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Abstract: Background: Traumatic brain injuries (TBIs) represent fearing occurrences in clinical practice, due to high
mortality and morbidity. Whether the burden of TBIs is increased in Internal Medicine wards remains unclear, therefore the
aim of our study was to provide information about it. Materials and Methods: International Classification of Diseases, 9th
revision, Clinical Modification (ICD-9th CM) database referred to patients discharged from Tuscan Hospitals in the 2003, 2008
and 2012 years was analyzed. We searched for codes from 850 to 853.19 and from 854.00 to 854.19 as traumatic intracranial
bleedings (TIBs) and codes from 800.00 to 804.99 as traumatic brain injuries without bleedings (TBIWBs) in the first six
diagnoses of hospital discharge schedules referred to Internal Medicine wards. Results: Overall, hospital discharges for TBIs
reduced over the years. However, hospital discharges for TBIs were 47,2% increased in Internal Medicine wards from 2003 to
2012. TBIs increased in 3,4% of patients under 75 years and 93,7% in patients over 75 years. Internal Medicine ward was the
hospital setting in 11,20% and 16,70%of TIBs and TIBWBs in 2003 and 24,10% and 37.50%in 2012, respectively. In-hospital
mortality in TBIs patients was unchanged over the years and was seven-tenfold greater in patients over 75 years compared to
patients under 75 years. Conclusion: Admissions for TBIs are dramatically increased over the last 10 years in Internal
Medicine wards, especially in patients over 75 years, making these conditions as a real emerging challenge for the Internists.
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1. Introduction
Traumatic brain injuries (TBIs) are considered between the
most feared occurrences in hospital clinical practice due to
high mortality and morbidity.
Incidence of overall TBIs is estimated to be around
235/100.00 persons/years and severe TBIs 7-20
person/100.000 per year (1). Incidence and mortality for
TBIs increase steadily with age (1). Despite the overall
incidence of TBIs seem to be fallen in the last decades, the
incidence of TBIs in people over 65 injured in non-trafficrelated circumstances seem to be risen dramatically, being
fall the major risk factor in the elderly (2).Mortality
associated to TBIs varies according to severity, the mean
being around 11% (1). Functional sequels occur in around of

40% of patients with TBIs (3).
TBIs have been traditionally considered to be pertinence of
neurologists, neurosurgeons and neuro-intensivists (4).
However these conditions have a wide spectrum of severity,
ranging from asymptomatic to severe presentation associated
to comatose state (4,5). Moreover many aspects of acute and
post-acute phases require typically a medical approach, such
as blood pressure and glycemic control, management of fever,
prevention and treatment of infectious respiratory diseases
and respiratory failure, management of antithrombotic drugs,
prevention and treatment of venous thromboembolism,
management of nutritional disorders and functional
rehabilitation (4,5). Therefore it’s not surprisingly that a lot
of TBIs patients are recovered in medical wards, especially in
the case of patients not urgently requiring neurosurgical
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approach or unsuitable for neurosurgical approach. Whether
the burden of TBIs is increased in Internal Medicine wards is
unclear, but it’s common opinion within the Internists that
these conditions seem to be much more frequent in their
clinical practice in the last decade, especially in older patients.
Due to the lack of epidemiological data referred to TBIs
admitted and discharged from Internal Medicine wards, the
aim of our study was to provide information about it.

2. Materials and Methods
The International Classification of Diseases, 9th revision,
Clinical Modification (ICD-9th CM) is a worldwide system of
assigning codes to diagnoses and procedures associated with
hospital utilization and it is used in many Italian regions for
this purpose since the first years of the last decade. We
performed a retrospective analysis of the ICD-9th CM codes
of patients discharged from Hospitals of Tuscany in the 2003,
2008 and 2012 years. Tuscany is one of the leading region of
Italy, encompassing for around 3.692.000 inhabitants, 12,3%
of them being over 75 years. We searched for all codes
encompassing between 850 and 853.19 and between 854.00
and 854.19 as traumatic intracranial bleedings (TIBs) and for
codes between 800.00 and 804.99 as traumatic brain injuries
without bleedings (TBIWBs). The abovementioned codes

were searched within the first six diagnoses of hospital
discharge schedules.

3. Results
705.089 patients were discharged from Tuscan Hospitals in
2003 (129.349 from Internal Medicine wards, 50.9% over 75
years), whereas 611.397 were in 2012 (106.866 in Internal
Medicine wards, 61.8% over 75 years). Therefore in the last
decade, the overall hospital admissions in Internal Medicine
wards of Tuscany were 17,3% reduced.
Overall, hospital discharges for TBIs reduced over the
years, from 9687 in 2003 to 6515 in 2012. However, hospital
discharges for TBIs were 47,2% increased in Internal
Medicine wards (from 1476 in 2003 to 2173 in 2012)(Figure
1). According to age, hospital discharges for TBIs were 3,4%
increased in patients under 75 years, whereas these were
93,7% increased in patients over 75 years (Figure 2). Internal
Medicine ward was the hospital setting of 11,20% and
16,70% of TIBs and TIBWBs in 2003 and 24,10% and
37.50% in 2012, respectively (Figure 3).
In-hospital mortality in patients with TBIs was unchanged
over the years, being around 4%, but it was seven-tenfold
greater in patients over 75 years compared to patients under
75 years (Figure 4).

Figure 1. Trend in hospital discharges for traumatic brain injuries in Internal Medicine wards.
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Figure 2. Trend in hospital discharges for traumatic brain injuries over the years according to age.

Figure 3. Trend in the burden of Internal Medicine ward as setting for traumatic brain injuries.
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Figure 4. Trend in mortality for traumatic brain injuries in Internal Medicine wards according to age.

4. Discussion
TBIs are feared conditions, burdened by high mortality
and morbidity, and difficult to manage. Our study confirms
the common opinion between Internists about their
speculation that TBIs are increased in their wards over the
years, especially when considering the very old patients. In
the last decade, the overall number of admissions for TBIs
reduced in Tuscany as trends reported in literature (6-8), but
when considering patients over 75 years the overall hospital
admissions for TBIs increased both in numbers (2469 in
2003, 2949 in 2012) and in burden of patients over 75 injured
on total patients (25,4% in 2003, 45.2%in 2012), our results
being overlapping to literature (1,6-12). Concomitantly, the
burden of admissions for TBIs in Internal Medicine wards
increased and this increasing was totally dependent from that
occurred in patients over 75 years. This fact could be
interpreted as the result of the general aging of patients
admitted in Internal Medicine wards, but on the other hand it
could be explained with a major selection of patients. The
other than Internal Medicine wards probably select clinically
younger and more severe patients and patients who need for
surgical approach or intensive care leaving to Internal
Medicine older and clinically less severe patients, not
requiring urgent neurosurgical or intensive approach or on
the other hand highly severe patients unsuitable for
advantages from surgical approaches or at highest periprocedural risks. The patients’ selection is the cornerstone of
the neurosurgical approach both for spontaneous
intracerebral hemorrhage and TBIs as recommended from
practical guidelines (5). Performance and neurological status
other than volume and localization of intracranial bleedings
represent the major points to be considered in the selection of
the neurosurgical choice. Therefore, older patients who

frequently have more frailty and co-morbidity could be
excluded from the neurosurgical approach for a poor
performance status which may lead to higher
anaesthesiological and surgical risk and it’s not surprisingly
that these patients who need for a holistic approach may
become pertinence of the Internists.

5. Limitations
We recognize that our study presents limitations. We have
used the ICD-9th CM, coding of which is operator depending.
Therefore coding bias could be enclosed, especially when
considering the first years from ICD-9th CM introduction in
Italy, such as the year 2003. However, the potentially bias
enclosed should encompass both internal and non internal
medicine wards. Moreover, we searched diagnoses between
the first six diagnoses of hospital discharge schedule,
therefore it’s unclear neither if TBIs were the reason of
hospital admission nor if patients were firstly admitted in a
non internal medicine ward and accordingly transferred in
internal medicine wards. Finally, we have enclosed only the
patients who were admitted, therefore the numbers could be
underestimated due to lack of patients with mild TBIs
directly discharged from Emergency Departments or with
severe TIBs rapidly deteriorated and died in this setting. At
this purpose, it should be remarked that in the last decade
many Italian Hospitals have been equipped of Emergency
Medicine Units or Brief Observation Units associated to
Emergency Departments, therefore many patients could be
discharged from Hospitals in the first 48-72 hours without
admission in Internal Medicine or other wards. Since hospital
discharge schedules are not compiled by physicians working
in Emergency Rooms and Brief Observation Units, our study
could underestimate the true burden of TBIs. However, this
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potential bias in our study, should regard much more the last
years (2008-2012) and therefore could arise the hypothesis
that the reduction in prevalence could be not really true or so
consistent over the years as resulted from our study and on
the other side it could arise the hypothesis that the magnitude
of problem in Internal Medicine wards and in the elderly
could be much more frequent yet.
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6. Conclusion
Despite overall reducing, TBIs represent a public health
problem and a real emerging challenge in the setting of
Internal Medicine wards, especially when considering the
patients over 75 years. Literature evidence lacks when referred
to TBIs managed in Internal Medicine wards, therefore our
study could add information about this topic and call to action.
In fact, the Internists are urgently called to give prompt reply
to these emerging and challenging conditions in terms of
organization and management protocols.
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