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A Case Report on the Change of the Refractive Power
After a Blunt Trauma
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Purpose: To determine the pathogenesis of transient myopia after blunt eye trauma.

Methods: In one patient, the refraction of both eyes (the left eye was injured, but the right eye was not)
was measured with an autorefractometer. The cycloplegic refraction was measured at the early stage of
trauma and again 3 months after the blunt eye injury. The angle and depth of the anterior chamber, the
ciliary body, and the choroids were examined by ultrasound biomicroscopy (UBM) over 3 months. The depth
of the anterior chamber, the thickness of the lens, and the axial length were measured by A-scan
ultrasonography in both eyes. During the 3 months after the injury, we made comparisons between the
menifest and the cycloplegic refractions, the depths of anterior chambers, the thickness of the lenses, the
axial lengths, and the UBM-determined appearances of the angles and depths of the anterior chambers, the
ciliary bodies, and the choroids in both eyes.

Results: We suspect that the depth reduction in the anterior chamber, the increase in anterior to posterior
lens diameter, and the edema in the ciliary body are all related to the change in the refractive power
following the blunt trauma.

Conclusions: Ultrasound biomicroscopy (UBM) and ultrasonography of the anterior segment in the eye may
be helpful to diagnose and confirm changes in the refractive power that occur after trauma.
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In 1870, Kugd published the first peper on myopia following
a trauma. Since then, transient myopias &fter traumas often
have been reported, however we currently refer to the
condition as myopia after a blunt eye trauma. Many authors
have reported on myopic changes following traumes and
these cases were dmost dways trandent. In these cases, the
myopic changes were -1 to -6 diopters and the refractive
changes were recovered and normdized in nearly dl patients
within a month.**°

The cause of myopia after trauma has been attributed to
many different mechanisms. Duke' reported that ciliary
spasm and attenuation of the ciliary zonule caused myopias
in patients who had blunt traumes. Doton and Oliver®
reported that myopia after a blunt trauma was due to a uved
effusion and a shallow anterior chamber. In contrast, Kutner®
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reported that the occurrence of myopic change and acute
angle dosure glaucoma was due to anterior shifting of the
lens-iris plane. While Stedle et d.* reported that the myopic
change was -4.75 to -5.25 diopters with an A-scan and the
myopic change was due to an increase in the anterior to
posterior diameter of the lens. Moreover, the anterior to
posterior diameter of the lens increased because of edema in
the ciliay body without anterior shifting of the lensiris
plane. On the other hand, Romem et d.° mentioned that
transent myopia was -1.5 to -4.0 diopters and reported that
trandent glaucoma could occur through a similar mechanism.
Ikeda et a.° found thet the uveoscleral outflow increased with
UBM and reported that this event could bring about myopic
change through anterior shifting of the lens-iris plane and
thus decreasing the depth of the anterior chamber. In generd,
myopia following a blunt trauma is dmost aways trandent
with the reported refractive changes ranging from -1 diopter
to -6 diopters. Most of the myopic changes are reported to
normalize within a month.**®

We have obsarved a petient with a myopic change of -6
diopters due to spasm and edema of the ciliary body
following a blunt trauma to the left eye and have followed
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this patient’s recovery for 3 months. Until now, no domegtic

report has been made on the pathogenesis of myopic changes
following blunt trauma. Therefore we report on this case to

sudy the etiology of myopic change using ultrasonography
and other various examinations.

Case Report

A young femde patient visted the depatment of
ophthamology in our hospitd with a chief complaint of
decreased visud acuity 4 hours following a blunt trauma to
the eye. We checked the visud acuity without correction as
wel as the corrected visud acuity and then performed
manifest refraction, cycloplegic refraction, and A-scan
ultrasonography.

Ultrasound hiomicrosoopy (UBM) exaningion was performed
4 times on each section that was divided by a 90 degree
intervel in a normal eye, and 12 times on each section that
was divided by a 30 degree interva in a traumatized eye
(UBM Modd 480, Humphrey Instrument Ind., San Leandro,
CA) a the 4 week time point and the 3 month time point
after the trauma. The thickness of the ciliay body was
meesured with an imaginary line that was verticd to the
corneal endothdium and passed through the sclerd spur
(black arows in Fg. 1, 2, 3). Refractive power was
meesured with a TOPCON KR-8100 Autorefractor and the
cycloplegic refraction was peformed under the maximal
dilated state after dropping a cycloplegic agent
(Cyclopentolete). All messurements were repeated 3 times
and the mean vaues are reported. Examination for the
anterior chamber angle was performed with a Goldmann four
mirror lens to find whether cyclodialyss exigts or not. After
cycloplegic refraction, ultrasound examination was performed
7 times with the Humphrey A-scan system 835. We took an
average of 5 vaues that excluded the maxima and minimal
vaues. We dso measured the anterior to pogterior diameter
of the lens, the depth of the anterior chamber, and the axia
length. The units for these values are reported in millimeters,
Intraocular pressure was messured 3 times with a non-contact
tonometer, TOPCON CT-80 and reported as a mean vaue

The paient was a 16-year-old female, who was beaten
with clenched fists by other adlescents 4 hours before her
vigt to our hospitd. This patient presented with a periorbital
contusion, rib fractures, and s0 on. The naked visud acuity
was 10 in the right eye and 0.15 in the left eye The
intraocular pressure was 11 mmHg in the right eye and 15
mmHg in the left eye. We found that the intraocular pressure
in the left eye was rdatively high within a normd range. We
could not perform accurate refraction because of the severdy
painful periorbital swelling of the left eye et the time of her
admisson. In a ditlamp examination, we found left cornedl
epithdid defects and an anterior chamber resction with
inflammeatory cdls (+1) without hyphema The periphera
retina was edematous, but the macula was norma when the
petient was examined by a fundus examination. The B-scan
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reveded no specific finding in both eyes.

A few months before the trauma, the patient’s naked visud
acuities had been 1.0 in both eyes on a visud acuity test that
had been performed a her school. Furthermore, she had
never experienced discomfort due to the difference between
her bilatera visud acuities.

Three days after trauma

Examinations including refraction were performed as the
periorbital swelling decreased. The naked visud acuities were
1.0 in the right eye and 0.3 in the left eye. The right and
left eye intraocular pressures were Smilar, with the right eye
measuring 12 mmHg and the left eye measuring 11 mmHg.
The manifest refraction was +0.25 D (D: diopter) sph=-0.25
D cyl x160°A in the right eye and -6.00 D $ph=-0.50 D
cyl x150°A in the left eye. The corrected visud acuity of
the left eye was 0.8. The cycloplegic refraction was +0.25
D sph=-0.25 D cyl x160°A in the right eye and -3.75 D
ph= -025 D cyl x160°A in the left eye. The fundus
examinaion reveded that the retinal edema was decreased.
Our findings for the gonioscopic examingtion were normdl
without cyclodialyss. When measured by ultrasonography,
we found that the depths of the anterior chamber were 3.48
mm in the right eye, 3.28 mm in the Ieft eye, and the depth
of atraumétic eye (left) was shdlower than the depth of the
non-traumatized eye (right) by approximately 0.2 mm. The
thicknesses of both lenses were 3.43 mm in the right eye,
3.82 mm in the left eye, which was 0.39 mm or thicker in
the traumatized eye. The axid lengths were sSmilar with
23.92 mm in the right eye and 23.87 mm in the left eye

Two weeks following trauma

In the left eye, the naked visud acuity was 04, the
intraocular pressure was 13 mmHg, and the refraction result
was -4.25 D sph= -0.50 D cyl x160°A. In addition, the
corrected visua acuity was 0.8. In the cycloplegic refraction
of the left eye, the result was -3.25 D sph= -0.25 D ¢yl x
160°A. The difference between the results of the menifest
and cydoplegic refractions got smaler. When we performed
a fundus examination of the left eye, we found tha retina
edemas had disgppeared and were otherwise normd. An
ultrasonographic examination of the left eye reveded tha the
depth of the anterior chamber was 3.34 mm, the thickness
of the lens was 3.74 mm, and the axid length was 23.85 mm.

A month after trauma

One month after the trauma, we examined the left eye and
found that the naked visua acuity was 0.5, the intraocular
pressure was 13 mmHg, and the refraction result was -3.00
D sph = -0.50 D cyl x170°A. The corrected visud acuity
with correction was 0.9. When we performed a cycloplegic
refraction of the left eye, the result was -2.75 D sph= -0.50
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Fig. 1. Ultrasound microscopy on the right eye shows a normal
chamber angle and the ciliary body at 1 month post-trauma.
Note that there was no thickness of the ciliary body

Fig. 2. Ultrasound microscopy on the left eye shows the swelling
of the ciliary body at 1 month post-trauma. The chamber angle
shows normal structure and diffuse thickening of the ciliary body.

D cyl x160°A.

An ultrasonographic examination of the left eye reveded
that the depth of anterior chamber was 3.39 mm, the
thickness of the lens was 3.63 mm, and the axid length was
23.92 mm. Ultrasonographic examinations of anterior segments
in both eyes were performed due to continuous myopia, and
we evauated the differences. Though both anterior chamber
angles were open, when we compared the thickness of the
left ciliary body of about 1.73 mm with the 147 mm
thickness in the right eye, we found edema and diffuse
thickening of the ciliary body (white arrow) in the left eye
(Fg. 1, 2.

Two months after trauma

In the left eye, the naked visud acuity was 0.7, the
intraocular pressure was 13 mmHg, and the result of
refraction was -1.75 D sph= -0.25 D cyl x180°A. The
corrected visua acuity was 1.0. The result of cycdoplegic
refraction of the left eye was -1.50 D sph= -0.75D gf x170°

Fig. 3. Ultrasound microscopy of left eye shows decrement and
swelling of the ciliary body at 3 months post-trauma. Note the
resolution of the diffuse thickening of the ciliary body.

A. In an ultrasonographic examingion of the left eye, the
depth of the anterior chamber was 3.44 mm, the thickness
of the lens was 3.51 mm, and the axia length was 23.88 mm.

Three months after trauma

Three months after the trauma, the naked visud acuity of
the left eye was 0.8, the intraocular pressure was 12 mmHg,
and the refraction result was -0.25 D sph= -0.25 D ¢yl x170°
A. In addition, the corrected visud acuity was 1.0. The result
of cydoplegic refraction of the left eye was -0.25 D sph=
-0.25 D cyl x170°A. The ultrasonogrgphic examination of
the left eye showed that the depth of anterior chamber was
3.46 mm, the thickness of the lens was 3.49 mm, and the
axid length was 23.89 mm. Findly, an Ultrasonographic
examination of the anterior segment of the left eye showed
that the degree of edema of the ciliary body was diminished
to 1.40 mm (Fg. 3).

Discussion

Myopic changes fallowing a blunt trauma have been
reported by a number of authors. In these reports, the changes
were transent in most case, ranging from -1 to -6 diopters.
Moreover, the myopic changes were diminished and
normalized within approximately one month.**®

In our case, we report that the traumatized eye showed a
myopia of -6.00 diopters immediately after the trauma and
that the myopia had recovered to -0.25 diopters 3 months
after the trauma. Ciliary spasm and attenuation of the ciliary
zonule' have previously been mentioned as the causes of the
change in the refractive power.

We studied the menifest and cycloplegic refractive powers
in our patient for the three months during recovery. We
found that the difference between the menifest and
cycloplegic refractive power changed during this period.
Indeed, we found that the difference between menifest and
cycloplegic refractive power was about 2.25 diopters a the

55



Kor J Ophthalmol Vol.22, No.1, 2008

first examination upon admisson, and this was reduced to
0.25 diopters when the patient was examined one month after
the trauma. This difference in refractive power decreased
even more until it was findly the same in the later two
months of the 3-month study period. As the myopia was
reduced with a cycloplegic agent, we thought that ciliary
gpasm was one cause of the myopic change. Our data shows
that ciliaay spasms admost disgppeared and thus were
normalized within one month (Table 1).

The reported causes of myopic change include a change
in the axid length, anterior shifting of the lens-iris plane, and
decrease in the depth of the anterior chamber. One report
found thet al of these causes induced an occurrence of acute
angle closure glaucoma_3 Ancther report found that myopic
change could occur due to anterior shifting of the lens-iris
plane and decrease the depth of the anterior chamber.’® In
fact, we found that the depth of the anterior chamber in a
traumetized eye right after a trauma was 3.28 mm, which was
shalower than the anterior chamber of a norrtraumatized
eye by 0.2 mm. Furthermore, the depth of the anterior
chamber in a traumatized eye increased by a depth of 3.46
mm, which was smilar to the depth in the opposed eye.

Thus anterior shifting of the lens-iris plane and a decrease
in the depth of the anterior chamber gppears to influence the
occurrence of myopia, though the influence of these factors
was tiny (Table 2). However, we could exclude that the
myopic change was not due to the difference between both

Table 1. Changes in Visual acuity and refraction

axia lengths because the difference between the axid length
of the traumatized and nontraumatized eyes was not
so large (Table 2). Moreover, we found no glaucometic
manifestation related to the decrease in the depth of the
anterior chamber because the intraocular pressure was within
a normd range.

Previous reports have found that the increase in anterior
to pogterior diameter of the lens led to a myopic change.
Additiond work found that the ciliary edema without anterior
shifting of the lens-iris plane’ is related to the increase in
anterior to poderior diameter of the lens In our case, the
thickness of the lens in the traumetized eye was 3.82 mm
immediately after the trauma, which was thicker than the lens
of the norrtraumatized eye by 041 mm. The thickness
became thinner over a 3-month period with a find
measurement of 3.49 mm, which was as thin as the lens of
the eye without trauma (Table 2). In a UBM examinaion one
month after the trauma when the ciliary spasm had dmost
disappeared, we found edema of the ciliay body in the
traumatized eye. Ultrasonogrgphic examination of the anterior
segment of the Ieft eye three months following the trauma
found that the degree of edema of the ciliary body was
diminishing. This implies that the change in the lens
thickness as well as the edema of the ciliay body can
indicate myopic change following a trauma (Fg. 1, 2, 3).

A few drugs can cause trangent myopia without uved
effusion.” In these cases, a hypersensitivity reaction is thought

VA MR CR
Time Post-Trauma Eye NVA CVA Sph Cyl Ax Sph Cyl Ax
3 Days OD 1.0 1.0 +0.25 -0.25 160 +0.25 -0.25 160
Os 0.3 0.8 -6.00 -0.50 150 -3.75 -0.25 160
2 Weeks OS 0.4 0.8 -4.25 -0.50 160 -3.25 -0.25 160
1 Month 0Os 0.5 0.9 -3.00 -0.50 170 -2.75 -0.50 160
2 Months (O] 0.7 1.0 -1.75 -0.25 180 -1.50 -0.75 170
3 Months oS 0.8 1.0 -0.25 -0.25 170 -0.25 -0.25 170
OD 1.0 1.0 +0.25 -0.25 160 +0.25 -0.25 160

VA=visual acuity; NVA=naked visual acuity; CVA=corrected visual acuity; MR=menifest refraction; CR=cycloplegic refraction; Sph=

spherical diopter; Cyl=cylinder diopter; Ax=axis.

Table 2. Changes in anterior chamber depth, lens thickness, axial length

Time Post-Trauma Eye AD (mm) LT (mm) AL (mm)
3 Days OD 3.48 3.43 23.92
oS 3.28 3.82 23.87
2 Weeks oS 3.34 3.74 23.85
1 Month oS 3.39 3.63 23.92
2 Months oS 3.44 3.51 23.88
3 Months oS 3.46 3.49 23.89
oD 3.48 3.43 23.92

AD=anterior chamber depth; LT=lens thickness; AL=axial length; OD=oculus dexter; OS=oculus sinister.
Measurements in Tables 1 and 2 were derived by the use of the autorefractometer and an A scan biometric ruler.
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to trigger the edema of the ciliary body.8 The ciliary edema
following a trauma could be caused by the synaptic ends of
sympathetic nervous system that are present on the vascular
wadls in the ciliary body. Thus, an increese in the vascular
permegbility related to the sympathetic pardyss following a
trauma could be related to the ciliary edema’

Findly, ungtable changes in intraocular pressures such as
low intraocular pressure with cyclodidysis and a trandent
increase in intraocular pressure after the closure of a ciliary
dissociation frequently follow most blunt eye traumas.®® In
our case, intraocular pressure was found to be within a
norma range, with no hyphema In putting these results
together, the mechanism of changes in the refractive power
after a trauma includes the ciliary spasm, a decrease in the
depth of the anterior chamber caused by the anterior shifting
of the lens-iris plane, an increase in the anterior to posterior
lens diameter, and ciliary edema. Among those mechanisms,
conddering an acute decrease in the difference between
manifest refractive power and cycloplegic refractive powers
for a 1-monthd period, we knowledge that myopia due to the
ciliary spasm continues for one month or so and thet myopia
by other mechanisms continues through a 3-3-month period
with a dow recovery.

In conclusion, the change in refrective power after a
trauma is rdaed to the ciliary gpaam, a decrease in the depth
of the anterior chamber caused by the anterior shifting of the
lens-iris plane, an increase in the anterior to pogterior lens
diameter, and ciliary edema. Thus, UBM of the anterior
segment and ultrasonographic examingtion of the traumeatized
eye are hepful for the diagnoss and confirmation of those
changes.
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