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Preface 

Mycetoma remains one of the world’s most neglected, insidious, and debili-
tating chronic inflammatory diseases, disproportionately afflicting rural agri-
cultural workers, pastoralists, and socio-economically marginalised commu-
nities across the global “mycetoma belt.” This endemic zone spans tropical 
and subtropical regions across Africa, Asia, and the Americas characterised by 
arid environments. Minor percutaneous trauma, such as thorn pricks or minor 
abrasions, is believed to introduce the causative fungal or bacterial pathogens 
into subcutaneous tissues, thereby inducing mycetoma. 

Because early-stage lesions are typically painless, slow-growing, and without 
systemic symptoms, affected individuals rarely seek medical attention early. 
Consequently, patients seldom present to tertiary care facilities until extensive 
tissue destruction, severe deformity, recurrent secondary bacterial infection, 
or irreversible physical disability has already taken hold.

Active field surveys constitute the primary line of defence against the dev-
astating clinical and socio-economic consequences of mycetoma. By shifting 
the paradigm of healthcare delivery from passive hospital-based consultation 
to proactive, community-based case detection, field survey teams can identify 
early, localised lesions before deep structural compromise occurs. Early detec-
tion creates a vital window of opportunity where pharmacological regimens 
and conservative, localised surgical interventions remain highly curative, 
limb-sparing, and life-changing. 

Beyond direct patient care, structured field surveys generate essential epi-
demiological mapping data, identify local risk factors, and build community 
awareness, helping dismantle the pervasive social stigma that often delays 
presentation.

This comprehensive manual synthesises more than three decades of front-
line clinical, diagnostic, and operational experience from the Mycetoma Re-
search Centre (MRC) in Sudan, the World Health Organisation Collaborating 
Centre on Mycetoma and Neglected Tropical Diseases (NTDs). Designed as 
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a standardised, evidence-based operational protocol, this document equips 
healthcare providers, epidemiologists, public health officers, and field survey 
personnel with the practical tools necessary to execute rigorous community 
screening, accurate point-of-care clinical triage, and effective patient referral 
pathways globally.

The Authoring Committee 

Mycetoma Field Survey Group 

September 2026
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Target Audience

The Advanced Mycetoma Field Survey Training Manual & Standardised Op-
erational Protocols for Healthcare Providers and Community Survey Teams is 
designed as an operational guide for a multidisciplinary spectrum of global, 
national, and community-level stakeholders:

•	 Primary Field Operations & Clinical Teams: 
Frontline practitioners, including Field Medical Officers, Clinical Asses-
sors (Physicians/Nurses), Field Laboratory Technicians, and Commu-
nity Health Workers (CHWs), responsible for active case detection, 
physical examinations, point-of-care diagnostic sampling, clinical 
triage, and household screening.

•	 Healthcare System Leadership & Public Health Officials: 
Regional Health Directors, NTD Program Managers, and Rural Prima-
ry Health Care (PHC) Managers who utilise the manual to integrate 
screening protocols into public health systems, map disease hotspots, 
and allocate medical resources.

•	 Academic, Research, & Global Health Institutions: 
WHO Collaborating Centres, clinical researchers, and medical educa-
tors who leverage the manual to standardise field survey methodol-
ogies, validate novel point-of-care diagnostics, manage biobanking 
SOPs, and train healthcare personnel.

Scope of the Manual

The Advanced Mycetoma Field Survey Training Manual & Standardised Op-
erational Protocols for Healthcare Providers and Community Survey Teams 
establishes the technical, operational, and administrative framework required 
to conduct active community-based case detection, point-of-care triage, di-
agnostic sampling, and field epidemiology for mycetoma.
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Target Disease Profile & Aetiology

The scope of this manual encompasses both major clinical and microbio-
logical forms of mycetoma:

•	 Eumycetoma: Protocols specifically address active screening, identi-
fication, and grain harvesting for fungal aetiologic agents, primarily 
Madurella mycetomatis, as well as Falcomycoides senegalensis, Tremato-
sphaeria grisea, and Scedosporium species.

•	 Actinomycetoma: Directives cover screening, differential diagnosis, 
and management pathways for actinomycetal aetiologies, including 
Actinomadura madurae, Actinomadura pelletieri, Streptomyces soma-
liensis, and Nocardia species.

Geographical & Environmental Applicability
This manual is engineered for deployment across endemic regions within the 
global “Mycetoma Belt” 

Primary Focus: Arid and semi-arid tropical/subtropical regions characterised 
by low humidity, short rainy seasons, thorny vegetation (e.g., Acacia species), 
and agricultural/pastoral livelihoods (e.g., Sudan, Senegal, Mauritania, Soma-
lia, India, Mexico).

Operational Setting: Resource-constrained field settings, mobile health 
posts, rural primary healthcare centers (PHCs), temporary survey tents, and 
community-level field stations lacking fixed high-tech laboratory infrastruc-
ture.

Clinical & Operational Boundaries

Included within the Scope:

Active Case Detection & Screening: 

Door-to-door household surveillance, targeted community screening drives, 
and local school examinations.
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Point-of-Care Clinical Staging: 

Clinical physical examination, anatomical lesion mapping, and MRC Clinical 
Staging (Stages I through IV).

Field Sample Collection & Primary Processing: 

Fine-Needle Aspiration Cytology (FNAC), active sinus grain extraction, direct 
wet mount preparation ( KOH and saline), differential staining (Gram, Fite-Fara-
co), and field sample preservation for biobanking.

Community Sensitisation & Health Education:

Stigma reduction strategies, community mobilisation protocols (Hashab as-
semblies), and training directives for Community Health Workers (CHWs).

Triage & Referral Pathways:

Criteria for initiating ambulatory medical therapy at primary health centers 
versus urgent referral to tertiary specialised care centers (e.g., Mycetoma Re-
search Center).

Biosafety & Field Logistics: 

Class II Biosafety Level 2 (BSL-2) field safety standards, biohazardous waste 
management, equipment procurement checklists, and standardised digital 
data collection (ODK/KoboToolbox).
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Key Learning Objectives

After completing this manual and practical training, healthcare providers, field 
epidemiologists, and survey personnel will be able to execute standardised 
field surveys.

 The core learning objectives are structured around five critical domains 
of field capability:

1. Epidemiological Surveillance & Field Mobilisation

•	 Design and Execute Active Case-Detection Drives: 
Organise and deploy structured, community-wide screening protocols 
(house-to-house visits and targeted cluster screenings) in endemic rural 
settings.

•	 Conduct Ethical Community Engagement: 
Facilitate local mobilisation assemblies (Hashab gatherings) and engage 
traditional leadership (Omdas and Sheikhs) to build trust, navigate so-
cio-cultural dynamics, and dismantle disease-associated stigma.

•	 Deploy Digital Field Mapping Tools: 
Utilise mobile data collection platforms (ODK/KoboToolbox) to log re-
al-time epidemiological data, perform GPS micro-mapping, and identify 
high-risk endemic hotspots.

2. Clinical Assessment & Triage

•	 Identify Early, Painless Lesions: 
Recognise early-stage (Stage I) subcutaneous mass (≤ 2 cm) before sinus 
tract formation, compressing the latency period to initial therapeutic 
intervention.

•	 Apply Standardised MRC Staging: 
Systematically assess and classify lesions using the MRC Clinical Staging 
Scale (Stages I through IV) based on anatomical extent, sinus activity, 
and tissue involvement.
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•	 Execute Differential Diagnosis: 
Distinguish mycetoma from clinically mimicking conditions, such as 
chronic bacterial osteomyelitis, Kaposi sarcoma, soft tissue tumours, and 
other skin-manifested Neglected Tropical Diseases.

3. Point-Of-Care Diagnosis & Sampling

•	 Master Field Grain Harvesting: 
Perform safe, non-invasive extraction of fungal or bacterial grains from 

active draining sinuses using standardised physical techniques.

•	 Perform Fine-Needle Aspiration Cytology (FNAC): 
Safely execute diagnostic FNAC on a closed, early-stage mass for cyto-
logical examination and diagnostic verification.

•	 Differentiate Pathogen Etiologies at Bedside: 
Prepare and interpret direct microscopic wet mounts (10 KOH and 
normal saline) to differentiate Eumycetoma (true fungal hyphae, black/
dark grains) from Actinomycetoma (fine bacterial filaments, red/yellow/
white grains).

4. Field Biosafety & Sample Preservation

•	 Enforce BSL-2 Field Standards: 
Apply strict Biosafety Level 2 containment protocols, appropriate Per-
sonal Protective Equipment (PPE) utilisation, and safe sharps disposal in 
temporary mobile settings.

•	 Manage Waste and Decontamination: 
Execute standard chemical disinfection procedures (10% sodium hypo-
chlorite and 70% ethanol) and biohazardous waste chain-of-custody 
protocols.

•	 Maintain Cold Chain & Biobanking Standards: 
Properly collect, preserve, and transport biological specimens (utilising 
10% glycerol transport media) from remote field sites to central refer-
ence laboratories without sample degradation.
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5. Community Integration & Referral

•	 Train and Supervise Community Health Workers (CHWs):

Deliver targeted training to local CHWs using simplified visual guides to 
build sustainable, long-term village surveillance networks.

•	 Manage Triage and Referral Pathways:

Establish clear, protocol-driven referral routes for patients requiring am-
bulatory medical management at primary health centers or specialised 
tertiary intervention at central reference hospitals.
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Section 1

Purpose and Field Survey Objectives

In mycetoma, active field surveys operate on a dual-engine framework that 
drives immediate clinical interventions while advancing broader epidemio-
logic research objectives. Historically, public health responses to neglected 
tropical diseases have suffered from a disconnect between field operations 
and academic research; clinical teams often focus solely on individual patient 
care while epidemiological surveys accumulate data without providing di-
rect medical benefit to the screened populations. The Mycetoma Field Survey 
Model bridges this gap by integrating clinical care and epidemiological re-
search into a unified operational strategy.

1.	 Clinical and Operational Engine: Direct Patient Benefits

The primary clinical mandate of the field survey engine is to interrupt nat-
ural disease progression by identifying patients during early, subclinical, or 
minimally symptomatic stages. Because early mycetoma lesions are charac-
teristically painless, patients rarely seek care at central referral hospitals until 
deep tissue destruction, secondary bacterial infection, or bone compromise 
has occurred.

The clinical engine addresses this challenge through four operational ob-
jectives:

•	 Early Painless Lesion Detection:

Mobilising trained clinical teams directly into endemic villages enables iden-
tification of early Stage I masses (≤ 2cm) before sinus tracts develop and deep 
fascial planes are breached.

•	 Latency Reduction to Initial Therapy:

By providing on-site clinical assessment and immediate diagnostic enroll-
ment, field surveys compress the historical diagnostic latency, which often 
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spans several years, down to days or weeks.

•	 Prevention of Irreversible Bone Destruction:

Timely identification protects the underlying periosteum and osseous struc-
tures from mycetoma invasion or severe bone damage, preserving skeletal 

integrity and preventing permanent disability.

•	 Point-of-Care Triage and Targeted Referral:

Bedside diagnostic techniques, such as macroscopic grain evaluation and 
fine-needle aspiration cytology (FNAC), enable immediate triage. Patients sus-
pected of having bacterial actinomycetoma are directed to regional facilities 
for structured antibiotic cycles. At the same time, those with fungal eumyce-
toma are enrolled in targeted antifungal regimens and evaluated for conser-
vative surgical management.

House–to–House Clinical Screening for Early Cases
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2.	 Epidemiological and Research Engine: Advancing Dis-
ease Knowledge

Parallel to direct patient management, the research engine leverages field 
access to generate high-resolution data essential for public health planning, 
resource allocation, and scientific innovation.

A mycetoma field survey team

The research engine focuses on four strategic domains:

•	 Geographic Prevalence Mapping and Hotspot Identification:

Utilising micro-level geocoding and mobile electronic data collection (e.g., 
ODK, Kobo Toolbox), field teams map exact disease distribution patterns. This 
spatial data helps identify high-prevalence clusters (“mycetoma hotspots”) 
and guides the allocation of regional health infrastructure, diagnostic sup-
plies, and mobile medical units.
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Mycetoma Hotspots in Sudan

•	 Pathogen Distribution Analysis:

Systematically documenting the ratio of eumycetoma to actinomycetoma 
across different ecological zones reveals variations in pathogen prevalence. 
Determining whether fungal agents (Madurella mycetomatis) or bacterial 
agents (Actinomadura, Streptomyces, Nocardia species) predominate in a giv-
en district directly informs regional pharmaceutical procurement strategies.

•	 Environmental and Socio-Demographic Risk Profiling:

Collecting standardised data on patient occupation, barefoot habits, thorn-
prick history, soil exposure, water sources, and housing conditions helps elu-
cidate local transmission dynamics and identify specific environmental reser-
voirs.
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•	 Field Validation of Novel Diagnostic Platforms:

Field surveys provide the real-world testing ground needed to evaluate the 
sensitivity, specificity, and operational feasibility of emerging point-of-care di-
agnostic tools, such as isothermal amplification (LAMP) assays, rapid serologi-
cal strip tests, and mobile ultrasound units, under challenging field conditions.

The difficulty in conducting the field survey during the rainy season
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GIS location of hotspots

By integrating these clinical and research priorities into a single operational 
framework, field survey teams ensure that every patient interaction delivers 
immediate diagnostic and therapeutic value while building the evidence base 
required to eliminate mycetoma as a public health threat.

Field Survey Dual-Objective Engine

Clinical Operational Goals Epidemiological Research Goals

Detect early-stage painless lesions.    Map geographic prevalence and dis-
ease hotspots.

Reduce latency to initial treatment.  Determine pathogen distribution 
(Fungal vs Bacterial)

Prevent irreversible bone involve-
ment.  

Identify environmental & socio-de-
mographic risk factors.

Initiate point-of-care clinical triage.  Evaluate field diagnostic tool sensi-
tivities.       
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Section  II

Pre-Survey Preparation And Planning

Socio-Environmental Mapping, Administrative Clear-
ance, and Community Advocacy

Successful deployment of a mycetoma field survey depends on meticulous 
socio-environmental mapping, formal administrative clearance, rigorous eth-
ical oversight, and deep-rooted community advocacy. In endemic rural set-
tings, launching field operations without comprehensive pre-survey prepa-
ration often leads to community resistance, mistrust, low participation rates, 
and operational failure.

Pre-Deployment Approval Pipeline

Institutional Ethics Review Secure IRB approval and material transfer 
agreements.

Administrative Clearance Obtain official letters from the Ministry of 
Health & District.

Local Governance Endorse-
ment 

Formal audience with Omda, Sheikh, and 
local civic council.  

Socio-Environmental Mapping Identify high-risk agricultural/pastoral 
clusters & terrain.

Community Sensitisation      Conduct village gatherings (Hashab) 48–
72 hours pre-survey.
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Administrative Clearance and Ethical Oversights

Before any field team moves into a target district, administrative and ethical 
compliance must be established and documented:

•	 Institutional Review Board (IRB) Protocols:

The survey master protocol, informed consent forms (translated into local lan-
guages and dialects), minor assent forms, and biological specimen transport 
protocols must receive formal approval from the relevant Institutional Ethics 
Committees and National Health Research Ethics Councils.

•	 Multi-Tiered Ministry Clearances:

Secure official written permits from the Federal Ministry of Health, Regional 
Health Directorates, and District Health Offices. These clearances ensure that 
regional health infrastructure is forewarned and prepared to receive referred 
patients for treatment.

•	 Data Security & Material Transfer Agreements (MTAs):

Establish strict compliance protocols for mobile electronic data storage (com-
pliance with data privacy standards) and draft MTAs governing the collection, 
transport, and long-term biobanking of field-harvested biological specimens.

•	 Local Governance Authorisation

In traditional endemic communities across the global “mycetoma belt,” top-
down administrative mandates are insufficient without the active endorse-
ment of local traditional leadership.

•	 Engagement with Traditional Authorities:

Upon entering a survey sector, the Survey Team Leader must first hold a for-
mal, respectful audience with the local traditional leadership—the Omda (re-
gional leader), Sheikh (village chief ), and local Religious Leaders.
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•	 Protocol Presentation: 

The team must clearly articulate the survey’s purpose, the non-invasive nature 
of primary screening, the safety protocols in place, and the direct benefits to 
the village.

•	 Securing Local Sponsorship: 

Securing the explicit blessing and active sponsorship of the Omda or Sheikh 
transforms the field survey from an external intrusion into a community-sup-
ported health initiative, ensuring high compliance and household access.

•	 Community Sensitisation and Advocacy (Hashab / Village Gatherings)

Social stigma, fear of limb amputation, and misconceptions regarding disease 
transmission represent significant barriers to early case detection. To over-
come these hurdles, structured community sensitisation campaigns must be 
conducted 48 to 72 hours prior to clinical screening.

•	 Conducting the Hashab (Community Gatherings):

Organise open community assemblies at central gathering points, such as the 
village square, local school, or place of worship, inviting men, women, agricul-
tural workers, and pastoralists.
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Pre-field survey meeting with local health authorities in Sennar State, 
Sudan

Key Educational Messages:

•	 De-stigmatisation:

Emphasise that mycetoma is an environmental infection caused by minor 
thorn pricks or soil contact; it is strictly non-contagious and cannot be spread 
from person to person.

•	 Early Intervention vs Amputation:

Address the widespread fear of surgery by explaining that early-stage local-
ised swelling is curable with simple medical therapy, directly preventing the 
advanced destruction that leads to limb amputation.
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•	 Free Access to Care:

Reassure the community that all screening, diagnostic procedures, and subse-
quent medical or surgical treatments are provided free of charge through the 
Mycetoma Research Centre and the Ministry of Health.

•	 Gender-Sensitive Mobilisation: 

Deploy female Community Health Workers (CHWs) to conduct home visits and 
women’s group sessions, ensuring that women and children who may be hes-
itant to attend public gatherings are fully informed and comfortable partici-
pating in physical examinations.

Epidemiological data collection 
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Section  III

Survey Team Roles, Personnel Composition, & Field 
Equipment Setup

Flawless execution of a mycetoma field survey relies on two operational pillars: 
a well-structured, multidisciplinary field team with clearly defined responsibil-
ities, and a resilient, fully equipped mobile field setup capable of operating 
self-sufficiently in remote, low-resource settings.

Survey Team Composition & Roles

Field survey teams must be balanced, culturally adaptable, and proficient in 
mobile diagnostic procedures. Each operational unit deployed to a target sec-
tor consists of eight key personnel filling distinct roles:

Field Survey Team Structure
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A mycetoma epidemiology study survey team

1.	 Field Survey Team Leader

Profile: 

Medical Officer or Senior Epidemiologist with expertise in mycetoma and 
NTDs.

Responsibilities: 

Exercises overall administrative, logistical, and technical oversight; liaises with 
local government authorities (Omda, Sheikh, and District Health Directorate); 
supervises clinical decisions and ethical compliance; manages field adverse 
events and emergency patient escalations.

2.	 Clinical Assessors

Profile:

Medical Doctors, Clinical Officers, Senior Medical Assistants, Nurses. Gender 
balance (one male, one female) is mandatory to respect socio-cultural norms 
during physical examinations.
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Responsibilities: 

Conduct clinical consultations, physical examinations, and anatomical map-
ping; determine disease staging (MRC Stages I–IV); perform fine-needle aspi-
ration cytology (FNAC) or deep grain collection; issue immediate referrals and 
treatment enrollment.

Field clinical assessment after written consent

3.	 Laboratory Diagnostic Lead 

Profile: 

Senior Laboratory Technician trained in BSL-2 field biosafety and mycetoma 
laboratory diagnostics. 

Responsibilities: 

Manages the mobile field laboratory; processes expressed discharge, aspi-
rates, and grains; performs point-of-care direct wet mounts (10% KOH and 
saline) and Gram staining; inoculates biobank transport media; maintains 
chain-of-custody logs for harvested specimens. 
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FNA Aspiration for cytology from an early lesion

4.	 Imaging Diagnostic Lead

Profile:

Radiologist or Senior ultrasonographic Technician trained in mycetoma imag-
ing diagnostics.

Responsibilities: 

Manages mobile field imaging diagnostics using mobile ultrasound and doc-

umentation 
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Field ultrasound examination using a mobile machine

5.	  Data Manager 

Profile: 

Field IT Specialist or Biostatistician proficient in digital health platforms (ODK, 
Kobo Toolbox, DHIS2).

Responsibilities:

Oversees mobile data collection devices (tablets/smartphones); ensures re-
al-time electronic data entry, GPS geotagging, and cloud synchronisation; 
conducts daily end-of-shift data auditing and reconciliation.

6.	 Community Mobilisers / Local Health Workers 

Profile: 

Trusted Community Health Workers (CHWs) or local village volunteers from 
the target endemic sector.
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Responsibilities: 

Lead pre-survey village sensitisation and household mobilisation; guide sur-
vey teams through assigned village clusters; assist in patient registration; 
manage local language translation and cultural mediation.

            Meeting with local villagers to discuss the survey objectives 

Pre-survey digital data collection training
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Section IV

Field Equipment Procurement & Packing Checklist

To maintain field autonomy in off-grid environments, verify equipment and 
pack it into standardised, weather-resistant field transit cases before deploy-
ment.

The field survey consumables collection 

On the way to the study village
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Field Logistics, Procurement & Packing Checklist

To support smooth field deployment, survey teams must verify all adminis-
trative, diagnostic, and personal safety equipment before entering the target 
sector.

Field Survey Procurement Checklist    

Category Required Items & 
Specifications

Quantity

Diagnostic & Sampling

Sterile 21G/23G needles & 10 mL syringes               200 units/team   

Glass slides, coverslips, & plastic slide boxes      100 sets         

10% KOH solution, normal saline, & dropper 
bottles  

 500 mL each      

Portable light microscopes (battery/solar pow-
ered)   

 2 units          

Sterile 1.8 mL cryovials with 10% glycerol me-
dium

 100 vials        

Sample collection containers 

Ice Box 

Clinical Examination

Portable privacy examination tents & folding 
tables  

2 sets

Stethoscopes & digital blood pressure cuffs 2 sets

Medical goniometers, callipers, & flexible tape 
measures	

4 sets

Reusable LED headlamps & battery-powered 
task lights	

4 units
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Infection Control  

Disposable nitrile gloves (S, M, L)                10 boxes         

N95 respirators & fluid-resistant aprons        50 units each    

Hand sanitiser & 70% isopropyl alcohol wipes  10 bottles/packs

Heavy-duty biohazard sharps containers (5L)  4 containers

 Yellow biohazard bags for medical waste      20 bags          

Operational & IT       

 Mobile tablets pre-loaded with ODK/Kobo 
forms      

 4 devices        

Solar power banks & heavy-duty battery packs          4 units          

Printed patient consent forms & educational 
flyers    

 500 copies       

Portable privacy examination tents & folding 
chairs   

 2 tents / 4 chairs

Paper-based backup survey forms 
(M-FDF)    	  

200 copies   

Stationaries 

Transport-  Survey vehicles

(4×4 terrain units) must carry backup fuel

 Satellite communication tools

Solar charging systems for electronic survey de-
vices

Insulated transport boxes maintained at 40c to 
preserve harvested biological specimens.

First-aid kit & emergency vehicle recovery gear

Accommodation Perdium 

Meals Predium 
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Section V

Mobile Diagnostic Field Station Setup

The layout of the mobile survey station must establish a clear unidirectional 
flow: 

This prevents overcrowding, ensures patient privacy, and minimises biohaz-
ard cross-contamination.

Mobile Field Station Floor Plan

                                                                                        

Operational Setup Protocol:

Site Selection: 

Position the mobile station in a central, shaded, well-ventilated area within 
the village (e.g., local school compound, primary health clinic yard, or shaded 
community center).
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Station 1

Registration & Intake: 

Located at the perimeter entrance. Community mobilisers verify patient iden-
tity, issue a unique barcode tracking sticker, and obtain documented consent/
assent.

Station 2 

Clinical Examination Tent:

A private, screened tent fitted with an examination couch and directional LED 
lighting. Assessors conduct full-body skin checks, document disease staging, 
and perform sterile fine-needle aspiration or lesion swabbing.

Station 3

Point-of-Care Laboratory: 

Positioned downstream from the examination tent, downwind to ensure bio-
safety. Contains the portable microscope, staining reagents, and biosafety 
waste bins. Technicians evaluate grain colour, run direct KOH wet mounts, and 
prepare biobank cryovials.

Station 4 

Referral & Data Upload: 

The final exit station. The Data Manager confirms complete form entry, pro-
vides the patient with a standardised regional hospital referral slip, and logs 
the case into the local CHW monitoring roster.
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Field survey outpatient clinic

Home visit during the survey
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Section VI

Clinical Case Definitions & Diagnostic Algorithm

To maintain diagnostic consistency across survey sites, clinical staff must ap-
ply standardised case definitions:

Mycetoma Field Case Definitions                                

Suspected

Case   

Any individual residing in or originating from an en-
demic region presenting with a painless or painful sub-
cutaneous mass, with or without sinuses and discharge.

Probable 

Case 

A suspected case presenting with the classic clinical 
triad:                 

1. Subcutaneous mass/swelling                                                 

2. Multiple sinus tracts (active or healed/scarred)                 

3. Purulent or serosanguineous discharge containing 
visible grains.            

Confirmed

Case    

A probable case with laboratory confirmation of fungal 
hyphae/grains (Eumycetoma) or bacterial filaments/
grains (Actinomycetoma) via cytology, direct micros-
copy, histopathology, or molecular identification (PCR/
LAMP).      
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Clinical Triage & Pathogen Differentiation Algorithm

                                

Field Triage, Patient Referral, And Follow-Up

1.	 Immediate On-Site Triage:

•	 Actinomycetoma Cases:

Initiate referral to regional district hospitals for combination antibiotic 
therapy.
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•	 Eumycetoma Cases:

Refer to specialised centers for prolonged oral antifungal therapy and 
evaluation for conservative surgical excision.

2.	 Patient Tracking & Adherence: 

Assign each confirmed patient to a local Community Health Worker (CHW). 
CHWs perform bi-weekly home visits to monitor treatment adherence, man-
age drug side effects, and coordinate transport for follow-up clinic appoint-
ments.
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Section VII:

Pre-survey Risk Management & Preparedness 

Executing a mycetoma field survey in remote endemic regions presents sub-
stantial operational, biological, environmental, and physical security challeng-
es. Without meticulous pre-survey preparation, field teams face significant 
hazards ranging from diagnostic failure and sample degradation to biological 
exposure, hostile community resistance, or severe logistical isolation. Com-
prehensive risk mitigation and operational preparedness are mandatory pre-
requisites for field deployment.
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Field Risk Matrix & Mitigation

Risk Category Operational Hazard Pre-Survey Prepa-
ration Mitigation

Biological & Infection  Exposure to RG2 patho-
gens, sharp injuries, 
secondary wound sepsis 

BSL-2 PPE kits, 
puncture-proof  
sharps bins, post-ex-
posure protocols

 Environmental & Logis-
tical

Extreme heat, off-road 
breakdowns, power loss, 
cold-chain failure

All-terrain 4x4 trans-
port, solar power 
banks, extra fuel/
water stock

Socio-Political & Security   Community hostility, 
cultural friction, civil 
instability 

Endorsement from 
Omdas/Sheikhs, lo-
cal CHWs, real-time 
security monitoring 

Key Pillars of Field Risk Preparedness

Socio-Political Security & Local Clearance:

Survey routes must receive formal clearance from security authorities, region-
al health directorates, and traditional leaders (Omdas and Sheikhs) before 
departure. Teams must be accompanied by local Community Health Workers 
(CHWs) to guarantee safe entry, cultural integration, and community trust.

Biosafety, Infection Control, and Exposure Management: 

Because field sampling involves invasive procedures (fine-needle aspiration 
and grain extraction) and handling Risk Group 2 (RG2) pathogens, teams must 
have certified BSL-2 Personal Protective Equipment (PPE), heavy-duty sharps 



42

containers, post-exposure prophylaxis (PEP) kits, and standardised protocol 

flowcharts for accidental needle-stick injuries.

Logistical Autonomy & Cold-Chain Integrity:

Endemic foci are frequently located in off-grid environments lacking paved 
infrastructure, power, or reliable water sources. Survey vehicles (4×4 terrain 
units) must carry backup fuel, satellite communication tools, solar charging 
systems for electronic survey devices, and insulated transport boxes main-

tained at 40C to preserve harvested biological specimens.

Emergency Evacuation Contingencies: 

A comprehensive pre-survey plan must establish verified emergency protocol 
pathways, including direct communication channels and transport arrange-
ments to the nearest regional tertiary hospital in the event of team illness, 
vehicle accidents, or localised civil disturbance.

Road blockages during the rainy season make field surveys difficult
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Section VIII: 

Community Health Worker Training Module

Community Health Workers (CHWs) serve as the vital bridge between endem-
ic communities and specialised medical care. Their training focuses on rapid 
visual recognition, reducing disease stigma, and supporting long-term medi-
cation adherence.

Key CHW Responsibilities

1.	 Active Case Identification: 

Conduct house-to-house screening to identify individuals with early, painless 
foot or limb swellings before sinus formation occurs.

2.	 Community Education:

Deliver culturally sensitive health talks highlighting that mycetoma is non-con-
tagious, treatable, and not caused by witchcraft or social stigma.

3.	 Treatment Support:

Monitor daily oral antifungal adherence for eumycetoma patients and help 
actinomycetoma patients attend regional clinics for scheduled intravenous 
antibiotic cycles.
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Community Health Workers

Visual Identification Guide                          

What to Look For Action Required

Painless lump or swelling on 
the foot, hand, or leg  

Log patient details in the community reg-
istry. Refer immediately to the mobile sur-
vey unit or nearest primary health center 
for diagnostic sampling.

Active leakage of pus/blood   Collect a discharge sample on clean gauze 
to inspect for visible black, red, or yellow 
grains.  

Presence of small hard mass Do not apply traditional herbal pastes or 
hot iron cautery.  
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Section IX 

Quality Assurance & Post-Survey Debriefing

To maintain data integrity and continuously improve field operations, each 
survey team must execute standardised end-of-day protocols:

1.	 Data Reconciliation:

•	 Upload all completed electronic records to the central MRC data-
base at the end of each field day. 

•	 Cross-check hardcopy laboratory logs against electronic patient IDs 
to prevent mismatched sample records.

2.	 Cold Chain Audit:

•	 Verify that all harvested tissue samples and biobank cryovials are 
maintained at appropriate storage temperatures ( for transport,  or low-
er upon reaching regional hubs).

3.	 Adverse Event Tracking:

•	 Document any procedural complications, sharp injuries, or commu-
nity concerns raised during field examinations using standard incident 
forms.
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Field Standardised Operational Procedures (SOPs)

SOP 01: Physical Examination and Clinical Staging

1. Patient Privacy & Consent:

Obtain signed or thumbprinted informed consent or assent for minors.

Conduct physical examinations in private assessment tents. 

2. Conduct a thorough clinical examination.

Look for the mycetoma triad.

Site and extension of the lesion

3. Clinical Staging  

MRC Grading Scale

Stage I 

(Early) 

Small, localised, painless mobile subcutaneous swelling 
< 2 cm, no sinus tracts.

Stage II 

(Moderate)

Localised soft tissue swelling,  > 2 and < 5 cm,   with si-
nuses and discharge

Stage III 

(Advanced)

Extensive swelling, multiple active draining sinus tracts, 
anatomical distortion, > 5 - 10cm 

Stage IV 

(Severe/Dis-
abling)

Massive anatomical destruction, deep tissue involve-
ment, more than 10 cm, severe functional disability or 
limb compromise.
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SOP 02: Field Grain Harvesting and Direct Microscopy

1.	 Specimen Collection from Draining Sinuses:

•	 Clean the sinus opening and surrounding skin with  isopropyl alcohol or 
povidone-iodine.

•	 Apply light pressure to the base of the lesion to express purulent material.

•	 Catch expressed material on a sterile glass slide or inside a sterile Petri dish.

•	 If sinus tracts are closed, perform sterile deep fine-needle aspiration 
using a 21G needle attached to a 10 mL syringe.

2.	 Macroscopic Examination:

•	 Identify grain morphology using a standard hand lens or pocket stereo-

microscope.

Grain Macroscopic appearance

Black Firm, hard, or elastic; indicates Madurella myce-
tomatis or Falcomycoides senegalensis.

Red Soft to firm, red to pink; pathognomonic for Acti-
nomadura pelletieri.

Yellow

White 

Soft, fragile, white to yellowish; suggests Acti-
nomadura madurae, Streptomyces somaliensis, or 
Nocardia species.

Pale Eumycetoma 
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3.	 Point-of-Care Direct Wet Mount Preparation:

•	 Place 1–2 grains on a clean glass slide. Add 1–2 drops of 10% Potassium 
Hydroxide (KOH) for suspected black grains, or normal saline for light 
grains.

•	 Apply a coverslip and gently crush with the wooden end of an applicator 
stick.

•	 Examine under light microscopy (10 X 40X objectives):

Eumycetoma True fungal hyphae (width), septate branching 
structures, swollen chlamydospores, and cement 
matrix

Actinomycetoma Fine, delicate bacterial filaments (width), 
Gram-positive or weakly acid-fast (Fite-Faraco 
positive).
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SOP 03: Field Biosafety and Waste Management

•	 Personal Protective Equipment:

Disposable nitrile gloves, fluid-resistant aprons, and safety goggles are re-
quired for all clinical examination and sampling tasks.

•	 Sharps Safety: 

Deposit all used needles, scalpel blades, and glass slides immediately into 
puncture-resistant biohazard sharps containers. Never recap needles.

•	 Biohazardous Waste Disposal:

Place contaminated cotton swabs, dressings, and gloves in double-lined yel-
low biohazard bags. Waste must be safely transported back to the regional 
central facility for incineration at >11000C

Mobile Data Collection & Epidemiological Surveillance

Field survey teams must capture all clinical data electronically to allow re-
al-time uploading to central health registries via mobile data platforms (e.g., 
ODK, KoboToolbox, or DHIS2).
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Mycetoma Research Center

Field Survey Clinical Data Form (M-FDF)

Demographic Data

Patient ID: MYC-2026

Survey Date:  / / /   

Village Code: 

Locality Code:

Full Name:

 Age:   

Sex: [ ] M  [ ] F

Primary Occupation: [ ] Farmer  [ ] Pastoralist  [ ] Student  [ ] Housewife [ ] 
Other

Walking Barefoot History: [ ] Always  [ ] Sometimes  [ ] Never

History of Local Trauma/Thorn Prick: [ ] Yes  [ ] No   

History of mycetoma

History of medication

History of surgery

Family history of mycetoma
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Clinical Presentation

   Duration of Symptoms: _____ Years 

   Primary Anatomical Site:    

   Sinus Tract Status: [ ] Active Draining  [ ] Closed/Scarred  [ ] No Si-
nuses

   Sinus Discharge Colour: [ ] Purulent  [  ] Serosanguinous  [ ] None 

   Grains seen: [ ] Yes  [ ] No

   Grains colour: [ ] Black    [ ] White  [ ] Red   [ ] Yellow 

   Lymphadenopathy: [ ] Yes [ ] No 

   Lesion Staging: [  ] Stage I  [  ] Stage II  [ ] Stage III  [ ] Stage IV

 Field Diagnostic Findings

   Direct Wet Mount Result: [ ] Fungal Hyphae  [ ] Bacterial Filaments  [ ] In-
conclusive

   FNAC Performed: [ ] Yes  [ ] No   Sample ID: 

   Diagnosis 

   Ultrasound findings

Patient Triage And Referral

   Action Taken:

   [ ]  Referred to Regional Health Center for Medical Management

   [ ]  Referred to MRC Central Tertiary Center (Severe/Advanced Stage)
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   [ ]  Inoculated into Biobank Transport Media

         Sample ID: 

Examiner Name:

Signature: 
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Further Reading

Mycetoma management Standard Operating Procedures (SOP)
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