
INTRAOCULAR CATERPILLAR HAIRS (SETAE): 

CLINICAL COURSE AND MANAGEMENT 

S. G. FRASERl, T. C. OOW02 and R. C. BOSANQUETJ 

Newcastle 

SUMMARY 

Ophthalmia nodosa is a well-documented condition. We 
present a case in which a live caterpillar was rubbed into 
a patient's eye and, after relentless penetration of the 
hairs into the globe, vitrectomy was required. We discuss 
the differing clinical features of these injuries, the mode 
of penetration and the treatment options. 

CASE REPORT 

A 15-year-old male was referred from a general casualty 
department with a 2 day history of a foreign body sensa­
tion in his left eye. On examination he had mUltiple con­
junctival, and superficial and deep corneal foreign bodies 
(Fig. 1). Closer questioning revealed that he had been on a 
school field trip at which time a live caterpillar had been 
rubbed into his left eye and the irritation had continued 
since then. On the same day, 150-250 of these caterpi liar 
hairs (or setae) were removed under general anaesthetic; 
one of these setae was later examined under the electron 
microscope (Fig. 2). 

Despite setae being removed on numerous occasions 
over the next month, a number remained embedded in the 
cornea and some gradually migrated posteriorly. Four 
weeks after the initial event, four setae were found in the 
anterior chamber and a further two were seen in the 
anterior vitreous. It was noted at the time that the corneal 
setae had a marked infiltrate around them and there was a 
mild but persistent iritis. 

Because of continuing discomfort, the anterior chamber 
setae were removed via a superior corneal section 6 weeks 
after presentation. Initially the anterior chamber remained 
quiet, with visual acuity at 6/5. One month after the oper­
ation, anterior chamber activity had increased with a 
reduction in visual acuity to 6/9. The situation remained 
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unchanged on topical steroids until 6 months after the 
injury. when marked vitreous activity was noted. Shortly 
afterwards one of the vitreal setae became embedded in 
the retina just beneath the fovea with a surrounding 
chorioretinitis (Fig. 3). Visual acuity dropped to 6/12 at 
this point. 

The number of vitreous cells gradually increased over 
the next few months until almost I year after the initial 
event the visual acuity had dropped to 2/60. The patient 
underwent left pars plana vitrectomy during which numer­
ous vitreal setae were removed, although three at the 
vitreous base could not be extracted. As well as the infer­
omacular area, three other areas of peripheral chorioretin­
itis were seen. Setae were sent for electron microscopic 
examination (Fig. 4) and some were sent for microbiolog­
ical investigation (no organisms cultured). Post-operative 
recovery was unremarkable on topical steroids and 
mydriatics. The eye has since been quiet with a visual 
acuity of 6/12 to date. 

DISCUSSION 

The term ophthalmia nodosa was first used in 1904' to 
describe the granulomatous nodules formed on the con­
junctiva and iris in response to caterpillar setae. Since the 
first report in 1861 by Shon2 there have been over 50 cases 
reported; the majority have been caused by caterpillars, 
but other insects have been involved and even tarantula 
hairs.' 

To identify the caterpillar that was the source of our 
setae we sent the electron micrographs to the Entomology 
Department of the Natural History Museum (London), 
which concluded that they were from the family Lymantri­
dae. This family includes the Brown-Tail moth and 
Yellow-Tail moth, both of which are known to cause urti­
caria and ocular problems.�5 The clinical effects of oph­
thalmia nodosa vary greatly and a useful classification has 
been developed by Cadera et al.6 

l�'pe 1: An acute reaction to the hairs consisting of che­
mosis and inflammation. This begins immediately and can 
last for some weeks. 
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Fig. 1. Corneal and conjunctival setae at presentation. 

Type 2: Chronic mechanical keratoconjunctivitis caused 
by hairs lodged in the bulbar or palpebral conjunctiva. 
Foreign body sensation occurs and linear corneal abra­
sIOns are seen. 
Type 3: Formation of grey-yellow nodules in the con­
junctiva (granulomas). Setae may be subconjunctival or 
intracorneal and may be asymptomatic. 
Type 4: Iritis secondary to hair penetration of anterior 
segment. 
Type 5: Vitreoretinal involvement (l 0-20% / after hairs 
penetrate the posterior segment via the anterior chamber 
or transsclerally. This may occur some years later and 
effects can range from mild vitritis with or without cystoid 
macular oedema to a frank endophthalmitis. 

Patients can develop some or all of these features6 and in 
our patient the relentless progression from one stage to the 
next can be seen. It would seem that the problems caused 

Fig. 2. Electron micrograph of setae from Fig. 1. Note the 
direction ()fthe harhs. making removal difficult and facilitating 
further penetration of the setae. 
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Fig. 3. Fundal picture. One year after implantation of setae, 
one spine is shown to }/(ll'e reached the retina. 

by the setae are a function of their toxicity and loco­
motion.7 Toxicity itself seems to depend on the presence 
of a foreign bodl and the effect of released urticating 
toxins.�-\O Toxin originates in the venom gland connected 
to the hair shaft7.11 and it can easily be seen from the elec­
tron micrographs how this is transferred via the hollow 
shaft. Recently Lamy et al.l? identified the urticating pro­
tein of the Pine Processionary caterpillar as thaumeto­
poein, and there may be a similar protein in other 
urticating caterpillars. 

As far as movement of the hairs is concerned, there have 
been a number of theories. Gunderson et aC suggest that 
because the setae have no propulsive power of their own, 
movements of the globe with versions, respirations and 
pulse together with the constant iris movement propel the 
spines forward. It can be seen from the electron micro­
graphs that the direction of the spines is vital in this, allow­
ing only forward movements. AscherLl suggested that it 

Fig. 4. Electron micrograph of hair. Vitreal setae remol'ed 
approximately 1 year after implantation. Note that little 
degradation has occurred. 
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was the inflammatory exudate pushing against the broken 
end of the hair that allowed it to move along the path of 
least resistance. 

A further factor that determines the depth of penetration 
is the initial injury. Intraocular involvement generally 
occurs when the caterpillar has hit the eye with some 
force, while milder and more superficial reactions usually 
occur with windblown hairs.6,7 Treatment may also be 
based on the classification given by Cadera et al.6 Types 1 
and 2 need to be treated by prompt identification and met­
iculous removal of the setae and this, as in our case, may 
justify a general anaesthetic. Because of the barbed nature 
of the setae, excision of a small area of surrounding tissue 
may be required.3 Progression to type 3 involves con­
junctival granulomas and corneal penetration and this may 
be treated symptomatically with topical steroids and 
observation. However, if penetration is occurring removal 
is indicated: either as a cut-down on top of the hairs or via 
a corneal section (as in our case). This strategy has pre­
viously been shown to be successful:' (Penetrating or 
lamellar keratoplasty has also been suggested in the pres­
ence of hair movement, although there are no cases we 
know of when this has been attempted.) Iritis (type 4) can 
be treated with topical steroids;5 free anterior chamber 
hairs or iris nodules can be removed, the latter using an 
iridectomy. III 

Cadera et al.6 suggest that type 5 reactions (vitreoreti­
nal) should be treated with periocular and/or oral steroids 
depending on the vitritis. They also suggest that vitrec­
tomy should be considered if there is no response to ste­
roids. There have been five cases in the literature involving 
enucleation after damage from caterpillar hairs.HII In our 
case, chorioretinitis developed around hairs that reached 
the retina. There was also marked vitreous activity which 
was successfully managed by vitrectomy. As far as we 
know, this is the first time that vitrectomy has been used in 
ophthalmic nodosa. 

Prevention is always better than cure. As long ago as 
1934 Villard and Dejeanl5 emphasised the importance of 
prophylaxis both in education about the dangerous nature 
of such accidents, and in avoiding rubbing the eye when 
an accident has occurred. This undoubtedly still holds 
true. 

In conclusion, caterpillar setae have a direct toxic effect 
on the eye but long-term damage results from the mechan-
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ical penetration of the hair. It is vital to prevent penetration 
by a meticulous initial removal, repeated as many times as 
necessary. Our case indicates the potential value of pars 
plana vitrectomy in the management of ophthalmia 
nodosa. 

We are grateful to Mr D. Carter of the Natural History Museum 
for identification of the electron microscope pictures and to Miss 
P. M. McClelland for help with the literature search. 

Key words: Caterpillar setae. Chorioretinitis. Ophthalmia nodosa, 
Vitrectomy. 

REFERENCES 
I. Saemisch T. Ophthalmia nodosa. In: Graefe-Saemisch 

Handbuch der gesamten Augenheilkunde, 2nd ed. vol. 5. 
Leipzig: W Engelmann, 1904:548-64. 

2. Schon MJA. Beitrage zur praktischen Augenheilkunde. 
Hamburg: Hoffman and Campe, 1861: 163. 

3. Hered RW, SpaUlding AG, Sanitato 11, Wander AH. Oph­
thalmia nodosa caused by tarantula hairs. Ophthalmology 
1988;95: 166-9. 

4. Blair CP. The browntail moth, its caterpillar and their rash. 
Clin Exp Dermatol 1979;4:215-22. 

5. Watson P G, Sevel D. Ophthalmia nodosa. Br J Ophthalmol 
1966;50:209-17. 

6. Cadera W. P achtman MAo Fountain JA, Ellis FD, Wilson 
FM. Ocular lesions caused by caterpillar hairs (ophthalmia 
nodosa). Can J Ophthalmol 1984; 19:40-4. 

7. Gundersen T. Heath P ,  Garron LK. Ophthalmia nodosa. 
Trans Am Ophthalmol Soc 1945;48:151-67. 

8. Tyzzer EE. The pathology of the browntail moth dermatitis, 
J Med Res 1907;16:43-64. 

9. Shama SK, Etkind P H, Odell TM, Canada AT, Finn AM, 
Soter NA. Gypsy-moth-caterpillar dermatitis. N Engl J Med 
1982;306: 1300-1. 

10. Weiss L. Ein Fall von schwerer Regenbogenhautentzundung 
hervorgerufen durch in das Augeninnere eingedrungene 
Raupenhaarc. Arch Augenheilkd 1889;20:341. 

11. Corkey JA. Ophthalmia nodosa due to caterpillar hairs. Br J 
Ophthalmol 1955;39:301-6. 

12. Lamy M, P astureaud MH, Novak F, et al. Thaumetopoein: 
an urticating protein from the hairs and integument of the 
pine processionary caterpillar (Thaumetopoea pityocampa 
Schiff). Toxicon 1986;24:347-56. 

13. Ascher KW. Mechanism of locomotion observed on cater­
pillar hairs. Am J Ophthalmol 1966;65:354-5. 

14. Steele C, Lucas DR, Ridgway AEA. Endophthalmitis due to 
caterpillar setae: surgical removal and electron microscopic 
appearances of the setae. Br J Ophthalmol 1984;68:284-8. 

15. Villard H, Dejean CH. L'ophtalmie des chenilles. Arch Oph­
thalmol 1934;51 :719-45. 


	INTRAOCULAR CATERPILLAR HAIRS (SETAE): CLINICAL COURSE AND MANAGEMENT
	SUMMARY
	CASE REPORT
	DISCUSSION
	REFERENCES




