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Abstract:

Accurate diagnosis of mycetoma is mandatory for the proper treatment. The current diagnostic tools to
confirm mycetoma are invasive, expensive, time consuming and not field friendly. With this background,
the current study was set-out to determine the efficacy of touch imprint cytology as simple and non-invasive
method for the identification of mycetoma causative agents.

The study included 50 patients with mycetoma seen at the Mycetoma Research Centre, University
of Khartoum, Khartoum, Sudan. Material for cytological smears was collected from the active open
discharging sinuses seen in these patients. From each Patient three smears were prepared and stained by
Diff Quick, Hematoxylin and Eosin. The results obtained were compared to the histopathological findings
of the surgical biopsy.

The findings observed in the imprint cytological smears were comparable to that seen in the histopathological
slides. It can identify the different types of mycetoma causative organisms based on grains morphological
features. The sensitivity of the technique was84% and its specificity was 100%.

This technique proved to be simple, non-invasive, rapid and sensitive. It can be used in the routine diagnosis
of mycetoma and for field diagnosis.

Introduction:

Mycetoma is a chronic, specific, granulomatous, of patients due to the poor health education, lack of
progressive and disfiguring inflammatory disease.  health facilities and financial constraints'>'?.
It is caused by true fungi or by certain bacteria,
and hence it is usually classified into eumycetoma
and actinomycetoma respectively!'?. Madurella
mycetomatis is the commonest eumycetoma
causative agent, while Streptomyces somaliensis
and Nocardia brasiliensis are the common causative
organisms for actinomycetoma®®. The triad of a
painless subcutaneous mass, sinuses formation and
purulent or seropurulent discharge that contains
grains is pathognomonic of mycetom . The true
incidence and prevalence of mycetoma world-wide
is not precisely known”?. It is interesting to note
that most of the reported mycetoma data are related
in most cases to hospital patients with advanced

The current diagnostic tools for mycetoma are
various and that include: imaging techniques such
as conventional radiography, ultrasonography,
computed tomography scan, MRI'*1” and molecular
techniques such as Polymerase Chain Reaction,
serodiagnosis as ELISA, CIE as well the classical
grain culture and histopathological diagnosis
and fine needle aspirations'®2?, It is intriguing to
note most of these techniques are not available in
majority of mycetoma endemic regions as well as
some of these techniques like excisional biopsy and
fine needle aspiration are painful for patients.The
aim of this current study is to evaluate the role of
disease!'“'). This is attributed to the nature of ir?lprint c.ytolog}./ » simple, CO.St effective and rapid

. i . diagnostic tool in the diagnosis of mycetoma with
mycetoma which is usually painless, slowly

. . o draining sinuses.
progressive and the late presentation of the majority
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Materials and Methods:

This is an observational descriptive, cross-sectional
hospital-based study which was conducted at
the Mycetoma Research Centre, University of
Khartoum, Khartoum, Sudan. Using convenient
sampling technique, 50 patients with mycetoma
were included after informed written consent was
obtained. Ethical clearance was obtained from Soba
Hospital Ethical Committee. The demographic
characteristics of the patients’ population were
collected in a pre-designed data collection sheet.

From each patient three cytological smears were
obtained by gentle pressing of the glass slide on the
draining sinuses. The smears were allowed to air
dry and then stained using Diff Quick (two slides),
Hematoxylin and Eosin(one slide) as described
previously®.

From each patient surgical biopsy was obtained,
fixed in 10% formal-saline for 24 hours and paraffin
blocks were prepared. The sections were stained
with Haematoxylin and Eosin (H&E), Grocott’s
hexamine, and Gram stain methods.

Statistical Analysis:

Data were managed using the Statistical Package
for the Social Sciences computer programme
(SPSS version 16). The technique sensitivity and
specificity rates were calculated compared to the
histopathological results.

Results:

Most of the patients were males 36(72%). Their
ages ranged between 10 to 65 years with a mean
age of 32.14+13.01. The majority of the patients
30(60%) were less than 40 years old at presentation.
All the patients had active draining sinuses. Most
of the discharge contained grains and their colour
was black 35(70%),and yellow in colour 2(4%).In
13(26%)patients no grains were observed.

Examination of cytological smears showed evidence
of Madurella mycetomatis in 39 (78%) smears,
Streptomyces somaliensis in 2 (4%), Actinomadura
pelletierii in 1(2%) and in 8 (16%) of the smears
no grains were identified. Multi-inflammatory cells

were seen including macrophages, lymphocytes,
polymorphonuclear cells and plasma cells in a
necrotic background, (Figs. 1-6).

The histopathological examinations of surgical
biopsies revealed evidence of M. mycetomatis in
43 patients (86%), Streptomyces somaliensis in five
patients (10%) and Actinomadura pelletierii in two
patients (4%).

Comparing the imprint cytology technique to
the gold standard method, i.e histopathological
examination of the surgical biopsy revealed
sensitivity of 84%and 100% specificity for the
diagnosis of mycetoma with discharging sinuses .

Table 1.Comparison between the results obtained by the
imprint cytology and histopathological examination of
the surgical biopsies.

Organism Imprint Histopathology
Cytology

Madurella 39 (78%) 43 (86%)

mycetomatis

Streptomyces 2 (4%) 5(10%)

somaliensis

Actinomadura 1 (2%) 2 (4%)

pelletierii

None Specific 8 (16%) 0(0%)

Inflammation
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Fig.1.Photomicrograph showing M. mycetomatis Fig.4.Photomicrograph showing type I Tissue Reaction;

surrounded by multi-inflammatory cell (Diff Quick smear consists of neutrophils, small lymphocytes

X200). scattered near to Streptomyces somaliensis pointed by
arrow (H&E X10).

Fig.2.Photomicrograph showing Actinomadura

pelletierii surrounded by multi-inflammatory cell (Diff Fig.5. Photomicrograph showing Streptomyces

Quick X200). somaliensis in tissue section surrounded by
— inflammatory cells (H&E X10).
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Fig.3.Photomicrograph showing type Il Tissue Reaction;
smear consists of multinucleated giant cells, neutrophils, Fig. 6. Photomicrograph showing Actinomadura
plasma cells and small lymphocytes (H&E X10). pelletierii in tissue section (H&E X10).
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Discussion:

The proper treatment of mycetoma depends mainly
on accurate diagnosis. The diagnosis of mycetoma
and its type and extent are based on meticulous
clinical interview and examinations and a battery
of investigations
techniques, organism identification using grains
culture, phenotypic morphological identification,
molecular techniques and cyto-histopathological
identification'7-?2),

including various imaging

The available diagnostic tools and techniques have
many shortcomings and limitations. Most of them
are invasive, time consuming, of low specificity and

sensitivity®,

This study was conducted to explore the role of the
imprint cytology in the identification of mycetoma
causative organisms .It is a simple, rapid, non-
invasive and field friendly diagnostic tool. Imprint
cytology was first introduced by Dudegoen and
Patrick, as a powerful tool for intraoperative
identification of histological patterns and types of
the tumors®>3,

Recently,
attention for the diagnosis of many lesions due to
their simplicity, accuracy and cost effectiveness.
In mycetoma, fine needle aspiration for cytology
and cell block technique are integral parts of the
diagnostic protocol. It proved to be simple, rapid
and of reasonable sensitivity (84%).(22) However,
at least three injections and aspiration are required
to obtain cytological
examination and the procedure may be painful
in some patients and furthermore in patients with
secondary bacterial infection the chance of cellulitis
and sepsis is considerable.

cytopathological techniques gained

sufficient material for

In the current study, with the imprint technique it
was possible to identify the causative organism
in 92% of the studied smears. In the smears, the
causative organisms were seen, infiltrated and
The
cells which included polymorphonuclear cells,

surrounded by multi-inflammatory cells.

macrophages, lymphocytes, plasma cells and

giant cells scattered in necrotic background. This
appearance is in line with that documented in

cytological smears and histopathological sections. It
was possible to differentiate between eumycetoma
and actinomycetoma causative organisms.

In the cytological smears,Madurella mycetomatis
grains tended to be large to small in size, light to
dark brown in color with irregular outlines and
crushing artifact using H&E technique.

Streptomyces somaliensis grains did not stain well
by H&E. It required a careful examination as it can
be stained bright pink to hazy pink in color, but it
exhibited round, oval to irregular granular shapes
when found as aggregates.

Whereas Actinomadura pelletieri grains were seen
as small-rounded to oval and they stained deep
blue with H&E. Furthermore, in addition to the
ability of imprint cytology to discriminate between
eumycetoma from actinomycetoma; it can easily
detect the type of host tissue reaction based on the
type of inflammatory cells that are encountered on
the cytological smear and histopathological sections
previously described®.

One of the limitations of this study is that the
number of the studied patients is rather small. A
further study with a large number of patients is
recommended. The presence of active open sinuses
is a pre-requisite to perform the test.

The present study showed that, the imprint cytology
technique has a role in the diagnosis of mycetoma.
The technique proved to be simple, non- invasive,
inexpensive, accurate and field friendly.
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