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Extraocular muscle surgery for Graves'
ophthalmopathy: does prior treatment influence
surgical outcome?
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Abstract
We analysed the results of extraocular muscle
surgery in 38 patients with stable Graves'
ophthalmopathy. Fixed sutures were used in
all patients. A useful field of binocular single
vision was achieved in 27 patients (71%) after
one operation and in seven patients (18%) after
more than one, whereas double vision was

persistent in four (11%). No recurrence of
diplopia was seen during one year offollow-up.
No differences were found in duration of eye
disease, angle of deviation, or in prior forms of
treatment between patients who responded
well to a single operation and those who
needed more surgical procedures or those who
responded less well. We conclude that,
although the individual outcome cannot be
predicted, every patient with diplopia and
stable Graves' ophthalmopathy has an 89%
chance of binocular single vision after extra-
ocular muscle surgery. Prior treatment does
not appear to influence this outcome.
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Ocular motility imbalance resulting in diplopia
or torticollis is frequently found in patients with
Graves' ophthalmopathy.' 2 During the period of
active inflammation treatment ofthe disease with
steroids or radiotherapy is rational.34 After the
inflammation has subsided and the disease has
stabilised the remaining diplopia can be dealt
with surgically.5 However, extraocular muscle
surgery in patients with Graves' ophthalmopathy
fails in at least 10% of cases.26
The aim of this study was to determine

whether duration of eye disease, angle of devia-
tion, or prior treatment (prednisone, cyclosporin,
and especially orbital irradiation or orbital
decompression) would influence the outcome of
surgery.

PATIENTS AND METHODS
From January 1987 to December 1988 we per-
formed extraocular muscle surgery for diplopia
on 38 patients with Graves' ophthalmopathy.
Ten were male and 28 female. Their age at
operation ranged from 29 to 84, average 54-5
years. The diagnosis of Graves' ophthalmopathy
was based on clinical findings and enlargement of
the extraocular muscles on CT scan. All patients
were classified in NOSPECS class 4, grade b.7
Prior to extraocular surgery only four patients
had never had any treatment for their Graves'
ophthalmopathy. Nine patients had been treated
with immunosuppressive treatment (including
prednisone, maximum dose 60 mg/day, and/or

cyclosporin, 7 5 mg/kg/day); 12 patients with
orbital irradiation, total dose 20 Gy (with or
without medical treatment), and 13 patients had
undergone orbital decompression (after or with-
out medical and/or radiation treatment). Eleven
ofthe 13 patients who underwent decompression
already had diplopia before this operation. All
patients were euthyroid at the time of surgery
and had stable eye disease, defined as: unchang-
ing proptosis, constant angle of deviation, and
stable visual acuity for at least three months. All
patients experienced diplopia, which could not
be relieved by prisms. Eighteen patients (47%)
had hypotropia, 8 (2 1%) had esotropia, and 12
(32%) had both hypo- and esotropia. The range
of esotropia was 8 to 45 dioptres and the range of
hypotropia 4 to 22 dioptres.
A synopsis of the muscles operated on is given

in Table I. In most cases a recession of the
inferior or medial rectus muscle was performed.
Fixed sutures were used in all patients. The
amount ofsurgery was decided upon by the angle
of deviation. For hypotropia the amount of in-
ferior rectus recession varied from 2 5 to 5 0 mm,
average 3-3 mm. Special care was taken to
dissect the muscle free of all its attachments to
the conjunctiva, the lower lid retractors, and the
inferior oblique muscle. In one patient a com-
plete tenotomy of the inferior and medial rectus
muscle was performed. For esotropia the
amount of medial rectus recession varied from
3 5 to 8-0 mm on both sides. Two surgeons (LK
and MPhM) performed the operations.
The outcome of surgery was assessed three

months after the operation. The field ofbinocular
single vision was measured with the Maddox
cross.' If no binocular single vision in primary
and reading position could be acquired (if need
be with prisms up to 5 dioptres for each eye),
further surgery was performed.

All patients with re-established binocular
single vision were followed up at least one year
postoperatively for recurrences.

'Optimal response' to surgery was defined as
single vision in primary and reading positions
afterone operation without the support ofprisms.
'Suboptimal responders' were those who needed
prisms up to 5 dioptres or needed more than one

Table I Synopsis ofthe muscles operated on in 38 patients
with stable Graves' ophthalmopathy

Recession: inferior rectus 35
Recession: medial rectus 39
Recession: contralateral superior rectus 3
Recession: inferior oblique 2
Resection: lateral rectus 3
Tenotomy: inferior+medial rectus 1
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Table 2 Results ofextraocular eye muscle surgery in 38
patients with unchanging diplopia due to Graves'
ophthalmopathy

Optimal Suboptimal
n response response Failure*

Hypotropia 18 9 7 2
Esotropia 8 7 0 1
Hypo- plus esotropia 12 5 6 1
Total 38 21 13 4
Percentage 100 55 34 11

*For definitions see text.

operation for single vision. 'Failures' were those
in whom no single vision could be obtained or
stronger prisms than 5 dioptres were required.

Results
Thirty-four (89%) patients achieved binocular
single vision in primary and reading positions
(Table II). Twenty-seven patients needed one
procedure, five needed two procedures, one
patient three, and one four.
None of the patients became overcorrected in

the primary position, but two out of 18 patients
with preoperative hypotropia showed a limita-
tion of depression postoperatively, requiring
prisms in the reading position. One patient
achieved single vision in both primary and
reading position with a slight head tilt. Three
other patients with hypotropia were undercor-
rected and needed weak prisms (up to 5 dioptres)
for the residual angle.

In the group of patients with esotropia all but
one regained single vision after one operation
without the need for prisms. In the group of 12
patients with both hypo- and esotropia six fused
after one operation and five after more than one.
Four eventually needed weak prisms.
Comparing optimal responders and sub-

optimal responders plus failures, we found no
differences in sex, age, duration of eye disease,
angle of deviation, or prior forms of treatment
between either group (Table III).
The results ofsurgery were not always obvious

shortly after the operation. Some patients were
still hypo- or esotropic during the first month
after surgery, but became orthophoric within
three months. On the other hand some patients
were orthophoric shortly after surgery but

Table 3 Comparison between optimal responders and
suboptimal responders plusfailures

Suboptimal
Optimal responders
responders plusfailures
n=21 n=17

Male/female 6/15 5/12
General/local anaesthesia 13/8 9/8
Age (years) 52-6 (10-4) 56 7 (12-3)*
Surgeon 1/surgeon 2 6/15 6/11
Duration GO median (range) 28 (11-76 mo) 20 5 (8-48 mo)t
Prior treatment:
no pretreatment 3 1
medical treatment only 4
radiotherapy 7 5f
orbital decompression 7

Angle of deviation (dioptres) 21 (9-6) 23 (9.4)*
(given for hypotropia only)

Notes: GO=Graves' ophthalmopathy. mo=Months.
Data are expressed as the mean (with standard deviation) and were
analysed by the two-sample, two-sided t test*; the median plus
range and analysed using the Mann-Whitney U testt; real
numbers and analysed by the x2-test, corrected for small
numbers.t None of these differences appeared to be significant.

developed a limitation of depression after one or
two months. 74% of the patients stabilised
within one month and the remaining 26% within
three months. Long term follow-up showed no
major alterations of the field of binocular single
vision in any patient.

Discussion
Evans and Kennerdell reported a success in 88%
of patients with Graves' ophthalmopathy after
multiple procedures for diplopia,2 Dyer in 82%
after one operation.6 Fells and McCarry, com-
paring fixed and adjustable sutures in patients
with Graves' induced diplopia, obtained a long
term success in 66% of patients operated on with
fixed sutures and in 76% of patients with
adjustable sutures.9 We prefer non-adjustable
rather than adjustable sutures because the tech-
nique is simpler and only one intervention is
necessary. Using fixed sutures, we obtained
successful results in 71% after one and in 89%
after more than one procedure.
Thus at least 11% of patients with Graves'

ophthalmopathy do not respond well to surgery.
As stated by Char,'0 squint surgery in Graves'
ophthalmopathy is not comparable to squint
surgery in general. The extraocular muscles of
patients with Graves' disease are taut and often
bleed excessively.6 Eyelid swelling prevents easy
access to the operative field. Because of the
nature of the disease, postoperative scarring is
considerable. These factors explain why
binocular single vision without the use of prisms
is not always obtained after one or even more
surgical procedures.
We hypothesised that the preoperative dura-

tion of eye disease, the angle of deviation, or the
prior treatment could influence these factors.
Large angles of deviation demand more exten-
sive surgery, and this in turn might influence the
surgical outcome. Furthermore it has been
thought that orbital irradiation produces more
extensive fibrosis, which is a well known side
effect of megavoltage radiation therapy," thus
hampering extraocular muscle surgery. We
could not detect any difference, however, in the
above mentioned characteristics between the
groups of optimal responders and the group of
suboptimal responders plus failures. When
patients pretreated with orbital irradiation were
compared with those who were pretreated
medically only, no difference was found between
the two groups in surgical outcome. Nor was any
significant difference found in relation to other
types of prior treatment, duration of eye disease,
or angle ofdeviation. These findings suggest that
these characteristics have no predictive value for
the outcome of surgery.
A possible cause of failure after extraocular

muscle surgery for Graves' ophthalmopathy
could be a relapse of the active inflammatory
process. This seems highly unlikely in our
patients, because features indicating activity of
the disease, like changes of eyelid swelling,
proptosis, and visual acuity, were absent.5
Failures in our series may be explained by the
fact that we mainly recessed the extraocular
muscles, and recessions displace the centre of
rotation of the eyeball, thus influencing the
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surgical result. This might be prevented by
doing a recession together with a resection of the
antagonist, as advised by Crone.8 In this series
we performed an additional resection of the
lateral rectus in three patients with very tight
muscles, resulting in an optimal response in two
of them.

In one patient the angle of deviation did not
change after the involved muscle had been
completely detached from the globe. Even by
pulling the eyeball into the primary position the
deviation could not be changed. This can only be
explained by extensive fibrosis of the orbital
connective tissue system. 12 Recurrences of
diplopia were not found during a follow-up
period of one year, most certainly because most
patients were constantly euthyroid prior to
surgery, and no patient was operated on before
all signs of disease activity' had disappeared
completely.

In conclusion, this study shows that long term
satisfactory results of extraocular muscle surgery
in patients with stable Graves' ophthalmopathy
can be achieved in almost 90% of the cases
without the need for adjustable sutures. The
outcome of surgery is not influenced by the
duration of the disease, the preoperative angle of

deviation, sex or age, or by the sort of preopera-
tive treatment.
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