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ABSTRACT
We report the case of a 4-year-old female infant who developed ongoing deep dermal necrosis
of the bilateral legs after jellyfish contact in Thailand. Stepwise radical debridement and vacuum
assisted wound therapy seemed to be an effective strategy to prevent progressive soft tis-
sue loss.

ARTICLE HISTORY
Received 30 August 2018
Accepted 4 October 2018

KEYWORDS
jellyfish sting; children;
dermal necrosis; vacuum
assisted wound therapy

Introduction

Jellyfish stings can result in a variety of symptoms,
including pain, swelling, redness, and even severe sys-
temic reactions. The tentacles of some jellyfish species
contain undischarged nematocysts and incorporated
toxins. Discharge is caused by an array of mechanical
and chemical stimuli. It is postulated that immediate
or delayed clinical signs are based on toxicological
and immunological responses to components of jelly-
fish venoms and barbed tubules, including protein-
aceous porins, neurotoxic peptides and bioactive
peptides, collagens, and chitins [1–4].

The emergency treatment of jellyfish stings is based
on pain relief, deactivation of the nematocysts and
neutralization of the venom. An evidence-based
approach does not exist thus far. A variety of topical
substances, including acetic acid, water immersion,
meat tenderizer, baking soda, or urea, are proposed to
inhibit nematocyst discharge and alleviate pain. Birsa
et al. reported that some of these substances actually
stimulate nematocysts discharge. Nevertheless, they
found that the local use of anesthetics (lidocaine) can
reduce pain and even prevent discharge of nemato-
cysts [5]. A meta-analysis of randomized, controlled tri-
als based on stings of jellyfish belonging to the
genera Physalia, Carukia, and Carybdea jellyfish
showed that hot water immersion has a better anal-
gesic effect than the application of ice packs, although

there seems to be no benefit of hot water in terms of
dermatological outcomes [6]. Cegelon et al. docu-
mented the benefit of applying domestic vinegar to
inhibit further discharge of nematocysts [7]. An ana-
lysis of eight cases of box jellyfish stings in Thailand
between 1999 and 2010 underlines the assumed
effectiveness of vinegar as a first aid therapy for pre-
venting potentially fatal complications [8].

Only a few case reports of skin necrosis after jelly-
fish contact can be found in the current literature.
Binnetoglu et al. published the case of a 4-year-old
Turkish male infant who developed Raynaud’s phe-
nomena after a jellyfish sting, and developed digital
necrosis after 10 days. To prevent further progression
of necrosis, treatment with intravenous iloprost, ste-
roids, and hyperbaric oxygen was initiated over a
period of 4 weeks [9]. A published case from Japan
reported digital necrosis of a 31-year-old man after
jellyfish contact in Thailand. The treatment consisted
of initial fasciotomy, repeated debridement, and sub-
sequently reconstructive surgery [10]. According to the
Toxic Jellyfish Network, 3 out of 57 cases of suspected
box jellyfish stings in 2008 and in 2009 resulted in
dermal necrosis and wound healing disturbance. One
patient developed local blisters, swelling, itching, and
neuropathic pain without any signs of infection.
Another patient with acute wound infection devel-
oped local skin necrosis, which required debridement
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twice; ultimately keloid scars developed. The wound
of the third patient became gangrenous, and local
debridement was performed [11].

A systematic review of 8 cases (involving 3 children)
of box jellyfish stings in Thailand documented 4 fatal
and 4 near-fatal courses. In the 4 cases resulting in
death, immediate severe pain was followed by sys-
temic signs, such as cardiovascular shock, respiratory
failure, and cardiac arrest [8].

We report the case of a 4-year-old female infant
who developed ongoing deep dermal necrosis of the
bilateral legs after jellyfish contact in Thailand, for
which stepwise radical debridement and vacuum
assisted wound therapy proved effective.

Case report

A 4-year-old female infant, the daughter of a Thai
mother and a Swiss father, was stung by a jellyfish
during their holidays in Hua Hin, Thailand. The inci-
dent occurred at the beach in shallow water. The
animal was described to be transparent and had
long tentacles (approximately 1m). The girl immedi-
ately experienced intense pain and developed red-
dish sting marks on her legs. Vinegar was
immediately poured over the sting marks. Four
hours later, the girl was treated at the local hospital
with an unknown topical cream. Five days later, she
was presented to the surgical department of a hos-
pital in Bangkok (Figures 1,2). She continued to
report pain. According to information provided by
the attending doctor, the skin marks were dry, with-
out signs of infection, and there was a mild swelling
of the left leg. Systemic therapy with oral prednis-
one and local treatment with SilvexVR cream

(containing sulfadiazine and silver) was initiated. The
girl developed intense local itching, scabbing
occurred, and perifocal redness increased.

Nine days after the injury, she presented to our
emergency department. She was in poor general con-
dition, with tachycardia and fever. Her vital signs were
otherwise stable. Blood markers for inflammation were
slightly elevated (c-reactive protein, 65mg/l). At that
point, some of the sting marks of the left leg showed
superficial dry necrosis with mild perifocal redness
(Figure 3). The few smaller sting marks on the right
poplit were dry. Immediate rehydration and analgesic
therapy were initiated. After collecting samples for
blood cultures, antibiotic therapy with intravenous
amoxicillin/clavulanic acid was initiated. Topical dress-
ing with sulfadiazine silver was applied and changed
to foam dressing (MepilexAgVR ) the following day.

Figure 1. Left leg with dry skin marks 5 days after
the accident. Figure 2. Right poplit with dry skin mark 5 days after

the accident.

Figure 3. Left leg with superficial dry necrosis with mild peri-
focal redness 9 days after the injury.
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Daily reassessments with dressings and stepwise
debridement were performed. At day 14 after the ini-
tial event, deep, tunnel-like necrosis was observed on
the left leg (Figure 4). Radical debridement of the
devitalized tissue under general anesthesia was per-
formed. Vacuum assisted wound therapy (KCI V.A.C.VR )
was initiated. Finally, the ongoing process of deep
necrosis resolved and we were able to close all skin
lesions of the left leg either by direct wound closure
or by split-thickness skin graft (Figure 5). Two
weeks after skin grafting, all wounds on the left
leg healed.

Unexpectedly, the initially unimpressive dry skin
mark in the right poplit developed delayed deep
necrosis 19 days after the initial trauma (Figure 6). The
necrotic tissue was excised and vacuum assisted
wound therapy was initiated. After eight days, the
wound stabilized and we closed the defect with a
rotation flap-plasty.

The scars were initially treated with local massage,
and compression stockings were used in combination
with massage therapy laters. Figure 7 shows the scars
8 weeks after the split-thickness skin graft of the
left leg.

Discussion

Increased international tourism in recent decades has
exposed foreigners to potentially dangerous exotic
animals. With growing access to and increased popu-
larity of traveling to subtropical and tropical coastal
areas, there has been an increase in severe injuries
caused by aquatic animals. During recent years, sev-
eral new subspecies of highly toxic jellyfish have been
reported worldwide.

An increase in the number of box jellyfish in the
Gulf of Thailand has been demonstrated in recent
years [12].

Jellyfish injuries typically occur in shallow water at
the beach. Contrary to adults, children often stay and
play in shallow water for a longer time and are there-
fore at a higher risk of jellyfish stings by animals
stranded on the beach, as in our case. Due to their

Figure 4. Left leg after radical d�ebridement of the devitalized
tissue with very deep, tunnel-like necrosis 14 after trauma.

Figure 5. Left leg after closing of all skin lesions by direct
wound closure and by split-thickness skin graft.

Figure 6. Right poplit with a delayed deep necrosis 19 days
after trauma.

Figure 7. Scars of both legs 8 weeks after the split-thickness
skin graft of the left leg.
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small body surface in relation to the size of the ten-
tacles, children tend to suffer extensive skin lesions.
Moreover, in comparison to adult skin, pediatric skin
provides less mechanical protection because the epi-
dermis is thinner with less hair coverage.The descrip-
tion of the jelly fish, the skin marks, and the clinical
history with intense initial pain and deep delayed soft
tissue-necrosis in our case resembles reports of injuries
due to Cubozoa subspecies [11–13].

Immunological resistance in the native population,
with individuals having a less severe clinical course,
has been discussed in the literature. The increased
rate of lethal outcomes after jellyfish stings among
tourists compared to the local population in Thailand
could be a result of hypersensitivity of Caucasians to
local jellyfish toxins. However, Thaikurea�s group
argued that under-reporting of jellyfish stings exists
among the local population [12]. Due to the small
number of cases with often incomplete data in the
published case series, this hypothesis cannot be pro-
ven nor refuted. Nevertheless, the biracial roots of our
patient, half Thai and half Caucasian, might be an
explanation for the relatively mild and delayed sys-
temic reactions in our case. Furthermore, the affected
surface was relatively small and was treated immedi-
ately with vinegar, as generally advised in the litera-
ture [7,8]. Additionally, the most potent defense cells
of a box jellyfish are located at the bottom of the
body. According to the marks on the skin, the patient
seemed to have contacted only the tentacles. The
ongoing process of deep tunnel-like tissue destruction
with dry necrosis supports this hypothesis [11]. The
delayed soft tissue necrosis could be an immuno-
logical reaction to the remaining injected tubules or a
reactivation of undischarged nematocysts due to
chemical and mechanical stimuli [2]. Our initial
debridements of necrotic tissue may not have been
sufficiently radical, and may have even stimulated
additional nematocysts discharge.

Finally, radical necrosectomy and vacuum assisted
wound therapy seemed to stop the progressive soft
tissue destruction. Continuous negative pressure was
applied to the wound via reticulated polyurethane
foam that could be applied on the deep defects. After
stabilizing and conditioning the wound base, we could
finally reconstruct the skin defect. A meaningful num-
ber of studies in children [14–18] shows the efficacy of
vacuum assisted wound therapy in difficult wounds. It
promotes the preparation of the wound bed by
removing excessive wound fluid and infected compo-
nents and facilitates tissue perfusion and the forma-
tion of granulation tissue. Vacuum assisted wound

therapy was probably a key component in the treat-
ment of our patient. Apart from necrosectomy, it
appears to be effective in removing any remaining
components of the tubules.

The wide diversity of jellyfish species with different
compositions of toxins and the variety of symptoms
makes it almost impossible to define standard thera-
peutic interventions. Current therapy recommenda-
tions are mainly based on case reports, small case
series, and single trials with different modes of appli-
cation and different settings. Hence, the results are
hardly comparable and represent low-quality evi-
dence [6].

Primary prevention is the most important interven-
tion. Information, warnings, and beach closures owing
to local observations and climatic analysis have been
established in many of the affected countries [19,20].
An Australian study showed that jellyfish blooms are
predictable. The authors showed that days with pro-
longed weakening of trade winds are associated with
a higher risk of jellyfish stings [21]. Secondary preven-
tion, such as the use of sunscreen lotion with jellyfish
sting inhibitors, reduces the symptoms after exposure
to jellyfish, as demonstrated in a Norwegian study in
2012 [22].

Conclusion

Severe and prolonged wound complications can
develop after a jellyfish sting. Early radical debride-
ment and vacuum assisted wound therapy seemed to
be effective in stopping the potentially progressive tis-
sue destruction induced by jellyfish sting in our case.

Disclosure statement

No potential conflict of interest was reported by the authors.

References

[1] Holstein T, Tardent P. An ultrahigh-speed analysis of
exocytosis: nematocyst discharge. Science. 1984;
223(4638):830–833.

[2] Tibbals J, Yanagihara AA, Turner HC, et al.
Immunological and toxinological responses to jellyfish
stings. Inflamm Allergy Targets. 2011;10(5):438–446.

[3] Brinkmann DL, et Burnell JN. Biochemical and
molecular characterisation of cubozoan protein toxins.
Toxicon. 2009;54:1162–1173.

[4] Brinkman DL, Konstantakopoulos N, McInerney BV,
et al. Chironex fleckeri (Box Jellyfish) Venom Proteins.
Expansion of a Cnidarian toxin family that elicits vari-
able cytolytic and cardiovascular effects. J Biol Chem.
2014;289(8):4798–4812.

78 D. DESAX-WILLER ET AL.



[5] Birsa LM, Verity PG, Lee RF. Evaluation of the effects
of various chemicals on discharge of and pain caused
by jellyfish nematocysts. Comp Biochem Physiol
Part C. 2010;151:426–430.

[6] Li L, McGee RG, Isbister G, et al. Interventions for the
symptoms and signs resulting from jellyfish stings.
Cochrane Database Syst Rev. 2013;12:1–42.

[7] Cegolon L, Heymann WC, Lange JH, et al. Jellyfish
stings and their management: a review. Mar Drugs.
2013;11:525–550.

[8] Thaikruea L, Siriariyaporn P, Wutthanarungsan R, et al.
Review of fatal and severe cases of box jellyfish
envenomation in Thailand. Asia-Pacific J Public
Health. 2015;27(29):1639–1651.

[9] Binnetoglu FK, Kizildag B, Topaloglu N, et al. Severe
digital necrosis in a 4-year-old boy: primary Ranaud�s
or jellyfish sting. BMJ Case Rep. 2013 Nov 18; 2013.
pii: bcr2013201478. doi: 10.1136/bcr-2013-201478.

[10] Lam SC, Hung YW, Chow ECS, et al. Digital ischaemia:
a rare but severe complication of jellyfish sting. Hong
Kong Med J. 2014;20(5):460–463.

[11] Thaikurea L, Siriaryaporn P. Severe dematonecrotic
toxin and wound complications associated with Box
Jellyfish Stings 2008-2013. J Wound Ostomy
Continence Nur. 2015;42(6):599–604.

[12] Thaikruea L, Siriariyaporn P, Wutthanarungsan R, et al.
Toxic jellyfish situation in Thailand. Chiang Mai Med J.
2012;51(4):93–102.

[13] Haddad V Jr. Environmental dermatology: skin mani-
festations of injuries caused by invertebrate aquatic
animals. An Bras Dermatol. 2013;88(4):496–506.

[14] Contractor D, Amling J, Brandoli C, et al. Negative
pressure wound therapy with reticulated foam in chil-
dren: an overview. J Orthop Trauma. 2008;22(10,
Suppl):S167–S176.

[15] Baharestani M, Amjad I, Bookout K, et al. V.A.C
Therapy in the management of pediatric wounds:
clinical review and experience. Int Wound J. 2009;
6(Suppl 1):1–26.

[16] Caniano DA, Ruth B, Teich S. Wound management
with vacuum-assisted closure: experience in 51 pedi-
atric patients. J Pediatric Surg. 2005;40(1):128–132.

[17] Stiefel D, Schiestl CM, Meuli M. The positive effect of
negative pressure: vacuum-assisted fixation of Integra
artificial skin for reconstructive surgery. J Pediatr Surg.
2009;44(3):575–580.

[18] Schiestl C, Neuhaus K, Biedermann T, et al. Novel
treatment for massive lower extremity avulsion inju-
ries in children: slow, but effective with good cosme-
sis. Eur J Pediatric Surg. 2011;21(2):106–110.

[19] Fenner PJ, Lippmann J, Gershwin LA. Fatal and nonfa-
tal severe jellyfish stings in Thai waters. J Travel Med.
2010;17(2):133–138

[20] Thaikruea L, Siriaiyaporn P. The magnitude of severe
box jellyfish cases on Koh Samui and Koh Pha-ngan
in the Gulf of Thailand. BMC Res Notes. 2016;9:108

[21] Gershwin LA, Condie SA, Mansbridge JV, et al.
Dangerous jellyfish blooms are predictable. J R Soc
Interface. 11:20131168. http://dx.doi.org/10.1098/rsif.
2013.1168

[22] Tonest KA, Andersen TS, Ripp AH, et al. Prophylactic
treatment of jellyfish stings- a randomised trial.
Tidsskr Nor Legeforen nr. 2012;132:1446–1449.

CASE REPORTS IN PLASTIC SURGERY AND HAND SURGERY 79

https://doi.org/10.1136/bcr-2013-201478
http://dx.doi.org/10.1098/rsif.2013.1168
http://dx.doi.org/10.1098/rsif.2013.1168

	Abstract
	Introduction
	Case report
	Discussion
	Conclusion
	Disclosure statement
	References



<<
	/CompressObjects /Tags
	/ParseDSCCommentsForDocInfo true
	/CreateJobTicket false
	/PDFX1aCheck false
	/ColorImageMinResolution 150
	/GrayImageResolution 150
	/DoThumbnails false
	/ColorConversionStrategy /sRGB
	/GrayImageFilter /DCTEncode
	/EmbedAllFonts true
	/CalRGBProfile (sRGB IEC61966-2.1)
	/MonoImageMinResolutionPolicy /OK
	/AllowPSXObjects true
	/LockDistillerParams true
	/ImageMemory 1048576
	/DownsampleMonoImages true
	/ColorSettingsFile (None)
	/PassThroughJPEGImages false
	/AutoRotatePages /All
	/Optimize true
	/ParseDSCComments true
	/MonoImageDepth -1
	/AntiAliasGrayImages false
	/JPEG2000ColorImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/GrayImageMinResolutionPolicy /OK
	/ConvertImagesToIndexed true
	/MaxSubsetPct 100
	/Binding /Left
	/PreserveDICMYKValues false
	/GrayImageMinDownsampleDepth 2
	/MonoImageMinResolution 600
	/sRGBProfile (sRGB IEC61966-2.1)
	/AntiAliasColorImages false
	/GrayImageDepth -1
	/PreserveFlatness true
	/CompressPages true
	/GrayImageMinResolution 150
	/CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
	/PDFXBleedBoxToTrimBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/AutoFilterGrayImages true
	/EncodeColorImages true
	/AlwaysEmbed [
	]
	/EndPage -1
	/DownsampleColorImages true
	/ASCII85EncodePages false
	/PreserveEPSInfo false
	/PDFXTrimBoxToMediaBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/CompatibilityLevel 1.6
	/MonoImageResolution 600
	/NeverEmbed [
	]
	/CannotEmbedFontPolicy /Warning
	/PreserveOPIComments false
	/AutoPositionEPSFiles true
	/JPEG2000GrayACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/PDFXOutputIntentProfile ()
	/EmbedJobOptions true
	/JPEG2000ColorACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/MonoImageDownsampleType /Bicubic
	/DetectBlends true
	/EmitDSCWarnings false
	/ColorImageDownsampleType /Bicubic
	/EncodeGrayImages true
	/AutoFilterColorImages true
	/DownsampleGrayImages true
	/GrayImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/AntiAliasMonoImages false
	/GrayImageAutoFilterStrategy /JPEG
	/GrayACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/ColorImageAutoFilterStrategy /JPEG
	/ColorImageMinResolutionPolicy /OK
	/ColorImageResolution 150
	/PDFXRegistryName ()
	/MonoImageFilter /CCITTFaxEncode
	/CalGrayProfile (Gray Gamma 2.2)
	/ColorImageMinDownsampleDepth 1
	/PDFXTrapped /False
	/DetectCurves 0.1
	/ColorImageDepth -1
	/JPEG2000GrayImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/TransferFunctionInfo /Preserve
	/ColorImageFilter /DCTEncode
	/PDFX3Check false
	/ParseICCProfilesInComments true
	/DSCReportingLevel 0
	/ColorACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/PDFXOutputConditionIdentifier ()
	/PDFXCompliantPDFOnly false
	/AllowTransparency false
	/UsePrologue false
	/PreserveCopyPage true
	/StartPage 1
	/MonoImageDownsampleThreshold 1.5
	/GrayImageDownsampleThreshold 1.5
	/CheckCompliance [
		/None
	]
	/CreateJDFFile false
	/PDFXSetBleedBoxToMediaBox true
	/EmbedOpenType false
	/OPM 1
	/PreserveOverprintSettings true
	/UCRandBGInfo /Remove
	/ColorImageDownsampleThreshold 1.5
	/MonoImageDict <<
		/K -1
	>>
	/GrayImageDownsampleType /Bicubic
	/Description <<
		/ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
		/PTB <>
		/FRA <>
		/KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
		/NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
		/NOR <>
		/DEU <>
		/SVE <>
		/ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
		/DAN <>
		/JPN <>
		/CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
		/SUO <>
		/CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
		/ESP <>
	>>
	/CropMonoImages true
	/DefaultRenderingIntent /Default
	/PreserveHalftoneInfo false
	/ColorImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/CropGrayImages true
	/PDFXOutputCondition ()
	/SubsetFonts true
	/EncodeMonoImages true
	/CropColorImages true
	/PDFXNoTrimBoxError true
>>
setdistillerparams
<<
	/PageSize [
		612.0
		792.0
	]
	/HWResolution [
		600
		600
	]
>>
setpagedevice


