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INTRODUCTION 

“Este proyecto es financiado por el CONACYT a través del Programa PROCIENCIA con recursos del Fondo para la Excelencia e investigación – FEEI del FONACIDE” 

MATERIAL AND METHODS 
Phone-microscope adapter: An adapter  was designed in AutoCAD 

3D in its 2014 version for various types of telephones and microscopes 

and printed in a 3D printer with plastic PLA.  

WEB Application: A software application was developed to create a 

computer record as  a clinical electronic record for the patient personal 

data and HPA images. The features of the application are as follows: a) 

it uses HTML5 and JavaScript as an access interface for the client; b) 

PHP as a server-side programming language; c) The Apache HTTP 

server as a server of WEB pages, and d) the data is stored in a 

database management system called MariaDB. To manage the support 

of the Centos 7 operating system, a DELL R720 server was used. The 

web access to the system is the URL www.iics.una.py/lh. 

The WEB application transmits information using "Secure Sockets 

Layer" (SSL) connections, and the data is encrypted in the database for 

greater security. 

Mobile phones equipped with iOS 6 or higher and Android 4.0 "Ice 

Cream Sandwich" or higher can use an input type = "file" with a capture 

attribute that has the value "camera". This launches the camera 

application and the photo taken by the user is sent when the HTML 

form containing the input type = "file" is sent. Images were up load to 

the WEB application file when filling out the data, avoiding storage of 

images in the mobile phone. 

In addition, the application incorporates a mechanism to prevent 

simultaneous edition of the registry by different users. All the user 

actions (Entries / Exits / created registries / modified registries / deleted 

registries) are  stored in a registry of the system. 

Personal, clinical and epidemiological data were collected and 

introduced to the telemicroscopy plataform. Also, otorhinolaryngological 

and HPA images as well as HPA interpretation.  

FLOW CHART OF THE CASES 

Remote access of images and patient data based in telemicroscopy, let to quick and 

efficient diagnosis of MCL, and it is becoming a useful system to be implemented for 

public health in Paraguay. Even more useful in diseases which diagnosis requires 

inputs of different expertise (clinical, epidemiological and laboratory). 

CONCLUSIONS 
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RESULTS 
In this preliminary study, 56 cases suspected of mucosal leishmaniasis 

referred to IICS-UNA were included. Clinical, epidemiological and 

laboratory data were introduced into the platform. HPA led to conclusive 

MCL diagnosis in 14 cases (25%) and made differential diagnosis in 8 

cases (14%). In 18 individuals (32%) in which compatible diagnosis 

was given by HPA, the sharing of clinical and epidemiological data and 

images, let to arrive to conclusive diagnosis. The remaining 16 cases 

(29%) had no clear diagnosis. 

In general, sharing information through the platform was optimal and let 

to arrive to diagnosis in a quick way (7 days on average). The main 

difficulty was to collect the data to the platform by all those involved in a 

concerted manner. 
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Figures: 1-4: Different clinical presentations of MCL.  5: Virtual platform.  6: Adapter 

coupled to phone and microscope.  7: Mucosal sample at the microscope (20X).  8: 

Amastigote of Leishmania in inflammatory infiltrate (100X)  
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