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not with LPS. Electromyographic studies4 have clearly shown 
that the closing of the involved eye on opposite motion of the 
lower jaw was not mediated by seventh nerve stimulation of 
the orbicularis oculi but by inhibition of the homolateral LPS. 
As a consequence of this observation, a speciÞ c and eff ective 
operation could be planned.

Here, the clinical Þ ndings in both the syndromes would 
be quite diff erent. Inverse Marcus Gunn phenomenon would 
have ptosis and therefore drooping of eyelid secondary to 
relaxation of LPS, whereas Marin Amat syndrome would have 
more of a blepharospasm like closure secondary to action of 
orbicularis oculi. For inverse Marcus Gunn phenomenon, 
the most commonly accepted hypothesis is that an abnormal 
nervous connection exists in the CNS between the nerve supply 
of the LPS and the associated muscle. The LPS is perhaps 
innervationally connected not only with the third nucleus but 
also with the external pterygoid portion of the Þ ft h nucleus. 
The exact level of this anomalous connection is disputed.3 
For the Marin Amat syndrome, the synkinesis is caused by 
aberrant regeneration of the seventh nerve with sprouts of axons 
supplying more than one muscle group [Table 1].3,4

Treatment may not be necessary for patients with a 
slight degree of deformity in cases of inverse Marcus Gunn 
phenomenon. For acute cases, bilateral frontalis sling with 
disinsertion of the LPS has been suggested.5 For patients with 
the Marin Amat syndrome, since the patients almost represent 
blepharospasm, botulinum toxin may be helpful.
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Table 1: The various differences between the Marcus Gunn jaw wink, inverse Marcus Gunn and Marin Amat syndromes

 Marcus Gunn Jaw wink Inverse Marcus Gunn jaw wink Marin Amat syndrome

Clinical With the opening of mouth the ptosis Opening of mouth causes drooping Smiling or opening may trigger a
Characteristics improves of lid closure of eye due to blepharospasm

Etiology Connection/ misinnervation between MisÞ ring between 3rd and 5th nerve Misinnervation exists between
 3rd and 5th nerve the opposite way 5th and 7th nerve

Treatment Bilateral sling with disinsertion Bilateral sling with disinsertion of LPS Botulinum toxin
 of LPS in severe cases

LPS - Levator palpebrae superioris

Evaluation of impression smears in 
the diagnosis of fungal keratitis

Dear Editor,

We read with interest the article by Jain et al.1 and although their 
results are impressive we have certain observations to make.

The surface of any ulcer is coated with exudates, necrotic debris 
and drug deposits besides microorganisms. Histopathologically 
it has been shown that the fungal Þ laments are usually absent 
from the surface but present within the corneal stroma.2 
Therefore techniques which are superÞ cial, including swabbing 
and impression smears do not reach the necessary depth to 
collect samples for which scraping is indicated.2 Multiple 
samples should be collected from the advancing edge of the 
corneal ulcer,3 diffi  cult with impression smears. The usefulness 
of impression cytology in various disorders of the ocular 
surface epithelia is beyond refute but these results cannot be 
extrapolated to fungal or bacterial keratitis which also involve 
the deeper layers. The authors state that impression smears are 
particularly helpful in small lesions. No data is presented in the 
study to support this statement. Direct visualization under good 
illumination and magniÞ cation will enable bett er sampling of 
a small lesion, particularly if it is deep, with corneal scraping 
rather than with impression smears where diff use pressure 
needs to be applied. The authors state that in conventional 
scraping smears may be inadequate, cells undergo distortion 
and lose spatial relation. While such spatial relation may be 
relevant in conditions like dysplasia/neoplasia it is of litt le 
relevance in fungal keratitis where the goal is to visualize the 
fungal Þ lament.

The authors state that impression cytology is safe, simple, 
atraumatic and precludes the use of slit-lamp or operating 
microscope. Impression cytology is definitely an office 
procedure yet it requires dexterity and expertise to handle 
a 3x3 mm Þ lter paper. Cells adhere to paper on the basis of 
adequate pressure and such pressure can lead to perforation in 
the presence of corneal thinning or descemetocele. The authors� 
contention that impression smear is safer in comparison to 
scraping in preventing perforation is diffi  cult to understand as 
with direct visualization thinned areas can be avoided which 
is not possible when the ulcer itself may be covered with a 9 
mm2 piece of paper.

The standard recommendation is to directly inoculate the 
media or make smears as material collected from corneal ulcers 
are less in amount.2,3 Impression smear technique described 
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Authors� Reply

Dear Editor,

We thank Chatt erjee for showing their interest in our article.1

The impression smear was taken aft er cleaning the eye of any 
discharge, slough or necrotic material. In the histopathologic 
study of 73 cases,2 it was observed that �characteristically 
the fungi were found throughout the entire thickness of the 
cornea.�

In a recent histopathologic and microbiologic study of 167 
corneal butt ons fungus observed in all layers or in the anterior 
two-thirds in 112 [88%] cases contradicts previous observation 
of absence of fungus on the corneal surface.3 All these cases 

here involves retransferring of material from the Þ lter paper 
onto a glass slide which would further reduce the yield. 
Improved material like specialized Biopore membranes4 are 
being advocated now over conventional cellulose acetate paper 
for impression cytology, particularly for bett er adherence and 
bett er direct examination of the paper/membrane itself. In Fig. 
3 of the article the KOH wet mount preparation shows pink 
staining of fungal Þ laments although authors mention no 
additional staining.

Conventional scraping debulks the ulcer of fungal load and 
removal of surrounding epithelium improves penetration of 
antifungal drug.3 In addition smears can be made for Gram and 
Giemsa stain and various culture media can be inoculated at the 
same time. All these are unlikely with impression smears and 
thus make the process an additional superß uous procedure in 
the workup of a case of corneal ulcer.

Although the results are comparable the study lacks 
convincing arguments for switching from the established 
procedure of scraping or for incorporating the new technique 
as an additional tool in the existing protocol, hence the clinical 
usefulness of impression smears in the diagnosis of fungal 
keratitis is questionable.
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had received antifungals before undergoing therapeutic 
keratoplasty. In the present study none of the cases were 
exposed to antifungal medications preceding the visit to our 
institution [see exclusion criteria].1

In this study we did not correlate the impression smear 
positivity with size of the ulcer. Out of 50 cases only 14 [28%] 
were less than 2 mm in size with impression KOH smear 
positive in six [42.8%]. The rate of positivity of KOH smears 
for fungi has been reported to be 44.6% for corneal ulcer size >2 
mm in diameter and 13.06% for those < 2 mm in size.4

In the present study impression material was retransferred 
to the glass slide.1 Yield with cellulose acetate Þ lter membranes 
can be increased by transferring impressions from the cellulose 
acetate Þ lter to a gelatin-coated slide.5 The latt er is a more 
convenient technique than the use of unmounted Biopore 
membranes which have proved diffi  cult to handle.6

In the sett ing of diverse healthcare systems and diff erent 
prevalence of bacterial and fungal pathogens causing corneal 
ulceration, managing corneal ulcer becomes a major challenge. 
The key in the management of fungal keratitis is early 
diagnosis and institution of antifungal therapy. Prophylactic 
topical antibiotic and antifungal ointment following traumatic 
corneal abrasion has been found to be eff ective in preventing 
development of bacterial or fungal corneal ulcers.7

Culture and direct microscopic detection of causative 
organisms are the widely used microbiological investigations. 
However, at the level of community care of corneal ulcers there 
is disregard for recommended procedures prior to therapy 
even in the developed countries. This patt ern of practice is 
not recommended or accepted as of now for suspected fungal 
keratitis. Some evidence of demonstrable fungi either on KOH 
smear, Gram or Giemsa stain, confocal microscopy or culture 
is required to start the antifugal therapy.

We are not advocating skipping the recommended laboratory 
microbiology workup. But there is concern about the treatment 
of corneal ulcers managed primarily in the community sett ing. 
Most of these patients have rural background. Specificity 
and accuracy to classify fungal keratitis by artiÞ cial neural 
network [ANN] approach have been proved to be 100% and 
90.7% respectively.8 Though in the hands of cornea specialists, 
sensitivity and speciÞ city of clinical diagnosis of fungal keratitis 
is 94.1% and 94.58% respectively,9 the same cannot be expected 
in a community sett ing where patients with corneal ulcers are 
being treated by comprehensive ophthalmologists, general care 
physicians and doctors from other specialties. 9 Does that justify 
starting antifungal therapy on empirical basis?

Most of the peripheral health centers have no slit-lamp 
available. But a simple laboratory microscope is available in 
each primary health center for examination of blood smears 
for malaria. So a simple impression KOH smear of suspected 
fungal corneal ulcer, at the time of Þ rst visit of patient to 
primary health center may make a diff erence in the diagnosis, 
treatment, timely referral and desirable outcome of the corneal 
ulcer management.

We think this technique is not superß uous in the diagnosis 
of fungal keratitis and we are not advocating the incorporation 
of the technique as an additional tool in the existing protocol. 
But in community practice sett ing, this technique does hold 


