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“Evaluation of concentration techniques of fresh fecal specimens for the quantitative recovery and 

differentiation of intestinal parasites”  

Introduction 

The parasitological examination of feces is aimed to search both protozoan trophozoites, cysts and 

oocysts, and helminths larvae and eggs. Some techniques are able to identify both protozoa and 

helminths, and among those the microscopic examination after concentration of fresh samples is 

fundamental, intended to detect both helminths and protozoa with a much higher sensitivity compared 

to the direct wet smear. In this regard it is important to point out that the direct microscopic 

examination is essential to identify mobile/flagellated parasites and is generally adequate for the 

significant detection of helminths. An important exception is represented by Schistosoma species 

considering the limited number of produced eggs even in presence of moderate and severe infestation. 

The sample concentration is of fundamental importance in routine parasitological diagnostics and 

particularly for detecting Strongyloides larvae, Taenia spp., Giardia lamblia cysts, as well as to make 

the identification of small parasites like the oocysts of intestinal coccidia faster. Moreover, the 

concentration turns out to be fundamental for the quantification of intestinal parasites. 

The choice of the concentration method depends on several factors: 

• Parasitic species requiring concentration 

• Laboratory context 

• Staff experience 

• Safety evaluations and health status of technicians 

The current concentration technique used at the Parasitology Unit is formalin sedimentation upon 

addition of Ethyl Acetate. 
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Study objective and evaluation of advantages/drawbacks of the kit in use versus Biolife kit. 

This study “Evaluation of concentration techniques of fresh fecal specimens for the quantitative 

recovery and differentiation of intestinal parasites” is explorative and descriptive. From September 

1
st
 to December 31

st
 2014, at the Parasitology Laboratory of the Pediatric Hospital Bambino Gesù 

(Rome), the concentration system for fecal specimens Mini-System (Biolife Italiana) was evaluated in 

parallel with the system used by our diagnostic procedures. 

The device under evaluation is a small sized closed system, useful for collection, transport, fixation 

and filtration of specimens for parasitology examination, in one step and hygienically safe conditions. 

It is composed by a collection tube for feces containing an ecological fixation solution with reduced 

concentration of formalin. With regard to common concentration kits it is featuring: 

• built-in filtration system in the tube for sedimentation, allowing the collection, filtration and 

recovery of the sediment in one step; 

• spoon and wooden sticks for an easy collection, solving further needs of additional material 

like loops, normally used for this purpose and generally missing in the kits; 

• glass beads allowing a better homogenization of the specimen and consequently a better yield 

in the final sedimentation material; 

• sedimentation tube for the collection of the resulting pellet. 

The Mini-System allows to save storage space and to reduce volume and weight of the material to 

eliminate as special disposal waste, being a unique closed system. 

 

Materials and methods 

A total of 200 fecal specimens coming from the routine requests for “fecal parasitological 

examination”, “fecal parasitological examination upon concentration” and External Quality 

Assessment (UK Neqas) were analyzed. 
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Results 

The microscopic examination resulted negative and comparable for 170 sediments obtained with the 

two concentration systems (in use versus Mini-System). 

A total of 30 positive specimens concentrated with the device in use at our laboratory were identified; 

for the same specimens the results obtained after concentration with Mini-System were: 

• Positive (same parasite / same parasite concentration): 19/30 

• Positive (same parasite / different parasite concentration): 10/30 

• Negative: 1/30 (false negative) 

In 27/30 specimens, all from the diagnostic routine, the following parasites were identified: Giardia 

lamblia, Dientamoeba fragilis, Blastocystis hominis, Endolimax nana, Entamoeba coli, Iodamoeba 

butschlii. The differences of parasite concentration in 8 specimens was exclusively related to 

Blastocystis hominis e Dientamoeba fragilis.  

Considering the lack of positive specimens for helminths eggs during the duration of the study, three 

fecal specimens from the External Quality Assessment UK Neqas were used, revealing the presence 

of eggs of Ascaris spp., Trichuris spp. and Diphyllobothrium latum.  

The false negative result after concentration with Mini-System was the specimen containing eggs of 

Diphyllobothrium latum. It is worth pointing out that the diagnosis of the presence of 

Diphyllobothrium latum is based on the detection and identification of eggs of this parasite, whose 

presence is often associated to an asymptomatic status. 
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Figure 1. Eggs of Ascaris spp., after concentration with the kit in use (A, 40x) and with Mini-System (B, C, 40x). 

   

Figure 2. Cysts of Giardia lamblia, after concentration with the kit in use (A, 40x) and with Mini-System, (B, 40x) 
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Figure 3. Specimen 029, E. nana, after concentration with the kit in use (A, 40x) and with Mini-System (B, 40x) 

 

From a microscopic point of view the sediment concentrated with the Mini-System kit resulted well 

clarified and therefore particularly suitable for detecting the parasites. Specifically, the background 

noise at microscopic reading was reduced in terms of structures of food origin such as fibers which 

also hinder the microscopic analysis. 

For what concerns the structures of parasites, the wall, the nuclei, the axostyle and the vacuoles were 

well characterized. We also noticed a good affinity with Lugol stain, which allows a high resolution 

of visualized structures. 

From a technical point of view the Mini-System kit resulted particularly valid for its easiness and 

speed of use. Moreover, thanks to the efficacy of the beads for homogenizing the specimen, the 

manual homogenization by disposable loop can be avoided. 
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