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Abstract I d i o p a t h i c  o rb i t a l  in- 
f l a m m a t o r y  s y n d r o m e  e n c o m p a s s e s  
a g r o u p  of  i n f l a m m a t o r y  cond i t i ons  
for  which  no  sys temic  o r  loca l  cause  
can  be  found ,  a n d  is c o m m o n l y  re-  
f e r r e d  to  as o rb i t a l  p s e u d o t u m o u r .  
O n  c o n v e n t i o n a l  M R I  s equences  
sub t l e  a r eas  of  i n f l a m m a t i o n  or  en-  
hanc ing  t issue can  eas i ly  b e  m a s k e d  
by  the  h igh  s ignal  i n t ens i ty  of  o rb i t a l  
fat  and  i n v o l v e m e n t  of  the  fa t  i tse l f  

m a y  no t  be  a p p r e c i a t e d .  W e  de-  
scr ibe  the  M R I  f ea tu re s  of  t h r e e  pa-  
t ients  wi th  i d iopa th i c  o rb i t a l  in- 
f l a m m a t i o n  us ing f r equency - se l ec -  
t ive fat  s a t u r a t i o n  and  G d - D T P A .  
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Introduction 

The  c o m m o n e s t  cause  of  an  i n t r a o r b i t a l  mass  les ion  in 
the  adu l t  is i d i o p a t h i c  o rb i t a l  p s e u d o t u m o u r  [1], which  is 
pa r t  of  t he  s p e c t r u m  of  i d i o p a t h i c  o rb i t a l  i n f l a m m a t i o n  
( IOI ) .  D i a g n o s i s  of  I O I  is usua l ly  cl inical ,  wi th  a classi-  
cal  t r i ad  of  pa in ,  ocu l a r  pa res i s  and  p r o p t o s i s  and  r a p i d  
i m p r o v e m e n t  wi th  s t e ro id  the rapy .  W e  d e s c r i b e  the  val-  
ue  of  M R I  us ing fat  s a t u r a t i o n  and  G d - D T P A .  

Patients and methods 

We studied three patients with presumed IOI, diagnosed by clinical 
course and response to therapy. In all three, alternative causes of 
orbital inflammation were excluded clinically and by laboratory 
tests. MRI was performed using a 1.5 T magnet with spin echo (SE) 
techniques. All images were obtained using a head coil; slice 
thickness was 3 mm With a 0.5-mm gap and a 256 x 224 matrix was 
used. Tl-weighted SE (400/14) images were obtained in sagittal 
and axial planes, with T2-weighted fast SE (FSE) (4000/100) 
images in the axial plane. Tl-weighted SE (400/11) images with fat 
saturation before and after intravenous Gd-DTPA (0.1 mmol/kg 
body weight) were obtained in the coronal plane. 

Case reports 

Case i 

A 28-year-old white woman presented with a 1-week history of in- 
creasing pain in the right supraorbital region. As the pain became 
more severe the eyelid started to swell and redness of the sclera 
developed. The patient had no systemic symptoms and was on no 
medication other than an oral contraceptive pill. She had normal 
visual acuity, right upper lid oedema, 4 mm of right ptosis, 3 mm of 
right proptosis and diffuse inferior scleral injection; consistent with 
posterior scleritis there was no other clinical abnormality. Routine 
laboratory investigations were normal. Axial T1- and T2-weighted 
SE images were normal. Coronal Tl-weighted fat-saturated 
images with Gd-DTPA showed enhancement of Tenon's capsule 
and the surrounding orbital fat (Fig. 1) confirming the diagnosis of 
periscleritis. She was commenced on prednisolone 20 mg and made 
a complete recovery over the next week. 

Case 2 

A 25-year-old white man presented with a 3-week history of pro- 
gressive right orbital pain, ptosis and diplopia. He was otherwise 
well and on no medication. His visual acuity was 6/12 right and 6/4 
left; he had reduced colour perception in the right eye, a complete 
right ptosis, 5 mm of right proptosis and severely restricted ocular 
movements on that side, consistent with IOI. Axial T1- and T2- 
weighted SE images showed proptosis with a slight increase in 
retrobulbar fat. Coronal Tl-weighted images with fat saturation 
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Fig.1 Contrast-enhanced cor- 
onal SE (400/11) images with 
fat saturation. Enhancement of 
Tenon's capsule and the sur- 
rounding orbital fat 

Fig.2a, b As Fig. 1. a The right 
extraocular muscles are en- 
larged and show increased en- 
hancement compared with nor- 
mal enhancement of the mus- 
cles on the left. Enhancing tis- 
sue is seen throughout the ret- 
robulbar fat. b Enhancement 
of the optic nerve sheath com- 
plex and the surrounding orbi- 
tal fat at the orbital apex 

Fig.3 As Fig. 1. The left supe- 
rior rectus muscle is enlarged, 
with enhancement of the con- 
tiguous orbital fat 

and Gd-DTPA demonstrated increased contrast enhancement and 
slight enlargement of all extraocular muscles on the right, with 
enhancement throughout the retrobulbar fat (Fig. 2). At the orbital 
apex there was intense enhancement of the optic nerve sheath 
complex and the surrounding fat (Fig. 2). The patient was treated 
with i g intravenous methylprednisolone, followed by pred- 
nisolone 120 mg daily. There was a dramatic improvement in col- 
our vision and the pain settled. However, although the visual acuity 
and ocular movements improved they had no returned to normal 
after 2 months on high-dose oral steroids. At this point it was de- 
cided to administer a course of radiotherapy to the posterior which 
orbit, led to resolution of the condition clinically and on repeat 
MRI. 

Case 3 

A 32-year-old white woman presented with a 2-week history of in- 
creasing discomfort around the left eye, pain on eye movement and 
swelling of the right upper lid for 1 day. She was otherwise well and 
was on no medication. A similar episode had affected the right eye 
4 years previously, when a diagnosis of myositic pseudotumour was 
made on orbital CT. She had normal vision, an oedematous left 
upper lid, 3 mm of ptosis, reduced levator palpebrae superioris 
function, limited depression of the left eye, and diplopia on down- 
ward gaze; examination was otherwise normal. All laboratory in- 
vestigations were normal apart from a sedimentation rate of 
20 mm/h. Coronal Tl-weighted MRI with fat saturation and Gd- 
DTPA showed marked enlargement and increased contrast en- 
hancement of the left superior rectus/levator palpebrae superioris 
complex including its tendinous insertion, extending into the adja- 
cent fat (Fig. 3). The patient was given prednisolone 30 mg daily 
and made a rapid and complete recovery. 

Discussion 

Id iopath ic  orbital  i n f l ammato ry  synd rome  ( IOIS)  is an 
in f l ammatory  condi t ion  of  u n k n o w n  cause character is-  
ed by a non-neoplas t ic ,  of ten  p redominan t ly  lymphocy-  
tic tissue infiltrate [2-4]. The  spec t rum of  orbital  in- 
vo lvemen t  varies f rom localised periscleritis or  peri-  
neuritis to diffuse orbital  in f l ammat ion  [5], of ten  result- 
ing in an in f l ammato ry  mass, the " p s e u d o t u m o u r " .  
There  is usually d ramat ic  i m p r o v e m e n t  with steroid 
the rapy  and the final diagnosis is of ten  based  on steroid 
response,  a l though  pat ients  with unusual  features  m a y  
require  radiological  investigation.  Biopsy  m a y  be re- 
qui red  in pat ients  who do no t  r e spond  to steroid the rapy  
before  i r radia t ion or  immunosuppress ive  therapy, al- 
t hough  it is somet imes  c la imed that  b iopsy m a y  aggra- 
vate  the condi t ion  [4]. The  CT  appearances  of  the I O I S  
have b e e n  classified by a n u m b e r  of  workers  [6-8]. Nu-  
gent  et al. [8] descr ibed five ana tomica l  pa t terns  based  
on CT  images:  anterior ,  poster ior ,  diffuse, lacrimal and 
myosi t ic  p seudo tumour ,  with lacrimal and myosi t ic  
p s e u d o t u m o u r  resolving mos t  rapidly with s teroid ther- 
apy. In t racrania l  extens ion has been  descr ibed [9]. CT  
appearances  are of ten  nonspecif ic  and I O I  m a y  appear  
identical  to o ther  entities including infiltrative malig- 
nancies such as l y m p h o m a  or  metastasis  [10, 11]. 

Surface-coil  M R I  of  I O I  m a y  have grea ter  specificity 
than  CT  [12]. Whi le  lesions were  clearly demons t r a t ed  
by bo th  imaging techniques,  the M R  signal intensities of  
lesions relat ive to fat and muscle  were  found  to distin- 
guish be tween  haemor rhage ,  metas ta t ic  breast  carcino- 
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ma and pseudotumour,  although in a retrospective 
analysis [13] other  malignant orbital lesions such as 
lymphoma and myeloma had signal intensities identical 
to IOI. On conventional SE images the inflammatory 
mass gives signal less than that of fat and similar to that 
of muscle on Tl-weighted  images and is isointense or 
gives minimally higher signal than fat on T2-weighted 
images; subtle lesions can easily be masked by the high 
signal intensity of orbital fat [12]. 

Defining the orbital tissue involved by IOI  with CT 
often requires contrast enhancement ,  but  this can be 
difficult with conventional  MRI  sequences, as the en- 
hancing lesion has a signal intensity similar to that of 
orbital fat on Tl -weighted  images. Fat-suppression 
techniques such as frequency-selective fat saturation 
(chem-sat), suppress the high signal from fat but not the 
high signal f rom contrast-enhancing lesions following 
Gd-DTPA,  unlike the short tan inversion recovery 
(STIR) sequence, which eliminates fat signal, but also 
decreases the signal of the enhancing lesion since it has a 
similar null point to fat. 

Chem-sat combined with Gd-DTPA improves ana- 
tomical detail and demonstrates lesions in the optic 
nerve [14] and its sheath [15] not seen on conventional 
SE images before  and after contrast enhancement .  In 
addition, by suppressing the fat signal, chemical shift 
artefact is eliminated and lesion contrast is increased by 
adjusting the dynamic grey scale of the image. 

In our study the use of fat saturation and Gd-DTPA 
clearly demonstrated enhancing tissue involving the 
sclera, extraocular muscles, orbital fat and optic nerve 
sheath complex which would otherwise have been ob- 
scured by the high signal intensity of the fat. No uveo- 
scleral thickening, a feature well described in orbital 
pseudotumour  [1], was demonstra ted in patient 1 on T1- 
or T2-weighted axial images. The diagnosis of peri- 

scleritis was confirmed on the fat-suppressed images, 
showing enhancement  of Tenon's capsule and the sur- 
rounding orbital fat. Diffuse orbital involvement was 
confirmed in patient 2 by the dramatic contrast en- 
hancement  of all the orbital fat, the extraocular muscles 
and the optic nerve sheath complex. Previous CT stud- 
ies have suggested that the intraorbital abnormalities, 
particularly within the orbital fat, in pseudotumour  may 
be due to the inflammatory process or to oedema in the 
soft tissues, due possibly to occlusion of the superior 
ophthalmic vein or the cavernous sinus [15]. There  was 
no evidence of cavernous sinus or venous occlusion in 
our patients and the superior ophthalmic vein was of 
normal size. Well believe therefore  that the enhancing 
tissue within the retrobulbar  fat is most likely to re- 
present infiltration by pseudotumour  rather  than oede- 
ma secondary to venous congestion. The diagnosis of 
myositis in patient 3 was apparent  on the conventional  
T1- and T2-weighted images, but  involvement of the 
surrounding orbital fat was confirmed only on the fat- 
suppressed images, again reflecting the tendency for IOI 
to spill over into contiguous areas. 

The normal extraocular muscles show intense con- 
trast enhancement  but skeletal muscle elsewhere in the 
body does not show this degree of enhancement  on 
conventional  or fat-suppressed images. This has been 
described by previous workers [14, 15], without postu- 
lating a reason. The extraocular and middle ear muscles 
are the only mammalian muscles to contain slow muscle 
fibres [17] which contain a higher density of mitochon- 
dria, myoglobin and oxidative enzymes, allowing pro- 
longed contractions. These fibres have a higher density 
of surrounding capillaries [18] which do not possess a 
blood-tissue barrier. This may explain the intense en- 
hancement  of the extraocular muscles, which should not 
be mistaken as abnormal. 
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