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The aim of the study was to verify whether there is a
seasonal pattern in the occurrence of cranial nerve
paralysis. All patients admitted to the Emergency
Department of St Anna Hospital, Ferrara, Italy, from
1 January 1991 to 31 December 1997, were reviewed.
Cranial nerve paralysis was diagnosed in 126 cases: the
oculomotor nerve accounted for 46 cases, the trochlear
nerve for 14, and the abducens nerve for 66. The frequencies
of cases involving the oculomotor nerve and of all cases
were significantly higher in winter than in the other
seasons. Compared with other 2-month periods, the highest
number of total cases occurred in November to December.
Chronobiological analysis of the data for individual months
showed a rhythmic 12-month pattern for the total
population, with a weakly significant peak in January.
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INTRODUCTION
There is considerable evidence that major
unfavourable cerebrovascular events are not
randomly distributed over time, but are
unevenly distributed at certain times of the
day and year.' Higher frequencies of
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both ischaernic? and haemorrhagic''-"
cerebrovascular accidents in winter than in
other seasons have been reported.

The present study was designed to
determine whether the incidence of
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paralysis of the cranial nerves also shows a
seasonal pattern.

PATIENTS AND METHODS

PATIENTS
We reviewed all of the patients who were
admitted with paralysis of the cranial nerves
(in particular, the oculomotor, trochlear and
abducens nerves) to the Emergency
Department of St Anna Hospital, Ferrara,
Italy, from 1 January 1991 to 31 December
1997. This hospital deals with all of the
medical emergencies that occur in the city
and suburban area of Ferrara, which has a
population of about 150 000.

ANALYSIS
Cases of paralysis were grouped (according
to the time at which they occurred) both into
four periods of 3 months (winter, spring,
summer and autumn) and six periods of
2 months, and analysed using the X2 test for
goodness of fit. The cases were also divided
into groups according to the individual
month in which they occurred, and

chronobiological analysis was done by
partial Fourier series with up to four
harmonics."

RESULTS
Cranial nerve paralysis was diagnosed in
126 cases. Of these, the oculomotor nerve
accounted for 46 cases (27 men, mean ± SD
age 67 ± 15 years; 19 women, mean age
74 ± 8 years), trochlear nerve for 14 (seven
men, mean age 68 ± 6 years; seven women,
mean age 71 ± 8 years), and abducens nerve
for 66 (29 men, mean age 64 ± 12 years;
37 women, mean age 60 ± 19 years).

Seasonal analysis showed significantly
higher frequencies of total events and of
oculomotor paralysis in winter (P =0.016 and
0.026, respectively; Table 1). Sub-analysis of
2-month periods identified the highest peaks
in November to December, both for total
events (P < 0.001; Table 2) and for
oculomotor events (P < 0.001; Table 2), but
the total number of cases in March to April
was only slightly lower. Trochlear paralysis
appeared to have its highest incidence in

TABLE 1

Seasonal distribution of the incidence of paralysis of the cranial nerves in a1/126 patients
admitted to an emergency department over 7 years

No. (%) of patients

Winter (22 December - 21 March)

Spring (22 March - 21 June)

Summer (22 June - 21 September)

Autumn (22 September - 21 December)

pa

Oculomotor Trochlear Abducens
nerve nerve nerve

(n =46) (n =14) (n =66)

18 (39) 5 (36) 19 (28)

10 (22) 2 (14) 22 (33)

4 (9) 2 (14) 11 (17)

14 (30) 5 (36) 14 (21)

0.026 0.463 0.221

Total
cases

(n = 126)

42 (33.3)

34 (27)

17 (13.5)

33 (26.2)

0.016

aP-value for the comparison of observed versus expected cases (X2 test for goodness of fit).
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TABLE 2

Distribution, in 2-month periods, of the incidence of paralysis of the cranial nerves in a1/126
patients admitted to an emergency department over 7 years

No. (%) of patients

Oculomotor Trochlear Abducens Total
nerve nerve nerve cases

Months (n = 46) (n = 14) (n = 66) (n = 126)

January and February 8 (17) 4 (29) 9 (14) 21 (16.7)

March and April 12 (26) 1 (7) 20 (30) 33 (26.2)

May and June 3 (7) (7) 13 (20) 17 (13.5)

July and August 2 (4) 3 (21) 6 (9) 11 (8.7)

September and October 4 (9) 6 (9) 10 (7.9)

November and December 17 (37) 5 (36) 12 (18) 34 (26.9)

pa < 0.001 0.137 0.027 0.001

'P-value for the comparison of observed versus expected cases (X2 test for goodness of fit).

November to December, but this was not
statistically significant (P > 0.05), probably
because of the paucity of cases. Abducens
nerve paralysis showed a significant peak in
March to April (P = 0.027). Chronobiological
analysis (partial Fourier series) showed a
main harmonic (period: 12 months),
indicating a significant circannual rhythm,
with a significant (P = 0.040) peak in
January, but only for the total population.

DISCUSSION
The results indicate that cranial nerve
paralysis does not occur uniformly
throughout the year. In particular, with the
possible exception of events affecting the
abducens nerve, these events are more
frequent during the winter months. To our
knowledge this is the first report of this
phenomenon, though a similarly increased
frequency of events in winter has been
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reported in studies of ischaemic stroke." In a
review of studies spanning more than a
century and conducted worldwide, 64% of
the studies reported a higher incidence of
cerebrovascular accidents in winter, and
86% reported higher rates in winter or spring
than in summer or autumn." Our data show
similar trends over the seasons. Exposure to
cold temperatures can determine an increase
in sympathetic activity and blood pressure
levels.o" in red cell and platelet counts, and
in blood viscosity." Moreover, infections
or other inflammatory events have been
suggested as possible triggers of acute
cerebrovascular accidents in winter, with
acute-phase proteins as the possible link.!"
Although definite conclusions cannot be
drawn from these preliminary data, acute
disorders of cranial nerves seem to share
the same temporal window, and perhaps
the same risk factors, as the acute
cerebrovascular diseases.
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