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Abstract

Background: Fatal hemorrhage from ruptured varicose veins is a rare event that may
mimic violent death given the quantity and distribution of blood at the scene. Accurate
determination of cause and manner of death requires careful scene investigation, autopsy,
histology, and ancillary methods such as bloodstain pattern analysis (BPA). Case presen-
tation: We describe an 80-year-old woman found deceased at home, with evidence of
extensive bloodstaining, no significant external trauma except a small laceration over a
varicosity, and ultimately a ruptured branch of the small saphenous vein. The cause of
death was hemorrhagic shock due to spontaneous varicose vein rupture. Discussion:
This case reinforces the importance of integrating death scene findings (including shoe
prints, bloodstain distribution), anatomical dissection, histology, and toxicology to exclude
non-natural causes. We also review recent similar cases in the literature, noting risk factors,
presentation, and common pitfalls. Conclusions: Forensic investigations of massive bleed-
ing in elderly, isolated individuals should include varicose vein rupture in the differential.
A multidisciplinary approach is essential to avoid misclassification of manner of death.
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1. Introduction

Varicose veins are a common chronic venous disorder distributed worldwide, typically
benign but occasionally leading to life-threatening complications due to their ulceration and
bleeding. They result from venous valvular incompetence and structural weakness of the
vein wall, leading to venous hypertension, dilation, and tortuosity of the superficial venous
system [1]. Although spontaneous varicose vein rupture resulting in fatal hemorrhage is a
rare event, such episodes have been reported and may represent a diagnostic challenge in
forensic pathology due to their resemblance to violent or traumatic deaths [2,3]. Literature
reviews estimate that less than 1 in 1000 autopsy cases involve fatal varicose vein rupture [2].

They are a widespread condition, recognized since ancient times and observed across
all populations. Chronic venous disease is more prevalent in women and increases with age,
with contributing factors including prolonged standing, obesity, pregnancy, and hereditary
predisposition [4,5]. Commonly associated symptoms are leg heaviness, fatigue, cramping,
swelling, and nocturnal restlessness. From a pathophysiological standpoint, varicose vein
formation involves both genetic and acquired mechanisms that compromise vein wall
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integrity and valvular function. Recent research emphasizes the role of chronic inflam-
mation, extracellular matrix degradation, endothelial dysfunction, and altered smooth
muscle tone in venous wall remodeling, all of which may predispose to ulceration and
spontaneous rupture [6-8]. While most bleeding episodes from varicose veins are self-
limiting, spontaneous rupture—particularly in elderly or debilitated patients, or in those
with thin, atrophic skin, chronic ulcers, or receiving anticoagulant therapy—can cause
massive external hemorrhage and hypovolemic shock [9-11]. In forensic settings, such
deaths may initially raise suspicion of homicide or suicide, particularly when the scene
exhibits extensive blood loss and dramatic bloodstain patterns [4,12,13]. Therefore, careful
integration of bloodstain pattern analysis (BPA), circumstantial data, and autopsy findings
is essential to differentiate natural hemorrhagic death from violent causes and to reconstruct
the sequence of events accurately [14]. The present study aims to contribute to the limited
forensic literature on deaths due to spontaneous varicose vein rupture. We highlight that,
although this mechanism of death is infrequent, it represents a possible natural cause of
fatal hemorrhage. Through comprehensive evaluation of the scene, BPA, circumstantial
evidence, and autopsy results, it is possible to reconstruct the dynamics of death and avoid
diagnostic errors in forensic practice.

2. Case Report

An 80-year-old woman living alone was found dead in her home. She was unclothed,
only wearing a pair of blue slippers with white rubber soles, which were smeared with
blood. Her body was found collapsed on a chair, with her head tilted slightly backward,
mouth open, upper limbs hanging loosely by her sides, and lower limbs extended with her
feet resting on the floor. A large pool of blood was present beneath her (Figure 1)

Figure 1. Position of the body at the place of discovery, found sitting in a chair surrounded by a large
pool of blood (a). Detail of left slipper (b). Detail of the ankle (c). Orange panel (pool): A bloodstain
resulting from an accumulation of liquid blood on the floor. Light blue panel: the stain resulting from
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the liquid portion of blood (serum). Green panel (transfer stain): a bloodstain resulting from contact.
Yellow panel (drip stain): a bloodstain resulting from a falling drop that formed due to gravity. Purple
panel (flow): a bloodstain resulting from the movement of a volume of blood on a surface due to
gravity or movement of the target. Green panel (saturation stain): A bloodstain resulting from the
accumulation of liquid blood in an absorbent material.

The crime scene showed multiple bloodstains of varying sizes scattered across several
rooms, including the corridors and bathroom, along with some shoe prints. Bloodstain
pattern analysis (BPA) revealed a heterogeneous distribution of stains in each examined
area. In the case presented, the scene of death did not reveal any distribution of bloodstains
in the form of arcs, splashes or distinctive waves on the surrounding surfaces (particularly
vertical ones, such as walls) typical of arterial splashes. Instead, the scene was dominated by:
extensive pools and saturation stains on the floor, indicating a large, passive accumulation
of blood from a low-pressure source; flow patterns resulting from the movement of this
large volume of blood due to gravity; drip stains and transfer stains (such as the bloody
shoe prints), which are consistent with movement through the already-accumulated blood.
Medications, including antihypertensive, antidepressants and antiplatelet agent were
found in the living room. The entrance door was found open, initially raising suspicion of
a homicide. From the circumstantial evidence, it was revealed that the woman, who had
suffered a fracture of her right femur a few years earlier, had high blood pressure, mood
disorders and vascular disease. To clarify the circumstances of death, a judicial autopsy
was conducted (Figure 2).

External examination showed slight hypostasis of light coloring on the posterior
surface of the body; the lower limbs show no evident signs of chronic venous disease
or skin discoloration, no evidence of active or passive defense injuries and absence of
traumatic injury, except for a small, rounded laceration on the lateral malleolus of the left
foot, measuring approximately 0.5 cm in diameter and a few millimeters deep, involving
the skin and subcutaneous tissue (Figure 3a). A stepwise anatomical dissection was carried
out. Examination of the dorsum of the foot and malleolar region revealed the dorsal
metatarsal veins, dorsal venous arch, lateral marginal vein, small saphenous vein, and the
dorsal cutaneous nerve of the lateral vein. A partial laceration of a lateral branch of the
small saphenous vein was identified (Figure 3b). A tissue sample from the lesion site was
also collected.

Internal examination revealed, in particular, pallor of the organs but no evidence of
recent myocardial infarction or other significant disease; the aorta has small, widespread
yellowish sub-intimal plaques on its inner surface and small aneurysm of the ascending
aorta. Spleen of normal shape, reduced in volume, with wrinkled capsule. The toxico-
logical examination of the blood sample ruled out the presence of alcohol and narcotics.
The concentration of the antiplatelet drug (acetylsalicylic acid—cardioaspirin) was de-
termined using an LC-MS/MS analytical method. The therapeutic concentration range
considered for acetylsalicylic acid was 10-30 pg/mL. All analyses were conducted follow-
ing standard quality control procedures and in accordance with international guidelines
for the validation of analytical methods in forensic toxicology. Histological analyses, with
haematoxylin-eosine, showed obstructive fibromuscular dysplasia of the small intramural
coronary vessels, multifocal lymphocytic epicarditis with lymphatic follicle formation in
the left ventricle, and fibro-lipomatous infiltration of the right ventricle with myocyte
hypertrophy. The coronary arteries showed eccentric fibrotic thickening that narrowed
the lumen. The autopsy procedures, supported by histological and toxicological analy-
ses, excluded alternative causes of death. The fatal outcome was ultimately attributed to
hemorrhagic shock secondary to rupture of a varicose vein, a natural pathological event.
BPA data characterized absence of high-velocity, rhythmic arterial patterns, combined
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with the presence of massive low-pressure pooling, allowed us to confidently exclude a
major arterial injury. This finding strongly supported the conclusion that the hemorrhage
originated from a venous source, which was subsequently confirmed at autopsy as the
ruptured branch of the small saphenous vein. The bloodstain distribution was therefore

entirely consistent with a massive, passive, and fatal hemorrhage from a venous origin.

Figure 2. The crime scene: small and large bloodstains on the floor of bathroom (a); view of the
corridor passageway, from the bathroom (b); living room with blood pool and bloody footprints (c).
Green panel (saturation stain). Orange panel (pool). Blue panel (Altered stain): A bloodstain with
characteristics that indicate a physical change has occurred. Yellow panel (deep stain). Panel green
(transfer stain). Light blue panel (serum). Panel orange (pool). Purple panel (flow)—Turquoise panel
(directionality): The characteristic of a bloodstain that indicates the direction blood was moving at
the time of deposition.
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Figure 3. Small perforation (5 mm) of a varicosity left lower leg (a,b). Superficial layer dissection (c).
A needle has been inserted into the ruptured varix after dissection (d).

3. Discussion

Fatal rupture of varicose veins most often occurs in elderly individuals who live alone
and lack immediate assistance once bleeding begins. Attempts at self-management are
frequently ineffective, for example applying proximal bandages or remaining upright can
increase venous return and worsen the hemorrhage. Bleeding may arise from rupture
of an intact varix, sometimes following minor trauma, from chronic venous ulceration
eroding into a superficial vein, or from more substantial trauma causing laceration of
the skin and soft tissue overlying a varicosity. In older adults, the fragility of skin and
connective tissues further predisposes them to significant injury from relatively minor
trauma [2,15]. It is a common condition affecting up to 40% of the population [16] and is
more likely to be associated with female sex, older age, obesity, and prolonged standing
activity [17]. Rupture of a varicose vein can occur spontaneously or be due to minor trauma.
A predisposing factor is the location of varices over a bump, particularly in the lower leg
and malleolar region, as in the present case [18].

Severe or fatal hemorrhage resulting from ruptured varicose veins is an exceptionally
rare occurrence, documented mainly in clinical and forensic investigations. Autopsy
studies estimate its incidence at roughly 0.01% of all examined deaths. Although cases
often involve individuals with coexisting cardiovascular conditions such as coronary artery
disease, this reflects shared demographic and health risk factors—particularly advanced
age and vascular fragility—rather than a direct causal association between varicose vein
rupture and coronary artery disease [2,15,19]. In fact, these are not generally considered
life-threatening conditions per se. Because this event is rare, fatal hemorrhagic deaths
due to varicose vein rupture can confuse forensic pathologists in determining the cause
of death. At first glance, a fatal hemorrhage with massive blood loss may appear to be an
unnatural death due to a crime [20,21]. Cases of fatal hemorrhage due to ruptured varicose
veins recorded in the literature closely resemble “suspicious crime scenes” with possible
traumatic causes [21-24]. As in this case, large amounts of blood observed at the scene by
first responders can be misinterpreted and distract from the true cause of death [10,25-27].

In the presented case, death was attributed to hemorrhagic shock due to fatal hem-
orrhage from a ruptured varicose vein in the malleolar region. Body inspection revealed
no significant skin changes, so the lesion was recognized as acute perforating type. Data
collection during death scene investigation and external examination did not rule out the
possibility that the vein rupture occurred due to minor accidental trauma, especially con-
sidering the location of the ulcer. However, no ecchymosis was found in the subcutaneous
or connective tissue below the skin lesion. Therefore, spontaneous rupture is the most
plausible, and major blunt trauma is in our opinion highly unlikely.
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The recovery position of the corpse, as shown by the GAP (Geometric Analysis of
Position) data, probably stimulated even more bleeding. It is also worth considering that
fatal hemorrhage victims are often elderly people living alone, where social isolation makes
first aid unavailable, as in our case [28].

Our case furtherly supports of rigorous multidisciplinary approach, that a death scene
investigation involving a ruptured varicose vein can be mistaken for homicide or suicide
due to the presence of large amounts of blood.

Although autopsy findings, accompanied by histological and immunohistochemical
analyses, are often sufficient to establish the type of injury and cause of death, determining
the manner of death—whether homicide, suicide, or accident—frequently requires integra-
tion with information from other disciplines. The judicial inspection and scene investigation
represent the initial step in the discovery of a body. Since this examination is performed
only once, close collaboration between the forensic pathologist and law enforcement is
essential to ensure proper collection of evidence, samples, and information necessary for
accurate case reconstruction [29,30]. External examination and autopsy should be comple-
mented by radiological investigations (such as conventional radiography, post-mortem CT,
or micro-CT), which offer valuable virtual imaging to identify or rule out traumatic injuries
in anatomical regions that are not routinely examined during autopsy [31].

This requires the integration of findings from bloodstain pattern analysis (BPA) con-
ducted at the recovery scene with circumstantial evidence, autopsy results, and other
complementary examinations [2,11-33]. BPA often demonstrates large, pooled stains (typi-
cally 13-22 cm in diameter). This pattern arises because venous blood is expelled at much
lower pressure than arterial blood, causing it to accumulate until the force of gravity ex-
ceeds surface tension, leading to the formation of spherical droplets that create circular
stains upon impact with the floor [34,35].

Autopsy assessment should include meticulous, layer-by-layer dissection of the hemor-
rhagic area in order to identify the ruptured varicose vein and to guide targeted histological
sampling of any associated ulcerative lesions responsible for the bleeding. Examination
of the subcutaneous tissue may reveal features consistent with advanced chronic venous
insufficiency (CVI), such as dermal fibrosis and hemosiderin deposition.

Correlating these data sources not only strengthens the reconstruction of the sequence
of events but also enhances the accuracy in determining both the cause and manner of death.
Such an approach ensures that no single line of evidence is interpreted in isolation, thereby
reducing the risk of misclassification and increasing the reliability of forensic conclusions.
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