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Abstract

Background/Objectives: Viper envenomation in Italy is uncommon but carries significant
clinical and forensic implications: an average of 257 bites per year are estimated, with only
one fatality. This epidemiological context necessitates careful consideration of the standard
of care and professional liability The article aims to outline the clinical and medico-legal
dimensions of viper bites within both national and international contexts. Methods: We
report the case of a 40-year-old woman bitten by a viper in an urban environment. At the
initial emergency department visit the presentation was classified as Grade 0 (“dry bite”)
according to Boels and, after 21 h, was discharged in good condition. Three days later, she
returned with worsening symptoms and CT imaging revealed intrafascial and subcuta-
neous edema. The subsequent onset of complications prompted a criminal malpractice
investigation. Therefore, we performed a PubMed search which yielded 125 records; after
applying eligibility criteria, 33 articles were included, supplemented by manual reference
checking for a total of 60 sources reviewed. Results: Comparison with the Australian
model suggests the need for more standardized care pathways in Italy, while accounting
for local toxicological and epidemiological specificities. Conclusions: This case and the
accompanying literature analysis highlight that, even in low-incidence settings, structured
patient communication, multidisciplinary management, collaboration with Poison Con-
trol Centers, and adherence to good clinical practice are crucial for patient safety and for
mitigating medico-legal risk.

Keywords: snake bites; viper bites; viper envenomation; professional liability; multidisciplinary
management

1. Introduction
Snakebites represent a serious public health problem in many parts of the world, with

several species of venomous snakes posing a threat to humans and animals [1–6]. They
can lead to a wide range of consequences, which vary depending on the snake species, the
amount of venom injected, and the patient’s clinical condition. Snake envenomation may
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cause local effects such as severe pain, progressive edema, ecchymosis, and tissue necrosis,
often associated with systemic manifestations including nausea, vomiting, hypotension,
and coagulopathy with altered coagulation times and thrombocytopenia. Rarer compli-
cations include anaphylactic shock, acute renal failure, and neurotoxicity with clinical
manifestations such as ptosis or paralysis; therefore, timely access to appropriate medical
care following a bite can make the difference between life and death [4].

Each year, an estimated 5.4 million venomous snakebites occur worldwide, resulting
in between 1.8 and 2.7 million cases of envenomation and approximately 100,000 deaths
globally [1,5]. However, it is important to emphasize that many cases are not reported or
recorded; consequently, these estimates may be underestimated.

Snakebite incidence varies considerably across continents. Asia is the region with the
highest number of snakebites, with countries such as India, Bangladesh, and Sri Lanka re-
porting a high number of cases annually. Snakebites are also common in Africa, particularly
in sub-Saharan Africa and North Africa. In the Americas, the burden is more significant
in Latin America, especially in Brazil, Colombia, and Mexico [2]. In Oceania, snakebites
are mainly distributed in Australia and Papua New Guinea and are largely attributable
to species such as the taipan, brown snake, and tiger snake. Inland taipan in particular
(Oxyuranus microlepidotus) is known to be the most venomous terrestrial snake in the world
in terms of venom toxicity [3].

Snakebites are less common in Europe than in other parts of the world, but they remain
relatively frequent in certain regions, such as the Balkans [2]. In Italy, snakebite envenoma-
tion is a relatively rare occurrence. Venomous snakebites are so rare in Italy that it is difficult
to provide even an approximate estimate of their incidence. The majority of snakes found
in Italy belong to non-venomous species. The family Viperidae includes the only venomous
species present in the country. The asp viper, or common viper (Vipera aspis), is the most
common and widely distributed species throughout the Italian territory. According to
available data, an average of 257 viper bites occur annually in Italy [5]. On average, only
one case per year is fatal, often due to individual characteristics or pre-existing conditions
of the victim, such as low body mass in children or poor health status in adults (particularly
in cases of cardiovascular disease).

The coexistence of numerous non-venomous species raises the issue of correct snake
identification, which is of fundamental importance for establishing appropriate therapy in
cases of envenomation.

From a medico-legal standpoint, careful and thorough clinical documentation is essen-
tial in the management of viper bites. The timeline of the event should be clearly recorded,
including the time of the bite, emergency department admission, and any progression
of symptoms. It is equally important to document the severity assessment, serial vital
signs, laboratory results, and the clinical reasoning behind treatment decisions, including
why antivenom was or was not administered. Clear informed consent, as well as detailed
discharge and follow-up instructions, are also crucial. In low-incidence settings, where
healthcare professionals may have limited direct experience with envenomation, structured
documentation and early consultation with Poison Control Centers not only support good
clinical practice but also help reduce medico-legal risk.

Following a brief overview of the problem, a clinical case was analyzed from a medico-
legal perspective, relating to judicial proceedings brought against a healthcare professional
following the management of a viper bite. The analysis focused on the correct clinical and
medico-legal management of such events, with particular attention to the identification of
the most appropriate diagnostic–therapeutic pathway. This aspect is especially relevant
in contexts such as Italy, where viper bites represent a rare event of relatively limited
severity compared with countries such as Australia [6], where these incidents constitute a
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more significant public health concern. A case report is presented, and the medico-legal
implications emerging from the case are discussed.

2. Materials and Methods
The study began with the analysis of a clinical case brought to our attention, followed

by a review of scientific literature concerning snake envenomation, conducted with the
aim of outlining the clinical and medico-legal aspects of viper bites in both national and
international contexts. The bibliographic search was performed using PubMed, employing
the following keywords: forensic OR medicolegal AND snakebite OR envenomation AND
treatment protocol. We applied a time frame from 2015 to 2025, and the initial search
yielded a total of 125 results. After removing duplicates and applying eligibility criteria
(inclusion of articles only in English and relevant for medico-legal or clinical-toxicological
content), 33 articles were included in the final review. The exclusion criteria applied were:
in vitro studies, studies concerning viper species not present in Italy or Australia, as well as
venomous organisms other than vipers; publications with outcomes not aligned with the
objectives of the present study, and articles without full-text availability. A complementary
manual search allowed the retrieval of additional relevant documents, bringing the total
number of analyzed papers to 60, as shown in Figure 1.

Figure 1. Prisma Flow Chart.

Concurrently, a comparative analysis was conducted between the Italian and Aus-
tralian models for the management of snake envenomation. Australia was selected as a
reference point due to its high epidemiological burden associated with bites from highly
venomous snakes and the well-established structure of its clinical and antivenom response
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protocols [6,7]. This analysis allowed for the identification of differences in clinical man-
agement and medico-legal implications, providing useful insights to improve diagnostic,
therapeutic, and preventive strategies that could also be applied in contexts with lower
incidence and relative severity, such as Italy.

The aim of this study is therefore to examine in depth the diagnostic–therapeutic
management criteria and medico-legal implications of viper bites, with particular attention
to their handling in contexts characterized by low incidence and relative severity, such
as Italy. Furthermore, the research seeks to identify critical issues in the healthcare and
medico-legal management of such events, outlining possible intervention strategies to
improve treatment standards and reduce the risk of legal disputes.

2.1. The Case
2.1.1. Clinical Case

We report the case of a 40-year-old woman who presented to the Emergency De-
partment after being bitten on the right foot by a snake, likely a viper. Upon arrival, she
exhibited a small puncture wound on the middle phalanx of the third toe of the right foot
and a tourniquet applied to the mid-third of the ipsilateral leg. The patient was alert and
oriented, with stable vital signs and no evidence of systemic compromise. The bite was
irrigated and treated with a lymphatic bandage. Blood tests were within normal limits.
After consultation with the Poison Control Center (CAV), the healthcare team decided to
monitor the patient without administering antivenom. Serial laboratory tests continued to
show values within the normal range. The patient was discharged the following day with
a prescription for antibiotics, corticosteroids, and local anti-inflammatory treatment, with
instructions to return immediately in case of any changes in her condition. Three days later,
the patient was readmitted to the Emergency Department due to significant worsening
of symptoms, including diffuse hematoma and edema of the ankle and leg affected by
the bite, as well as evident blood collections in the popliteal and medial thigh regions,
marked tenderness on palpation, and decreased local sensation, associated with headache.
The patient reported that symptoms had begun immediately after discharge. Peripheral
pulses were present and palpable. Laboratory tests showed mild anemia (Hb 9.2 g/dL),
coagulation abnormalities (prolonged PT and PTT), and signs of systemic inflammation.
After repeated consultations with the CAV, treatment was initiated with enoxaparin 4000 IU,
broad-spectrum antibiotics, and intravenous hydration. Contrast-enhanced CT of the lower
limb revealed extensive intrafascial and subcutaneous edema. Following the onset of com-
partment syndrome, the patient underwent fasciotomy, followed by administration of two
doses of antivenom. The postoperative course was uneventful, with progressive improve-
ment of edema, limb function, and general symptoms. Blood tests, including coagulation
parameters, normalized during hospitalization. The patient was subsequently discharged
in good general condition after a period of monitoring, without further complications.

2.1.2. Medico-Legal History

Following the events described, a legal proceeding was initiated after the patient filed
a complaint against the healthcare personnel involved, alleging alleged negligence and
imprudence during observation and treatment. Specifically, the accusation concerned a
delayed administration of antivenom and discharge after a period of observation deemed in-
sufficient, allegedly non-compliant with recommendations for Grade 1–3 envenomation [8].

A detailed review of the medical records and applicable guidelines demonstrated
that case management was appropriate and consistent with clinical protocols. At initial
presentation, the patient had a small puncture wound on the third toe of the right foot, stable
vital signs, and normal laboratory values, including coagulation and renal function. The
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case was classified as Grade 0 according to Boels’ classification [8], corresponding to a “dry
bite,” for which immediate antivenom is not indicated unless symptoms progress rapidly.

During approximately 21 h of hospital observation, repeated clinical and laboratory
monitoring showed no significant deterioration. According to the Stockholm criteria,
antivenom is indicated only in the presence of hypotension, circulatory shock, severe pro-
longed gastrointestinal symptoms, mucosal edema with risk of airway obstruction, rapid
extension of edema to an entire limb or trunk, neurological symptoms, or in extreme cases
when laboratory markers show significant leukocytosis, elevated AST/ALT/CK, metabolic
acidosis, hemolysis, ECG changes, or coagulopathy. As none of these criteria were met,
conservative management was adopted, confirmed by consultation with the Poison Con-
trol Center. The patient was discharged in stable condition with clear instructions for
home monitoring and immediate return in case of symptom progression. The subsequent
worsening leading to compartment syndrome occurred in an extra-hospital setting, as the
patient returned to the ED only three days after discharge, reporting a gradual progression
rather than a sudden deterioration. At readmission, the patient received antivenom and
appropriate treatment for the new clinical scenario. Follow-up examination one year later
revealed good general condition, absence of edema, cyanosis, or skin lesions, and only
residual scarring from the fasciotomy. Review of initial management confirmed adherence
to national and international guidelines, appropriate observation, specialist consultations,
and clear discharge instructions. Had the patient followed medical advice promptly, treat-
ment could have been more effective and timely. Consequently, the healthcare personnel
were not held responsible for the subsequent complications, and the legal proceedings
concluded with dismissal of the accusations, affirming the appropriateness of the initial
clinical management.

3. Results
3.1. Clinical Features and Classification of Viper Bites

Viper bites represent a potentially serious medical emergency, particularly in rural and
mountainous areas where these snakes are more common. The characteristic impression of
the two fangs can be easily distinguished [9,10], in contrast to bites from non-venomous
snakes, which typically leave a semicircular mark [11] (Table 1).

Table 1. Morphological characteristics of snakes.

Venomous Viper Non-Venomous Snakes

Bite
Two deeper puncture wounds from the
venomous fangs, sometimes followed by
additional smaller marks

Small puncture marks arranged in a
semicircular pattern

Pupil Elliptical, vertical shape Round, fully circular pupil

Head Triangular, flat, clearly distinct from the rest of
the body

Head with a more rounded morphology, poorly
differentiated from the neck

Scales Keeled Smooth

Body Stocky, with a short tail Slender, elongated body with a tail that
gradually tapers distally

Vipers, through their venomous fangs, can inject a variable amount of venom
(5–40 mg) [12], causing local and systemic reactions that depend on the injected dose.
Typically, venom injection induces within 30 min a firm edema and intense pain at the bite
site. However, the absence of local manifestations within 2–3 h after the bite indicates a
“dry bite,” meaning no venom was injected. In cases where venom is indeed injected, local
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signs may progress to severe systemic complications [13], including hemodynamic, diges-
tive, coagulation, and renal disturbances [14]. Coagulation abnormalities can range from
thrombocytopenia and fibrinolysis to disseminated intravascular coagulation (DIC) [15],
occasionally accompanied by hemolysis [11].

For more effective clinical management, viper bites are classified into four severity
grades (Boels Classification) [8]:

 Grade 0 (dry bite): presence of bite marks without local or systemic signs.
 Grade 1 (minimal envenomation): localized edema at the bite site without

systemic symptoms.
 Grade 2 (moderate envenomation): regional edema extending to part of the affected

limb, moderate hypotension, vomiting and/or diarrhea.
 Grade 3 (severe envenomation): extensive edema reaching the trunk, prolonged

hypotension or shock, hemorrhages, and significant hemodynamic alterations [16].

Timely diagnosis and treatment, including potential antivenom administration, are
crucial to prevent severe or fatal complications. Management of viper bites requires a
multidisciplinary approach, encompassing careful monitoring and symptomatic or specific
treatment according to the severity of the clinical presentation [17].

3.2. Snake Venom Toxins and Pathophysiological Mechanisms

Snake venom is a complex substance secreted by the venom glands located in the
snake’s head, consisting of a mixture of proteins, peptides, organic molecules, and salts
dissolved in an aqueous medium. Its composition varies considerably both among different
species and within the same species. Toxic effects depend on the amount injected, which
varies according to bite depth and local conditions, such as the presence of clothing [18,19].

The main classes of toxic proteins include phospholipase A2, serine proteases, metal-
loproteases, disintegrins, and lectin-like proteins [20,21]. Phospholipase A2 enzymes are
responsible for the destruction of cellular membranes, causing hemolysis, inflammation,
and local pain [22]. Serine proteases and metalloproteases act on coagulation factors, induc-
ing hemorrhage or consumptive coagulopathy. Disintegrins interfere with cell adhesion,
hindering coagulation and angiogenesis. Lectin-like proteins exert immunomodulatory
and inflammatory effects, contributing to the severity of envenomation. Together, these
components can produce local manifestations as well as systemic symptoms [23–25].

From a toxicokinetic perspective, venoms are primarily absorbed through subcuta-
neous or intramuscular tissues. Distribution occurs in an initial rapid phase, followed
by a slower elimination phase. Bioavailability can vary widely, ranging from 4% to 81%,
depending on the absorption route and snake species [26].

In Italy, viper venoms (Vipera aspis, Vipera ammodytes, Vipera dell’Orsini) are char-
acterized mainly by hemotoxic and cytotoxic effects, with a moderate risk of neuro-
toxicity. Vipera aspis venom, for example, contains phospholipase A2, proteases, and
hyaluronidase, causing local tissue damage and systemic alterations [27]. In Australia, by
contrast, highly venomous species such as taipans (Oxyuranus spp.) [28], brown snakes
(Pseudonaja spp.) [29], and tiger snakes (Notechis spp.) [30] produce potent neurotoxic and
procoagulant venoms. These can induce rapid paralysis, consumptive coagulopathy, and
systemic hemorrhage [31].

This diversity in venom toxicology reflects the evolutionary adaptation of snakes to
their environments and prey, making personalized clinical management essential, based
on the snake species involved, the severity of envenomation, and the availability of
specific antivenoms.
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3.3. Local and Systemic Complications Following Envenomation

Bites from vipers endemic to Italy, such as Vipera aspis, Vipera ammodytes, and
Vipera dell’Orsini, primarily cause local and systemic effects, with severity varying ac-
cording to the amount of venom injected, bite location, and patient condition. Local lesions
include progressive edema, intense pain, ecchymosis, lymphangitis, tissue necrosis, and
lymphadenopathy, while systemic manifestations may involve coagulopathies, hypoten-
sion, shock, renal damage (e.g., myoglobinuria or coagulopathy) [14], and, less frequently,
neurotoxic effects such as peripheral axonal degeneration [24].

Bites from highly venomous Australian snakes, such as taipans (Oxyuranus spp.),
brown snakes (Pseudonaja spp.), and tiger snakes (Notechis spp.), are characterized by
higher lethality and a different spectrum of injuries. Their venoms are predominantly
neurotoxic, causing rapid paralysis through neuromuscular transmission blockade, and
procoagulant, leading to consumptive coagulopathy and systemic hemorrhage. Additional
complications may include acute renal injury, shock, and multiorgan failure in severe cases.

While Italian viper bites are primarily hemotoxic and cytotoxic with limited neuro-
toxicity, Australian snake bites are dominated by neurotoxic and procoagulant effects,
making timely and targeted treatment crucial, often requiring the administration of
species-specific antivenoms.

It should therefore be recalled that in fatal viper bites, autopsy often represents the
decisive tool for certification of the cause of death, especially when death occurs before any
clinical assessment. The investigation must integrate scene examination, anamnestic recon-
struction, macroscopic and microscopic autopsy findings, and toxicological confirmation.

At external examination, the presence of venom inoculation marks, namely character-
istic fang impressions, together with local hemorrhage and cutaneous necrosis provides
an initial diagnostic orientation; however, causal diagnosis is based on systemic lesions
consistent with the action of the venom. As reported in the literature [32], these may include
venom-induced consumption coagulopathy (VICC), diffuse hemorrhages, and acute renal
failure with tubular necrosis; alternatively, acute respiratory failure due to neuromuscu-
lar paralysis [33] with hypoxic encephalic damage may be observed. Pulmonary edema,
hepatic necrosis, and encephalopathy may also be associated [34].

A careful macroscopic examination must therefore be integrated with an accurate his-
tological microscopic assessment, without neglecting toxicological analysis of the collected
biological samples [35]. Enzyme-linked immunosorbent assay (ELISA) allows venom detec-
tion, whereas LC-MS/MS enables more specific venom characterization and exclusion of
alternative toxic causes. As in many other not fully clear forensic cases, correlation between
autopsy findings and toxicological results ensures medico-legal diagnostic certainty [36].

3.4. Management Strategies for Snake Bites: A Comparison Between Italy, France, and Australia

Australia represents an ideal context for comparing snakebite management strategies,
given the high incidence and severity of these events compared to Italy. With its unique
biodiversity, the country hosts some of the world’s most dangerous snake species, respon-
sible for thousands of envenomation cases each year. The presence of highly neurotoxic
and cytotoxic venoms, combined with the widespread distribution of snakes in rural and
remote areas, poses significant challenges to the Australian healthcare system, necessitating
a standardized and effective approach [37].

In Italy, as in most of Europe [38–42], viper bites are relatively rare and generally less
severe, predominantly causing local toxicity with limited systemic effects. The manage-
ment of viper bites is guided by recommendations from the Italian Society of Toxicology
(SITOX) [43] and the Italian Society of Emergency and Urgent Care Medicine (SIMEU) [44],
which include the Stockholm Criteria for antivenom use [45,46]. These guidelines empha-
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size the importance of prompt first aid and appropriate hospital-based management. The
primary territorial reference for envenomation management in Italy is represented by the
Poison Control Centers [47]. These specialized institutes provide medical consultation via
telephone and, in some cases, online, for the management of poisoning or exposure to
toxic substances. CAV staff include specialist physicians, pharmacists, and toxicologists
who provide guidance on poisoning management, treatment, and preventive measures.
Operators at CAVs provide precise instructions on the appropriate actions in case of any
type of poisoning [36], addressing both the citizens and healthcare professionals. The tele-
phone service offered by CAVs is continuously available to anyone who has experienced, or
suspects exposure to, a toxic agent. CAVs manage cases of drug overdose, food poisoning,
and chemical or biological contamination.

Following a suspected viper bite, it is essential for the patient to remain calm to reduce
venom dissemination and immediately contact emergency services. Immobilization of the
affected limb, with an elastic pressure bandage applied proximally to the bite, is a crucial
measure to limit venom absorption, while the use of tourniquets or incision of the wound
should be avoided.

In the hospital setting, according to SIMEU recommendations, the patient should
be monitored for at least 24 h, with periodic clinical and laboratory evaluations every
6 h. Antivenom administration, based on the Stockholm Criteria [48,49], is indicated in
cases of envenomation with severe systemic symptoms, rapid progression of edema, or
neurotoxic, hemorrhagic, or shock signs. These criteria include persistent hypotension,
neurological alterations such as paralysis, extensive edema, and coagulopathy. Antivenom
administration must be carefully evaluated due to the risk of adverse reactions and is
preferably performed in a hospital setting with intensive care support available for the
management of potential complications [44].

In Australia, guidelines are defined by the Australian Resuscitation Council (ARC) and
the Australian Snakebite Project (ASP) [50,51], which provide detailed recommendations
for snakebite management. ARC Guideline 9.4.8 Envenomation Snakebite emphasizes the
importance of the Pressure Immobilization Technique (PIT) [52] as first aid, which involves
applying a compressive bandage to the entire affected limb to slow venom dissemination
through the lymphatic system. Unlike in Italy, snake identification is facilitated using
the Snake Venom Detection Kit (SVDK), which guides the selection of species-specific
antivenom [6]. Australia is the only country worldwide with SVDKs. Antivenom adminis-
tration is often urgent and can be initiated based on clinical presentation and suspected
species, in accordance with ASP guidelines [30].

Patient monitoring includes frequent assessment of neurological, coagulation, and
renal parameters, due to the high incidence of neurotoxicity and consumptive coagulopa-
thy associated with Australian venoms. Australian guidelines also include protocols for
managing complications such as respiratory failure, which may require intubation and
mechanical ventilation.

Relying exclusively on Australian model could limit the generalizability of the pro-
posed recommendations; therefore, we integrated comparative data from France, which has
snakebite incidence and mortality rates more similar to those of Italy, in order to improve
the practical applicability of the results.

In Italy and France, viper bites show many similarities both in terms of epidemiology
and clinical management. In both countries, the main species involved are Vipera aspis and,
in some areas, Vipera berus [53]. Snakebites are relatively uncommon and usually occur in
rural, mountainous, or wooded areas, particularly during warmer months when outdoor
activities increase. Fortunately, deaths are extremely rare, largely because both countries
have well-developed healthcare systems and clear treatment protocols.
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When a viper bite occurs, the approach to treatment is quite similar in Italy and
France. The first step is careful medical evaluation and immobilization of the affected
limb to limit the spread of venom. Patients are then closely monitored, both clinically and
through laboratory tests such as blood counts, coagulation studies, and kidney function
tests. Most cases are mild and can be managed with supportive care, including pain relief
and observation to ensure that symptoms do not worsen [54].

In more serious cases, when swelling progresses rapidly or systemic symptoms such
as low blood pressure or clotting abnormalities appear, intravenous antivenom may be
administered in a hospital setting [55]. In both countries, antivenom is available in referral
centers and is used according to well-defined clinical criteria, balancing its benefits with
the small risk of adverse reactions. French Poison Control Centers (PCCs) also provide
guidance to healthcare professionals, helping to standardize care. Overall, thanks to similar
medical infrastructures and evidence-based guidelines, the management and outcomes of
viper bites in Italy and France are closely aligned and generally favorable.

In France, eight Poison Control Centers (PCCs) operate 24 h a day, 7 days a week,
responding to all calls from the public and healthcare professionals regarding any type
of exposure to toxic substances. The data collected are stored anonymously in the French
National Poisoning Database (FNDP). The FNDP is managed by the French Ministry of
Health [56].

In the presence of moderate symptoms or rapid progression of edema, involvement
of an entire limb, or systemic signs such as hypotension, persistent vomiting, diarrhea,
neurological alterations, or coagulopathy, antivenom is indicated. France tends to use
antivenom relatively early in these situations, as national studies have shown a reduction
in symptom duration and local complications with timely administration. The antivenoms
primarily used are Viperfav® or Vipertab, which are specific for the main European vipers
(Vipera aspis, Vipera berus, Vipera ammodytes) [57,58].

From a medico-legal point of view, viper bites in Europe require careful documentation
and adherence to standard clinical protocols. In both Italy and France, patients are usually
observed in hospital, monitored for symptom progression and lab changes, and treated
with antivenom when symptoms are moderate or severe. Keeping detailed records of
the bite, the clinical course, treatments given, and any side effects is essential for both
patient safety and legal protection. One important difference between the two countries is
how compensation works. In France, a “no-fault compensation system” allows patients
to receive compensation for injury without needing to prove medical negligence, making
the process faster and more straightforward [59]. In Italy, compensation usually requires
showing a causal link or, in some cases, medical liability, which can make the process
more complex and dependent on proving fault. So, while the clinical management of viper
bites is very similar in both countries, the legal and compensation frameworks differ, with
France prioritizing patient protection through automatic support and Italy relying more on
fault-based assessments.

4. Discussion
This study conducted an in-depth analysis of a clinical case of viper bite within a

medico-legal context and provided a critical comparison of Italian and Australian manage-
ment strategies, highlighting significant differences determined by epidemiological context,
prevalent clinical severity, and the availability of specific resources.

In the presented clinical case, the initial management of the bite was appropriate and
in accordance with SIMEU guidelines and the Stockholm Criteria, considering the bite
classification as a “dry bite”. The decision to monitor the patient without immediate an-
tivenom administration was consistent with international clinical recommendations, which
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reserve such treatment for cases of moderate to severe envenomation with systemic signs
or rapidly evolving symptoms. The onset of delayed complications, such as compartment
syndrome, was managed promptly and appropriately upon readmission, underscoring the
importance of patient compliance with discharge instructions, a crucial factor in preventing
serious complications.

Analysis of the two management contexts shows that in Italy, where viper bites are
rare and generally less severe, a conservative approach prevails, based on prolonged
monitoring and selective antivenom administration. In contrast, in Australia, the high
incidence and lethality of bites from highly venomous snakes have led to the development
of more aggressive therapeutic strategies, emphasizing rapid snake identification using
Snake Venom Detection Kits and early administration of species-specific antivenoms.

This difference in management also reflects the toxicological profiles of the snakes
present in the two countries. In Italy, the predominance of hemotoxic and cytotoxic effects,
with limited neurotoxicity, justifies a more cautious approach focused on local complications
such as tissue necrosis and compartment syndrome, which represent the main risks. In
Australia, the predominance of neurotoxic and procoagulant effects, which can rapidly
lead to paralysis, shock, and disseminated coagulopathy, necessitates a rapid and highly
targeted response.

From a medico-legal perspective, the analysis of the two systems shows that profes-
sional responsibility is closely linked to the epidemiological context and the availability of
resources. In Australia, the presence of strictly standardized protocols and dedicated diag-
nostic tools allows clinicians to demonstrate correct conduct objectively. In this scenario,
failure to apply the Pressure Immobilization Technique or delay in initiating antivenom ther-
apy could constitute negligence, given the widespread availability of detailed guidelines
and diagnostic means.

In Italy, the rarity of snakebite cases makes adherence to SIMEU and SITOX recom-
mendations and the Stockholm Criteria central, with particular attention to the timeliness
of first aid, clinical and laboratory monitoring, and accurate documentation of therapeutic
decisions, including the rationale for withholding antivenom if applicable. Proper comple-
tion of the medical record and obtaining informed consent represent essential medico-legal
safeguards, especially considering the risk of adverse reactions associated with antivenom.
While in Australia the presence of standardized protocols facilitates demonstration of
compliant conduct, in Italy the infrequency of cases requires even greater attention to
documenting therapeutic decisions and the involvement of Poison Control Centers as
specialist support.

This case illustrates that, in the absence of specific national guidelines, medical prac-
tice grounded in full patient information, a multidisciplinary approach, and adherence to
good clinical practices is crucial for reducing the risk of litigation or unfavorable judicial
outcomes. In this perspective, the Australian experience, characterized by high incidence
of envenomation and the presence of dedicated guidelines and protocols, offers valuable
insights for the Italian context. In particular, through the definition of more standard-
ized procedures and the adoption of validated diagnostic tools and decision algorithms,
the margin of clinical error could be reduced. Indeed, despite the toxicological and epi-
demiological differences from the Australian paradigm, applying these principles could
encourage the establishment of tailored management pathways, enhancing patient safety,
traceability of clinical decisions, and the robustness of medico-legal defense in the event of
judicial scrutiny.

In this context, artificial intelligence solutions, based on machine learning techniques
and international, multidisciplinary data sharing, could be integrated into viper bite man-
agement pathways, with potential clinical and medico-legal benefits [8,60–62]. Predictive
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algorithms fed with clinical, laboratory, and toxicological data could facilitate severity clas-
sification and guide clinical management. Beyond decision support and early warning, AI
tools could contribute to the analysis of epidemiological and environmental data to identify
high-risk areas, supporting preventive strategies and more targeted healthcare planning. In
this perspective, such systems could not only improve clinical safety but also strengthen the
defensibility of medical conduct in legal settings, facilitating a multidisciplinary approach
involving physicians, toxicologists, and Poison Control Centers.

5. Limitations
The study has several limitations that should be considered when interpreting the

results. First, the data are based on a single clinical case, which limits the generalizability
of the observations to other contexts or populations. Second, the literature review relies
mainly on observational and retrospective studies, with potential biases in the collection and
recording of clinical and medico-legal data. The rarity of viper bites in Italy results in very
small sample sizes, reducing the statistical power of the available evidence. Furthermore,
the absence of national guidelines makes it difficult to standardize protocols and compare
results, relying only on regional recommendations or those of scientific societies. Finally,
medico-legal evaluations and possible long-term patient outcomes are poorly documented,
limiting the ability to draw definitive conclusions regarding the risk of complications or
professional liability.

6. Conclusions
The management of viper bites in Italy, even in a context of low incidence and severity,

and paradoxically precisely because of this, combined with the potential for high compen-
sation claims due to unclear information, requires targeted clinical attention and adherence
to guidelines to prevent complications and minimize medico-legal liability. The presented
case demonstrates that management based on full patient information, a multidisciplinary
approach, structured collaboration with Poison Control Centers, and adherence to good clin-
ical practices represents a key factor for patient safety and risk reduction. Comparison with
the Australian model, characterized by a high incidence of envenomation and dedicated
protocols, suggests the potential benefit of implementing more uniform and standardized
pathways in Italy, while respecting local toxicological and epidemiological characteristics.

In this context, artificial intelligence solutions focused on decision support and early
warning, based on machine learning and international, multidisciplinary data sharing,
could further strengthen viper bite management, improving both clinical safety and the
medico-legal defensibility of medical conduct.
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