporary decreased response to light. In the possi-
bility of a wound botulism the patient must be carefully
examined not only for major wounds, but also for a
minor wound, even a scratch with or without local
signs of an infection; it must be seed on anaerobic
growth mediums; the nasal mucosa must also be
examined carefully.

Histopathology

The botulinus toxin produces changes similar to
nerve section: loss of the terminal endings; retraction
and decrease of the dendritic terminations, the increase
of the number of astrocytes, sprouting of motor nerve
terminations from the initial arborisation terminals; the
denervated muscle can produce a motor nerve growth
factor which induces this sprouting. Thus new neuro-
muscular junctions are formed near the initial neuro-
muscular junction or at distance from it. The reversi-
bility of the paralysis comes from the producing of
new neuromuscular junction, and not from the deta-
chment or degradation of the toxin.

Pathogenesis and pathophisiology

The micro organism responsible for botulinus
intoxication is a telluric anaerobic sporulated Gram
positive bacillus; it is one of the over 100 anaerobic
species of the Clostridium genus. C. botulinum is divi-
ded in four groups by their capacity of digesting pro-
teins (protheolytic) or sugars (sacharolytic).

The toxin produces by the micro organism is
released only after the lysis of the bacteria. After the
autolysis of the bacteria, the toxin has a medium
toxicity; a proteolytic enzyme either from the bacteria
or from human organism, like tripsin, is required to
cleave the link between the endings of the „U“-shaped
toxin molecule; thus the chains remain connected
through a disulphidic bridge. This represents the high
toxicity form, the minimal lethal dose in humans being
estimated at approximately 0,014 g/kgb.

The intoxication of the cell by the botulinus toxin
involves four stages: cell binding, internalisation,
membrane translocation and modifying the cytosol
target. The receptors for botulinus toxin are situated
on the motor neuron plasmalema at the neuromuscular
junction; different types of sialoglycoproteins are
specific receptors for each type of botulinus toxin.

Botulinic toxin puts axonal termination unable to
liberate acetylcholine with an action in 3 steps: toxin
binding to the axonal termination, internalisation
(calcium dependant transport of the toxin through the
terminal membrane) and finaly membrane destruction
(Rivner M.H, 1993). Because of calcium effects
blockage on the acetylcholine liberation, through the
synaptotagmine, the neuromuscular transmission is
defected. A similar mechanism is produced by tetanic
toxin (Littleton J.T et al., 1995)

Electrophisiologic changes

These are prejunctional disorders of neuromuscular
transmission. That means an association of

• Non specific signs: decrement with low fre-
quency,  jitter increase in single-fiber EMG



104 REVISTA ROMÂNÅ DE NEUROLOGIE – VOL. VI, NR. 2, AN 2007

studies, MUAPs are short or with indentation
• Signs which are linked with the acetylcholine

presynaptic liberation defect:
– CMAP amplitude decrease to a single stimu-

lation (often inferior to 1 to 2 mV) and some-
times for the MUAPs

– Relevant  increase of CMAP amplitudes
and surface after the effort (facilitation post
exercise superior to 50%)

– Increments of CMAPs amplitudes and sur-
face to the high frequency repetitive stimula-
tion (superior at 50 to 200 or 400%) (Rivner
M.H, 1993; Keesey JC, 1999, Fournier E,
1998)

The major feature of the nerve conduction study
is the decrease of the CMAP amplitude; some patients
may have normal CMAP amplitude early after symp-
tom onset, which in the next days or weeks gradually
decrease with the neuromuscular junction blockade
progression. There are normal  sensory and motor
conduction velocities. At low rates of repetitive
stimulation (2-3 Hz) over 50% demonstrate a decre-
mental response; other may not reveal any decrement
or may even have an increment.

The needle EMG examination in early stages of
the botulinus intoxication may be normal, yet in seve-
rely affected muscles fibrillation potentials and positive
sharp waves  may be found; the motor unit action
potentials(MUAPs) have a myopathic appearance.

Abnormal increase in jitter can be observed very
early in the disease in 40% to 50% of single-fiber EMG
studies.

Treatment

The great challenge in treating botulinus intoxi-
cation is prompt recognition of the disease, because
of its rarity. The combination of rapidly progression
of descending paralysis, starting with cranial nerves,
preserved consciousness, absence or minimal sensory
complaints, autonomic disturbances are suggestive for
acute botulinus intoxication. Antibiotics which can
alter the neuromuscular transmission – such as amino-

glycosides – are to be avoided, as they may worsen
the clinical manifestations.

The administration within 24 hours from the onset
of the symptoms of the polyvalent antibotulinus serum
(which contains actually A and B antitoxins in various
amounts according to the product) is beneficial. The
mechanism of the antitoxin is neutralising the toxin
before all the amount of the toxin binds and enters
the nerve terminals. There is a potential for side effects
to the administrating of the antitoxin, taking the form
of an allergic reaction or a serum sickness type res-
ponse (the antitoxin is prepared from heterologous
serum - immunized horses), as a long time sensitisation
to the antitoxin in the case of another administration
needed (having the disease once does not leave
immunity to it). The mainstay of care is supportive
from the perspective of maintaining adequate ventilation
and being prepared for prompt mechanical ventilation
intervention; the control of the secretions and of the
nutrition, monitoring intestinal transit to avoid
constipation, psychological support and concise
explanations regarding the patient’s disease evolution,
especially if the patient is a child.

Recovery is usually satisfying for all the patients,
on condition they are hospitalised since the first symp-
toms of the disease. In elderly patients, the associated
complications may lead to death. Long term sequelae
are fatigability and moderate decrease of the respira-
tory capacity in some patients. Guanidine and some
aminopiridine derivates (4-aminopiridine and 3,4 diami-
nopiridine-3,4 DAP) may lead to an increase of the
amount of Acetylcholine released from the nerve termi-
nals affected by botulinus toxin in vitro, but studies in
humans gave controversial results, and many side
effects. Future potential treatment is the administration
of a drug to antagonise the effects of the botulinus toxin.

We considered this case presentation useful because
it’s driving our attention towards a less frequent situa-
tion with some atypical aspects. Early diagnosis in
this case is of vital importance for these patients. So it
is important to have in mind botulinus intoxication as
a differential diagnosis.

MOTOR CONDUCTION VELOCITIES

Table l



105REVISTA ROMÂNÅ DE NEUROLOGIE – VOL. VI, NR. 2, AN 2007

REFERENCES

1. Ansved T, Odergren T, Borg K – Muscle fiber atrophy in leg
muscles after botulinum toxin type A treatment of cervical dystonia.
Neurology, 1997; 48:1440-1442.

2. Burningham MD, Water FG, Mechem C et al – Wound botulism.
Ann Emerg Med, 1994; 24 1184-1887.

3. Cherrington M – Clinical spectrum of botulism. Muscle Nerve,
1998: 21: 701-710.

4. Coffield JA, Considine RV, Simpson LL – The site and mechanism
of action of botulinum neurotoxin, in Jancovic, Haletth M (eds):
Therapy with Botulinum Toxin. New York Marcel Dekker, 1994 pp 3-13.

5. Fournier E – examen electromyographique et etude de la
conduction nerveuse. Eminter, 1998, p 102, 435.

6. Keesey JC – AAEM Minimonograph: electrodiagnostic approach to defects
of neuromuscular transmission muscle. Nerve, 1989, 12: 613-626.

7. Li L, Kelkar P, Exconde RE – Adult onset „infant botulism“: An
unusual cause of weakness in the intensive care unit. Neurology,
1999; 54:891.

8. Littleton JT, and Bellen HJ – Synaptotagmin controls and
modulates synaptic-vesicle fusion in Ca2+-dependant manner. TINS,
1995, 18: 177-183.

Table 2

9. Maselli RA, Bakshi N – Botulism. Muscle Nerve, 2000; 23:1137-
1144.

10. Montecucco C, Schiavo G – Mechanisms of action of tetanus and
botulinum neurotoxins. Mol Microbiol, 1994; 13: 1-8.

11. Padua L, Aprile I, Lo Monaco M – Neurophysiological
assesement in the diagnosis of botulism. Muscle Nerve, 1999;
22: 1388-1392.

12. Rivner MH, and Shift TR – electrical testing in disorders of
neuromuscular transmission. In Brown WF and Bolton C.F (eds):
clinical electromyography. Butterworth-heinemann, Boston, 1993,
625-651.

13. Rossetto O, Sevesso M, Caccin P – Tetanus and botulinum
neurotoxins. Toxicon, 2000; 39: 27-41.

14. Shaprio BE, Soto A, Shafqat S, Blumenfeld H – Adult botulism.
Muscle Nerve, 1997; 20: 100-102.

15. van Dijk JG, van der Hoeven BJ, ven der Hoeven H – Repetitive
nerve stimulation. Clin Neurophysiol, 2000 111: 1411-1419.

16. Wray D – Introduction II: Electrophysiology of neuromuscular
transmission. In Vincent A, Wray D: Neuromuscular transmision:
Basic and Applied Aspects, Oxford Pergamon Press, 1992.


