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INTRODUCTION

Tungiasis (sand flea disease) is a neglected tropical 
disease, prevalent in resource-poor communities in 
South America and sub-Saharan Africa. It is caused 
by an inflammatory response against the pinch caused 
by the penetration in mild wounds or underneath nails 
(especially of feet, in co-presence of onychomycosis 
too) of the female sand fleas (Tunga penetrans). 
Although associated with debilitating acute and chronic 
morbidity, there is no proven effective drug treatment. 
By consequence patients attempt to remove embedded 
sand fleas with non-sterile sharp instruments, such as 
safety pins, a procedure that represents a health threat 
by itself [1].

Common remedies are to be considered:
 Application of topical anti-parasitic medications 

such as ivermectin, metrifonate, and thiabendazole
 Locally freezing the lesion using liquid nitrogen 

(cryotherapy).

Even if criotherapy may be used only till the second 
Fortaleza’s stage (see below), it is indisputable that sand 
flea cannot tolerate freezing and for this, criotherapy 
should be preferred to other medicaments.

The chief aims of this research is to show that 
chriotherapy must be effectuated only when it is the 
just moment to do it (we will explaiin that this period 
might not exceed 14 days).

It has been referred that tungiasis is present worldwide 
in 88 countries with varying degrees of incidence [2].

A governmental action in Kenya forecasts the 
application of a diluted solution of KMnO4 onto the 
feet of pupils at rural primary schools.

This disease is of special public health concern in 
highly endemic areas such as Nigeria, Trinidad and 
Tobago, and Brazil, where its prevalence, especially 
in poor communities,even if the disease has not to 
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be considered endemic, has been known to approach 
50% [3].

A topical application of a mixture of two dimeticones of 
low viscosity (NYDA) onto one foot of 47 school children 
in Kenya [1] has been experimented and a comparison was 
made with the application of a 0.05% solution of KMnO4 
onto the other foot of the same 47 school children. The 
efficacy of the treatment was assessed during a follow up 
period of seven days using viability signs of the embedded 
parasites, and must be driven just when the children 
noticed that they have been pinched and adverted slight 
pain and erythema around the spot of the penetration 
of the parasite and not after two weeks when alterations 
in the natural development of lesion morphology 
and the degree of local inflammation outcome more 
evidently. Seven days after treatment, in the dimeticone 
group 78% (95% CI 67–86%) of the parasites had lost all 
signs of viability as compared to 39% (95% CI 28–52%) 
in the KMnO4 group (p<0.001). In the dimeticone 
group 90% (95% CI 80–95%) of the penetrated sand 
fleas showed an abnormal development already after 
5 days, compared to 53% (95% CI 40–66%; p<0.001) in 
the KMnO4 group. Seven days after treatment, signs of 
local skin inflammation had significantly decreased in 
the dimeticone group (p<0.001). The AA asserted that 
the topical application of dimeticones of low viscosity 
(NYDA) was an effective means to kill embedded sand 
fleas, in view (they herald) of the efficacy and safety of 
the topical treatment with dimeticone, the mechanical 
extraction of embedded sand fleas using hazardous 
instruments is no longer warranted.

The symptoms of this disease include:
• Severe pruritus
• Pain
• Inflammation and swelling
• Lesions and ulcerations, with black dots in the 

center.

Left  untreated,  secondary infections,  such 
as bacteremia, tetanus, and gangrene, can occur.

In all cases, tungiasis by itself only caused morbidity, 
though secondary infection may lead to mortality.

A person assaulted by a single flea may present 
immediately when, though the erythema is barely 
perceptible, a boring pain and the curious sensation of 
pleasant itching occurs. This inflammatory reaction is 
the initial immunological response to the infestation 
and is sudden.

It must be stressed that meanwhile Tunga males are 
still mobile after a blood meal like all other fleas, 
the female flea burrows head-first into the host’s 
skin, leaving the caudal tip of its abdomen visible 
through an orifice in a skin lesion. This orifice 
allows the flea to breathe, defecate, mate and expel 
eggs while feeding from blood vessels. It lives in 
the cutaneous and subcutaneous dermal layer.

It is suggestive to remember that the male flea dies 
after copulation.

Fortaleza identified 6 stages or steps of the infection 
evoked by the penetration of Tunga p., and we can 
herald that Tungiasis may be cured only before the 
passage from II to III Fortaleza’s step.

The first step of Tungiasis is the Tunga penetration even 
if too often it is not noticeable by the host, who can 
suppose the slight pain is due to the pinch of whichever 
else (mosquitoes or other fleas).

The very first stage of the first step lasts two days and 
a treatment with dimethicone or any other insulating 
grease or wax must be begun at this first step, in order 
to massacre definitively the flea.

Anyway caudal tips and abdomen can be observed 
thanks a lens and if the person who has been pinched 
by the Tunga notices this “penetration” subitaneously, 
can immediately spread over the skin, where the flea 
is penetrated, paraffinic waxes, avoiding the complete 
life cycle of the flea.

The complete lifecycle of Tunga p. is presented as 
follows.

Heavily infested patients may not notice a stage 2 
infection due to the other fleas’ causing irritation as 
well. Feces may be seen, but this is more common 
at the 3rd stage,(at the second week of incubation) 
when it is too late for healing. Around the third day 
after penetration, erythema and skin tenderness are 
felt, accompanied by pruritus (severe itching) and a 
black furuncular nodule surrounded by a white halo of 
stretched skin caused by the expansion of the flea.For 
this matter it is better to begin to apply parafinic waxes 
right the first or the second day after the aggression 
of Tunga p., in order to suffocate the parasite, since 
fecal coils may protrude from the center of the nodule 
where the flea’s anus is facing upward. They should be 
washed off quickly as the feces may remain in the skin 
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unless removed.If neglected, during this 3a substage, 
pain can be severe, especially at night or, if the nodule 
is on the foot, while walking. Eggs will also begin to 
be released and a watery secretion can be observed. 
The radical metamorphosis during the 3rd to 6th day 
after penetration, or neosomy, precedes the formation 
of a small caldera-like rim rampart as a result of the 
increased thickness of the flea’s chitinexoskeleton. 
During the caldera formation, the nodule shrinks a bit 
and it looks as if it is beginning to dry out; this takes 
2 weeks and comprises stage 3.

At the third week after penetration and stage 4, the 
eggs’ release will have stopped and the lesion will 
become smaller and more wrinkled. As the flea is near 
death, fecal and water secretion will stop altogether. 
Pain, tenderness, and skin inflammation will still be 
present. Around the 25th day after penetration, the 
lesion looks like a black crust and the flea’s carcass 
is removed by host repair mechanisms and the skin 
begins to heal. With the flea gone, inflammation may 
still persist for a long time.

Anyway caudal tips and abdomen can be observed 
thanks a lens and if the person who has been pinched 
by the Tunga notices this “penetration” subitaneously, 
and thus can immediately spread onto the spot of the 
skin, where the flea is penetrated, paraffinic waxes, 
avoiding the flea drives her complete life cycle and 
disease grows perilous and perhas letal.

After the first applications (three pro day) the treatment 
must last almost 7 days.

It is possible to behold the lack of faeces or eggs owing 
to the lens after the 4th day of applications.

The flea is completely exterminated.

We have attempted to employ the same wax even as 
preventive agent, especially in some parts of the child’s 
body that can be assaulted by Tungia p.

For instance, we prayed the kid to spread the wax onto 
a little wound onto hand and between one finger and 
another and convinced him to play with sand in the 
foreshore close to a dirty river.

MATERIALS AND METHODS

We have recruited a Brazilian child (7 y.old) who once 
upon a time was pinched in his right foot by a Tungia 

penetrans and for the fact he did not inform his parents 
of the disadventure, underwent to a drastic cure by 
metronidazole and amoxicillin (with all the carreau of 
risky side effects that buid up a perennial morbidity), 
after 2 months from the assault of the sand flea and the 
complete Calvary due to the syndrome of intections.

This volunteer uses to play with sand (as all childrens 
do) along the a river on the sand.

It is wellknown that Tungia p. likes lukewarm 
temperatures (till 30°C) and humid environmental 
conditions.

We have scrutinised the paper Thielecke and Nordin 
(1) published in 2014 and attempted to discover if it is 
possible to treat Tungiasis throuhout all the lifecycle of 
the insect by occlusive paraffines, like dimethicone, for 
the sake of the diachysis of all paraffines that resemble 
human sebum (the AA refer that the employ of the mix 
of viscous dimethicone is advisable during the passage 
from II and II Fortaleza’s stage) and we can assert that it 
is utterly true and a complete tretament throughout all 
the 6 Fortaleza’s stages is not possible at all, nevertheless 
we have revealed that if the treatment is made using an 
occlusive wax (chinese wax) that is a fatty, solid substance, 
produced by bees from Far East, and employed by them 
in the construction of their comb, results can be amazing. 
This cerumen is first excreted, from a row of pouches along 
their sides, in the form of scales, which, being masticated 
and mixed with saliva, become whitened and tenacious. 
Its natural color is pale or dull yellow.

Since the melting point of chinese wax is quite elevated 
we have prepared an emulsion with macadamia nut oil, 
in order to render it spreadable more easily.

It is suggestive to recall that chinese wax is produced 
by an insect, the coccus sinensis, and so this typology 
of healing could reflect the Dantesque retaliation.

The malaise evoked by an insect (a parasite) can be 
cured with a secrete obtained from another insect.

The applications began the very first day the child 
noticed a slight pain and itch in his left hallux (he has 
no more the right big toe) and were repeated three 
times pro day.

We used a lens the very first day noticing that the 
abdomen of the Tungia was mobile and flapping alla 
round the point of penetration of the parasite.
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RESULTS

Effectively for the first two days the entire caudal tip 
and abdomen were well visible under the lens.

After the third day, we observed only a little reddish 
spot, where the flea was penetrated and the child 
asserted he felt a little itch but not pain.

At fourth day, even pruritus disappeared and after 
the 7th day the skin was clear as no insect had never 
penetrate the cutis.

The childat the end of our study is safe and shows any 
symptom of infection nor itching or pain.

DISCUSSIONS AND CONCLUSIONS

For the fact that Tungia p. hits children under 
10 years and they do not possess the ability to notice 
that something odd or wrong is happening in their 
organism, and even that too often they had played in 
certain places or zones prohibited by their parents, 
and in these places there is a real chance to encounter 

the sand fleas, this situation complicates the cursus 
of eventual operations of diagnose and a prompt and 
early intervent.

Praffinic waxes and occlusive jellies and especially 
chinese wax find a notable interest if applied at the very 
beginning of the Tunga penetration until the beginning 
of the third Fortaleza’s step.

REFERENCES

1. Thielecke M, Nordin P, Ngomi N, Feldmeier H. Treatment of  
Tungiasis with Dimeticone: A Proof-of-Principle Study in Rural 
Kenya. PLoS Negl Trop Dis. 2014;8:e3058.

2. Beaucournu J-C, Degeilh B, Mergey T, Muñoz-Leal S, González-
Acuña D. Le genre Tunga Jarocki, 1838 (Siphonaptera: 
Tungidae). I – Taxonomie, phylogénie, écologie, rôle pathogène. 
Parasite. 2012;19:297-308.

3. Heukelbach J. Invited Review-Tungiasis. Rev Instit Med Trop São 
Paulo. 2005;6:307-13.

Copyright by Lorenzo Martini. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, 
provided the original author and source are credited.
Source of Support: Nil, Confl ict of Interest: None declared. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


