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incubation period is 3 weeks. The clinical disease
Abstract
Nephropathia epidemica (NE) is a zoonose begins with acute high fever lasting 3-5 days,
caused by Puumala virus. NE belongs to the followed by an acute tubular and interstitial
nephritis as the main manifestation although it
group of haemorrhagic fevers with renal syndrome. Transient myopia has been described is a general infection.7 In non-fatal cases the
in the acute phase of the disease. This pros- prognosis is good. A not uncommon ophthalmic
pective study presents the changes of refrac- peculiarity in the clinical picture is the acute
tion and the results of ophthalmic A scan transient myopia beginning in the end phase
measurements of patients who were managed of fever and lasting from one to several
at Savonlinna Central Hospital for NE during days.7
an epidemic in the winter of 1992-3. This
involved 37 patients and 74 eyes. The incid- TRANSIENT MYOPIA AND OTHER OPHTHALMIC
ence of transient myopia was 8 1% and that
MANIFESTATIONS
of myopic shift 405%. A scan ultrasound Transient
myopia has often been found in the
in
in
measurements were performed
patients
of NE.7-9 Varying incidences of 12-acute
phase
the acute phase and after total recovery of their 53% have been reported.7-9 Myopia has been seen
general illness. Statistical analysis revealed with capillary dilatation, interstitial oedema, and
that there were significant differences in haemorrhages in the ciliary body with its anteroanterior chamber depth and lens thickness lateral rotation, relaxation of the zonule, and
between the acute and control phases of the anterior movement of the lens.8 It has been
disease and between the patients who had supposed that myopia is caused by the shallowmyopic shift compared with those who did not ing of the anterior chamber and thickening of the
have a significant myopic change in refraction. lens,9 but there has been no statistically signifiBased on these results it seems that the reason cant evidence of it and the mechanism of tranfor transient myopic shift of NE is mainly a sient myopia in NE has remained obscure.
combination of two factors: forward moveHowever, the mechanism of the change in
ment of the anterior diaphragm and thickening refraction
diabetics is better known. The
of the crystalline lens. The term myopic shift tendency toby myopia
occurs when the blood
should be used rather than transient myopia glucose is elevated; the opposite trend, towards
because it better describes the overall refrac- hyperopia develops when the blood glucose is
tive change in NE.
decreased.'0 The reason for transient diabetic
(Br3r Ophthalmol 1994; 78: 903-906)
myopia is presumed to be due to a change in
refractive index of the lens." There is no
significant acute change in lens curvature or
HISTORY, EPIDEMIOLOGY, AND CLINICAL PICTURE
Transient myopia has been
position.'2-'4
OF THE DISEASE
described
in
connection with some pharmaNephropathia epidemica (NE) has been known ceuticals - for example, quinine,'" hygroton,'6
since the papers of Myhrman' and Zetterholm.2
acetazolamidel8 '9 and some
The causative agent is Puumala virus,3 which fluocortolon,'7
other
derivatives - for example,
sulphonamide
belongs to Hantavirus genus in the Bunuaviridae ethoxzolamide20 and hydrochlorothiazide.2'
The
family.4 Clinically NE is the mildest form reason for pharmaceutical myopia is not clear.
(mortality below 0-5%) in the group of haemor- Several explanations have been presented: a
rhagic fevers with renal syndrome (HFRS). The spasm
in cilary muscle, alteration in the shape of
most severe form (mortality 5-6%) is Korean
the
lens
and in its refractive index, and swelling
haemorrhagic fever (KHF) caused by the of the vitreous
with forward movement
Hantaan virus. The intermediate illness of the anterior cavity
Parasympathodiaphragm.'722
(mortality 1-3%) is Seoul virus disease. The mimetics or paralysis of the sympathetic
nerve
most recent disease caused by the newest
cause
in
refraction.2324
myopic
shift
supply
may
member of Hantaviruses is the Hantavirus pulOther ophthalmic manifestations reported in
monary syndrome from the USA.56 All these
NE
are lid oedema, conjunctival injection,
diseases are zoonoses. The main reservoir of chemosis,
and mild iritis.7-9 Some cases of acute
Puumala virus is the bank vole, Clethrionomys glaucoma have
been found8 9 25 although the eyes
glareolus. Transmission is mainly through the usually are hypotonic
in the acute phase.9 There
respiratory pathway by dust contaminated by
rodent excreta. Puumala virus infection is wide- is one report of anisocoria.9
spread in Scandinavia and the European part of
Russia but also occurs in central and southern Patients and methods
Europe. The number of cases of clinical NE
seen in Finland is around 1000 annually, with
PATIENTS
epidemic peaks in autumn and winter. The mean Savonlinna Central Hospital is located in eastern
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phases (group 1) and patients with myopic shift
less than that (group 2). The ophthalmic examination of the acute phase was performed 1-9
(mean 5 '4) days after onset of fever and the
control examination 28-175 (mean 64'0) days
after first symptoms.
STATISTICAL METHODS AND DATA ANALYSIS

The results were analysed with non-parametric
tests: the Mann-Whitney U test for variables
which were not normally distributed and the
Wilcoxon matched pairs signed rank test in
analyses between group means with a normal
distribution; each test was a two tailed one. In
evaluating interactions between variables of the
groups, correlation analysis was utilised. A p
STUDY AND METHODS
An ophthalmic examination was performed value of <0c05 was considered significant.
immediately after patients contacted first aid for
their general symptoms (acute phase). The
patients underwent a control examination after Results
total recovery from their disease (control phase).
In both phases complete ophthalmic examina- REFRACTION
tion was performed including cycloplegic As Table 1 shows there was a tendency towards
refraction, gonioscopy, automatic refracto- myopia in the acute phase. Fifteen patients
keratometry (Canon RK-1), and ultrasound A (40 5%) had a refraction change 0'5 D or more
scan measurements (Teknar A/B 1992) in cyclo- (group 1) and 22 patients had myopic refraction
plegy. The ultrasound equipment was calibrated change less than that (group 2). The mean
weekly and the reproducibility of the measure- myopic shift in group 1 was 0-87 D right eye
ments was confirmed by measuring both eyes of (range 0 5-3 0 D) and 0-82 D left eye (range 0 5three healthy test persons during 2 months in 3'25 D). We found three cases (8-1%) with real
seven separate sessions. At least five reliable transient myopia. The rest of the patients (n= 12)
measurements per eye were taken in each in group 1 had less hyperopia in the acute phase
session. The measured ultrasound parameters than at the control phase. Two of these hyperwere anterior chamber depth (ACD), thickness opics found visual acuity better in the acute
of the lens, axial length (AXL) of the eye, and phase than after recovery. Blurred vision was
length of vitreous cavity (VL). The patients were reported by 20 patients (54' 1%). In almost all
divided into two groups: patients with myopic cases the subjective visual acuity was fully
shift of 0'5 D or more between acute and control recovered after 1 week.

Table 1 The changes in refraction (D) (mean (SD)) in two groups assessed by the amount of
myopic shift. Group I =change in refraction ¢0 5 D; group 2=change in refraction <0 5 D
Group I (n= 15)
RE

Acute phase
Control phase
Differences in refraction between
two phases

Group 2 (n=22)
LE

RE

LE

+1'16(1-42)

+1 11 (1-38)
+1-10 (1-41)
-0 85 (0 80)* -0-82 (0-78)* -0-02 (0-32)t +0-01 (0'28)t

+0-38(1-47)
+1-23 (1-09)

+0-63(1-65)
+1-45 (1-26)

+1-18 (1-51)

*p<0-001 between acute and control phase. tp=not significant between acute and control phase.
Table 2 Comparisons in the anterior chamber depth (mm) (mean (SD)) between the phases
and the groups

Acute phase
Control phase
Differences between two phases

RE

LE

RE

LE

2-92 (0 48)

2-97 (0-47)
3-29 (0 36)
0-32 (0'28)t

3-27 (0'32)
3 39 (0 30)
0- 12 (0.09)*

3'30 (0-35)
3 40 (0 35)
0- 10 (0'14)t

3-27 (0'37)
0'35 (0-27)*

*RE, p<0-001 between the groups. tLE, p<0-01 between the groups.

Table 3 Changes in the thickness (mm) (mean (SD)) ofthe lens
Group 2 (n=22)

Group I (n= 15)
Acute phase
Control phase
Differences between the phases

RE

LE

4-36 (0-37)

4-29 (0-37)

4-18 (0-35)
0-18 (0- 10)*

*RE and tLE, p<0-01 between group 1 and group 2.

4-15 (0-36)
0-14 (0-09)t

RE
4-13 (0-49)

4-06 (0-47)
0-07 (0-07)*

In both groups the anterior chamber was more
shallow in the acute phase than after recovery but
there were statistically significant differences
between the groups. As Table 2 shows the
changes in depth were much more prominent in
group 1 than in group 2. The differences in
anterior chamber depth (ACD) in group 1
between acute and control phases were 11'9%
RE and 10-8% LE. The corresponding differences in group 2 were 3'78% RE and 3'18% LE.
LENS

Group 2 (n=22)

Group I (n= 15)

ANTERIOR CHAMBER DEPTH

In both groups the lens was thicker in the acute
phase than after recovery, but there were
statistically significant differences between the
groups. As 'Fable 3 shows the changes were more
prominent in group 1 than in group 2. The
differences in the thickness of the lens in group 1
between acute and control phases were 4'0% RE
and 3'3% LE. The corresponding differences in
group 2 were 1'77% and 1-62%.

LE
4-1 (0-49)

4-04 (0-50)
0-07 (0-07)t

VITREOUS LENGTH AND AXIAL LENGTH

As Tables 4 and 5 show vitreous length (VL) and
axial length (AXL) were slightly shorter in the
acute phase than in the control phase in both
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Finland in a lake district where the incidence of
NE is highest in Finland.7 During the epidemic
of the winter of 1992-3 we had the opportunity to
examine the eyes of 43 consecutive patients
having suspected acute NE disease. The primary
clinical diagnosis ofNE was confirmed by an IgG
antibody and avidity test against Puumala
virus.21 Four patients were excluded because of
negative serology and two patients neglected the
control examination. Finally 37 patients with
positive serology were included in this study.
There were 18 men and 19 women with mean age
46'1 (175) years (range 10-85 years; median 45
years).
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result (12%) from the same area.7 Thus, the
higher values seem to be too high and may be due
Group 2 (n=22)
Group I (n= 15)
to invalid sampling. However, we must emphasise that the real incidence is unknown because
LE
RE
LE
RE
the number of milder unhospitalised cases
15-54(0 83)
15-67(1-02)
15-17(0 77)
15-20(0 75)
Acutephase
during one epidemic is many times greater,
15-67(0 85)
15-78(1-03)
15-23(0-76)
15-24(0-75)
Controlphase
0- 13 (0 08)t
0-1 (0- 10)*
0 06 (0-27)t
0-04 (0 24)*
Differences between the phases
but it seems logical that the incidence should
be lower.
*RE and tLE, p>0 5 between group 1 and group 2.
Truly transient myopia, however, does not
correct data on the refractive change in NE;
give
Table S The changes in the axial length (mm) (mean (SD)) ofthe eye
the incidence of 40 5% of myopic shift in our
study indicates that myopic change in refraction
Group 2 (n=22)
Group I (n= 15)
common. However, myopic shift was often
is
RE
LE
LE
RE
found only by ophthalmic examination as the
22 95 (0 74)
23-07 (0-91)
22-43 (0 78)
Acute phase
22-48 (0-73)
patients were mostly hyperopics and they did not
22-69 (0 67)
22-66 (0 70)
23-23 (0 88)
23-11(0 72)
Control
have blurred distance vision.
0- 16 (0-16)t
0-16 (0-12)*
0-21 (0-15)*
0-23 (0-21)t
Differences
Our ultrasound measurements and kerato*RE, p>02 between group 1 and group 2. tLE, p>04 between group 1 and group 2.
metry readings showed that myopic change in
refraction is caused by variations in three different parameters: position of lens, thickness or
groups. There were no statistical differences
shape of the lens, and finally corneal curvature.
between the groups.
The most prominent change was the forward
movement of the anterior diaphragm or shallowing of the anterior chamber (which probably is
CORRELATIONS
In group 1 there was a statistically significant the most important factor in myopic shift).
correlation between anterior chamber depth and Thickening of the lens causes myopic change by
VL. The shallower anterior chamber the more steepening of anterior and posterior curvatures
the VL shortens or is non-existent. The p value of the lens. Steepening of the cornea seems to
of the correlation was <0-01 in both eyes. There have some influence on myopic shift, too, but
because of the small number of keratometry
were no statistically significant intragroup correlations between refraction-ACD, refraction-lens, readings (n= 14), it was not considered signifirefraction-AXL, refraction-VL, lens-VL, lens- cant. We found some shortening of axial length
of the eye in the acute phase, which has an
AXL, AXL-VL, ACD-lens, and ACD-AXL.
opposite effect on refraction. Shortening of the
AXL may be explained by the general dehydration and ocular hypotension in the acute phase.
KERATOMETRY
The cornea was slightly steeper in the acute In young patients the non-cycloplegic refractions
phase than in the control phase. The changes may cause myopia as a result of ciliary spasm as is
shown in our case history. However, the spasm
were statistically significant, p<0-01 RE and
p<005 LE. Because of the small number of in the ciliary body is not the basic reason for
patients (n=14) with keratometry readings we myopic shift.
But what is the connection between myopic
could not perform any reliable intergroup
shift and Puumala virus? There is evidence that
statistics.
Puumala virus multiplies in capillary endothelial
cells,27 which can cause increasing permeability
and leakage of osmolar active material as well as
CASE REPORT
In our study we had a 26-year-old woman, who of red cells. The leakage of red cells is seen as
interstitial haemorrhages in kidneys, heart,
was 7 weeks' pregnant, when she had the first
symptoms of NE. Her visual acuity was normal lungs, and pituitary gland. We have seen bleedbefore becoming ill. Two days after the begin- ing in the conjunctiva and retina. The changes in
ning of fever she had blurred vision. On the osmolarity of aqueous humour and of crystalline
fourth day she had subjective refraction -6O0/ lens, and oedema in ciliary body could be a
5 5 and refraction in cycloplegy - 3 75 in both logical explanation of the myopic change in
refraction.
eyes. In the acute phase her visual acuity was
There was no significant asymmetry in the
slightly reduced (O 7/0 8) with the best spectacle
correction. She had moderate lid oedema and ocular changes, which could make the clinical
chemosis on the conjunctiva. On the 14th day expression of the disease more complicated.
her cycloplegic refraction was -10/-0O75 and Asymmetry in this disease has been found, for
visual acuity 1-0 in both eyes. After 1 month her example, in renal manifestation measured by
refraction was -075/-05 and after 5 months it isotope nephrography.7 In general, we consider
the ocular findings and changes to support the
was the same. She had a normal delivery with a
original hypothesis7 of common capillary endohealthy child except for testis retention.
thelial damage as the basic pathogenesis in NE.
Finally, we would like to emphasise from the
Discussion
practical clinical point of view that basic refracThe incidence of transient myopia in NE has tion and the amount of myopic shift determine
been reported to be between 12 and 53%.7 Our whether the patient becomes truly myopic or
series of 37 consecutive NE patients needing not. The term myopic shift covers the refractive
hospital care had an incidence of transient changes of NE better than transient myopia,
myopia of 8 1%, which is similar to the earlier because it is not dependent on basic refraction.
Table 4 Changes in the length (mm) (mean (SD)) of the vitreous cavity
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