
I N T R O D U C T I O N

In recent years, it has been increasingly re c o g n i z e d
that a lack of symptoms does not equal the success
of treatment. It is, however, important how therapy
influences patients’ quality of life. In former clinical
studies quality of life measurements have been larg e-

ly neglected, partly due to the low reliabil ity of such
studies. A growing group of studies have recently com-
piled these so-called soft data, recognizing that pa-
tient satisfaction is an important determinant of ther-
apeutic success. In particular, it is important to study
the health-related quality of life in chronic i llnesses
for two reasons. First, objective data often do not cor-
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PU R P O S E. Graves’ ophthalmopathy (GO) is an organ-specific autoimmune disease. Hydrophily
of accumulated acidic mucopolysaccharides into bulbar adipose tissue leads to swelling of
the eye muscles. Orbital surgical decompression is performed in severe cases of com-
p ressive optic neuropathy and severe corneal exposure or failure of steroid therapy. The
study was designed to evaluate decompression surgery with respect to the clinical benefit
and the patient’s satisfaction by means of a disease-specific questionnaire .
ME T H O D S. The 90-item study questionnaire was distributed to 105 patients with GO who un-
derwent orbital decompression surgery at the authors’ institution.
RE S U LT S. A total of 88% of patients stated that decompression had helped them, 80% of the
i n t e rviewees would undergo decompression again, 78% were content with their eye symp-
toms, and 71% were satisfied with the cosmetic result of decompression. Furtherm o re ,
analysis showed a clinically relevant increase in quality of l ife after surgery. The corre l a t i o n
between the clinical endpoint proptosis at last examination and the quality of l ife score
proved to be significant (p=0.05).
CO N C L U S I O N S. The large majority of interviewees were satisfied with the result of the orbital
d e c o m p ression. These results confirmed that disfiguring proptosis is an important indica-
tion for decompression surgery. (Eur J Ophthalmol 2004; 14: 1 9 3- 9 )
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relate with the condition of the patient. Second, two
patients whose condition is objectively identical of-
ten describe their health state diff e re n t l y. However,
t h e re is not necessarily a significant relationship be-
tween subjective evaluation and objective endpoints
(1-3). Ophthalmologic diseases influence the quality
of life and have a major impact on daily function. In
1993, The National Eye Research postulated “the need
to study quality of life and functional status as per-
ceived by the patient to assess the full impact of a
t reatment or disease process” (3). 

Graves’ ophthalmopathy (GO) is the most common
cause for unilateral and bilateral proptosis. An in-
flammatory infi ltration of the orbital tissues is ob-
served. Massive retention of acidic hydrophilic mu-
copolysaccharides leads to swelling of the aff e c t e d
tissues and external eye muscles resulting in disfig-
uring proptosis, periorbital swelling, pain, and
diplopia. In severe cases, compressive optic neuro p a t h y
may occur (4-10). 

Clinical features of GO vary from spontaneous re-
mission to a loss of visual acuity. In cases of severe
c o rneal exposure, optic neuro p a t h y, disfigurement, or
inactive GO, decompression surgery has been advo-
cated. In these cases orbital surgery (11, 12) has been
performed at our institution and in the following we
report on 105 consecutive subjects.

The associated psychosocial burden in GO patients
is well known as a result of disfiguring proptosis. The
influence of GO on psychological and physical well-
being is unquestioned and, there f o re, emphasizes the
importance of the overall evaluation of the success
of therapy. There have been few studies investigat-
ing quality of l ife in this population of patients. There-
f o re, it is imperative to clarify the psychosocial ef-
fects caused by this disease by means of studies on
quality of life and on economic consequences (13-
18). It was the objective of this study to evaluate the
impact of decompression on quality of l ife, account-
ing for both objective clinical benefit and subjective
patient satisfaction. 

M E T H O D S

A total of 105 consecutive patients with GO, who
underwent orbital decompression surgery at our in-
stitution, were included. The questionnaire contained

26 overall questions and 90 items. Patients underwent
clinical endocrine and ophthalmologic examination both
b e f o re and after orbital decompression and on 6-month
basis. Patients filled out the questionnaire at their clin-
ical visits, or the questionnaire was sent to them via
mail. All patients were invited postsurgery at a postin-
flammatory stage. The questionnaire was designed in
cooperation with ophthalmologists, ENT specialists,
and endocrinologists, with special effort to evaluate
each aspect and symptom of GO.

Statistical analysis

Evaluation of the questionnaire. The answers to each
item were coded in four categories between 4 (mini-
mum self-reported contentment) and 1 (maximum self-
reported contentment). A total score was computed
as the mean of all available answers in a patient’s
q u e s t i o n n a i re; there f o re this continuous score ranges
between 1.0 (optimum overall contentment) and 4.0
(low overall contentment). A low quality of life score
re p resented a high self-estimated overall quality of
life value. In this study, validity was considered indi-
rectly by the correlation of quality of life scores with
clinical endpoints according to Spearman. Reliabil i-
ty was estimated by means of Cro n b a c h ’s alpha co-
e fficient, which measures the internal consistency of
a set of questions as a surrogate measure of the re-
liability of the survey instrument. Part of the Cro n-
bach alpha coefficient measures whether the deletion
of items has an impact on re l i a b i l i t y. If deletion of one
or several related items decreases the overall re l i a-
b i l i t y, these are considered to be important and in-
f o r m a t i v e .

The descriptive analysis of the clinical parameters
and the information on quality of life was performed
a c c o rding to their scale. For continuous endpoints
(e.g., Hertel values), mainly medians and quartiles were
p resented. For categorical endpoints, absolute and
relative frequencies were shown in contingency
charts. To test for significance (e.g., of diff e rences in
s u rgical pro c e d u res), the Wilcoxon test was applied
for continuous endpoints, and the exact Fisher test
was used for categorical endpoints. The results of these
tests were summarized by p values. A p value of 
< 0.05 was determined to be an indicator for local sta-
tistical significance. The correlation between the qual-
ity of life score and the objective clinical parameters
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was calculated according to Spearman; a corre-
sponding p value to assess the statistical significance
of a correlation is provided. Excel 7 for Windows was
used for data entry; SAS software (version 6.12 for
Windows) was applied for numerical analysis.

R E S U LT S

Patients were aged between 26 and 79 years (me-
dian age 49): 79% of the patients were women, 60%
w e re smokers, 93% were hyper-, 3% were hypo-, and
4% were euthyroid. Of the 105 patients, 72 re s p o n d-
ed, 22 did not re p l y, 4 had died, and 7 had moved
without a forwarding address. 

Analysis revealed that the large majority of patients
w e re satisfied and would undergo surgery again. The
following percentages refer to the pooled number of
answers indicating answer level “1” and “2” in the
original items scale (indicating excellent or accept-
able contentment, Appendix): 88% of patients stat-
ed that decompression had helped them, 80% of the
interviewees would undergo decompression again if
asked to do so, 78% were satisfied with the impro v e m e n t
of eye symptoms, 71% indicated they were satisfied
with the cosmetic result of decompression, and 58%
of the interviewees claimed to have gained more joy
in l ife and self-confidence. A total of 57% reported a
s t ronger physical and mental condition postoperatively,
53% found social improvement after decompre s s i o n ,
52% found occupational improvement, and 44% had
re t u rned to work. 

In addition, a considerable GO-associated psychosocial
strain was observed: 33% of the patients stated that
GO had diminished their social contacts, 68% had
occupational problems, and 94% reported psycho-
logical changes during the beginning of the il lness.

Quality of life after decompression markedly incre a s e d
after surgery: 9% of the patients with GO estimated
their quality of life to be good and/or excellent prior
to surg e r y. This rate increased to 72% after decom-
p ression, corresponding to an intra-individual gain in
patient contentment in 46 of 68 patients. A total of
91% considered their quality of life as “bad” prior to
s u rg e r y. This rate decreased to 28% after surgery (Mc-
Nemar p<0.001). 

Patients who stated they would undergo decompre s s i o n
again and described an increased well being had sta-

tistically significant better mean scores in quality of
life compared to those patients who negated these
questions. In addition, there was no diff e rence in the
quality of life score in terms of sex or smoking habits.
H o w e v e r, a higher score in quality of life was detect-
ed in younger compared to older patients (Tab. I).

The correlation analysis between subjective para-
meters of quality of l ife and objective clinical para-
meters revealed a moderate correlation between
p roptosis and the quality of life score, whereby a re-
g ressing proptosis led to an increase in the re p o r t e d
quality of life (Tab. II and III).

D I S C U S S I O N

The lack of a symptom-related survey for GO pa-
tients evaluating the influence of decompression mo-
tivated us to develop a disease-specific questionnaire
involving the experience of our orbital center. It was
the objective of this study to evaluate the impact of
d e c o m p ression on quality of life, accounting for both
objective clinical benefit and subjective patient sat-
isfaction. 

Our analysis reveals the high acceptance of our pa-
tients of decompression surg e r y. The majority of pa-
tients were satisfied with the surg e r y, re g a rding both
cosmetic and psychosocial aspect. A total of 18%
stated that steroid therapy and 6% that radiation helped
them, in contrast to 88% of patients in respect to surg e r y.
In addition, a significant increase in quality of l ife af-
ter surgery could be observed. We have not observed
equal high satisfaction percentages in other conser-
vative therapies in GO.

F u r t h e r m o re, the long-term beneficial effect of
s u rgery is apparent. Fifty-one percent of our patients
had been operated 2 years or earlier before answer-
ing the questionnaire. They were medication-independent
and fully integrated in social and professional life. De-
c reasing proptosis and clinical symptoms incre a s e d
self-confidence, thus facil itating better integration of
these patients into daily life. Not only increased well-
being but also physical functioning allowed rapid re i n-
tegration. Furthermore, the 91% discontentment rate
prior to surgery dramatically decreased to 28% after
s u rg e r y.

The total quality of l ife score was compared to ob-
jective parameters such as endocrine and ophthalmic
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symptoms (diplopia, visual acuity, intraocular pre s-
s u re, proptosis) as well as daily functioning before
and after surg e r y. Higher quality of life values after
s u rgery indicated a reduction in symptoms and bet-

ter functioning. This fact is of high importance when
considering the socioeconomic effects of chronic dis-
eases such as GO. Socioeconomic aspects should
not be underestimated, given that chronic invalidity

TABLE I - SUBGROUP ANALYSIS FOR MEAN QUALITY OF LIFE (QOL) SCORE

C h a r a c t e r i s t i c s N Q O L W i l c o x o n Minimum -
s c o re p value m a x i m u m
m e d i a n
( Q 1 - q 3 )

F e m a l e 5 8 2.5 (2.2-2.8) 0 . 5 6 4 1 . 7 - 3 . 6
M a l e 1 4 2.5 (2.3-2.6) 0 . 5 6 4 1 . 9 - 3 . 2

Age < 40 yr 1 7 2.5 (2.4-2.6) 0 . 9 4 6 1 . 9 - 3 . 2
Age > 40 yr 5 4 2.5 (2.2-2.8) 0 . 9 4 6 1 . 7 - 3 . 6

QOL score 7 2 2.5 (2.2-2.7) 0 . 4 1 . 7 - 3 . 6

U n d e rgo surgery again?
Ye s 5 4 2.4 (2.2-2.7) 0 . 0 0 3 1 . 6 - 3 . 3
N o 1 3 2.9 (2.5-3.2) 0 . 0 0 3 3 2 . 0 - 3 . 6

I n c rease of well-being?
Ye s 4 6 2.4 (2.2-2.6) < 0 . 0 0 1 1 . 7 - 3 . 1
N o 2 0 2.9 (2.6-3.2) 0 . 0 0 0 1 2 . 0 - 3 . 1

QOL before surg e r y
G o o d 6 2.5 (2.3-3.3) 0 . 8 1 . 9 - 3 . 2
P o o r 6 3 2.5 (2.2-2.7) 0 . 8 1 . 7 - 3 . 6

QOL after surg e r y
G o o d 5 0 2.5 (2.3-3.0) 0 . 0 0 1 1 . 9 - 3 . 2 1
P o o r 2 0 2.9 (2.6-3.2) 0 . 0 0 1 2 . 3 - 3 . 6

S m o k e r 4 3 2.5 (2.2-2.8) 0 . 9 4 1 . 7 - 3 . 6
N o n s m o k e r 2 9 2.5 (2.2-2.7) 0 . 9 4 1 . 7 - 3 . 6

Distribution character ized by subgroup sample size, subgroup stratified mean (standard deviation), median, 1st/3rd quartile,
minimum/maximum observed score value. Lower score values re p resent higher self-estimated quality of life score s

TABLE II - CLINICAL ENDPOINTS DISTRIBUTION, CHARACTERIZED BY EFFECTIVE SAMPLE SIZE, MEAN VA L U E
(s t a n d a rd deviation), MEDIAN, MINIMUM, AND MAXIMUM OBSERVED VA L U E

I t e m N M e d i a n M i n M a x

Lid fissure width before surg e r y 6 0 1 3 7 2 0
Lid fissure width after 1 year 5 0 1 1 2 1 5
Lid fissure width last examination 1 9 1 0 6 . 5 1 6
P roptosis before surg e r y 6 9 2 4 1 5 3 1
P roptosis after 1 year 5 1 1 9 1 4 2 5 . 5
P roptosis last examination 1 8 1 8 . 5 1 2 2 4
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due to diplopia, severe proptosis, or decreased vi-
sion lead to higher costs for society. In this re s p e c t ,
d e c o m p ression surgery benefits socioeconomic con-
ditions by reintegrating the patient socially and pro-
f e s s i o n a l l y. 

In addition, our study confirms the psychosocial stre s s
in GO patients. Egle et al (13) and others (14-18) have
described the relevance of physical and psychoso-
cial factors for quality of life in patients with GO. Egle
et al (13) found a decrease in quality of life in patients
with GO compared to the normal population. Seven-
ty-two percent of all patients described experiences
of stress in their life 6 months prior to the outbre a k
of GO. This emphasizes the presence of extraord i-
nary psychosocial strain and the necessity of a par-
allel psychological treatment. In another study (14),
Kahaly et al applied the Medical Outcomes Study (MOS-
36) in patients with GO. In comparison to a large Ger-
man re f e rence group, low scores on the MOS-36 were
found. Marked and significant diff e rences from the
c o n t rol group were especially observed for the fol-
lowing items: vitality, social functioning, mental
health, health perceptions, and body pain. MOS-36
did not correlate with the duration or severity of the
o p h t h a l m o p a t h y. These results demonstrate the im-
pact of a common visual symptom on health status
and well being, as measured by the MOS-36, and un-
d e r s c o re the need for quality of l ife measurements in
p rospective and controlled clinical trials.

Similar studies (19-21) confirm our findings, show-
ing that mild to moderately severe GO had a large in-
fluence on the quality of life of these patients and that

the negative impact on well-being was not related to
the usual clinical assessment, emphasizing the need
for quality of life measurements in clinical trials.

G e rding et al (19) showed that patients with GO score d
lower than patients with other chronic diseases such
as diabetes or heart problems and they did not find
a correlation of the low scores with the severity or ac-
tivity of GO. This indicates that even mild cases of
GO can induce severe psychological or social pro b-
l e m s .

Terwee et al (22) used the GO-QOL, a disease-spe-
cific quality of l ife questionnaire for GO patients that
was developed by this group. They found their ques-
t i o n n a i re to be reliable. 

We decided to develop a questionnaire for German
p a t i e n t s .

Bartley et al (23) describe that even after tre a t m e n t
one third of the patients in their study were not sat-
isfied with their appearance.

C o r relation between the quality of life score
and objective data

P roptosis, which is measured by Hertel exophthal-
m o m e t r y, is an important contributor to the clinical
s y n d rome of GO. In particular, decrease in disfigure-
ment can lead to an increased participation in social
and occupational life, associated with a better qual-
ity of l ife.

The correlation between the score in quality of l ife
and the objective data showed, except for the Hertel
value, no other statistically significant correlation with

TABLE III- SPEARMAN CORRELATION OF MEAN QUALITY OF LIFE SCORE WITH PRIMARY CLINICAL ENDPOINTS

C o r relation coeff i c i e n t I t e m p value N

0 % - 2 0 % Visual acuity 1 year after surg e r y 0 . 6 7 5 4
IOP after decompre s s i o n 0 . 1 8 6 8

2 0 % - 4 0 % P roptosis after surg e r y 0 . 0 7 6 6
P roptosis 1 year after surg e r y 0 . 0 2 5 2

4 0 % - 6 0 % P roptosis last examination 0 . 0 5 1 8

C o r relation coefficients categorized (-40%/-20%/0%/20%/40%/60%), p values displayed indicating statistical significance, and
n values displayed indicating effective sample size underlying the respective correlation. 
IOP = Intraocular pre s s u re
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the total quality of life score. This finding may be ex-
plained by the fact that the Hertel value was a clini-
cal value showing the highest decrease after surg e r y
c o m p a red to the other clinical endpoints. This may
imply that the postoperative decrease in proptosis had
the highest influence on quality of life.

The above findings emphasize the importance of
the overall evaluation of surgery results. The integration
of health-related quality of life assessments (24-26)
is crucial in assessing the impact of treatments on
patients’ physical and mental functioning. 

The Cronbach alpha coefficient for this re l a t i o n s h i p
was 63%, implying a moderate re l i a b i l i t y. In this analy-
sis, validity was measured indirectly by corre l a t i o n
with clinical endpoints. The significant correlation of
Hertel value and quality of life score (total score) con-
sequently provides an indirect measure of validity. Nev-
ertheless, this analysis suffers from some re s p o n d e r
bias. Twenty patients did not re t u rn the questionnaire
and the completion of the questionnaire at diff e re n t
postoperative intervals may have led to some re c a l l
bias, reducing the validity of the underlying data. The
implementation of a future multicenter prospective study
could include a few modifications. Patients should be
questioned according to a set time schedule (e.g., 2
weeks pre o p e r a t i v e l y, and 1, 3, and 6 months post-
operatively (20, 22). 

C O N C L U S I O N S

It can be assumed that decompression, by re d u c-
ing proptosis and other ophthalmologic signs and symp-
toms, can lead to a distinct increase in reported qual-
ity of l ife. The patients were positive about the sur-
gical decompression in every aspect. This study re p-
resents a feasibility trial to gain initial insight into the
status of German GO patients after decompre s s i o n .

Reduced proptosis was the most dramatic measurable
result of decompression surg e r y, emphasizing the cen-
tral role of proptosis in the clinical and psychosocial
s y n d rome of GO. Thus, we conclude that decompre s s i o n
s u rgery has a beneficial long-term effect in terms of
social and physical functioning. Both the satisfaction
rate and the cosmetic result of surgery and conse-
quent improvement in psychosocial function suggest
cosmetic disfigurement as an indication for decom-
p ression surg e r y.
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A P P E N D I X

Two examples of questions from our ques-
t i o n n a i re (translated from Germ a n )

1 How would you estimate your quality of life be-
f o re and after decompression surg e r y ?

B e f o re surg e r y

o very good

o g o o d

o f a i r

o p o o r

After surg e r y

o very good

o g o o d

o f a i r

o p o o r

2 I’m content with the surgical outcome concern-
i n g

o cosmetic outcome

o e y e - related symptom

o p ro f e s s i o n a l l y

o m e n t a l l y

o s o c i a l l y
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