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ABSTRACT:

The study was performed to evaluate the histological changes in ulcers of infected patients with
cutaneous leishmaniasis in Babil governorate/ Irag. The study was performed in El-Sadeq
hospital, Al-kifel hospital, Musaib hospital and Alexandria hospital within Governorate of Babil
from 1/9/2021 to 1/4/2022. In our study we used full thickness biopsy stained with (H&E) and
direct smear stained with Geimsa stain technique taken from each ulcer of 22 patients infected
with CL. We could identify amastigote stage of the parasite in 8 of 22 patient (36%) by full
thickness biopsy and (H&E) stain and in 10 of the 22 (45%) infected patients using direct smear
stained with Geimsa stain. We could identify amastigote in one slide in the epidermis which is
considered a rare finding. We could identify a heavy inflammatory cell in filteration in the
superficial dermis which is considered a diagnostic feature by some authors in the absence of
amastigotes in the lesion. Various studies were done to define the best technique to obtain the
outmost results to identify the parasite and characteristic features in a smear or biopsy of the

lesion.

INTRODUCTION

Leishmaniasis is a vector-borne parasitic disease. It is
triggered by obligate intracellular protozoa of the
Leishmania genus and transmitted to humans by the bite
of female phlebotomine sand flies (Grayson,2012) In
Irag two species are present , L.tropica which is the
cause of anthroponotic cutaneous leishmaniasis and
L.major which cause the zoonotic cutaneous
leishmaniasis. The ACL is found in urban and sub urban
region and ZCL found in rural areas. (WHO,2003). The
total incidence rate of cutaneous leishmaniasis in Iraq
varies from 2.3/100,000 to 45.5/100,000 (WHO 2003).
There had been two peaks of CL. occurred during last
thirty years ,the first in 1992,the infection rate reached
8779 infected person (Korzeniewski, 2005). The second
peak happened in 2015 where the reported cases
reached 4000 patient( WHO2021).Persons who have
cutaneous leishmaniasis have one or more sores on
their skin. The sores can change in size and appearance
over time. They often end up looking somewhat like a
volcano, with a raised edge and central crater. A scab
covers some sores. The sores can be painless or painful.
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Some people have swollen glands near the sores (for
example, in the armpit if the sores are on the arm or
hand)(Arfan & Rahman,2006). The diagnostic methods
available are mostly based on clinical and
epidemiological evidence and parasite detection, no
single laboratory method has been accepted as a gold
standard for diagnosis CL. Parasitological tests of a skin
biopsy specimen are not always conclusive in patients
with a clinical diagnosis of CL (Schalling&Oskam
,2002). Leishmaniasis is diagnosed by demonstrating
the presence of Leishmania amastigotes in clinical
specimens using direct microscopic examination or
molecular analysis based on nuclear or kinetoplast DNA
amplification. Amastigotes are round and have a
diameter of 1 to 4 um and a characteristic kinetoplast
which appears as rod-shaped structure (Abadias et
al.,2021) Diagnosis is based on clinical appearance and
evolution of sore, history of visit to endemic areas but
confirmation is through demonstration of the amastigote
parasite, Leishmania bodies in sores.( Burton,2009).
Histological examination of skin biopsy requires
specialized setup and processing unit while
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microscopic examination of skin smears is easy to
perform, cost effective and can be done in outdoor
clinic as it does not require specialized equipment
(Anderson,1996).

MATERIAL AND METHODS

22 patients were selected of the diagnosed patients by
specialized Dermatologist physician and made a full
thickness biopsy section for histopathological study,
and a slide smear for the direct light microscope
examination . the skin area was thoroughly cleaned with
ethyl alcohol at a concentration of 70%, then left to dry.
Injection of 0.2-0.1 mL of sterile saline (sterile saline)
subcutaneously at the pink edge of the skin around the
ulcer and after withdrawing the syringe, a drop of
aspirate was taken from the area and placed on a clean
glass slide and made a swab fixed with ethyl alcohol at
a concentration of 95% and dyed with Geimsa stain to
confirm the presence of the amastigote stage of
Leishmania parasites Adini et al(1998).

RESULTS DIRECT SMEAR

Aspirate smears of 10 slides were positive for
amastigote of cutaneous leishmaniasis of 22 slides
stained with geimsa stain with45% figure (1)

-

v A

Figure (1) Extra cellular and intracellular amastigotes mostly mononuclear cells.

HISTOPATHOLOGICAL FINDINGS:

Full thickness biopsy was positive for identifying
amastigotes in the dermis in 8 of 22 slides of cutaneous
leishmaniasis with 36.3% using H&E stain (Figure2).
In one slide amastigote was identified in epidermis
within necrotic cells and hyperplasia of epidermis
Figure (3).

The results of full thickness biopsy of cutaneous
leishmaniasis were as follows;

EPIDERMAL CHANGES;
Epidermal hyperplasia figure (4)
Epidermal hyperplasia with hyperkeratinization
squamous cell activity figure (5, 6).
Necrosis of epithelial cells figure(7, 8, 9)
Fibrosis areas in the Epidermis (10)
Inflammatory cells infilteration (4, 7, 8, -9)
Dermal changes;
Inflamatory cells infiltration mostly mononuclear
cells in the dermis. figure (2, 4, 9, 11)
Fibrous tissue deposition. Figure (2, 12)
Granuloma like features. Figure (13, 14)
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Figure (2) Leishmania amastigotes (black arrow) were observed in dermis layer of infected skin within the
inflammatory cells’ aggregation (yellow arrow) with presence of fibrous tissue in the affected area. H&E. 400x.
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cells that formed spaces in

Note the Leishmania amastigotes were observed in necrotic cells spaces of a

Figure (3): Photomicrograph of leishmania infected skin Necros
epidermis with presence of inflammatory cells (yellow arrow) mostly mononuclear in these spaces were observed.
ffected areas. H&E. 400x.
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Figure (4)A&B/ Hyperplasia of squamous epithelial cells of epidermis layer that extended as projection toward

dermis layer led to thickening of epidermis layer (black arrow) of infected skin. Also, necrosis of epithelial cells

that formed spaces (red arrow) in epidermis with presence of inflammatory cells (yellow arrow) in these spaces
were observed. Massive infiltration of inflammatory cells (yellow arrow) mostly mononuclear cells in dermis layer

Figure (5): Photomicrograph of leishmania infected skin Hyperplasia of squamous epithelial cells of epidermis
layer that formed masses (red arrow) above skin layers, also hyper-keratinization squamous epithelial cells
activity (black arrow) was observed that surrounded squamous epithelial cells masses was observed. H&E. 40x.

Figure( 6): Photomicrograph of leishmania infected skin . Hyperplasia of squamous epithelial cells of epidermis
layer, where the edge of epidermis was irregular in shape (black arrow) with presence of Hyper-keratinization
squamous epithelial cells activity (yellow arrow) was observed above the affected epidermis.
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Figure(7) Necrosis of epithelial cells that formed spaces (black arrow) in epidermis with presence of inflammatory
cells (yellow arrow) in these spaces were observed
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Figure(8) Hyperplasia of squamous epithelial cells of epidermis layer led to thickening of epidermis layer (black
arrow) of infected skin. Also, necrosis of epithelial cells that formed spaces in epidermis that filled with

inflammatory cells (yellow arrow) were observed. H&E. 100x.
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Figure (9): Photomicrograph of leishmania infected skin

A | Hyperplasia of squamous epithelial cells of Infiltration of inflammatory cells (yellow arrow) that
epidermis layer led to thickening of epidermis layer aggregated as nests in dermis layer. B/ Note the necrotic
(black arrow) of infected skin. Also, necrosis of cells spaces (red arrow) occupied most of epidermis
epithelial cells formed spaces (red arrow) in epidermis layer. H&E. A: 40x and B: 100x.

that filled with inflammatory cells were observed.

Hyperplasia of squamous epithelial cells of epidermis layer that formed masses (yellow arrow) above skin layers that
surrounded by fibrous tissue (black arrow). H&E. 40x.
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Figure (11): Photomicrograph of leishmania infected skin .

A |/ Hyperplasia of squamous epithelial cells of
epidermis layer led to thickening of epidermis layer
(black arrow) of infected skin. Also, necrosis of
epithelial cells formed spaces (red arrow) in epidermis
that filled with inflammatory cells were observed.

Infiltration of inflammatory cells (yellow arrow) that
aggregated as nests in dermis layer. B/ Note infiltration
of inflammatory cells (yellow arrow) that aggregated as
clusters in dermis layer. H&E. A: 100x and B: 40x.
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A&B/ Massive infiltration of inflammatory cells of fibrous tissue deposition (black arrow) in dermis
(yellow arrow) mostly mononuclear cells with presence layer of infected skin. H&E. A and B: 100x.
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Figure(13): Photomicrograph of leishmania infected skin .

A&B/ Massive infiltration of inflammatory cells (yellow arrow) mostly mononuclear cells that surrounded by fibrous
tissue capsule (black arrow) to form granuloma like features in dermis layer of infected skin. H&E. A: 40x and B: 100x.
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A&B/ Massive
(yellow arrow)

infiltration of

mostly mononuclear
surrounded by fibrous tissue capsule (black arrow) to
form granuloma like features in dermis layer of infected
skin. H&E. A: 40x and B: 100x.

inflammatory cells
cells that

DISCUSSION

The diagnosis of CL is based on clinical features
especially in endemic regions(Bari&Rahman.,2006) and
laboratory testing. Many diagnostic methods have been
described with different degrees in diagnostic accuracy,
including direct parasitological examination
(microscopy, histopathology, and parasite culture)
and/or indirect testing with serology and molecular
diagnostics ( Goto & Lindoso,2010) .The histologic
picture in CL varies according to the stage of infection
and the clinical type. It is important to search for
amastigotes,  which  are  diagnostic  (Bari&
Rahman,2006; Venkataram et al .,2001; Mansour et al.,
1993; Rahman ,2003; Mashhood et al.,2005;(Kogarslan
et al.,2013). Histopathological findings may be
suggestive and occasionally diagnostics when the LD
bodies are identified Diagnosis of cutaneous
leishmaniasis is mainly clinical by observing
characteristic lesions especially in endemic areas,
however definite diagnosis should be reached in cases
of atypical lesions that might be confused with
mycobacterial, mycotic or bacterial infections.
Therefore definite diagnosis must depend on the
isolation of causative organism by smear, culture ,and
its identification in tissue section. (Schnur et al .,1987) .
The confirmation of CL. Is done by demonstration of
the amastigote parasite in sores (Burton,2009). This can
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be achieved by various smears; scalpel scrapping, by
using a dental broach , fine needle aspiration |,
impression smear of skin biopsy( Fitzpatrick,1993;
Qurban,2002)

Various studies were done to define the best technique
to obtain the outmost results to identify the parasite and
characteristic features in a smear or biopsy of the lesion.
Our study results in histopathological biopsy with H&E
stain  (36.3%) were higher than the results of
Mashood(2004) with 30.5% positive results for
identifying cutaneous leishmania amastigote and Bhutto
et al(2003) with 30.2% positive results and and
Wiegele etal( 1987) with just 13.9% positive results.
Our results were lower to the results of Sultan et all
(2009) with 59%, Rahman et al (2003) with 92% ,
Azadeh et al (1985) with 54.7% , Simeen et al (2003)
with 76% and Sezen Kocarslan (2013) with 66.7%. Our
study revealed 45.4% positive result for identifying
cutaneous leishmaniasis amastigote using aspirate
smear and geimsa stain, this result was close to, and
higher than Nasser et al, (2005) with 32%, Rahman et al
(2003) with 30% but lower to the results of
Hepburn(2003) with 50-80%, Sultan et all (2009) with
66% .This variation in positive results could be
attributed to skill of the investigator and technique
used(Hepburn.,2003) . The success of demonstration of
organism depends on a multitude of factors, including
the site of biopsy and duration of lesion. Biopsy from
floor or margin is best suitable for detection of
parasites, though such a biopsy is difficult to
obtain,(Tareen et al., 2014) . Sharquie et al (2002)
emphasized that multiple sites from the edge should be
examined rather than one site because parasites are


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2023) 13(4s), 42-55 | ISSN:2251-6727

present in a foci rather than distributed in the lesion.
Parasites disappear from the biopsies after 5-7 months.(
Cannizares .,1975). In late lesions less than 50% may
show prasites.(Kurban et al.,1966). Occasionally
parasites may not be detected even in earlier lesions. (
Cannizares.,1975) This may be related to the early onset
of epitheloid response . Organisms in the epidermis are
reported to be rare( Grevelink .,1996). Kurban (1966).
suggested that the presence of intraepidermal parasites
was an example of trans epidermal elimination of the
organisms. In our study we could identify the parasite in
the epidermis in one slide (Figure3) this result is similar
to Sezen Kocarslan et al., (2013) who detected intra
epidermal leishmania amastigotes in one case. A unique
finding by Mohamed (2003): promastigote form was
seen both by light and electron microscope in
extracellular fluid.

Several classifications and patterns were suggested by
authors, It is possible that different parts of a lesion and
of the same section may show different stages of
evolution and hence different histological patterns(
Ridley.,1979 ). Shaquie et al(2002) classified lesion in
early lesions dependent whether it is ulcerative lesion
or not, in early lesions there were lymphocytic
invasions of the dermis together with multiple foci of
plasma cells , in the dry and in lesions with longer
duration, the dermal changes were mainly granuloma
formation with few lymphocytic cells and plasma cells.
Epidermal hyperplasia with orthoparakeratosis was
noticed in 18 patients, while in some cases the
epidermis showed necrosis and atrophy. Still, some
sections showed pseudo epitheliomatous hyperplasia.
Follicular plugging and liquefaction degeneration of the
basal layer was observed in 5 patients, lymphocytic
exocytosis was also recorded in many patients.
Mashood et al(2004) classification was in four pattern;
Mixed inflammatory cell infiltrate with LT bodies and
no granulomas, Mixed inflammatory cell infiltrate with
LT bodies and presence of epithelioid cell granulomas
,Mixed inflammatory cell infiltrate, with no LT bodies
and the presence of epithelioid cell granulomas, Mixed
inflammatory cell infiltrate with no LT bodies and no
granulomas. Mashood went along with Sharquie et
al(2002) in his clinic correlation ; In wet and ulcerated
lesions, the infiltrate was mainly mixed, and there were
more chances of picking up of amastigotes in the
histopathological slides. In dry and nodular lesions, the
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infiltrate was again mixed but there was a greater
tendency of granulomas formation with less chances of
picking up amastigotes. Kurban et al(1966) reported
two histological patterns- early lesions ( less than 1
year) showing a diffuse macrophage infiltrate, with
plenty of organisms and late lesions (more than 1 year)
with a granulomatous infiltrate. Mansour(1993) in his
study reported similar pattern. Khalaf (2020) in a
histopathological study in Irag of CL. lesions skin
biopsy revealed following results; marked epidermal
hyperplasia with hyperkeratosis .two small granulomas
of macrophages some with vaculation in the dermis
sever dermal hyperplasia and foliculitis also
hyperkeratosis and scab formation,marked hyperplasia
of epidermis , hyperkeratosis and scab formation . In
our study we identified early changes of the epidermis
with various degrees of inflammatory cell infiltration ,
hyperplasia of epidermis and necrosis of epithelial cells
and inflammatory cells infiltration in the dermis with a
possibility to identify the amastigote without
hyperkeratinization of squamous cells of epidermis and
without fibrosis or granuloma in the dermis as shown in
Figures (3, 4, 7, 8, 9, 11). The late lesion could be
distinguished with hyper keratinization of epidermis ,
occasionally fibrosis on the epidermis , granuloma in
the dermis and fibrosis of the dermis in Figures (2, 5, 6,
10, 12, 13). Amastigot appears as oval or round shape
contains nucleus with anterior Kkinetoplast inside
macrophage cells( WHO 2003; Arfan and Rahman
,2006; Gazozai ,2010) . The morphology of LD bodies
(amastigotes)in smears was mainly spindle shape , other
morphological forms such as barrel, round safety pin
and umbrella-like were noticed in some smears together
with spindle shape. In some smears the amastigotes
were mainly seen extracellular but in a number of
patients intracellular forms were also observed These
LD bodies had the tendency to occur at the lymphocytic
spectrum rather than in the granulomatous phase. The
morphology of LD bodies in histopathological sections
were rounded with a nucleus and kinetoplast, in some
sections spindle shape form similar to smear
morphology were detected. (Sharquie et al.,2002).
Tareen et al., (2014) described amastigote as LT bodies
with  kinetoplast and eccentric nucleus inside
macrophage and extracellular scattered in dermis,
amidst plasma cells and macrophages.
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In our study under 400x power of light microscope we
could identify amastigote in necrotic cells spaces
Figure(3) in the epidermis and within the inflammatory
cells aggregation in dermis Figure(2). In early lesions
the changes of diffuse macrophage infiltration, necrosis,
plasma cells and presence of parasites is sufficient for
diagnosis. Difficulties arise when organisms are scanty
and there is a granulomatous infiltrate.( Mehregan et
al.,1997; Kurban ., et al 1966 ; Paksoy&Hekin ,1993) In
a skin biopsy showing histiocytic infiltration and/or a
granulomatous reaction, CL should be included in the
differential diagnosis.( Kocarslan et al., 2013). A
characteristic feature considered in his study(Sharquie
et al., 2002) for the first time is finding Plasma cells in
abundance in the early ulcerative wet lesions and were
present in typical foci: So on any histopathological
examination whenever we see plenty of plasma cells in
sections, the examiner should check for cutaneous
leishmaniasis. This goes well with a later study by
Mashood et al (2004) : A constant finding in his study
was the presence of a dense mixed inflammatory cells
infiltrate in the superficial dermis. This led to a
conclusion that this is not present in any other chronic
granulomatous disease; hence, this should be taken as a
diagnostic feature in the absence of LT bodies. We had
similar results in slide (Figurel3) which showed
massive infiltration of inflammatory cells (yellow
arrow) mostly mononuclear cells that surrounded by
fibrous tissue capsule (black arrow) to form granuloma
like features in dermis layer of infected skin and slide
(Figurel4) which showed Massive infiltration of
inflammatory cells (yellow arrow) mostly mononuclear
cells that surrounded by fibrous tissue capsule (black
arrow) to form granuloma like features in dermis layer
of infected skin. Venkataram et al.,(2001) Findings
such as basal cell degeneration and intra epidermal
abscesses, hyperplastic rete ridges though nonspecific,
may be helpful in differentiating CL from other lesions.

CONCLUSION

The decisive finding in diagnosis of cutaneous
leishmaniasis in various Laboratory histological
methods is identifying amastigote in the slide. A

massive infiltration of inflammatory cells in the
superficial dermis is indicative to cutaneous
leishmaniasis. Laboratory histological methods has a

high specifity rate but with a low sensitivity rate in
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diagnosis of cutaneous leishmaniasis with high cost and
require high experience and high technique to achieve
acceptable results.
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