
Ey e (1989) 3, 172-179 

Limbal Allergic Granulomatosis 
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Summary 
Four limbal diseases characterised by granuloma formation as part of an allergic 
response are discussed. A series of histological specimens from patients with 
Wegener's granulomatosis were re-examined. Genuine granulomatous disease at the 
limbus is rare, only occurring in two patients, whilst secondary, more non-specific 

limbal active chronic inflammation was more common. Comparisons between this 

disease, Churg Strauss allergic angiitis, some varieties of Mooren's ulcer and allergic 

granulomatous nodules were made. The role of the mast cell in promoting this 

eosinophilic leucocytic mediated group of disease is discussed briefly. 

The term allergic granuloma of the limbus has 
been used, as with granuloma generallyl 
rather loosely in the past, so with some trep
idation, four disease processes are discussed 
these are manifested by limbal disease, in 
which a granulomatous component is discern
ible but excluding phlyctenular tuberculosis, 
sarcoid, fungal disease and lepromatous lep
rosy, but including granulomatous vasculitis. 
This somewhat idiosyncratic selection will 
therefore allow discussion of Wegener's gran
ulomatosis, Churg-Strauss allergic angiitis, 
some types of Mooren's ulcer and the disease 
called allergic granulomatosis by Ashton2 in 
his Jackson lecture. 

Wegener's granulomatosis and limbosceral 

disease 

Although Wegener's granulomatosis, first 
described in 1936, is known to present as an 
ocular disease3,4,5,6,7 and up to 50% of patients8 
will have eye symptoms, there is a heavy pre
ponderance of orbital disease, especially 
proptosis, as a result of contiguous sinus 
disease, in all published series, This is 
similarily observed in a series of sixty patients 

on the files at the Institute of Ophthalmology 
since 1956 who were originally diagnosed as 
having Wegener's or suspected to have the 
disease, where a large proportion, 47%, had 
orbital disease, leading to proptosis or 
ophthalmoplegia, On follow-up some of these 
patients did not prove to have systemic 
disease, and although for a time limited 
Wegener's of the lung, described as a forme 
fruste, was described in the literature, in 
essence this is a systemic disease,9 which 
classically has upper and lower respiratory 
tract symptoms and renal failure due to 
glomerulonephritis. Histologically identical 
lesions are however seen in the limited and 
classical forms of lung disease and Wegener's 
disease limited to the orbit has been postu
lated. There are cases in this series which 
never showed signs of any systemic pro
gression but nevertheless showed identical 
orbital histology to those cases that did pro
gress or had progressed to generalised disease 
at the time of the histological examination, 

Of the remaining thirty-two cases in this 
series, eight showed scleritis and four lid or 
lacrimal sac disease that might be regarded as 
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contiguous diseaselO and eight necrotising 
scleritis of the type described by Sevel.!! Five 
cases had Mooren's ulcer, (three bilaterally), 
and two patients had necrotising iritis. One 
case had sclerokeratouveitis, not associated 
with orbital disease (and eight limboscleral 
disease alone). Three patients had retinal or 
choroidal limited vasculitis. One case had 
been previously reassigned to the allergic 
granulomatosis (Ashton) group. 

Re-examination was carried out on twenty
four cases from the non-orbital group, includ
ing those with Mooren's ulcer, limboscleral 
disease, sclero-keratouveitis and iritis. 
Twenty-one globes, including several 
removed at post-mortem were examined. 
These reflected the high incidence of death in 
these patients before the advent of cyclophos
phamide therapy!2 to control the systemic 
disease, although it has been known for many 
years that the ocular manifestations, especi
ally limbo-scleral, of the disease are respon
sive in most instances to steroid therapy. 

In this group of twenty-four patients, on 
available history and histological examin-

ation, nine unequivocal cases of Wegener's 
granulomatosis of classical type were defined. 
These patients all had positive histories with 
nasopharyngeal or sinus disease or chronic 
otitis media, with lung disease and evidence of 
renal failure: three had post-mortem con
firmation of the diagnosis and two biopsies 
taken in life from naso-pharynx or lung, show
ing vasculitis and granulomatous disease 
(Figs. 1 and 2). 

Three further patients had probable 
Wegener's granulomatosis on histology of the 
eye, further history being unavailable. Six 
cases showing necrobiotic palisading gran
ulomata of the sclera, without a positive 
history of appropriate lung, renal or sinus 
disease, were reclassified into the group of 
necrotising scleritis or scierouveitis. lI Five 
other cases were reclassified as scleritis or epi
scleritis on the grounds of insufficient evi
dence of Wegener's granulomatosis. One case 
was found to be a post-operative uveitis. 

Wegener's limbal disease varied in mor
phology; in two instances, granulomatous 
disease was seen at the limbus, with giant cells 

Fig. 1. Occlusive vascular disease in nasal septum of patient with Wegener's granulomatosis. Haematoxy lin and 
eosin x 180. 
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Fig. 2. Granulomatous and eosinophilic infiltrate around necrotising vasculitic focus in nasal septum of patient 
with Wegener's granulomatosis. Haematoxy lin and eosin x 450. 

present and vasocentric inflammation (Figs. 3 
and 4). The granulomas had developed in 
response to degradation of collagen and in 
one case some adjacent collagen had under
gone elastotic degeneration, although the 
granuloma itself was not of the type described 
as actinic granulomatosis13 and vasculitis was 
marked. Acute necrotising vasculitis with a 
prominent eosinophilic leucocytic content 
amongst the lymphocytes, monocytes and 
macrophages was occasionally seen but the 
overwhelmingly eosinophilic reaction 
described by Ashton2 was not seen in these 
cases. In the nine unequivocal Wegener's 
cases, apart from the two with granulomatous 
disease at the limbus, three others also 
showed ulceration and two had vasculitis of 
small vessels the size of arterioles. Five cases, 
one with ulceration, showed non-specific, 
non-granulomatous disease at the limbus 
which may have been reactive and secondary 
to the adjacent scleritis. The incidence of lim
bal granulomatous disease mirrors the situ
ation in the literature where three cases, one 
each from Fauci, Ferry14 and Oishi15 had this 

finding. Straatsma16 states however that lim
boscleral disease is the most common focal 
manifestation of Wegener's clinically. The 
vasculitic changes at the limbus itself have also 
proved difficult to demonstrate. Some 
authors15 think that it is more relevant to 
examine the course of the anterior ciliary 
arteries within the rectus muscles and their 
insertions, than to examine local vessels, 
believing that an ulcer with the distribution 
along the limbus depends on occlusion in the 
anterior ciliary arteries or scleral vessels and 
subsequent infarction. In most instances these 
anterior ciliary vessels are not examined rou
tinely and in this series it was not possible to 
perform this examination retrospectively. It is 
interesting to note however that iris segmental 
necrosis is not a common finding in the 
patients with Mooren's ulceration due to 
Wegener's granulomatosis, and this would 
seem to indicate that selective infarction lead
ing to Mooren's ulcer is more likely to be 
within the distribution of the anterior epi
scleral circle than in the anterior ciliary 
arteries themselves, since segmental iris isch-
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Fig. 3. Giant cell and epithelioid granuloma at limbus (Wegener's) granulomatosis. Haematoxy lin and eosin 
x 450. 

aemia and underperfusion of the deeper lying 
structures would then be more likely to occur. 
Conversely infarction in the territory of the 
anterior episcleral arterial circle is likely to 
lead to selective limbal ischaemia. Frayer17 
showed a necrotising granuloma in the ciliary 
body and postulated posterior ciliary arterial 
occlusion; the resulting ulcer stretched back
wards to involve the root of the rectus muscle. 
Oxygen and glucose can be supplied from the 
aqueous humour but essential amino acids for 
maintenance of collagen can only be supplied 
by the blood stream. IS 

Allergic granulomatosis of Churg-Strauss; 
allergic angiitis, and the limbus 

In 1951 Churg and Straussl8 described thirteen 
patients with severe asthma who developed a 
systemic vasculitis of slightly larger vessel 
typel9 with a marked tissue and blood 
eosinophilia and granuloma formation in the 
lung;20 subsequently there have been a few 
reports in the literature of ocular involvement 
in this disease. These reports have included 
conjunctival nodule formation with second-

ary amyloidosis,21 uveoscleritis, ischaemic 
optic neuropathy and retinitis and 
papilloedema22 and a single case of marginal 
ulcer. 23 None of these reports included histo
pathological material from the limbus. During 
this review of material I was unable to identify 
such a case in our files; two of the patients in 
the Wegener's series had asthma treated with 
steroids but neither showed a blood 
eosinophilia of the level associated with this 
disease and one patient, with a marked 
eosinophilia at 28%, was rediagnosed before 
this survey and was included in Ashton's 
group of allergic granulomata,2 he did not 
have a severe systemic disease. One woman 
with orbital disease who subsequently died of 
her necrotising granulomatosis but who had a 
blood eosinophilia of 16% might be a suspect 
but in all other respects she fulfilled the 
criteria for Wegener's granulomatosis. It is 
possible that the treatment of the asthma with 
systemic steroids prevents eye disease of the 
type and severity seen in Wegener's disease 
from developing or it is also possible that 
these patients are usually classified into the 
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Fig. 4. Vasocentric focus of active chronic inflammation adjacent to granuloma at the limbus. (Wegener's 
granulomatosis). Haematoxy lin and eosin x180. 

polyarteritis nodosa (PAN) group of patients 
on clinical symptomology especially in the 
patients with Mooren's ulcer, (patients with 
PAN were not included in this review). The 
vascular lesion of allergic angiitis is said to be 
distinguishable from PAN by Churg himselfi 
and in lung morphology consists of fibrinoid 
necrosis of muscular arteries with or without 
capillary and venous involvement. In addition 
there is massive tissue eosinophilia, foci of 
necrosis and macrophagic infiltration with 
evolution of epithelioid cells and multinucle
ated giant cell formation. Although the differ
ence theoretically should be observable at the 
limbus, the small number of cases makes such 
an assumption problematic. Both Wegener's 
anti allergic angiitis fall into the group of nec
rotising vasculitis with fibrinoid necrosis. 
Classification in terms of involved vessel size24 
is common and in the eye, small vessel 
disease, except for the muscular arterial 
involvement described by Austin,15 seems 
more common. Fibrinoid material is known to 
consist of several different entities, all with 
the same tinctoral qualities, but whether the 

deposit is fibrin itself, immunoglobulins, 
complement, serum proteins or lysed platelets 
does not seem to depend on the disease as 
much as the age of the vascular lesion. All 
these vasculitides seem to have at least some 
immune complex mediated disease25.26.27 and 
in some cases, as in scleritis28 a cell-mediated 
hypersensitivity vasculitic reaction is also pos
tulated.29 Recently an IgG autoantibody 
against polymorphonuclear leucocytes has 
been demonstrated in Wegener's gran
ulomatosis.3o Intravascular lysis of these cells 
in circulation, especially if they are margi
nated would lead to endothelial cell damage. 
This is particularly likely to occur where flow 
is static or subject to unusual dynamics, such 
as occurs at the top of the limbal arcades, 
where antibody-antigen complexes are known 
to impact and become incorporated within the 
vessel wall. In the case of allergic angiitis part 
of the inflammatory reaction may depend on 
the degranulation of mast cells31 with comp
lement depletion and their eosinophilic chem
otractive properties. Since mast cells are 
commonly found at the limbus, this is an 
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attractive proposition both in allergic angiitis 
and to a lesser extent in Wegener's where 
there is also a tendency for lesions to occur at 
surfaces beneath which there are mast cell 
populations used to marshalling allergic 
responses to exogenous allergens. 

This is less likely to occur in the kidney 
unless the exciting protein component is being 
concentrated there. The peripheral cornea is 
often used by the body as a 'dumping ground' 
for excess unwanted proteins, such as excess 
immunoglobulin light chains in monoclonal 
gammopathy,.l2 or secondary amyloid protein 
and there is limbal-scleral deposition of 
abnormal homogenistic acid metabolic resi
dues in onchronosis. 

The role of cryoglobulins in immune com
plex mediated inflammation of blood vessel at 
the limbus may depend on the cold gradient 
found there between the well-perfused sub
conjunctival connective tissue and the stroma 
of the cornea which is not perfused at all. It is 
possible that even such a slight temperature 
difference may encourage deposition of 
cryoglobulins at this site where they are sub
sequently incorporated into the vessel wall as 
subendothelial deposits or alternatively that 
mast cells are degranulated by cold3! and con
tinue the process of inflammation. 

Mooren's Ulcer 

Severe marginal ulceration, classified as being 
a primary ischaemic necrosis by Aronson,33 in 
addition to being seen in Wegener's gran
ulomatosis and polyarteritis nodosa is 
described in patients with known autoimmune 
disease such as systemic lupus erythematosis 
but has also been found in such diverse bacte
rial diseases as brucellosis, bacillary dysentery 
and gonorrhea and in association with the 
arbovirus of dengue. 14 These with the excep
tion of dysentery, are diseases associated with 
acute rheumatic-like joint disease and the 
underlying pathogenesis of the joint and scle
ral disease may be due to production of a 
rheumatoid-like circulating factor. Low titres 
of classical rheumatoid factor are almost 
ubiquitous in Wegener's granulomatosis26.34 
but a circulating autoantibody and a Type II 
reaction may also occur. 30 

Other theories that have been advanced to 
explain marginal ulceration include localised 

drying and overproduction of collagenase,!4 in 
addition to hypersensitivity and localised isch
aemia. Several publications have linked 
Mooren's ulceration in African patients35•36 
with undiagnosed parasitic infestations, 
especially with helminthic infections and this 
bears a strong resemblance to the group of 
patients with 'bung-eye' or 'bulge-eye' in 
Uganda, who were thought to have limbal, 
conjunctival or orbital nodule associated with 
eyelid oedema as a result of an abnormal 
response to the eyelid worm, Demodex 
folliculorum. 2 

Similar phlyctenular nodules were 
described by some Japanese workers and 
these and Howard's paper of 1956 were 
quoted by Ashton. 2 Howard's patient had a 
conjunctival granuloma with a massive 
eosinophilic reaction, including the evolution 
of Charcot-Leyden crystals, he also had 
filariasis. 

Ashton's allergic granululomatosis 

In 1979 Ashton and Cook described a series of 
nodules in the eyelid and conjunctiva that 
were due to the Splendore-Hoeppli phe
nomen on, eosinophilic amorphous material 
first described in respom,e to fungal spores 
and subsequently to the platyhelminth 
Schistosoma. This is an in vivo antigen-anti
body precipitate, in addition to eosinophilic 
leucocytic debris including Charcot-Leyden 
crystals and other chronic inflammatory cell 
debris. The reaction product is not dissimilar 
to the sort of material described in deposits in 
Loeffler's disease. Twenty-two cases are 
described, seven in detail, three appeared at 
the limbus. Although the appearance of many 
of the lesions was almost identical only five 
had unequivocal evidence of helminthic 
infestation. 

These eosinophils may be reacting to raised 
IgE in response to parasitic infection but may 
also be part of a sustained and inappropriate 
Type I response mediated by mast cells. A 
similar mechanism has been postulated in the 
development of the phenomenon known as 

angiolymphoid hyperplasia with eosinophilia 
which has been reported in the orbit3, and 

adnexae but not previously at the limbus. One 

such case exists on the files from a boy from 

Jerusalem. The disease differs in that there is 
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no evidence of granuloma formation,38 other
wise the exudates are similar and the vascular 
proliferation may be seen in the above process 
if occlusion is seen especially with thrombosis. 
The determining factor may be the activation 
of the tissue eosinophils, in a parallel with 
activation of mast cells, since it is known that 
the cationic proteins liberated by the activated 
eosinophil and protein X39 are toxic to cells 
and tissues and this may promote necrosis and 
hence granuloma formation. A form of 
eosinophilic instability, with tendency to 
de granulate may occur in these patients, akin 
to inherent mast cell instability in patients 
with atopy. 

Churg9 quotes Liebow's assertion that it is 
time to contract the expanding universe of 
eponyms and urges us to examine the underly
ing pathogenetic mechanisms in this group of 
diseases where much is similar but the differ
ences remain. 
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