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Purpose:

 

To study the effects of ethmoidal wall (one-wall) decompression using a transme-
dial-canthal approach (transmedial-canthal ethmoidectomy) for the treatment of dysthyroid
optic neuropathy.

 

Methods:

 

The ethmoidal wall and air cells were completely removed using a transmedial-
canthal approach in 6 eyes of 4 patients (mean age 

 

5

 

 55 years; age range, 46–69 years) with
dysthyroid optic neuropathy. Similar surgery was performed on 2 contralateral eyes in 2 of
the patients for cosmetic reasons. The preoperative corrected visual acuity in the 6 eyes
ranged from hand motion to 20/100. Centrocecal scotomas were detected using automatic
static threshold perimetry in the 6 eyes.

 

Results:

 

After transmedial-canthal ethmoidectomy, the corrected visual acuity improved to
better than 20/20 in the 6 eyes, and the centrocecal scotomas had almost completely resolved.
There were no major complications, such as cerebrospinal fluid leakage or diplopia associ-
ated with the surgery. There were no relapses during an average follow-up period of 29
months.

 

Conclusions:

 

These findings suggest that transmedial-canthal ethmoidectomy is an effective
and safe therapy for dysthyroid optic neuropathy.
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Introduction

 

Dysthyroid optic neuropathy is a potentially vi-
sion-threatening complication of Graves’ ophthal-
mopathy, although the incidence of optic neuropa-
thy in Graves’ disease is relatively low.

 

1,2

 

 Orbital
decompression is indicated for patients with severe
dysthyroid optic neuropathy, whereas radiation ther-
apy is not effective for these patients.

 

3

 

 Many dif-
ferent techniques of orbital decompression, such as
lateral or inferomedial orbitotomy, have been de-
scribed.

 

4–9

 

 Optic neuropathy does not typically de-
velop in patients with the most severe exophthalmic
or congested orbits, but rather in patients with mod-
erate ophthalmopathy.

 

10,11

 

Dysthyroid optic neuropathy is assumed to be a
compressive neuropathy caused by enlarged extraoc-
ular muscles at the orbital apex.

 

12

 

 Therefore, orbital
decompression at the apex is necessary for the treat-
ment of dysthyroid optic neuropathy. Lateral orbi-
totomy results in the reduction of exophthalmos, but
can lead to secondary strabismus. However, the or-
bital apex cannot be accessed by lateral orbitotomy,
and therefore it is too difficult to relieve compres-
sion of the optic nerve by this method.

 

8,12

 

 Inferome-
dial orbitotomy, on the other hand, is effective for
the decompression of the orbital apex, although the
extent of exophthalmos reduction is relatively small.
Nevertheless, inferomedial orbitotomy (two-wall de-
compression) is advisable for patients with severe
optic neuropathy.

Recently, two different approaches for inferome-
dial orbitotomy, transantral and transinferior lid ap-
proaches, have been used frequently.

 

13

 

 The transant-
ral approach is more effective in improving the
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visual acuities of patients than is the transinferior lid
approach.

 

13

 

 However, transantral inferomedial orbi-
totomy is associated with a relatively high incidence
of secondary strabismus after decompression, and
when using this approach, there is a possibility of
penetrating the dura, resulting in cerebrospinal fluid
leakage.

 

13,14

 

To resolve these problems with the two ap-
proaches, we have used ethmoidal decompression
(one-wall decompression) via a transmedial-canthal
approach (transmedial-canthal ethmoidectomy) for
the treatment of dysthyroid optic neuropathy. This
approach allows us direct entrance into the medial
orbital apex without causing damage to the medial
periorbita. The anterior ethmoidal artery and the su-
ture between the frontal and ethmoidal bone are
good landmarks to indicate the boundary between
the ethmoidal sinus and the cranial cavity. With this
approach, we are able to remove the ethmoidal wall
and air cells completely from the orbital apex with-
out causing damage to the periorbita or the dura. In
this study, we performed transmedial-canthal eth-
moidectomy for patients with severe dysthyroid op-
tic neuropathy and report the effectiveness and com-
plications of this procedure.

 

Materials and Methods

 

Patients

 

The subjects were four consecutive patients (age
range, 46–69 years; mean 

 

5

 

 55 years; 4 women) with
severe dysthyroid optic neuropathy diagnosed at the
Sapporo Medical University Hospital between Sep-
tember 1992 and July 1996. Three of the patients had
a 1- to 7-year history of medical treatment for hyper-
thyroidism. The other patient was diagnosed at our
clinic with hyperthyroid Graves’ disease, based on
the results of blood tests and the typical signs of ocu-
lar dysthyroidism. At the onset of visual loss, two of
the patients exhibited euthyroidism and two exhib-
ited hyperthyroidism.

All of the patients complained of subacute severe
visual loss (visual acuity 

 

,

 

20/100) in one or both
eyes. Three patients had symptoms of ocular discom-
fort, proptosis, or conjunctival redness preceding the
visual loss. The other patient had visual loss as the
initial symptom. The corrected visual acuity ranged
from hand motion to 20/100 in the 6 affected eyes.
Centrocecal scotomas were detected in 7 eyes using
automatic static threshold perimetry of the central
30

 

8

 

. Ophthalmoscopic examinations revealed no ab-
normalities of the optic disc. The preoperative Her-
tel exophthalmometer readings ranged from 19 to 27

mm with a mean of 22.4 mm. Computed tomography
scans of the orbit revealed enlargement of the ex-
traocular muscles in all of the patients.

 

Surgical Procedures

 

Transmedial-canthal ethmoidectomy was per-
formed in the following manner. A skin incision was
made medially about 5 mm nasal to the canthus and
deepened to the periosteum. The medial canthal lig-
ament was elevated with the periosteum, and the peri-
orbita was then elevated posteriorly to the apex from
the medial wall (Figure 1). The anterior ethmoidal
artery was exposed and clipped. After exposure of
the entire ethmoidal wall, the periorbita was ele-
vated inferiorly. A periosteal elevator was inserted
into the ethmoidal sinus just behind the posterior
lacrimal crest under the protection of the periorbita
using a retractor, and then the ethmoidal wall was el-
evated. The entire ethmoidal wall and air cells were
removed with a pinch forceps below the line of the
anterior ethmoidal artery (Figure 1). The periorbita
was then incised in an anterior-posterior direction,
and orbital fat herniated from the periorbital inci-
sion. For all patients, prednisone was administered
intravenously (60 mg/day for 3 days) from the day
after surgery. Prednisone was also administered
orally (20 mg/day for 4 days) to reduce postoperative
inflammation of the orbit.

Preoperative and postoperative examinations in-
cluded visual acuity tests, exophthalmometry, tests
of oculomotor range, pupillary reaction tests, and
applanation tonometry. Automatic static threshold
perimetry of the central 30

 

8

 

 was also performed 2
days before and 8 weeks after the surgery. Com-
puted tomography or magnetic resonance imaging
scans were performed about 1 week before and 3
months after the surgery for all patients.

 

Case Reports

 

Case 1.

 

A 53-year-old woman presented in 1992
with the chief complaint of subacute visual loss in
both eyes. Her visual acuity was hand motion in the
right eye and 20/300 in the left eye. The lid fissure
height was 15 mm in both eyes, and the Hertel ex-
ophthalmometer readings were 21 mm for both eyes.
The applanation tonometry measurements of in-
traocular pressure were 24 mm Hg for both eyes.
Computed tomography scans of the orbit revealed
an enlargement of all rectus muscles in both eyes.
Blood tests revealed hyperthyroidism and positivity
for the thyroid-stimulating hormone (TSH) receptor
antibody. Medical treatment of hyperthyroidism was
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started immediately after admission. Automatic static
threshold perimetry revealed deep scotomas in both
eyes (Figure 2, top left). Prednisone was adminis-
tered intravenously (1000 mg/day for 3 days) and
orally (60 mg/day for 8 weeks). After the prednisone
therapy, the patient underwent irradiation to the or-
bit (24 Gy). However, no improvement of her visual
acuities was observed. Bilateral transmedial-canthal

ethmoidectomies were then performed 11 and 31
days after the irradiation.

 

Case 2.

 

A 69-year-old woman presented in 1995
with the chief complaint of subacute visual loss in
the left eye. The patient had a 1-year history of med-
ical treatment for hyperthyroidism. Her visual acuity
was 20/20 in the right eye and 20/100 in the left eye.

Figure 1. Entire ethmoidal wall and air
cells were removed with pinch forceps be-
low line of anterior ethmoidal artery under
protection of periorbita by retractor.

Figure 2. Automatic static
threshold perimetry of central
30 degrees before (upper panel)
and 2 months after transmedial-
canthal ethmoidectomy (lower
panel) in Cases 1 (upper left), 2
(lower left), 3 (upper right), and
4 (lower right).
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The lid fissure height was 11 mm in both eyes. Hertel
exophthalmometer readings were 20 mm for the
right eye and 19 mm for the left eye. The applana-
tion tonometry measurements were 18 mm Hg in
both eyes. Computed tomography scans of the orbit
revealed an enlargement of all rectus muscles in both
eyes. Blood tests revealed hyperthyroidism and posi-
tivity for the TSH receptor antibody. Automatic
static threshold perimetry revealed deep scotomas in
the left eye and paracentral scotomas in the right eye
(Figure 2, bottom left). Prednisone was administered
intravenously (1000 mg/day for 3 days) and orally
(80 mg/day for 4 weeks). The patient did not respond
to the prednisone therapy, and her right visual acuity
decreased to 20/100. Bilateral transmedial-canthal
ethmoidectomies were then performed.

 

Case 3.

 

A 52-year-old woman presented in 1995
with the chief complaint of subacute visual loss in
the right eye. The patient had a 1-year history of
medical treatment for hyperthyroidism. Her visual
acuity was 20/2000 in the right eye and 20/20 in the
left eye. The lid fissure height was 10 mm in both
eyes. Hertel exophthalmometer readings were 24
mm for the right eye and 22 mm for the left eye. The
applanation tonometry measurements were 20 mm
Hg for both eyes. Computed tomography scans of
the orbit revealed an enlargement of all rectus mus-
cles in both eyes. Blood tests revealed euthyroidism,
positivity for the TSH receptor antibody and diabe-
tes mellitus. Automatic static threshold perimetry
revealed deep scotomas in the right eye (Figure 2,
top right). Prednisone was not administered because
the patient had diabetes mellitus. Right transmedial-
canthal ethmoidectomy was performed for the optic
neuropathy, and left transmedial ethmoidectomy
was performed for cosmetic reasons.

 

Case 4.

 

A 46-year-old woman presented in 1996
with the chief complaint of subacute visual loss in

the right eye. The patient had a 7-year history of hy-
perthyroidism. Her visual acuity was 20/200 in the
right and 20/20 in the left. The lid fissure height was
15 mm for both eyes. Hertel exophthalmometer
readings were 27 mm for the right eye and 25 mm for
the left eye. The applanation tonometry measure-
ments were 25 mm Hg for both eyes. Computed to-
mography scans of the orbit revealed an enlarge-
ment of all rectus muscles in both eyes. Blood tests
revealed euthyroidism and positivity for the TSH re-
ceptor antibody. Automatic static threshold perime-
try revealed deep centrocecal scotomas in the right
eye and paracentral scotomas in the left eye (Figure
2, bottom right). Prednisone was administered orally
(80 mg/day 

 

3

 

 4 weeks). The patient did not respond
to the prednisone therapy. Right transmedial-can-
thal ethmoidectomy was performed for the optic
neuropathy, and left transmedial ethmoidectomy
was performed for cosmetic reasons.

A summary of the cases is found in Table 1.

 

Results

 

Computed tomography scans of the orbit were
taken before and after transmedial-canthal eth-
moidectomy in all patients (Figure 3). Before the
transmedial-canthal ethmoidectomy, the enlarged
medial and lateral rectus muscles were observed to
compress the left optic nerve at the orbital apex.
During the surgery, the ethmoidal wall and air cells
were completely removed, and the medial rectus
muscle was shifted toward the midline. The com-
puted tomographic findings after the surgery were
similar for all patients.

Changes in the corrected visual acuity were stud-
ied before and after the surgery in the 6 eyes of the
patients with optic neuropathy (Figure 4). Corrected
visual acuity of the 6 eyes ranged from hand motion
to 20/100 one day before the surgery. After the

 

Table 1.

 

Summary of Cases

 

Visual Acuity Exophthalmometer Reading

Case Age (Years) Gender Operation Side Preoperation Postoperation Preoperation Postoperation

1 53 Female Both HM (R) 20/20 (R) 21 mm (R) 15 mm (R)
20/300 (L) 20/20 (L) 21 mm (L) 14 mm (L)

2 69 Female Both 20/100 (R) 20/20 (R) 20 mm (R) 17 mm (R)
20/100 (L) 20/20 (L) 19 mm (L) 17 mm (L)

3 52 Female Both 20/1000 (R) 30/20 (R) 24 mm (R) 12 mm (R)
20/20 (L) 20/20 (L) 22 mm (L) 15 mm (L)

4 46 Female Both 20/200 (R) 20/20 (R) 27 mm (R) 23 mm (R)
20/20 (L) 20/20 (L) 25 mm (L) 21 mm (L)

HM: hand movement; R: right; L: left.
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transmedial-canthal ethmoidectomy, corrected vi-
sual acuity rapidly improved to at least 20/20 within
10 to 50 days (mean 

 

5

 

 29 days). Automatic static
threshold perimetry of the central 30

 

8

 

 revealed that
the centrocecal scotomas were resolved almost com-
pletely in all eyes following the surgery (Figure 2).
There were no relapses during an average follow-up
period of 29 months.

Hertel exophthalmometer readings before the sur-
gery ranged from 19 to 27 mm (mean 

 

5

 

 22.4 mm)

(Figure 5). Six months after the surgery, the values
ranged from 12 to 22 (mean 

 

5

 

 16.5 mm). The mean
proptosis reduction in Hertel exophthalmometer
readings was 5.9 mm (ranging from 2 to 12 mm).

No ocular motility disorder was observed after the
surgery in any of the patients (Figure 6). Other com-
plications associated with the surgery, such as entro-
pion or cerebrospinal fluid leakage, were not ob-
served. Scar formation in the medial canthal area
was very slight and acceptable at 3 months after the
surgery in all patients.

Figure 3. Examples of computed tomography scans of the
orbit before (upper panel) and after (middle and lower
panels) transmedial ethmoidectomy on left orbit in Case 3.
Findings were similar for all cases.

Figure 4. Changes in corrected visual acuity of 6 eyes of
patients with dysthyroid optic neuropathy before and after
transmedial-canthal ethmoidectomy. Day 0 represents day
of surgery.

Figure 5. Changes in proptosis in 8 eyes (two patients un-
derwent bilateral surgery.) before and 6 months after
transmedial-canthal ethmoidectomy.
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Discussion

 

The results of the present study indicated that
transmedial-canthal ethmoidal decompression (one-
wall decompression) is an effective and safe therapy
for dysthyroid optic neuropathy. In 6 eyes with dys-
thyroid optic neuropathy, the corrected visual acuity
rapidly improved to at least 20/20, and visual field
loss was reversed almost completely following the
surgery. The results in this study are much better
than the results in other studies using conventional
two-wall decompression.

 

3,13,14

 

Two-wall (inferomedial) decompression has been
frequently used.

 

13,14

 

 However, some complications,
such as diplopia, entropion, and cerebrospinal fluid
leakage, have occurred.

 

13,14

 

 If the area of orbitotomy
can be reduced, the incidence of complications
should also be reduced.

Dysthyroid optic neuropathy is assumed to be a
compressive neuropathy caused by the enlarged rec-
tus muscles around the orbital apex.

 

6

 

 To accomplish
the decompression of the optic nerve, the posterior
end of the ethmoidal wall, which is just anterior to
the optic canal, must be removed. The results of the
present study demonstrated that one-wall ethmoidal
decompression is effective in improving visual acu-
ity. Transmedial-canthal ethmoidectomy may be a
suitable procedure for one-wall ethmoidal decom-
pression. This approach enables us to remove the
ethmoidal wall and air cells easily at the orbital apex
via direct entrance without causing damage to the

periorbita and the dura. It is important to avoid
damaging the periorbita and the dura during re-
moval of the orbital wall to reduce the incidence of
complications. In transmedial-canthal ethmoidec-
tomy, the periorbita is totally elevated from the or-
bital wall before removal of the orbital wall, and is
protected by a retractor during the removal of the
orbital wall. In addition, the anterior ethmoidal ar-
tery and the suture between the frontal and ethmoi-
dal bone are good landmarks for the boundary be-
tween the ethmoidal sinus and the cranial cavity.
These landmarks help in reducing damage to the
dura during transmedial-canthal ethmoidectomy.

The mean proptosis reduction in Hertel exoph-
thalmometer readings was about 6 mm after trans-
medial-canthal ethmoidectomy. This value is almost
the same as the value obtained after transantral or-
bital decompression.

 

4,6,14

 

 In the present study, the 4
patients underwent decompression of only the me-
dial wall. The medial half of the orbital floor can be
easily removed using the transmedial-canthal ap-
proach. Proptosis reduction of over 6 mm can be
achieved using inferomedial orbital decompression.
Therefore, inferomedial orbital decompression using
the transmedial-canthal approach can be useful for
patients exhibiting proptosis.

In summary, transmedial-canthal ethmoidectomy
is effective therapy to improve the visual acuities and
visual fields of patients with dysthyroid optic neu-
ropathy. This approach enables us to easily remove

Figure 6. External appearance of eyes looking in primary position and cardinal positions on day 5 after transmedial eth-
moidectomy of both orbits (case 4). No limitation of eye movements was noted.
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the ethmoidal wall and air cells at the orbital apex
via direct entrance, without causing damage to the
periorbita and the dura.

 

References

 

1. Bartley GB. The epidemiologic characteristics and clinical
course of ophthalmopathy associated with autoimmune thy-
roid disease in Olmsted County, Minnesota. Trans Am Oph-
thalmol Soc 1994;92:477–588.

2. Bartley GB, Fatourechi V, Kadnnas EF, et al. Clinical fea-
tures of Graves’ ophthalmopathy in an incidence cohort. Am
J Ophthalmol 1996;121:284–90.

3. Panzo GJ, Tomask RL. A retrospective review of 26 cases of
dysthyroid optic neuropathy. Am J Ophthalmol 1983;96:190–4.

4. Waller RR, De Santo LW, Anderson RL. Management of
thyroid ophthalmopathy. In: Della Rocca RC, Nesi FA, Lis-
man RD, eds. Ophthalmic plastic and reconstructive surgery.
St Louis, MO: Mosby, 1987:1369–92.

5. Trobe JD, Glaser JS, Laflamme P. Dysthyroid optic neuropa-
thy. Arch Ophthalmol 1978;96:1199–209.

6. Char DH. Advances in thyroid orbitopathy. Neuro-ophthal-
mology 1992;12:25–39.

7. Ogura JH, Lucente FE. Surgical results of orbital decompression
for malignant exophthalmos. Laryngoscope 1974;84:637–44.

8. Kennerdell JS, Maroon JC. An orbital decompression for se-
vere dysthyroid exophthalmos. Ophthalmology 1982;89:467–72.

9. De Santo LW. Transantral orbital decompression. In: Gorrnan
CA, Waller RR, Dyer JA, eds. The eye and orbit in thyroid
disease. New York: Raven Press, 1984:231–51.

10. Leone CR, Prist KL, Newman RJ. Medial and lateral wall de-
compression for thyroidophthalmopathy. Am J Ophthalmol
1989;108:160–6.

11. Hurwitz JJ, Birt D. An individual approach to orbital decom-
pression in Graves’ orbitopathy. Arch Ophthalmol 1985;103:
660–5.

12. Lyons CJ, Rootman J. Orbital decompression for disfiguring
exophthalmos in thyroidorbitopathy. Ophthalmology 1994;
101:223–30.

13. McCord CD. Current trends in orbital decompression. Oph-
thalmology 1985;92:21–33.

14. Garrity JA, Fatoureichi V, Bergstralh EJ, et al. Results of
transantral orbital decompression in 428 patients with severe
Graves’ ophthalmopathy. Am J Ophthalmol 1993;116:533–47.


