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Abstract Lebanon, an underendemic area for cutaneous

leishmania (CL), is suffering from a CL outbreak brought

by the massive population influx from endemic Syria. CL

affects mainly exposed areas; therefore, the head and neck

(HN) region is highly susceptible. Individuals diagnosed

and speciated with CL (n = 168) using molecular and

microscopic analysis on punch biopsy/scrapings were

studied. Clinical data, parasitic index (PI) and Ridley’s

Pattern (RP) were recorded. The HN was divided into 11

anatomic locations. Of 168 patients, 96 patients (57.1 %)

had HN involvement and 72 (42.9 %) had no HN

involvement. Lesions from the HN were significantly more

common in younger patients and were more prone for

ulceration, had larger size, higher PI and more advanced

RP (p\ 0.05). There was no difference in the anatomic

distribution of lesions among age groups and genders in the

HN group. The cheek area was the most HN involved

location. Lesions were less commonly encountered in the

veiled area in women. In the community we studied, HN is

commonly involved by CL. Lesions with HN involvement

were encountered more in pediatric age group and showed

more extensive features.

Keywords Leishmania � Cutaneous � Head and neck �
Epidemic

Introduction

Leishmaniasis is a parasitic disease endemic in more than

90 countries with the number of new cases per year ranging

between 700,000 and 1,200,000 according to WHO [1]. It

can be classified largely into three forms: cutaneous

leishmania (CL), mucocutaneous leishmania and visceral

leishmania [2]. Lebanon is underendemic for CL. The most

recent migrant crisis due to the Syrian conflict led to the

displacement of more than 1.5 million refugees from many

provinces in Syria [3], an area known to be endemic with

CL, into Lebanon. This resulted in an ongoing breakout in

Lebanon that has never been witnessed in our modern

history.

The parasite is transmitted via the bite of the sandfly

vector Phlebotomus [4]. The clinical manifestations of

leishmaniasis appear to depend on a complex set of factors,

including tropism and virulence of the parasite strain and

the susceptibility of the host that may be genetically

determined [5]. CL affects mainly exposed areas in the

human body [6]; therefore, the head and neck region is

highly susceptible.

The aim of this study is to compare CL patients with HN

involvement (n = 96) and no HN involvement (n = 72) in

a Syrian refugees cohort. Demographic data, eruption

characteristics, classification according to the involved of
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HN subunit in addition to microscopic and molecular

speciation in all patients were analyzed. To our knowledge,

this represents the largest analyzed cohort of patients with

head and neck CL.

Materials and methods

Patient population and clinicopathologic data

collection

One hundred and sixty-eight individuals with a clinical

diagnosis of CL were guided to an outpatient medical center

near their camps throughout Lebanon. Positive diagnosis of

CL was confirmed by the presence of one or more of four

parameters: positive PCR or microscopic detection of

amastigotes on either punch biopsy or tissue scraping.

Clinical data pertaining to their signs and symptoms

were collected including: number of lesions, duration,

anatomic location, eruption type (papule, papule/nodule,

ulcer/verrucous and scar) and the pre-biopsy clinical

diagnosis. In addition, the lesions were classified as wet

(exudative, traditionally caused by Leishmania major) and

dry (nonexudative, traditionally caused by Leishmania

tropica) [7–11]. Demographic data pertaining to patient

age, gender, pattern of migration and country of residence

were also obtained. The institutional review board at the

American University of Beirut approved this study.

Sample preparation

The 168 patients were examined on the field in refugee

camps spread along the Lebanese territories and 4.0-mm

punch biopsies were taken for 88.1 % (n = 148) whereas

scraping of the lesions was performed in 73.8 % (n = 124)

of the patients [12]. The majority of the patients underwent

both biopsies and scrapings; however, only 20 patients

were diagnosed solely based on scrapings.

The biopsies were stored in tightly sealed formalin-filled

tubes. Formalin-fixed paraffin-embedded (FFPE) blocks of

the biopsies were prepared in the standard manner [13]. As

for scrapings, they were made with the help of a scalpel,

pushing in one direction until blood oozes from the

inflamed border of the lesion. Multiple drops of the oozing

blood were distributed on multiple glass slides that were

stored at room temperature [12]. All cases were reviewed

by an expert pathologist (IK).The major modified parasitic

index (PI) (Table 1) and Ridley’s Pattern (RP) (Table 2)

were recorded [14]. RP was not performed in patients who

were diagnosed by scrapings only. The PI was grouped into

three categories: low PI (scores 0–1), intermediate PI

(scores 2–3) and high PI (scores 4–6). Scrapings were also

examined for the absence or presence of amastigotes.

Molecular analysis

All included cases were sent for PCR confirmation with

subsequent molecular analysis performed according to our

previously reported protocol. In brief, for FFPE tissue

blocks, DNA was extracted from ribbons originating from

FFPE. For scraping, the DNA extraction was done using

the Pel-Freez (Invitrogen, Carlsbad, CA, USA) kit

according to the standard manufacturer’s instructions. The

DNA samples were incubated at 65 �C for 30 min and then

stored at 4 �C until analyzed by PCR. The resultant DNA

was then quantified using the Biomate spectrophotometer

(Thermo, Glasgow, UK) [13].

Inclusion/exclusion criteria

We included in the study patients who had a confirmed

diagnosis, were untreated prior to their presentation and

had an available complete medical history. Cases with

visceral or mucocutaneous involvement, insufficient

material for PCR or microscopic examination were exclu-

ded from the study.

Table 1 Modified Ridley’s parasitic index

Parasitic index Number of amastigotes per standard section

6? C100,000

5? C10,000

4? C1000

3? C100

2? C10

1? C1

Table 2 Ridley’s microscopic

pattern
Group Description

I Almost normal; patches of collagen degeneration

II Predominant severe necrotizing process in the dermis

III Diffuse and heavy mixed inflammatory infiltrate in dermis

IV Scattered Langerhans giant cells and primitive epithelioid histiocytes

V Well-formed granulomas and well-developed epithelioid histiocytes
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Statistical analysis

Continuous variables were analyzed by t test rank sum test

as appropriate. Categorical variables were analyzed using

v2 test. A two-tailed p value of \0.05 was required for

statistical significance. Analyses were performed using

SPSS version 23 (IBM Inc., Somers, NY, USA).

Results

Patient demographic, microscopic and molecular

findings (Table 3)

Patients age ranged from 3 months to 74 years (mean

19.6 ± 16), 97 patients (58 %) were\18 years of age. No

significant gender predilection was noted. Most of the

refugees had migrated from the Syrian city of Aleppo

(n = 108, 64 %) followed by Homos (n = 45, 27 %) and

then Damascus (n = 9, 5 %). Few Lebanese residents were

encountered (n = 5, 3 %) with no significant history of

travel during the past 5 years to endemic regions. The

number of lesions ranged from 1 to 23 lesions per patient

(mean 3.3 ± 3.4). Lesion size ranged from 0.5 to 15 cm

(mean 4 ± 2.5). The duration of the lesions ranged from

9 days to 36 months (mean 5.9 ± 4.6). Clinically, most

patients at presentation had advanced lesions characterized

by ulceration or plaques. Microscopically, amastigotes

were not detected in almost half of the patients (n = 86,

51.2 %) with the majority presenting with advanced RP

(4–5) (n = 101, 60.1 %)

All patients had a positive PCR. The majority of patients

had dry lesions (n = 133, 79.2 %) of which 94.7 %

(n = 126) were caused by L. tropica. Wet lesions were

identified in less patients (n = 13, 7.7 %) of which 92.3 %

(n = 12) were caused by L. tropica. The rest of the patients

(n = 22, 11.9 %) had a combination of wet and dry lesions

all of which were caused by L. tropica.

Head and neck vs. non-head and neck patient

analysis (Table 4)

In our series, out of 168 patients with CL, 74 patients

(44 %) have HN involvement only, 72 patients (42.9 %)

have no head and neck (NHN) involvement only and 22

patients (13.1 %) have both HN and NHN involvement.

When we performed the statistical analysis by including

the cases with both HN and NHN lesions under HN we got

the same results as excluding them. For simplification,

those cases were included under the HN group. Conse-

quently, patients were eventually divided into two groups:

patients with HN involvement (n = 96, 57.1 %) and

patients with NHN involvement (n = 72, 42.9 %) (Fig. 1).

Using t test analysis, the age at presentation was sig-

nificantly lower in the HN group (p\ 0.05) with 74 % of

the patients less than 18 years of age, versus 36 % in NHN

Table 3 Patient and lesion general demographics

Count 168

Gender

Male 80 (47.6 %)

Female 88 (52.4 %)

Age average

Years 19.7 ± 16.3

Anatomic location

Head and neck (HN) 76 (45.2 %)

Upper extremity (UE) 35 (20.8 %)

Lower extremity (LE) 29 (17.3 %)

Trunk 0 (0.0 %)

HN and UE 11 (6.5 %)

HN and LE 3 (1.8 %)

UE and LE 8 (4.8 %)

HN, LE and UE 8 (4.8 %)

Lesion type

Papule 4 (2.4 %)

Plaque/nodule 84 (50.0 %)

Ulcer/verrucous 80 (47.6 %)

Wet/dry

Dry 133 (79.2 %)

Wet 13 (7.7 %)

Both 22 (13.1 %)

Ridley’s pattern

No biopsy 20 (11.9 %)

1 0 (0.0 %)

2 9 (5.4 %)

3 38 (22.6 %)

4 47 (28.0 %)

5 54 (32.1 %)

Parasitic index

0 86 (51.2 %)

1 21 (12.5 %)

2 7 (4.2 %)

3 16 (9.5 %)

4 21 (12.5 %)

5 16 (9.5 %)

6 1 (0.6 %)

Grouped parasitic index

Low 107 (63.7 %)

Intermediate 23 (13.7 %)

High 38 (22.6 %)

Molecular

L. tropica 160 (95.3 %)

L. major 8 (4.7 %)
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group (Fig. 2). HN had significantly more clinically

advanced lesions: ulcer/verrucous, larger lesion size,

higher PI and more advanced RP (p\ 0.05) using v2

analysis. Other variables showed no significant statistical

difference.

Head and neck lesion analysis

Patients with HN involvement (n = 96, 57.1 %), had 226

lesions distributed in different anatomical locations within

the HN region. The cheek area had the highest involvement

(n = 66, 29.2 %) (Fig. 3). The breakdown of anatomical

location was not statistically significant between either

genders (Fig. 4) or between pediatric/adolescent

(\18 years) and adult groups using v2 analysis (Fig. 5).

The majority of the examined women were noted to be

veiled. Scalp, temple, ears, and neck anatomical areas were

grouped as veiled region. Lesions in this veiled region were

significantly more frequent in men (n = 23, 19.2 %) versus

women (n = 9, 8.5 %) (p\ 0.05).

Treatment and response

Meglumine Antimoniate (Glucantime 85 mg/ml) was used

for all patients. Patients with extensive lesions (large

lesions, multiple lesions, etc.) were treated with intramus-

cular injection with a baseline complete blood count, liver

function tests, creatinine serum level and ECG performed

before treatment and 2 weeks after initiating treatment.

Patients with nonextensive disease, pregnant women, and

patients with heart, liver and kidney disease were treated

with intralesional injections. No side effects were

encountered. In our series, 31 % of the patients received

intramuscular injection and 69 % of patients received

intralesional injections. All patients had initial cure defined

as complete scarring and disappearance of inflammatory

signs within 3 months [15].

Discussion

CL has been shown to affect exposed areas in the body by

transmission of the parasite through the bite of a Phle-

botomus fly [16]. The HN region has been recognized to be

highly affected by CL. In the Near East, several CL reports

have been issued documenting HN involvement. Three

studies have been noted in the Kingdom of Saudi Arabia. In

the first study, Sitheeque et al. found that 68 % of the CL

patients had HN involvement. The cheeks were the most

common HN area (38.6 %) followed by the lips (34.3 %)

[17]. Another study by Al-Tawfiq et al. documented 36 %

HN involvement, which was observed to be significantly

increased in male children less than 4 years to 62 % [18].

A third study from the same country documented that the

HN area was involved in 63.2 % of patients with the cheek

area being the most affected (45.3 %) followed by lips

(34.3 %) [16]. However, in the above 3 studies no micro-

scopic or molecular analysis was performed. A study

conducted in Yemen by Khatri et al. showed 77.8 % of CL

patients had HN involvement and the nose (35.3 %) was

the most affected in the HN followed by the cheek area

(28.2 %). In this study, PCR was performed in 155

patients, where L. tropica was most dominant (85.5 %)

Table 4 Distribution of different variables between head and neck

and non-head and neck groups

Head and neck Non-head and neck

Count 96 (57.1 %) 72 (42.9 %)

Gender

Male 48 (50.0 %) 32 (44.4 %)

Female 48 (50.0 %) 40 (55.6 %)

Age average (years)* 14 ± 14.3 27.2 ± 15.8

Lesion type

Papule 2 (2.1 %) 2 (2.8 %)

Plaque and nodule* 41 (42.7 %) 43 (59.7 %)

Ulcer and verrucous* 53 (55.2 %) 27 (37.5 %)

Dry/wet

Dry 75 (78.1 %) 58 (80.6 %)

Wet 7 (7.3 %) 6 (8.3 %)

Both 14 (14.6 %) 8 (11.1 %)

Size average (cm)* 4.31 ± 2.33 3.58 ± 2.65

Size

[5 cm* 64 (66.7 %) 29 (40.3 %)

Lesion duration (months)

Average 5.8 ± 5.5 6.9 ± 6.3

Lesion chronicity

[12 months 8 (8.3 %) 6 (8.2 %)

Insect bite 49 (51.0 %) 34 (47.2 %)

Number of lesion

Average 3.4 ± 3.6 3.1 ± 3.1

Parasitic index

Low 42 (52.5 %) 45 (66.2 %)

Intermediate 11 (13.8 %) 12 (17.6 %)

High* 27 (33.8 %) 11 (16.2 %)

Ridely’s pattern

2* 1 (1.3 %) 8 (11.8 %)

3 20 (25.0 %) 18 (26.5 %)

4* 34 (42.5 %) 13 (19.1 %)

5 25 (31.3 %) 29 (42.6 %)

Molecular

L. tropica 93 (96.90 %) 67 (93.10 %)

L. major 3 (3.10 %) 5 (6.90 %)

* p\ 0.05
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followed by Leishmania infantum (11 %) and Leishmania

donovani (3.2 %) [19].

In two studies from Turkey, HN involvement was

57.3 % [20] and 60.7 % [21] and in one study the most

common anatomic location was the cheek area at a rate of

42.8 % [21]. In both studies, microscopic evaluation was

carried out; however, no molecular confirmation and

analysis was performed.

Several studies from India, Pakistan and Iran also doc-

umented HN involvement in CL patients. CL patients from

Pakistan studied by Bari et al. had 21 % HN involvement

with an average age of 25.7 years with only 11.4 % of the

patients in the pediatric age group [10]. In India, two

studies discussed HN involvement in CL patients. The first

by Sharma et al. with 77.9 % of CL patients having HN

involvement. In addition, the cheek area was most involved

(40.9 %). In this study, ten patients had PCR analysis and

were found to have L. donovani in eight and L. tropica in

two [22]. The second study performed in pediatric CL

patients showed 72.2 % HN involvement. PCR was done

randomly in only 13 patients and revealed L. tropica in all

cases studied [23]. In two studies from Iran performed in a

pediatric population, 81.3 % [24] and 47 % [9] of CL

patients had HN involvement and the most common area

was the cheek in both studies. In addition, no PCR was

performed in both studies.

A study from Tunisia found 76.5 % of CL patients to

have HN involvement with highest involvement in cheek

Fig. 1 Selected images of

patients with cutaneous

leishmania. Patients with head

and neck lesions (a–d), patient
with dry lesion on the upper

extremity (e) and patient with

wet lesion on the nose (f)

Fig. 2 Percentage difference of non-head and neck and head and

neck according to age categories

Fig. 3 Anatomic distribution of head and neck involvement
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area (58.3 %) [25]. No molecular confirmation or analysis

was performed.

Our study was a series of 168 patients where clinical,

microscopic and molecular data were collected. Clinically

HN lesions were distributed among 11 anatomical areas

(Fig. 2). Lesion size, duration and eruption type were

investigated. Microscopically, PI and RP were recorded to

determine progression of disease. Finally, all patients had

confirmation by molecular PCR testing followed by

molecular speciation (Table 3).

In our series, 57.1 % of CL patients had HN involve-

ment, a percentage reminiscent to most of the studies

mentioned earlier. The series from India by Bari et al. was

an exception where 21 % of CL patients had HN

involvement, this can be due to the low percentage of

pediatric patients in this study. The cheek area was the

most commonly involved area in our study (29.2 %), in

keeping with most studies mentioned above. Pediatric

patients less than 18 years of age had significantly higher

HN involvement (73.2 %) (p\ 0.05).

When observing the microscopic and clinical progres-

sion between HN and NHN groups, HN patients had more

extensive disease characterized by larger size, more

ulcerative and verrucous lesion, higher RP and PI

(Table 4). The finding by Al-Tawfiq et al. that male

patients less than 4 years of age had more HN lesions was

similar to our observation where the average age of patients

in HN group was 14 years versus 27.2 in NHN group. This

may be attributed to the fact that children at this age group

spend long duration sleeping [23, 26], with the face being

Fig. 4 Pattern of head and neck

distribution in men versus

women

Fig. 5 Pattern of head and neck

distribution in adults versus

pediatrics
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the most exposed area. In addition, while sleeping, the odor

of people due to emission of CO2 attracts the vector for

feeding [26].

To confirm the diagnosis of CL, direct detection of par-

asites is performed by microscopic examination of clinical

specimens or by cultivation, but either approach may be

diagnostically problematic [27–29]. Two studies from Tur-

key reported only 78 % [20] and 43.7 % [21] of patients had

amastigotes detected microscopically. In India, Agrawal

et al. showed that microscopic examination of tissue smears

and biopsy was confirmatory in 70 and 55.5 % of cases,

respectively [23]. Safaei et al. showed that absence of

amastigotes is a common problem encountered in up to

47 % of cases [30]. In our study, the cases were reviewed by

an expert pathologist (IK) and the PI in all cases was doc-

umented. In 51.2 % no amastigotes were identified (PI = 0)

and 63.7 % of the cases had low PI (PI B 1) making

microscopic detection an inefficient tool for diagnosis. This

is a very important finding that should be taken into con-

sideration while reviewing cases suspected to have CL.

Several authors have consistently reported 100 %

specificity and an increasing sensitivity ranging between 92

and 98 % for various PCR-based methods for detection of

leishmaniasis [28, 31, 32]. Vega-Lopez explained that the

diagnosis of clinically suspected leishmaniasis by PCR is

expected to become the gold standard given the advance-

ments in DNA extraction protocols, the rapidity of the

technique and the facilitated specimen collection and

transport [32]. PCR was positive in all of our patients

stressing the importance of molecular analysis for diag-

nosis. Moreover, on top of confirming the diagnosis,

molecular testing will offer the ability to identify the

proper classification of the culprit species. That is of

extreme significance due to the different protocols of

treatment and different eradication plans among different

leishmania species [33].

It has been a general belief in the literature that ‘‘dry

lesions’’ named ‘‘urban type’’ are caused by L. tropica and

‘‘wet lesions’’ named ‘‘rural type’’ are caused by L. major

[7–11]. This has been concluded without solid confirmation

in the literature. Our finding showed that 94.7 % of patients

had dry lesions and 92.3 % of patients with wet lesions

which were caused by L. tropica. The rest of the patients

had a combination of wet and dry lesions all of which were

caused by L. tropica. Therefore, triaging cases solely

according to clinical impression should not be the standard

of care, especially when it comes to an epidemic setting as

in our series, where species classification is mandatory for

outbreak control and eradication due to the different

treatment protocols.

Our study confirmed not only the high frequency of HN

involvement by CL but also the variation of demographics,

extensiveness, progression, behavior and control in patients

with HN involvement in comparison to NHN involvement.

We have indicated a predilection for the cheek subunit and

a higher prevalence among patients in the pediatric age

group. We have demonstrated that L. tropica can cause

both wet and dry lesions which have a significant impact on

treatment decisions. Most importantly, the fact that a few

patients were native Lebanese and not migrants indicates

the seriousness of the migrant crisis and the impact that it

could have on the spread of the disease in countries hosting

refugees.
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