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Abstract 

Purpose: This work is aimed at demonstrating that scraping cytology and scanning electron microscopy can successfully assist in the 
diagnosis of nontuberculous mycobacteria infection. For this purpose, we report the use of both these techniques in the diagnosis of cornel ulcer 
in a previously healthy young man. 

Methods: Cytological samples were achieved by scraping technique on the mucosa, both sub palpebral and temporal area of the eye tarsal 
conjunctiva. The obtained sample was affi  xed to a sanded rectangular slide, stained with the Pappenheim method, washed in bidistilled water, 
treated in Giemsa solution, washed again and subsequently dried on a hot plate and observed with a microscope at various magnifi cations.

Results: After a therapy based on a 500 mg clarithromycin tablet administered every 12 hours for 30 days as systemic therapy, a complete 
recovery of the patient from left eye infl ammation was observed and SEM cytology showed that NTM colonies had disappeared.

Conclusion: Conjunctival cytology scraping and SEM technologies can be therefore exploited as new tools in diagnosis and fast identifi cation of 
these newly discovered mycobacteria. In fact, they have a new way for studying ocular pathology, because of the simple execution and remarkable 
accuracy in the diagnosis. In fact, this technique allows to gather valuable information about all pathogens expression and the cellular action 
involved in pathology. As a further plus, this technique provides clinicians with the opportunity to repeat the SEM cytology for monitoring patients 
during therapy, hence leading to evaluate the effi  cacy of the pharmaceutical regimen in real time.
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Introduction

Nontuberculous mycobacteria (NTM) are microorganisms 
having higher chances to survive as compared to other bacteria 
and aerosol is the most common form of infection. NTM are 
ubiquitous and proliferate in conditions of extreme variability 
of temperature, pH and salt concentration and are detected 
in as many as environments, from contact lens washing 
solutions to aerosol devices, with an increasing culture time 
of up to 30 days. NTM infect immune compromised subjects 
as opportunistic and non-parasitic pathogens as opposed to 
tuberculosis mycobacteria that are obliged pathogens, instead 

[1,2]. According to the American Thoracic Society (ATS), NTM, 
known as pulmonary infectious agents, are a new class of 
saprophytes affecting biomembranes such as human eye. They 
speci ically target immunodepressed patients using contact 
lenses that can alter tear ilm by reducing mucus, and therefore 
they can cause dacryocystitis, canaliculitis, conjunctivitis, 
scleritis, endophthalmitis, and keratitis of human eye and are 
more dif icult than others to identify [3,4]. Their size ranges 
from 0.2 μm to 0.6 μm and, under a Ziehl–Neelsen (ZN) stain, 
they appear as red bodies on a blue background. They can be 
isolated in speci ic culture media, such as Lowenstein Jensen 
Medium, Middlebrook 7H9, from seven to fourteen days of 
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culturing. NTM can be also currently identi ied thought other 
techniques such as Polymerase Chain Reaction (PCR) or 
on p-nitro-a-acetylamino-b-hydroxypropiophenone (NAP) 
method, usually performed in four to six days [4-6]. Anyhow, 
another technique that has been widely and successfully 
used to identify NTM, is Confocal Scanning Laser Microscopy 
(CSLM) system, that show NTM colonies with an “egg-fried”-
like appearance. On the other hand, Scansion electronic 
microscopy (SEM) [7], allows to detect NTM colonies as single 
bacterium along with other bacteria, as spheroidal elements 
with a diameter ranging from 0.1 to 0.6 μm, often grouped in 
circular or domed aggregates or even as a cluster [8,9]. This 
short communication is aimed at demonstrating that scraping 
cytology and SEM can successfully assist in the diagnosis of 
NTM infection.

Case Presentation

An Italian man of 19 years, habitual wearer of contact 
lenses, was admitted to our Department complaining pain 
and slit lamp examination showed infective corneal ulcer 
the of left eye (Figure 1). Objective signs: purulent secretion, 
conjunctival hyperemia, conjunctival pain; the patient referred 
he has been treated with other antibiotics such as quinolones 
and aminoglycosides but with no results. At our observation, 
the patient had visual acuity of 1/10 in left eye and 6/10 in 
right eye, assessed with a decimal system eye test card (Sbisà, 
Firenze). The patient showed an intraocular pressure (IOP) 
about 19 mmHg, in both eyes. The IOP was assessed by a Nidek 
NT 2000 auto noncontact Tonometer. Conjunctival cytological 
sampling and SEM were performed to con irm the diagnosis of 
infection disease caused by NTM. 

The sampling was conducted according to the World 
Medical Association Declaration of Helsinki. Cytological 
samples were achieved by scraping technique, i.e. by crawling 
2-3 times with a spatula on the mucosa, both sub palpebral 
and temporal area of the eye tarsal conjunctiva. The obtained 
sample was af ixed to a sanded rectangular slide (Chemil s.r.l.) 
and stained with the Pappenheim method (3 min in pure May-
Grunwald dye [Carlo Erba, Milan, Italy], washed in bidistilled 
water, treated for 8 min in Giemsa solution [Carlo Erba, Milan, 
Italy] (diluted 1:10 v/v), washed again and subsequently 
dried on a hot plate OTS 40. The sample was covered with 
Menzel –glasser cover slips 24 x 40 mm, one cover glass and 
observed with a microscope (Nikon Eclipse 50i) at various 
magni ications. The images were obtained with a Nikon ED 

50F camera and digitized by computer software. For SEM, the 
samples placed on a 13 DIA (Agar scienti ic) circular slider 
(13 mm i.d.) were ixed in 2% glutaraldehyde, washed three 
times with 0.065M phosphate buffer pH 7.4, then placed in 4% 
OsO4. Samples were dehydrated through a graded (from 30% 
to 100%) solution of ethanol and dried by CO2 with Bemar 
SPC 1500 equipment. Specimens were mounted on a stub, 
sputtered in gold with SC7620, and observed with SEM JEOL 
JSM 5300; data were acquired by SemAfore software.

The cytological sample showed an infection, due to the 
presence of lymphocytes and polymorphonucleate cells 
(Figure 2). Numerous laking cells were observed, but no 
bacterial colonies were observed since this test is unspeci ic 
(May Grunwald-Giemsa); instead, SEM technique allowed to 
observe the bacterial colonies colonizing the sample, detecting 
a pathogenic action towards the corneal conjunctival mucosa 
(Figure 3). 

Therefore, the patient was treated for both eyes for 
prevention with tetracycline eye drops (one drop for each 
eye every 2 hours) and tetracycline ointment (one time in the 
evening) for 30 days. 

One 500 mg clarithromycin tablet was administered every 
12 hours for 15 days as systemic therapy and lactic bacteria 
were also supplied to restore the intestinal bacterial lora. 
After ifteen days of therapy, the patient left eye’s ulcers 
healed and corneal in iltrates vanished (Figure 4). Since 
SEM technique con irmed colonies mycobacteria in left eye 
(Figure 5A,B), a further cytological sampling was carried 
out and the therapy was prolonged for other ifteen days, 
according to the protocol. After this further therapy course, a 
complete recovery from left eye in lammation was observed 
of the patient and SEM cytology showed that NTM colonies 
disappeared (Figures 6,7).

Figure 1: Corneal infl ammation of left eye (TOPCON SL7-F indirect ophthalmoscope).

Figure 2: Cytological sample of left eye. 

Figure 3: SEM image of left eye showing colonies of bacteria and NTM colonies.
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Conclusion

This research supports the use of the conjunctival scraping 
cytology and SEM technique in comparison with the application 
of a confocal that is the laboratory one or the in vivo Nidek/HRT 
type. Indeed, the latter cannot give the size of the pathogens 
to identify them with precision and/or effectiveness. The new 
diagnostic proposed procedure is relevant because it allows 
the identi ication of NTM pathogens that otherwise would 
not have been found with classic method (culturing of thirty 

days in speci ic medium and optical microscopy or confocal 
microscopy). 

In fact, as previously stated, the drawback of NTM 
identi ication technique is that requires a long time to be 
performed and speci ic culture media that do not allow a fast 
diagnosis [10,11]. The time needed for diagnosis is crucial 
to avoid a serious infection degeneration. Scraping cytology 
and SEM can be performed in only two days, making this 
technique a good choice for quick diagnosis, and, moreover, 
being able to detect even few bacteria. SEM cytology is a fast 
technique with higher patient compliance and as such it could 
be considered as an election method for differential diagnosis. 
The use of SEM cytology becomes discriminating in therapeutic 
screening. Although an apparent healing of the corneal 
ulcer was assessed in igure 4 and 5A,B via ophthalmoscope 
observation. Figure 5A,B of the SEM cytology showed a 
persistence of the pathogenic agents, whose presence would 
have not been detected and the therapy addressed accordingly, 
causing recurrences. Conjunctival cytology scraping and SEM 
technologies pave a new way for studying ocular pathology, 
because of the simple execution and remarkable accuracy in 
the diagnosis. In fact, this technique allows to gather valuable 
information about all pathogens expression and the cellular 
action involved in pathology. As a further plus, this technique 
gives the opportunity to repeat the SEM cytology for 
monitoring patients during therapy, hence leading to evaluate 
the ef icacy of the pharmaceutical regimen in real time.
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Figure 5: A,B. SEM images of left eye after the fi rst course of therapy showing 
NTM colonies.

Figure 6: The healing of left eye ulcer and absence of infl ammation with any spots.

Figure 7: SEM image of left eye showing no NTM colonies in the sample and 
Ferning test.
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