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AA randomized controlled trial. 
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Opticc neuropathy occurs in a small proportion of Graves' ophthalmopathy (GO) 
patients,, and can be treated surgically or with corticosteroids. We performed 
aa randomized trial in 15 patients with very active GO and optic neuropathy. 
Sixx patients were treated with surgical decompression, and nine with methyl-
prednisolonee i.v. pulses for two weeks, followed by oral prednisone for four 
months.. The primary outcome was determined by changes in visual acuity. If 
thee eye disease deteriorated despite treatment or did not improve sufficiently, 
patientss were switched to the other treatment arm. Severity and activity of GO 
inn both groups were similar at baseline. In the surgery group, 5/6 (82%) did 
nott respond because of insufficient improvement in vision (n = 3), or persistent 
chemosiss (n=2), all needed further immunosuppression. In the steroids group, 
4/99 (45%) did not improve in visual acuity (P=0.132 vs. surgery group), these 
neededd decompressive surgery. At long term follow-up in the surgery group 3/6 
patientss required squint surgery and 5/9 patients in the steroids group. Eyelid 
surgeryy was performed in 5/6 patients in the surgery group and in 4/9 patients 
inn the steroids group. We conclude that immediate surgery does not result in a 
betterr outcome and therefore, methylprednisolone pulse therapy appears to be 
firstt choice therapy. 

Introduction n 

Veryy severe Graves' ophthalmopathy (GO) 
iss quite rare and occurs in only 5—10% of 
patientss with GO.' The signs and symptoms 
aree due to an increased orbital content (fat 

withh orbital irradiation.313 Surgery lowers 
thee increased retrobulbar pressure by 8—12 
mrnHg.44 Several studies have reported that 
surgicall  decompression, which is usually 
beingg done after immunosuppressive treat-
ment,, improves visual functions in 76—90% 

Veryy severe and active GO patients 

andd muscles) in the confined bony orbit, that of patients with optic neuropathy. 14~ ' It 
impairss venous drainage resulting in chemosis seems that patients, who are operated upon 
andd periorbital edema.2 The ensuing increase without pretreatment with glucocorticoids, 
inn retrobulbar pressure leads to compression also show a decrease in eye disease activity, 
off  the optic nerve, and this may result in which might be due either to the relief of 
blindness.344 In other patients, the increase in venous congestion or a decrease in inflam-
volumee can induce extreme proptosis, which mation.17 However, there are no randomized 
mayy lead to subluxation of the globe, 
exposuree keratitis and even corneal 
ulceration.' ' 
Opticc neuropathy is usually treated 
withh high doses of glucocorticoids 
(orall  or intravenous) to reduce 
inflammation.3'^122 When there is 
insufficientt improvement of visual 
acuity,, or aggravation when tapering 
thee dose of glucocorticoids, decom-
pressivee surgery to relieve the pres-
suree on the optic nerve is often 
performed,, sometimes combined 

numberr of patients 
withh optic neuropathy 

eligible e 
17 7 

nformed d 
consent t 

15 5 

treatment t 

responders s 

jj non responders 

surgery y 
6 6 

1 1 

5 5 

steroids s 
9 9 

5 5 

4 4 

Figuree 1: Shows the stratification, randomization and 
responsee scheme of very severe and active G O patients 
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controlledd trials comparing different treat-
mentt strategies in optic neuropathy. The aim 
off  our study was to see if immediate surgical 
decompressionn could replace methylprednis-
olonee pulse therapy as standard treatment in 
orderr to spare the patient further treatment 
withh glucocorticoids. We therefore directly 
comparedd orbital decompressive surgery with 
methylprednisolonee pulse treatment in a ran-
domizedd trial using improvement in visual 
functionn as main outcome measure. 

Patient ss and method s 

PatientsPatients We performed a randomized con-
trolledd trial comparing intravenous pulse 
therapyy with methylprednisolone and 
decompressivee surgery. Eligible were all con-
secutivee patients, between 18 and 80 years of 
age,, with very active Graves' ophthalmopa-
thyy and optic neuropathy, who were referred 
too our clinic, a tertiary referral center. We did 
nott include patients who already had been 
treatedd with adequate doses of corticoste-
roidss or any other treatment such as surgery 
orr radiotherapy. To assess disease activity we 
usedd the Clinical Activity Score (CAS) con-
sistingg of the following 10 items: retrobulbar 
painn with movement and/or in rest, redness 
off  the eyelids and/or the conjunctivae, swell-
ingg of the caruncle, swelling of the eyelids, 
chemosis,, worsening of proptosis, extra ocu-
larr muscle motility or visual acuity in the last 
threee months.18 Patients were included if they 
hadd at least 5 or more of the first seven items 
andd one of the last three items. 
Regardingg the severity, patients were 
includedd if there was a pinhole visual acuity 
off  < 0.63 due to optic neuropathy and not 
duee to corneal problems alone or preexisting 
otherr eye diseases. We considered a decreased 
visuall  acuity to be due to optic neuropathy 
whenn we found a combination of the follow-
ing:: apical crowding on CT-scan of the orbit, 
and/orr disturbances in visual fields exami-

nationn compatible with optic neuropathy, 
and/orr a low score in the Ishihara colour test, 
and/orr an increased latency of visual evoked 
potential,, and/or papillary edema on fundo-
scopicc examination. 
Exclusionn criteria were; (i) contraindication 
forr either surgery or intravenous methylpred-
nisolonee pulse therapy; (ii) no informed con-
sent.. This study was approved by the Medical 
Ethicss Committee of the Academic Medical 
Centree in Amsterdam. 

Freee T4 (fT ) and TSH were determined with 
aa solid phase time-resolved fluoroimmuno 
assayy (Delfia, Wallac Oy, Turku, Finland). 
Totall  T^ was determined with an in house 
RIA.199 TBII was measured by TRAK assay 
(BRAHMSS Diagnostica, Berlin, Germany). 

StudyStudy design Randomization was done after 
stratificationn for pretreatment, and in two 
blockss of four per block using envelopes. 

TreatmentTreatment Surgical decompression consisted of 
aa three wall coronal decompression or infer-
omediall  decompression in case of a receding 
hairline.144 Glucocorticoid treatment consisted 
off  i.v. pulses of methylprednisolone 1 gram 
dailyy for three consecutive days, repeated after 
onee week, followed from day 15 onward by 
orall  prednisone for 4 months, in a tapering 
dosee (2 weeks of 40 mg, 4 weeks of 30 mg, 
44 weeks of 20 mg, tapering with 2.5 mg per 
weekk until zero). All patients were treated 
forr Graves' hyperthyroidism with antithyroid 
drugss combined with thyroxine replacement, 
exceptt for one patient who suffered from pri-
maryy hypothyroidism and was treated with 
thyroxinee alone. 

Follow-upFollow-up and study end points 
Responsee was evaluated 26 weeks after start 
off  therapy, or earlier when initial therapy 
failed.. An intention-to-treat analysis was 
performedd as follows: in case of a prema-
turee stop, the last observation (in the pri-
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Tablee 1: Baseline characteristics of patients with very severe and active Graves' ophthalmopathy. Data are 
presentedd as median and range or otherwise as indicated 

Steroids s 
n=9 9 

Surgery y 

n=6 6 

Pretreatment t 

Femalee sex (n) 

Agee in years (mean  SD) 

Current/former/noo smoking (n) 

Durationn thyroid disease (months) 

Totall  T3 (mean  SD) 
(referencee range 1.3-2.7 nmol/1) 

Freee T4 (mean  SD) 
(referencee range 10-23 pmol/1) 

TSH H 
(referencee range 0.4 - 4.0 mE/1) 

TBII I 
(referencee range <10 U/l) 

Durationn eye disease (months) 

CASS (n/7) 

Totall  Eye Score 

Furtherr treatment given after primary treatment 

1 1 

7 7 

522  11 

7/1/1 1 

55 (2-21) 

1.99 5 

144  3.2 

1.7(0.01-11.6) ) 

300 (2.5-78) 

99 (3-18) 

66  0.5 

255 (16-36) 

56% % 

0 0 

6 6 

522  12 

4/1/1 1 

77 (2-60) 

2.22  0.47 

177  6.9 

2.77 (O.01-8.1) 

611 (27-366) 

66 (5-7) 

66 8 

24(16-31) ) 

83% % 

marilyy assigned treatment group) was car-
riedd forward. A premature stop was called 
whenn (i) visual acuity decreased two or more 
liness on the Snellen chart combined with 
otherr signs of optic neuropathy, or insuffi-
cientt improvement of visual acuity (defined 
ass still less than <0.63 on the Snellen chart); 
(ii)) development of a corneal ulcer, or an 
increasee in chemosis which could not be 
treatedd adequately with local therapy or tar-
soraphia.. These patients were then switched 
too the other treatment arm. 
Standardd follow up examinations took place 
afterr 7 and 14 days, and after 4, 13, 26, and 52 
weeks.. At all visits the following ophthalmo-
logicall  investigations were conducted; best 
correctedd visual acuity, fundoscopy, Ishihara 
colourr vision test, signs of exposure kerati-
tis,, proptosis (measured by Hertel exophthal-

mometer),, signs of soft tissue inflammation 
andd Clinical Activity Score. Severity of 
Graves'' ophthalmopathy was evaluated using 
thee Total Eye Score. The Total Eye Score is 
calculatedd as the sum of each NOSPECS class 
present,, times the grade in that class (for that 
purposee we substituted grades a, b, and c with 
1,, 2, and 3 respectively).1" In the evaluation 
thee most affected eye was used. At 26 and 52 
weekss (and more often if deemed necessary), 
visuall  field examination, orthoptic measure-
mentss including measurements of eye duc-
tions2",, and visual evoked potential were per-
formed.. Diplopia was scored as no diplopia, 
intermittent,, inconstant or constant diplopia 
present,, according to Gorman.21 

Att 26 weeks treatment efficacy was deter-
minedd by relief of optic neuropathy. 
Responderss were defined as those who had 
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aa pinhole visual acuity > 0.63 and no signs 
off  optic neuropathy. Patients who did not 
meett these criteria or had a premature stop 
weree considered non-responders to the initial 
therapy.. In these very severe GO patients we 
didd not use other parameters, such as propto-
siss reduction, to determine treatment efficacy, 
sincee restoration of visual acuity was the pri-
maryy goal. 

StatisticalStatistical analysis Study results were analysed 
withh the SPSS statistical software package 
(versionn 11.5.1). To analyze differences in 
continuouss variables we used either f-tests or 
inn case of an abnormal distribution or zero 
values,, the Mann-Whitney U-test. Paired 
sampless were analysed with paired samples t-
testss or in case of abnormal distribution with 
thee Wilcoxon rank test. To analyse differ-
encess in categorical data the Jj test was used. 

Result s s 

Betweenn December 1995 and May 2002, we 
saww 17 eligible patients of whom two were 
excludedd for the following reasons: one 
patientt preferred surgery and one patient 
hadd contraindications for surgery, i.e. cardiac 
failuree and pulmonary emphysema. Thus 15 
patientss with optic neuropathy were random-
ized,, one of whom had been pretreated with 
aa single dose of 500 mg methylprednisolone. 
Ninee patients were randomized to receive 
i.v.. methylprednisolone and six to imme-
diatee coronal decompressive surgery (Fig-
uree 1). This unequal allocation was due to 
thee stratification procedure that was done. 
Tenn patients were euthyroid on antithyroid 
drugss and remained euthyroid throughout 
thee study time. Five patients were not euthy-
roidd at randomization but euthyroidism was 

Tablee 2: Data on 15 active G O patients with optic neuropathy before initiating treatment with 
methylprednisolonee or decompressive surgery and one year later after one or more treatments. Data are 
presentedd as mean  SD or otherwise indicated. 

Responders s 

CASS (n/7) 
beforee treatment 
att 52 weeks 

Totall  Eye Score 
beforee treatment 
att 52 weeks 

Visuall  Acuity median (range) 
beforee treatment 
att 52 weeks 

Proptosiss (mm) 
beforee treatment 
att 52 weeks 

Diplopiaa (no/intermittent/inconstant/constant) 
beforee treatment 
att 52 weeks 

Steroids s 
n=9 9 

56% % 

6.00 5 
3.00 * 

255 6 
S S 

0.50(0.32-0.63) ) 
0.75(0.32-1.0)* * 

233 2 
200  45 

2/0/3/4 4 
1/1/2/6 6 

Surgery y 
n=6 6 

17% % 

6.33 8 
2.00  0.7s 

244 6 
133 * 

0.366 (0.02-0.40) 
0.900 (0.63-1.0)* 

244 3 
199 * 

2/1/2/1 1 
1/0/3/2 2 

 P< 0.01 with a paired students f-test compared with the values before starting therapy or a Wilcoxon 
testt when appropiate. 
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AA Steroids B Surgery 

Steroids s D D Surgery y 

Steroids s Surgery y 

t=0 0 
266 weeks or 

prematuree stop t=0 0 
266 weeks or 

prematuree stop 

Figuree 2: Visual acuity in GO patients with optic neuropathy in the medical (panel A) and surgical group 
(panell B) before initiating treatment and at 26 weeks or premature stop; the course of Clinical Acitivity 
Scoree (CAS) is shown in panels C and D, and the Total Eye Score (TES) in panels E and F. The open 
triangless connected by continuous lines represent patients who responded to therapy and the solid circles 
connectedd by dotted lines are non-responders. 

achievedd medically promptly. Baseline char-
acteristicss are presented in Table 1. 

TreatmentTreatment efficacy (Figure 2) In the meth-
ylprednisolonee group five patients were 
responderss 26 weeks after initiating therapy 
(mediann visual acuity 0.8 [range 0.63—0.8]). 
Fourr patients were considered not to have 
responded,, all due to an insufficient improve-
mentt or a decrease in visual acuity. 

Inn the decompressive surgery group one 
patientt was a responder 26 weeks after decom-
pressivee surgery (visual acuity increased from 
0.44 to 0.8). Five patients were considered not 
too have responded, three due to an insuffi-
cientt improvement of the visual acuity and 
twoo due to very severe chemosis, untreatable 
withh local measures or tarsoraphia. There 
wass no significant difference in number of 
responderss between the methylprednisolone 
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groupp and the surgery group ( %2—5/9 us. 

patients.. P=0.132). 

II  /6 of them required a second treatment with 

methylprednisolonee pulse therapy (Figure 3). 

Follow-upFollow-up after primary outcome At 52 weeks, 

thee severity of GO as measured by the Total 

Eyee Score had decreased, and the visual acu-

ityy had increased, in all but two patients 

(Tablee 2). One patient in the methylprednis-

olonee group had a decreased visual acuity in 

onee eye due to thrombosis of the vena cen-

traliss retina and another patient in the same 

groupp suffered from retinitis pigmentosa, an 

X- l inkedd degenerative eve disease. The Cl in-

icall  Activit y Score decreased significantly in 

alll  groups (Table 2). 

10 0 

Steroids s 

II 1 Steroids 

BB Surgery 

Retrobulbar r 
irradiation n 

2 n dd Treatment 

withh steroids 

Surgery y 
10 0 

Figuree 3: Number of required treatments in the 
firstt year of 1 5 GO patients with optic neuropathy 
initiallyy randomized to recieve methylprednisolone 
orr decompressive surgery. 

NumberNumber of treatments in tlie first year In the 

methylprednisolonee group (n=9) four non-

responderss were switched to decompressive 

surgervv after 7—16 (median 11) weeks. O ne 

off  the responders was later treated (after 26 

weeks)) with orbital irradiation because of 

persistentt activity of G O. 

Inn the decompressive surgery group (n=6) five 

patientss required methylprednisolone therapy 

afterr 5—26 (median 11) weeks. Three patients 

thenn required additional orbital irradiation 

becausee of persisting activity of GO and one 

SideSide effects Among 15 GO patients. 14 were 

treatedd with methylprednisolone pulse ther-

apy,, followed by oral prednisolone. Side 

effectss consisted of weight gain and a Cush-

ing-likee appearance in 12/14 patients; hyper-

tensionn and transient diabetes mellitus in one 

patient;; and partial sightloss in one eye due to 

thrombosiss in the vena centralis retina in one 

patient.. Ten out of 15 GO patients under-

wentt decompressive surgery. Side effects of 

surgeryy consisted of transient numbness of the 

faciall  skin in 4 /10 patients, and m one patient 

aa decrease in extraocular muscle motility . 

LongLong term follow-up The median long term 

follow-upp time in the surgery group was 64 

monthss (35—87) and in the steroids group 78 

monthss (40-102; P=0.345). In the surgery 

groupp 5/6 patients needed immunosuppres-

sion,, and 3/6 needed squint surgery followed 

byy eyelid treatments in 5/6. In the steroids 

group.. 4 /9 had a decompression , and later 

5/99 patients needed squint surgery followed 

byy eye lid surgery in 4 /9. In all, only 2 /15 

patientss did not require rehabilitative surgi-

call  procedures (both in the steroids group). 

Inn the steroids group 5 patients never under-

wentt a surgical decompression. 

Discussion n 

Inn this randomized controlled trial among 1 5 

patientss with optic neuropathy, we found that 

immediatee decompressive surgery did not 

precludee the use of glucocorticoids. Eighty-

threee percent of optic neuropathy patients in 

thee surgery group needed additional methyl-

prednisolonee and sometimes orbital irradia-

tionn and 56% of optic neuropathy patients in 

thee methylprednisolone group needed either 

decompressivee surgery or orbital irradiation 

too further inactivate G O. In five patients no 
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surgicall  decompression was needed. There-

fore,, decompressive surgery is not to be pre-

ferredd as first line treatment in patients with 

veryy active and severe G O. 

Itt thus appears that immediate surgery has 

noo advantage over methylprednisolone pulse 

therapyy and based on our results it seems bet-

terr to start with immunosuppressive treat-

ment.. O ur study can be critisized because of 

thee smaller number of patients in the surgery 

group.. This was due to our randomization 

proceduree stratifying for pretreatment, and 

becausee of the paucity of eligible patients 

wit hh untreated and severe plus active G O. It 

tookk almost eight years to include 15 such 

patientss with optic neuropathy. Nevertheless, 

thee two groups were comparable in disease 

severityy and activity. 

I tt is highly unlikely that a lack of surgical 

experiencee is the reason for the less favor-

ablee outcome, because our orbital surgeons 

havee many years of experience in this tertiary 

referrall  centre.1422 The more likely expla-

nationn is that the surgery does not stop the 

activee immune attack, which may even be 

stimulatedd because of the surgical stress.23 

Patientss with this kind of severe G O, there-

fore,, do need corticosteroids as first-line ther-

apy.. This is unfortunate, because this treat-

mentt is associated wi th many side effects. In 

ourr patients we noticed the development of 

hypertensionn and diabetes. Another severe 

sidee effect may be acute liver failure, which 

cann be fatal, as has been described in three out 

off  seven patients wi th liver damage.24 This is 

whyy we limi t the total cummulat ive dose to 

66 gram. 

A tt the end of our fol low-up at 52 weeks, 

mostt patients had obtained a near normal 

visuall  acuity, except for two patients. O ne 

patientt suffered from retinitis pigmentosa, 

whichh was diagnosed after both methylpred-

nisolonee therapy and decompressive surgery. 

Itt is impossible to know if this patient really 

sufferedd from optic neuropathy, although 

theree was apical crowding on CT scan, or 

thee decreased visual acuity was solely due to 

thee retinitis pigmentosa. The other patient 

hadd a visual acuity compatible with count ing 

fingerss in her right eye (visual acuity 1/60) 

duee to thrombosis of the vena centralis retina. 

Thee visual acuity in her left eye improved 

fromm 0.5 before therapy to 0.9 at 26 weeks 

afterr methylprednisolone therapy. It is not 

knownn whether this is an adverse effect of the 

methylprednisolone.. O ur favorable results in 

thee remaining patients compare to those 

reportedd in the literature, where response 

ratess vary between 76% and 90 %.3 : ,J4 

Thereforee we suggest that patients with 

aa optic neuropathy due to GO should be 

treatedd immediately with high doses of sys-

temicc glucocorticoids and when insufficient 

improvementt is reached decompressive sur-

geryy could be performed to restore visual 

acuity. . 
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