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Abstract

This case report presents a rare case of an atypical head stab wound suffered by a drug addict and inflicted with a screw-
driver during drug-induced psychosis. It describes the diagnostic and treatment procedures in the hospital and the findings
of the subsequent autopsy. It also analyzes the review of the interpretation of the CT scans made upon admission and the
subsequent treatment by an independent medical review panel, which revealed signs of medical mismanagement. There-
fore, it also discusses the legal consequences that the case may have involved for the attending physicians in addition to the
consequences for the suspected perpetrator. The report raises many issues encountered in the case in terms of the clinical
treatment and forensic determination of the manner of death in cases of injuries caused by sharp instruments and highlights
the importance of comprehensive evaluation of the circumstantial evidence together with the clinical or autopsy findings,
since such evidence may sometimes be overlooked in clinical practice.
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Introduction

Fatal injuries involving a screwdriver are rather rare in
forensic practice [1]. Most of the published cases report
an assault with a screwdriver, while cases of suicide and
accidents are less frequent [1, 2]. The suicide cases usually
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involve individuals with a history of mental disorders or
drug abusers especially during drug-induced psychosis; in
addition, screwdriver injuries sometimes contribute to the
death in cases of complex suicides [3, 4]. In terms of the
type of injury, screwdriver suicide cases most often involve
penetrating head injuries, accompanied by brain contusion
or intracranial vessel laceration with brain ischemia and
intracranial hemorrhage [5]. In contrast, neck or torso inju-
ries are comparatively rarer and potentially fatal if affect-
ing large vessel branches or internal organs [6, 7]. A case
presented herein discusses an unusual fatal case of a female
drug abuser, who self-inflicted a penetrating intracranial
injury with a screwdriver while under the influence of
amphetamines and fentanyl, mostly likely during psychosis;
the injury caused damage to the brain, cavernous sinus, and
the sphenoid bone leading to fatal massive bleeding into the
digestive tract.

Case report

An ambulance was called to respond to a case of a 30-year-
old woman with a head stab wound. Upon arrival of the
ambulance, the woman was walking in the flat half-naked
bleeding from the head, being aggressive and agitated.
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After being restrained, she was transported to the ambu-
lance, where the physician noticed multiple recent as well
as more remote needle puncture marks on her arms, which
could be indicative of intravenous drug use. Due to the
suspicious circumstances, the police was called. In the
emergency room, the woman lost consciousness while
continuing to breathe and having stable blood circulation.
The emergency room physicians diagnosed the wound as
a bleeding laceration wound and further noted anisoco-
ria. The CT scan interpretation revealed a left temporal
bone fracture without noting any intracranial injuries. The
preliminary toxicological blood analysis was positive for
opioids and amphetamines. Later in the ICU, the woman
was reported to show unstable consciousness and signs of
hallucinations. Six hours after admission, huge volumes of
blood started running out of her mouth and nose, and she
became unconscious. Despite attempts at her resuscitation,

Fig. 1 Screwdriver-inflicted stab wound on the left portion of the vic-
tim’s forehead (arrow in A) with the zoom-in of the wound (inset in
A). Subarachnoid hemorrhage at the base of the left temporal lobe
and minor brain contusions around the stab track (arrow in B). Vis-
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she developed hemorrhagic shock and died, and the body
was referred for autopsy.

On autopsy, the external examination revealed a wound
on the left part of the forehead near the lateral part of the
left eyebrow. It was a slit-like horizontal wound with une-
ven edges and obtuse angles, having a size of 0.5x0.1 cm
(Fig. 1A). The presence of abrasions and hematoma was
noted around the wound. Importantly, the wound was diag-
nosed as a stab wound rather than a laceration wound as
originally described in the emergency room. Additional
abrasions and hematomas were noted on other parts of her
body. Multiple needle puncture marks were noted on her
arms, both recent and remote ones.

The internal examination revealed a stab track originating
from the stab wound and penetrating the temporal bone caus-
ing damage to the left temporal lobe and cavernous sinus
and reaching the sphenoid bone cavity (Fig. 1B, C). The

ualization of the sphenoid bone penetration (probe in C) and blood
in the sphenoid sinus (arrow in C). Blood with no signs of digestion
present in the large intestine (D)
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stab track went from left to right, in the posterior-inferior
direction and its length, as far as measurable, was 6 cm. The
thickness of the left temporal bone was only 0.2 cm, a suba-
rachnoid hemorrhage was noted in the area of the base of the
left temporal lobe, and a film of liquid blood was noted in
the medial cranial fossa. A massive amount of blood with-
out any signs of digestion was present in paranasal cavities,
larynx, esophagus, and stomach as well as in the small and
large intestines (Fig. 1D). In addition, the presence of blood
was also noted in airways and lungs. All organs were pale
and the kidneys showed signs of hemorrhagic shock. The
immediate cause of death was determined as a traumatic-
hemorrhagic shock due to a stab wound penetrating the skull
and causing damage to the left cavernous sinus.

In addition to the recent wounds and injuries, multiple
transversally oriented scars were noted on the left wrist
indicative of suicidal attempts in the past. In light of the

autopsy findings, a second reading of the CT scans made
on admission was requested, and the reading revealed the
presence of a stab wound penetrating the skull, as well the
presence of blood in the right portion of the sphenoid sinus
and hypoplasia of the left portion of the sphenoid sinus
(Fig. 2A-D).

The laboratory analysis of the blood taken on admis-
sion was performed, using liquid chromatography-mass
spectrometry analysis (LC—MS) to determine the presence
of illicit drugs or medication. Toxicological analysis was
positive for fentanyl (5.8 ng/mL) and methamphetamine
and amphetamine (94 ng/mL and 11 ng/mL respectively).
In addition, a trace amount of methadone used to treat opioid
addiction was detected.

In addition to the clinical and autopsy findings, the
broader context of the case is essential for the case report
to be comprehensive. After arriving at the scene, the police

Fig.2 CT scan of the head in the axial and coronal plane display-
ing the stab track (yellow line in A and B, respectively). Blood in the
right portion of the sphenoid sinus (red arrowhead in C), hypoplasia
of the left portion of the sphenoid sinus with the presence of gas

(blue arrowhead in C), blood in the stab track (arrow in C). The 3D
reconstruction of the skull with penetration of the left temporal bone
and sphenoid sinus (arrowheads in D)
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arrested a young man, most likely the victim’s flat mate,
with a repeated criminal history of theft and drug traffick-
ing. He was holding Dolphorin 75 MCG/h patches contain-
ing fentanyl, which he surrendered to the police, and the
police also found amphetamines. The man stated that they
had self-injected the amphetamines together with the victim
a number of times over the past days, and they had also used
citric acid to extract fentanyl from the patches to later inject
the infused solution into the arms. After the drug injection,
the victim became agitated and aggressive and tried to self-
mutilate herself using different tools that the man, allegedly,
tried to take away from her. Despite his efforts, the victim
ended up stabbing a screwdriver into her head and then
removing it. The screwdriver was collected by the police
near the crime scene in the grass below the flat windows and
referred for expert examination. It was a wooden-handle flat-
head screwdriver measuring 20 cm in total length and having
a shank of 10 cm (Fig. 3). The screwdriver was stained with
the victim’s blood, and the fingerprint analysis revealed the
presence of fingerprints by both the victim and her flat mate.

Discussion

In forensic terms, deaths involving drug abusers often raise
doubts about the real manner of death. These doubts are
often multiplied by the presence of a variety of injuries,
which are often extensive and could be accounted for by
multiple theories such as an attack by another, self-mutilation,
or repeated falls [8, 9]. Such sets of injuries are usually
encountered in chronic cocaine and amphetamine drug abus-
ers who have a high risk of developing psychosis [10-12].
During drug-induced psychosis, such individuals may pose
arisk to themselves as well as to others. Typical symptoms
include anxiety, tension, panic paranoia, hallucinations,

Fig.3 The screwdriver collected at the scene
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insomnia, or even aggressive behavior and suicidal attempts
[11, 13]. Self-mutilation cases frequently involve the use of
a variety of tools such as knives, screwdrivers, or pens [1,
14, 15].

Injuries inflicted by screwdrivers could produce differ-
ent patterns of injuries such as minor cut or stab wounds
or less frequently hybrid sharp-blunt force trauma wounds
[16] depending on the shape and sharpness of the tips of the
tools. Less sharp tools produce wounds with uneven edges
and a rim of abrasions as was the case reported herein.
Importantly, screwdrivers may cause deep stab wounds
penetrating the bones and causing fatal damage to internal
organs despite the seemingly minor surface injuries [17, 18].
Injuries of the cavernous sinus are frequently encountered
in cases of penetrating orbital injuries or iatrogenic skull
base injuries [19-22]. Cavernous sinus walls are formed
by fibrous tissue, rather than smooth muscles, causing pro-
longed bleeding [23-25]. The co-presence of the injury of
the sphenoid bone wall enabled the blood from the cavern-
ous sinus to flow to the nasopharynx and the digestive tract,
as evidenced by the presence of blood in the stomach and the
intestines. The massive blood loss resulted in the develop-
ment of fatal hemorrhagic shock and death.

Since the fingerprints of both the victim and her flat mate
were present on the screwdriver, the autopsy evidence was
relied on to determine the manner of death. The multiple
injuries present were indicative of repeated falls rather than
an assault by another or self-defense, which made the homi-
cide a less likely manner of death. The long depth of the
stab track penetrating the sphenoid bone did not support the
theory of the victim holding the screwdriver in her hand and
stabbing it into her head. A more plausible theory was that
of one end of the screwdriver being fixed against the wall
or floor and the victim’s head bouncing against the screw-
driver, which could account for the depth of the injury. The
penetration into the skull was facilitated by the thinness of
the temporal bone at the site of the injury. This theory is
also consistent with the subsequent testimony of the vic-
tim’s flat mate, who testified that the victim, with her knees
bent, held the screwdriver on the floor and kept bouncing
her head against its tip. Later, she pulled the screwdriver out
and threw it away. The consistency of the autopsy evidence
and the testimony prevented the man from being charged
with homicide.

Given the time between the infliction of the injuries
and the death, it was necessary to address the procedures
performed at the hospital. Upon admission, the CT scan
revealed a temporal bone fracture without evident intracra-
nial injuries. Anisocoria may have, however, raised a sus-
picion of a central nervous system injury, for example, of
the oculomotor nerve, and thus of the severity of the vic-
tim’s condition. Unfortunately, the attending physicians
attributed the condition only to intoxication by fentanyl and
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amphetamines [26-28]. A review of the treatment by an
independent medical review panel noted that the case quali-
fied as medical mismanagement due to the failure to identify
the intracranial injuries, including the injury to the cavern-
ous sinus. Had the posterior epistaxis been recognized early,
treatment would have been available, either a nose packing
or a surgical procedure introducing a hemostatic sponge and
applying pressure on the site [19, 29, 30]. It was also noted
that the interpretation of the CT scan was challenging owing
to the penetration of the sphenoid bone, which enabled the
blood to flow to the digestive tract and made the presence
of the blood on the CT scan less prominent.

In light of all available evidence, the police closed the
investigation as a case of suicide committed in the state of
a drug-induced psychosis. Even though the course of treat-
ment may have been different, the review did not unambigu-
ously conclude whether the victim’s life could have been
saved given the multiple injuries and the drug-induced psy-
chosis. The treatment options were also limited by the fact
that the victim was admitted in a small hospital without an
immediate option of neurosurgery. Therefore, the police did
not proceed with the prosecution of the attending physicians.

Conclusion

This case report presented a rare case of a victim with drug-
induced psychosis who suffered a number of atypical inju-
ries including a penetrating head injury. Such cases involv-
ing drug abusers are often challenging in terms of clinical
assessment as well as the determination of the manner of
death. The case highlights how important it is to know the
circumstances in which the victim suffered the injuries.
Their knowledge may be useful for arriving at a precise
diagnosis and thus providing adequate treatment, but also,
if the case is eventually fatal, for excluding homicide as the
most likely manner of death.

Key points

1. Interpretation of injuries suffered in drug-induced psy-
chosis may be challenging because of atypical injury
patterns.

2. Failure to evaluate all aspects of such cases may result
in inadequate treatment.

3. Autopsy evidence without circumstantial evidence may
be insufficient to rule out homicide as a manner of death.

4. Clinicians may profit from feedback from autopsies to
improve their diagnostic procedures.
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