


Case report 

Suspected Cutaneous Loxoscelism Presenting with Necrotic Foot Lesions in Zagreb, Croatia: A Case Report and Literature Review
Abstract
Background: Loxoscelism, the clinical syndrome caused by envenomation by recluse spiders of the genus Loxosceles, is one of only two spider-bite syndromes of medical importance in Croatia. In Europe, the Mediterranean recluse spider (Loxosceles rufescens) is the sole representative of the genus, and its presence has been documented in Croatia, where it is the only venomous spider of medical importance besides Latrodectus spp.
Case presentation: A previously healthy 46-year-old Caucasian woman presented to the emergency department of the University Hospital Centre Zagreb after being bitten on the right foot by an unidentified arthropod while at work in a supermarket. She initially developed a small, painful, pruritic papule that progressed to a 2 × 3 cm open wound with a small necrotic area on the great toe, accompanied by a second, smaller, similar lesion on the fourth toe. Physical examination and laboratory work-up, including a complete blood count, coagulation parameters, renal and hepatic parameters, and C-reactive protein, were unremarkable, and no systemic symptoms were present. The lesions were judged clinically compatible with cutaneous loxoscelism. She was treated empirically with oral cephalexin (500 mg three times daily for 7 days), topical wound spray, and hydrogel plus adhesive foam dressings, with scheduled dermatological and laboratory follow-up and explicit return precautions for systemic symptoms (nausea, jaundice, fever, abdominal pain) or lesion progression.
Conclusions: Cutaneous loxoscelism should be considered in the differential diagnosis of necrotic skin lesions in Croatia. Compared with published cases, this patient had an unusually distal bite site (foot), no systemic involvement, and a favourable outcome with oral antibiotic and modern dressing therapy alone. In settings where specific antivenom is unavailable, early recognition, supportive wound care, and monitoring for the rare visceral (haemolytic–renal) form are the cornerstones of management. 
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Introduction
Of the more than 50,000 described species of spiders, only a handful are capable of causing significant envenomation in humans. Together with latrodectism caused by widow spiders (Latrodectus spp.), loxoscelism caused by recluse spiders (genus Loxosceles, family Sicariidae) is regarded as one of the spider-bite syndromes of genuine global clinical importance (Isbister & Fan, 2011; Lopes et al., 2020). Approximately 140 species of Loxosceles are recognised worldwide, most of them distributed in the temperate and tropical regions of the Americas; the most medically important species include L. reclusa in North America and L. laeta, L. intermedia, and L. gaucho in South America (Vetter, 2008; Lopes et al., 2020). A recent observational study of recluse spiders has also highlighted the need for caution when attributing necrotic skin lesions to spider bites without direct evidence of envenomation (Coticchio & Cassill, 2026).
The hallmark of Loxosceles venom is sphingomyelinase D, an enzyme unique among spider venoms that acts as the principal dermonecrotic and haemolytic factor, triggering endothelial injury, thrombosis, complement-mediated haemolysis, and a cytokine-driven inflammatory cascade (Hogan et al., 2004; Gremski et al., 2023). Clinically, loxoscelism presents in two main forms: a cutaneous (dermonecrotic) form confined to the skin, and a much rarer visceral or viscerocutaneous form characterised by intravascular haemolysis, anaemia, acute kidney injury, and occasionally disseminated intravascular coagulation (Swanson & Vetter, 2006). A recent case series further documents cutaneous loxoscelism and recognises the possibility of accompanying systemic manifestations (Vijay et al., 2025). Persistent local complications have also been described, including secondary lymphoedema after a reported recluse spider bite (Montoya et al., 2022). Research into medical textiles has also considered materials intended to support wound care and tissue repair, although this does not establish their effectiveness specifically for loxoscelism (Sharma et al., 2026).
In Europe, only one species occurs: the Mediterranean recluse spider, Loxosceles rufescens. It is strongly synanthropic, has been transported by humans far beyond its Mediterranean origin, and is now considered one of the most invasive spiders in the world (Nentwig et al., 2017). Records of L. rufescens have been reported from several Mediterranean countries, including Croatia (Cachia et al., 2016; Grbac et al., 2019), yet European loxoscelism remains rarely diagnosed and probably under-reported, with published case reports originating mainly from France, Italy, Spain, Malta, Turkey, Greece, and Israel (Hubiche et al., 2013; Cachia et al., 2016; Rubenstein et al., 2016; Trave et al., 2020). In Croatia, L. rufescens is the only Loxosceles species and—together with Latrodectus spp.—one of only two spiders of medical importance. Although the presence of Mediterranean recluse spiders in Croatia has been documented, published clinical descriptions of suspected cutaneous loxoscelism managed in Croatia remain limited. In particular, necrotic lesions affecting distal sites on the foot without identification of the biting arthropod present a diagnostic and reporting gap relevant to this case.
This report describes a case of strongly suspected cutaneous loxoscelism managed at the University Hospital Centre Zagreb, Croatia, and compares it with published cases, discussing epidemiology, clinical forms, treatment, and the role of antivenom.
Case Presentation
A 46-year-old previously healthy Caucasian woman presented to the emergency department of the University Hospital Centre Zagreb, Croatia, following a bite by an unidentified insect while at work in a supermarket. She was wearing sandals at the time and was bitten on the great toe of the right foot. She initially developed a small papule accompanied by pain and pruritus. The lesion subsequently progressed to a 2 × 3 cm open wound with a small necrotic area (Figure 1), and a second, smaller, similar wound appeared on the fourth toe of the same foot (Figure 2). The offending arthropod was not captured or identified.
On physical examination, the patient was haemodynamically stable and afebrile, with oxygen saturation of 100% on room air, a pulse of 76 beats per minute, a respiratory rate of 16 breaths per minute, and a blood pressure of 142/80 mmHg. There were no systemic symptoms. Laboratory testing was unremarkable, with no evidence of anaemia, leukocytosis, thrombocytopenia, coagulopathy, or inflammation (erythrocytes 4.49 × 10¹²/L, haemoglobin 118 g/L, leukocytes 6.3 × 10⁹/L, platelets 247 × 10⁹/L, international normalized ratio 0.88, creatinine 63 µmol/L, total bilirubin 3 µmol/L, C-reactive protein 1.3 mg/L; other haematological, biochemical, and coagulation parameters were within reference ranges).
An ad hoc literature review was conducted in the emergency department. The clinical picture—two localized necrotic lesions on the foot developing after a reported arthropod bite, in the absence of systemic toxicity—was judged compatible with cutaneous loxoscelism, presumably caused by Loxosceles rufescens, the only venomous Loxosceles spider in Croatia. The patient was referred to a dermatologist the following day and was prescribed oral cephalexin 500 mg three times daily for 7 days and a topical wound spray (Effigerm), followed by hydrogel (Granugel) and adhesive foam (Aquacel foam) dressings. She was instructed to have her laboratory tests repeated through her family physician and was given explicit return precautions: she was advised to return to the emergency department immediately if she developed nausea, jaundice, other systemic symptoms (abdominal pain or high fever), or worsening of the skin lesions. 
Discussion
Epidemiology of loxoscelism worldwide
Loxoscelism is a genuinely global health problem, but its incidence is highly uneven. The great majority of verified cases occur in the Americas, where several species of medical importance are endemic. Large clinical series from Brazil have shown that most cases are mild and cutaneous, whereas systemic involvement occurs in a minority of patients (Málaque et al., 2002; Sezerino et al., 1998). In Chile, a classic prospective series of 216 cases documented that systemic (visceral) loxoscelism accounted for a small proportion of events but was responsible for all fatalities, with eight deaths—predominantly in children—underscoring the particular vulnerability of paediatric patients (Schenone et al., 1989).
Reliable incidence figures are difficult to obtain because the biting spider is rarely captured or identified: in most published series, the implicated spider is confirmed in only a small minority of cases, and many putative diagnoses of "spider bite" in non-endemic regions turn out to be erroneous, a phenomenon termed overdiagnosis of necrotic arachnidism (Swanson & Vetter, 2005; Vetter, 2008; Malaque et al., 2022). Large Brazilian cohorts derived from poison-control and antivenom-utilization data nevertheless confirm thousands of cases annually, with cutaneous lesions predominating and antivenom use reserved mainly for moderate-to-severe disease (Malaque et al., 2022).
In Europe, the epidemiology differs qualitatively. Only one species, Loxosceles rufescens, is present, and published reports of European loxoscelism consist of scattered case reports rather than case series: southern France (Hubiche et al., 2013; Rubenstein et al., 2016), Italy (Trave et al., 2020), Spain, Malta (Cachia et al., 2016), Turkey (Bajin et al., 2011), Greece, and Israel. The species is strongly synanthropic—thriving in buildings, warehouses, and cellars—and has been introduced worldwide, including into the Americas and Asia, making it "one of the most invasive spiders of the world" (Nentwig et al., 2017). In Croatia, L. rufescens has been documented in entomological collections (Grbac et al., 2019) and the country is explicitly included within its recorded range (Cachia et al., 2016). The present case, acquired indoors in an urban supermarket environment, is consistent with the species' synanthropic behaviour and suggests that occult bites may be more common than appreciated.
Cutaneous versus visceral loxoscelism
Loxoscelism is conventionally divided into two clinical forms. Cutaneous loxoscelism is by far the more frequent, representing roughly 85% of cases; it ranges from a mild erythematous papule (grade 1) through dermonecrotic lesions with central cyanosis, blistering, and eschar (grades 2 and 3) (Swanson & Vetter, 2006; Azuara-Antonio et al., 2024). The characteristic "red, white, and blue" sign—a necrotic blue-grey centre, pale ischaemic ring, and peripheral erythema—reflects centrifugal progression of thrombosis and vasculitis driven by sphingomyelinase D (Swanson & Vetter, 2006). Lesions typically evolve over days, ulcerate, and heal over weeks to months, usually leaving a scar.
Visceral (systemic or viscerocutaneous) loxoscelism, by contrast, is rare—estimated at roughly 10–15% of cases—but considerably more dangerous: complement-mediated intravascular haemolysis, haemoglobinuric acute kidney injury, thrombocytopenia, and disseminated intravascular coagulation can develop within 2–3 days of the bite, and case-fatality rates of up to 15% have been reported in systemic disease (Gremski et al., 2023; Azuara-Antonio et al., 2024).  The patient presented here had the pure cutaneous form: localized dermonecrotic lesions without haemolysis (stable haemoglobin, no bilirubinaemia, no haemoglobinuria, normal renal function and coagulation parameters), which explains her benign course. The two-lesion morphology on the same foot is consistent with either multiple bites or local venom spread and has been described in other reports (Azuara-Antonio et al., 2024).
Treatment and the role of antivenom
There is no universally accepted treatment algorithm for cutaneous loxoscelism, and none of the pharmacologic options has been validated in randomised controlled trials (Swanson & Vetter, 2006; Lopes et al., 2020; Manríquez & Silva, 2009). First-line measures are supportive: local cooling (the activity of sphingomyelinase D is temperature-dependent), rest and elevation of the affected limb, analgesia, tetanus prophylaxis, and meticulous wound care (Swanson & Vetter, 2006; Cachia et al., 2016). Systemic dapsone is frequently recommended for its antineutrophil effects, although evidence is limited to case series and it carries risks of haemolysis and methaemoglobinaemia (Azuara-Antonio et al., 2024). Corticosteroids, antihistamines, and antileukotrienes are used empirically; antibiotics are indicated only for secondary bacterial infection of the necrotic wound—which justified the cephalexin prescribed in this patient—and surgical debridement or grafting should be deferred until the necrotic margin is fully demarcated (Hogan et al., 2004; Cachia et al., 2016). Modern moist wound therapy with hydrogels and foam dressings, as used in this patient, supports granulation and re-epithelialisation and has been associated with favourable outcomes in recent reports (Azuara-Antonio et al., 2024).
The only specific treatment is anti-Loxosceles antivenom. Equine F(ab′)₂ antivenoms are produced in several Latin American countries, including Brazil (polyvalent antiarachnid serum), Mexico (Reclusmyn), Peru, and Argentina (Pauli et al., 2006; Azuara-Antonio et al., 2023). A prospective observational study from Brazil showed that early antivenom administration reduces the likelihood and depth of skin necrosis, although benefit is greatest within the first 24–48 hours after the bite (Malaque et al., 2022). Reported experience with Reclusmyn in Mexican patients likewise documented clinical improvement, with skin lesions healing over 4 weeks to 2 months and residual scarring (Azuara-Antonio et al., 2023). Crucially, no anti-Loxosceles antivenom is licensed or available in Europe, including Croatia; European patients therefore depend entirely on supportive management and monitoring for systemic involvement—which reinforces the importance of the safety-netting strategy (repeat laboratory testing and explicit return precautions) adopted in this case.
Comparison with published case reports
The patient presented here shares several features with previously reported cases of cutaneous loxoscelism. In an integrative review of 22 published cutaneous cases, L. rufescens was the most frequently implicated species (40.9%), antibiotics and corticosteroids were the most commonly administered treatments, and surgical debridement with skin grafting was required in 36.4% of patients (Azuara-Antonio et al., 2024). European reports specifically document favourable outcomes with conservative management: a young woman bitten on the thigh in Malta developed combined cutaneous and mild systemic loxoscelism and healed with scarring within two months using only supportive care (Cachia et al., 2016); an 80-year-old man in southern France recovered within two weeks with a non-steroidal anti-inflammatory drug alone (Hubiche et al., 2013); and a 40-year-old Italian woman with a thigh lesion healed over 12 weeks with antibiotics and corticosteroids (Trave et al., 2020). Table 1 summarizes the key characteristics of representative published cases alongside our patient.
Table 1.* Comparison of the present case with selected published case reports of cutaneous loxoscelism.
	Reference / country
	Age, sex
	Bite site
	Clinical form
	Treatment
	Outcome

	Present case (Croatia)
	46 F
	Foot (great and fourth toe)
	Cutaneous (grade 2), no systemic signs
	Oral cephalexin 7 d; topical spray; hydrogel + foam dressings
	Did not return to ER (presumably favorable outcome)

	Azuara-Antonio et al. (2024), Mexico
	62 F
	Thigh
	Cutaneous, necrotic
	Dapsone + IV clindamycin + buprenorphine; topical hemoglobin spray (Granulox)
	Healed by day 70; hyperpigmented scar

	Cachia et al. (2016), Malta
	Young adult F
	Thigh
	Cutaneous + mild systemic (fever, malaise, eruption)
	Hydrocortisone, levocetirizine, doxycycline; then conservative wound care
	Healed in 2 months with scarring

	Hubiche et al. (2013), France
	80 M
	Arm
	Cutaneous
	NSAID alone
	Recovery in ~2 weeks

	Trave et al. (2020), Italy
	40 F
	Thigh
	Cutaneous, necrotic
	Antibiotics + corticosteroids
	Healed in 12 weeks

	Bajin et al. (2011), Turkey
	69 F
	Eyelid
	Necrotic arachnidism
	Antibiotics + corticosteroids
	Healed in 8 weeks

	Aggregate, 22 cutaneous cases (Azuara-Antonio et al., 2024)
	Mean 47.6 y; 54.5% male
	Face 31.8%, thigh 18.2%
	All cutaneous; L. rufescens in 40.9%
	Antibiotics 18/22; corticosteroids 10/22; debridement + grafting 8/22
	Healing over weeks–months; scars common



Differences are equally instructive. This patient's lesions were located on the foot—an uncommon site, since most bites occur on the trunk, thigh, or face—yet remained small and grade 2, with entirely normal laboratory parameters, and the patient did not return to the emergency department following outpatient oral antibiotic and modern dressing therapy without dapsone, antivenom, or surgery. This compares favourably with the more aggressive regimens (systemic dapsone plus clindamycin plus topical hemoglobin spray, healing by day 70) used in a recent Mexican case with a larger thigh lesion (Azuara-Antonio et al., 2024), and with cases requiring debridement and grafting after facial or extensive necrosis (Azuara-Antonio et al., 2024). Unlike the Maltese patient, who developed systemic symptoms (fever, malaise, generalized eruption) (Cachia et al., 2016), this patient never exhibited visceral involvement—consistent with data that L. rufescens envenomation in Europe tends to follow a milder course than that of American species such as L. laeta or L. reclusa, even though in vitro venom potency is comparable (Cachia et al., 2016). Finally, a caveat applies to all such comparisons, including this case: because the spider was not captured, the diagnosis remains presumptive, and conditions such as bacterial pyoderma, necrotizing fasciitis, diabetic ulcer, or other causes of lesions mimicking necrotic arachnidism should be actively excluded in non-endemic settings (Swanson & Vetter, 2005; Vetter, 2008, 2018).


Limitations
The principal limitations of this report are the absence of spider capture or species confirmation, the lack of venom-specific testing (not routinely available in Croatia), and the limited reported follow-up; prospective surveillance and clinician education would help establish the true incidence of loxoscelism in Croatia.
Conclusions
Cutaneous loxoscelism caused by the Mediterranean recluse spider, Loxosceles rufescens, should be included in the differential diagnosis of localized necrotic skin lesions in Croatia, particularly when the lesion follows a reported arthropod bite and exhibits the characteristic dermonecrotic evolution. The disease exists on a spectrum: a benign, self-limiting cutaneous form—as in this patient—and a rare but potentially fatal visceral form dominated by haemolysis and acute kidney injury. Compared with published cases, the present case was remarkable for its distal bite location, complete absence of systemic involvement, and presumed resolution with oral antibiotic and moist-wound dressing therapy alone (because the patient did not return to the emergency department). Because no anti-Loxosceles antivenom is available in Europe, management relies on early recognition, local cooling and wound care, prevention or treatment of secondary infection, and structured monitoring with clear return precautions for systemic symptoms.
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Figure 1. Necrotic cutaneous lesion on the great toe of the right foot, showing a central dark eschar with surrounding erythema, clinically compatible with cutaneous loxoscelism.
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Figure 2. Smaller necrotic lesion on the fourth toe of the right foot, accompanying the primary lesion and consistent with suspected cutaneous loxoscelism.[image: ]
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