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Assessment of early traumatic
mortality using post-mortem
computed tomography
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Valoracién de la mortalidad traumatica precoz
mediante tomografia computarizada post
mortem

Dear Editor:

Trauma is one of the leading causes of death and potential
years of life lost worldwide. Nearly 5% of trauma patients
die during their initial care, often without the cause of
death being identified by the clinician.” Additionally, incor-
rect placement of medical devices is a common thing that
can contribute to increased morbidity and mortality.?>

The study of preventable mortality (PM) is part of quality
programs in trauma care systems. The World Health Organi-
zation (WHO) defines PM as cases with Injury Severity Scores
(ISS) < 20, and/or an estimated survival probability by the
Trauma and Injury Severity Score (TRISS) > 50%. Rates < 2%
are considered acceptable for a trauma center.*

A significant limitation for the study of PM is the absence
of injury identification in patients who die early. Such
patients are not well represented in large trauma registries.’
Autopsy is considered the gold standard to assess the cause
of death. However, its performance has decreased in recent
years, as it requires time and resources, and clinical data
for analysis are difficult to obtain.>%’

The use of post-mortem computed tomography (PMCT)
is a widely used tool in the field of forensic medicine and
is growing thanks to its low invasiveness, speed, and low
cost. Its use in severe cases of trauma can help health care
workers identify the cause of death, often hidden when
based solely on physical examination and basic radiology.
Additionally, it allows for completing trauma records and
verifying the correct placement of medical devices used dur-
ing patient care.>>® However, no similar studies have ever
been conducted in our country to this date.

This is our pilot experience performing PMCT on trauma
patients who died during initial care. The radiological study
was conducted after death was declared to avoid post-
mortem artifacts. A baseline study of the whole body,
including limbs, was performed without the administration
of IV contrast and without removing the medical devices
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Figure 1  Abdominal CT scan without IV contrast. Hepatic lac-
erations compromising the entire thickness of the liver up to the
inferior vena cava. Extensive hemoperitoneum resulting from
intrahepatic vessel injury.

used during patient care. Infusion pumps and drainage
suction devices were disconnected, though mechanical ven-
tilation was maintained to prevent lung collapse.

The PMCT readings were interpreted by 2 independent
radiologists experienced in the management of polytrauma
patients. The most plausible cause of death and the calcu-
lated ISS were determined in a joint clinical session between
the Radiodiagnosis and Intensive Medicine services after
reviewing the images and medical history.

The project was evaluated by the hospital research ethics
committee with a favorable result, required family consent
for the analysis of the images and data obtained. Since PMCT
is a non-invasive imaging modality without any repercussions
on the cadaver and its results can be affected by the time
until it is eventually performed, implicit consent was used
for immediate performance after death.

We have managed 7 cases since 2022. All of them were
men, being the most frequent injury mechanism falls (n=4;
57%), followed by motorcycle accidents (n=2; 28%), and
gunshots (n=1; 15%). The mean age was 46 years +16, and
the median ISS calculated by post-mortem tomography, 50
(£16).

The most probable cause of death was identified in 100%
of the patients, being thoracic trauma the main contributor,
followed by hemorrhagic shock. Fig. 1 illustrates an example
of hemorrhagic shock due to a high-grade liver injury.

Regarding medical devices, they were removed in two
patients prior to performing the PMCT. Still, we could iden-
tify the incorrect positioning of some devices in 80% of the
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Figure 2 Thoracic CT scan without IV contrast with a lung
window.

A. Right chest tube with an intraparenchymal trajectory.

B. Kinked left chest tube within the fissure.

remaining cases, being the most common incorrect position
the inadequate placement of the endotracheal tube in rela-
tion to the carina. The most severe case was the incorrect
placement of 2 chest tubes in the same patient, as shown in
Fig. 2.

There was 1 case of PM based on ISS and TRISS. The results
related to the cause of death, associated injuries, devices,
and PM are shown in Table 1 of the Supplementary data.

The main limitation of PMCT is the identification of solid
organ injuries and vascular lesions due to the absence of IV
contrast and spontaneous circulation. This may cause severe
injuries to go unnoticed.®® However, such injuries were
inferred through indirect data such as the presence of sig-
nificant hemoperitoneum, organ deformity, or perivascular
hematoma. In addition, indirect findings of exsanguination,
such as hemothorax/hemoperitoneum, or large injuries to
vital organs incompatible with life, are enough to identify
the cause of death without having to pinpoint the exact
bleeding site. Post-mortem angiography with IV contrast
would improve these results but adds complexity to the
study and use of resources. Additionally, its clinical utility
compared to PMCT without IV contrast is currently uncertain
to date.®

Based on this experience, we believe that the use of
PMCT can be an epidemiological tool to analyze the cause
of death in patients who die early from trauma, study PM,
assess the quality of care, and become an educational tool
to implement improvements in the health care protocols of
such patients.
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Current situation and characteristics ~ ®
of centers specializedin
management of aneurysmal

subarachnoid hemorrhage in Spain

Situacion actual y caracteristicas de los
centros especializados en el manejo de la
hemorragia subaracnoidea aneurismatica en
Espafa

Dear Editor,

Of the different cerebrovascular accidents, non-traumatic
subarachnoid hemorrhage (SAH) is considered to be the least
common presentation, representing 5%-10% of all cases. In
Spain, the incidence ranges between 4.2 and 5.7 cases per
100,000 inhabitants and year, depending on the source."?

Spontaneous subarachnoid hemorrhage is characterized
by high morbidity and mortality. The most recent studies at
the national level report a mortality rate of 24%-27%."2 The
disorder poses an important sociosanitary problem since the
affected individuals are typically young, previously healthy,
during working age. The years of potential productive life
lost are estimated to be similar to those recorded in intracra-
nial hemorrhage or ischemic stroke.?

Due to the complexity of the management of the disease,
different international guides underscore the need for close
and continuous monitoring of patients with SAH, mainly in
Intensive Care Units (ICUs) belonging to tertiary hospitals
with multidisciplinary teams and a large volume of patients
(>35 patients/year).*> This has been shown to reduce mor-
tality and complications that can have an impact on patient
quality of life.¢

Within the Spontaneous Subarachnoid Hemorrhage Reg-
istry (REMOS study), a survey has been carried out to know
the current situation and characteristics of the centers spe-
cialized in the management of SAH in Spain. An invitation to
participate was sent by e-mail to the members of the Neu-
rointensive and Trauma Working Group of the Spanish Society
of Intensive and Critical Care Medicine and Coronary Units
(SEMICYUC), which currently has 369 members from 96 cen-
ters throughout the country. This same Working Group had
already surveyed patients with cerebrovascular disease, but
collected different data.” No Ethics Committee approval was
requested, given the voluntary and anonymous nature of the
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participation and the absence of patient-related data. The
survey was open from October 2021 to July 2023, the ini-
tially entered data were corroborated at the end of the
period. The survey is available as Supplementary material
(Supplementary material 1).

The present study analyzes the data obtained from
the survey. A descriptive statistical analysis was made
and data was reported as number (percentage) or median
(interquartile range [IQR]). The response rate was calcu-
lated concerning the number of centers represented within
the Working Group. In the case of duplicate responses, these
were reviewed and, in the event of discrepancies between
them, the authors were contacted for clarification.

A total of 56 responses were received, and after remo-
ving duplicates, we included information corresponding to
48 hospitals from all over Spain, representing a response
rate of 50% (Supplementary material 2). The most exten-
sively represented regions were the Community of Madrid
(10 hospitals) and Catalonia (7 hospitals). These were fol-
lowed by the Valencian Community, Andalusia and Castilla y
Leon, with 5 hospitals each (Fig. 1). The vast majority (98%)
were public hospitals.

Alittle over half of the collaborating centers (52.1%) have
more than 800 hospital beds, 33.3% have 500-800 beds, and
14.6% have less than 500 beds. The median number of ICU
beds in the participating centers was 30 (IQR 23-39); 10.5%
of the centers had 50 or more ICU beds.

Patients with SAH were mainly admitted to polyvalent
ICUs (in 70.8% of the centers) or neurotrauma ICUs (22.9%).
The annual number of admissions of patients with SAH was
less than 25 in 14.6% of the centers, 25-50 in 39.6%, 50-75
in 25%, and over 75 in 20.8%.

With regard to the availability of neurosurgeons in the
corresponding centers, 64.6% of the hospitals had at least
one neurosurgeon present 24 h a day, while in the rest of
the centers, neurosurgeon was on-call from home after 3:00
pm. On the other hand, the interventional neuroradiologist
was present from 8:00 am to 3:00 pm, followed by on-call
duty, in 81.3% of the centers, while in 10% of the centers
this specialist was only present from 8:00 am to 3:00 pm.
Only 8.3% of the centers had an interventional radiologist
present on an uninterrupted basis.

Exclusion of the aneurysm was performed in the first 72 h
in all the centers. In one-half of the hospitals it was carried
out on a scheduled basis in the morning hours, and some-
times also in the course of duty during the afternoon. In 23%
of the centers, exclusion was performed on an urgent basis,
while in 18.8% it was carried out on a scheduled basis in
the morning hours. Four hospitals reported other treatment
periods: scheduled or urgent intervention on weekends, in
some cases urgent and in others scheduled on the follow-
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