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Abstract

Background Unintentional falls are common among the elderly and given the expected increase of the aging popu-
lation, these falls contribute to a high number of admissions to the emergency department. Relatively low-energy
trauma mechanisms can lead to serious injuries in the elderly, with contributing factors being comorbidities, medica-
tion use and degenerative abnormalities.

Case presentation A 94-year-old female suffered an unintentional fall at home. Upon arrival of the ambulance

at her house she was hemodynamically stable and mobilized to the gurney with assistance. During primary survey

at the emergency department, her blood pressure and oxygen saturation decreased, she was not able to move her
legs anymore and lost consciousness. A full-body CTA was performed, which showed a fracture through the verte-
bral body of L2 with significant dislocation and a large active bleeding of the corpus, extending to the retroperito-
neum and the epidural space. Despite resuscitation, her vital signs deteriorated and given the severe abnormalities
on CTA, it was decided to discontinue further treatment, after which she deceased. The performed CTA and an x-ray
from 2016 suggested diffuse idiopathic skeletal hyperostosis, which might have contributed to the severity and insta-
bility of the vertebral fracture. Mobilization after the fall might have increased the dislocation of the fracture. The use
of oral anticoagulants worsened the subsequent bleeding and the extension to the epidural space caused the paraly-
sis of the legs.

Conclusions It isimportant to be aware of the possible serious consequences of unintentional falls in the elderly
population and to provide strict immobilization of the spinal column until proper imaging.
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abnormalities, comorbidities, and medication use [4, 5].
Vertebrae, wrists, and hips are most frequently affected.
Vertebral fragility fractures occur more often in women,
and are associated with an increased level of morbidity
and mortality [6, 7]. The majority of these fractures are
located between the tenth thoracic and fourth lumbar
vertebra [8]. In addition to degenerative conditions that
increase with age, such as osteoporosis, other conditions
can cause the spine to be more prone to fracture, such
as ankylosing spondylitis or diffuse idiopathic skeletal
hyperostosis [9].

We report the case of a fall in a 94-year-old in which the
severity of initial injury was underestimated compared to
the eventual outcome in the emergency department.

Case presentation
A 94-year-old female was presented at the emergency
department after an unwitnessed fall at home. She still
lived on her own and mobilized inside her apartment
with help of a walking aid. Her medical history reports
congestive heart failure, atrial fibrillation, and hyper-
cholesterolemia, for which she used a beta-blocker, an
ACE-inhibitor, a coumarin derivative, and a statin. Fur-
thermore, in 2011, she had been diagnosed with hyper-
uricemia and gout, for which she received allopurinol.
The ambulance reported that at the time of their
arrival, the patient was conscious. She had fallen when
she was alone at home, and her family was able to reach
her by phone after one hour. There was no (witnessed)
loss of consciousness; however, she suffered from ret-
rograde amnesia and there was suspected head injury.
Due to the initial estimation of a low-energy fall, the
patient walked to the gurney with assistance of the
ambulance nurses; however, after she started complain-
ing of back pain, it was decided to immobilize the spine
by transporting her in a vacuum mattress. During trans-
port to the hospital, blood pressure decreased down to
90/50 mmHg, which initially responded to a fluid chal-
lenge with 500 ml of Ringer’s lactate. At the emergency
department, she underwent a trauma survey accord-
ing to the principles of the Advanced Trauma and Life
Support. Upon arrival, her blood pressure was normal
(112/59 mmHg) with tachycardia (137/min), tachypnea
(30/min), and she was fully conscious (GCS 15). Within
a few minutes, oxygen saturation and blood pressure
significantly decreased to 90% and 82/41 mmHg respec-
tively, whereupon a non-rebreathing mask with 15 L
oxygen was applied and fluid resuscitation was started
using 2 L Ringer’s lactate under pressure. Blood pressure
remained low and her consciousness decreased. Plain
radiographs of the chest and pelvis showed no abnormal-
ities that could explain a hypovolemic shock. Laboratory
findings showed a decreased hemoglobin of 4.4 mmol/L
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with an INR of 6.0. Prothrombin Complex Concentrate,
vitamin K, and tranexamic acid were administered to
attenuate blood loss and two units of packed red blood
cells were given. Focused Assessment with Sonography in
Trauma (FAST) did not show intra-abdominal free fluid.
Neurological examination showed a complete paralysis of
the lower extremities. A full-body computed tomography
angiography (CTA) scan was performed, which showed a
completely unstable Chance-type fracture through both
the vertebral body and posterior complex of L2, with sig-
nificant anterior distraction resulting in hyperlordosis. In
addition, a large active bleeding was seen, extending to
the retroperitoneum and the epidural space (Fig. 1). The
extent of the retroperitoneal hematoma caused a mass
effect with ventral dislocation of the right kidney (Fig. 2).
In addition, a significant calcification of the anterior
ligament of the spine was observed (Fig. 1). No intracer-
ebral or intrathoracic post-traumatic abnormalities were
detected.

After CT imaging, her blood pressure kept decreas-
ing despite resuscitation with in total 3 L of Ringer’s
lactate and two units of packed red blood cells. The
family was called, and it was decided to make a do-
not-resuscitate decision. Given the age, prolonged
duration of hypovolemia and subsequent hypoperfu-
sion of the brain, in combination with the neurological
and CTA findings, further treatment was discontinued.
The patient deceased several minutes after discontinu-
ation of treatment. Figure 3 presents a global timeline
of events.

The exact origin of the bleeding is difficult to pinpoint,
and this degree of bleeding is rare in case of a vertebral
fracture. Based on the CT images, no further injury to the
abdominal aorta, inferior vena cava, or the lumbar arter-
ies was observed. The location of the bleeding most likely
concerned the cancellous bone of the vertebrae, and the
severity most probably has been increased by the high
INR due to anticoagulant use. In addition, signs of exten-
sive calcifications of the anterior ligament suspected of
diffuse idiopathic skeletal hyperostosis were seen on both
CT and previous conventional lumbar spine imaging in
2016 (Fig. 4).

Discussion

The number of elderly presenting to the emergency
department after a fall is expected to increase by 47%
until 2050 [1]. Moreover, 5209 of the Dutch people aged
65 and older died due to an unintentional fall in 2021
[10]. Because of its major impact on healthcare and
healthcare costs, the Dutch Association of Clinical Geri-
atrics composed a guideline to improve fall prevention in
patients living at home or in chronic care facilities [11].
The present case report describes a fatal outcome after a
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Fig. 1 Transverse (A), coronal (B), and sagittal (C, D) plane CT slices of the vertebral bleeding. A, B Active bleeding toward the retroperitoneum
with a larger hematoma on the right side, but active contrast extravasation on both sides. C Active bleeding extending to the epidural space. D CT
slice with bone window setting showing substantial dislocation of the fracture and extensive calcification of the anterior ligament of the spine

A | g C
Fig. 2 Transverse (A), coronal (B), and sagittal (C) plane CT slices of the extension of the vertebral bleeding into the retroperitoneum with mass
effect causing a ventral displacement of the right kidney

sustained L2 fracture due to a fall. The detrimental out- The high incidence of vertebral fragility fractures in
come was not expected in this initially ambulant patient  elderly is mainly due to osteoporosis. In addition, anky-
with low back pain after the low-energy fall. losing spine diseases like ankylosing spondylitis (AS) and
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Time Events Location Diagnostics & treatment
At home
Unwitnessed fall at home
0:00 alone, family arrives after 1 Call to ambulance
hour
Arrival of ambulance Immobilization, admission
1:15 Patient responsive, to emergency department
complains about back pain and administration of
but mobilizes paracetamole
In the ambulance
1:35 Decrease BP Fluid_challenge
500ml Ringer's lactate
At emergency department
BP 112/59 mmHg
2:00 Tachycardia 137/min Primary ATLS survey

Tachypnea 30/min

Decrease BP 82/41 mmHg
2:15 Decrease O2 sat 90%
Paralysis lower extremities

. BP remains low
2:20 Hb 4.4mmol/L & INR 6.0
Loss of consciousness

BP 63/22
2:30 Tachycardia 130/min
Loss of consciousness

No improvement of vital

2:50 signs despite resuscitation

Fluid resuscitation 2L
Ringer's lactate
NRM 15L 02

Administration of blood
products and coagulation
factors

Full body CTA:
L2 fracture with extensive
bleeding

Decision to discontinue
treatment, after which
patient deceased

v

Fig. 3 Global timeline of events, diagnostics and treatment. BP blood pressure, ATLS advanced trauma life support, O, oxygen, NRM
non-rebreathing mask, Hb hemoglobin, INR international normalized ratio, CTA computed tomography angiography

diffuse idiopathic skeletal hyperostosis (DISH) cause the
spine to be prone to highly unstable fractures [9]. In con-
trast to AS, DISH occurs at an older age and particularly
affects the spine instead of the sacroiliac joints. Ossifica-
tion of the anterior longitudinal ligaments and enthuses,
as seen in this case, lead to decreased mobility until even-
tually complete ankylosis occurs [12, 13]. As a conse-
quence, even minor trauma can cause fracture with high
risk of instability and additional neurological deficit [14].
The prevalence of DISH in the Netherlands is approxi-
mately 17% in patients older than 50 years of age, and it
is associated with obesity, type 2 diabetes, and increased
life expectancy [15, 16]. The patient in this case suffered

from dyslipidemia, hyperuricemia, and gout, all related
to DISH [15]. A systematic review by Westerveld et al.
showed that in case of DISH and AS, delay of diagnosis
often occurs and awareness for the condition is highly
important, as fracture instability can cause neurologi-
cal deterioration after transfers or manipulation, which
was also observed in the current case [14]. The Dutch
guideline on acute traumatic vertebral fractures states
that immobilization is necessary in any suspected thora-
columbar fracture (indicated by back pain or neurologi-
cal deficit), or in case of a dangerous mechanism of injury
(e.g., falls from >3 m of height, high speed motor vehicle
collisions) or known risk factors (including osteoporosis
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Fig.4 Lumbar spine X-ray in 2016, showing severe degenerative changes and calcification of the anterior ligament, suggesting DISH

or an ankylotic spine) [17]. The patient was immobi-
lized in a vacuum mattress after she reported back pain
while walking to the gurney. Unfortunately, the diagnosis
of DISH was unknown since no further tests were done
after the suggestion of DISH on the radiographs in 2016,
and therefore she was not immobilized immediately.
Lumbar fractures combined with severe bleeding are
discussed in a number of studies. One retrospective
study and three prior case reports showed accompany-
ing lumbar artery bleeding on angiography [18—-21]. In all
cases, selective embolization was performed successfully.
In our case, no further angiography examination was per-
formed after initial CTA imaging, due to the agreement
to discontinue further treatment. The CT-scan showed
no clear image suggesting a rupture of any lumbar artery,
despite the more difficult assessment due to the large
hemorrhage. As shown in Fig. 1C, the bleeding extended
to the epidural space causing a spinal epidural hematoma
(SEH) with subsequent paralysis of the legs. Traumatic
SEH occurs in between 0.5 and 1.7% of all spinal inju-
ries, but the incidence increases to 9% in patients affected
by ankylosing spondylitis or rheumatoid arthritis [22].
A retrospective case series by Tamburelli et al. investi-
gated 7 consecutive patients with SEH. Like the patient in
our case, 5 patients used oral anticoagulants and 2 were
affected by DISH or AS [23]. In contrast to the patients
in the case series of Tamburelli et al., the vital signs of
the patient in our case deteriorated very rapidly and she
died in the emergency department after discontinuing
further treatment. This was most probably caused by the
extension of the bleeding to the retroperitoneum and
the subsequent hypovolemic shock. The use of coumarin
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derivates with an increased INR evidently contributed to
the extensive blood loss.

In conclusion, this case report and literature review
has emphasized the severity of a fall in elderly, espe-
cially in case of an ankylotic spine, as it may lead to
serious neurological failure. Moreover, the use of anti-
coagulants contributed to the severe outcome and
given its frequent use in the elderly population, one
should be aware of the severe consequences. Strict
spinal immobilization until proper imaging, CTA and
complementary angiography should be low-threshold
considerations in these patients. Apart from the co-
morbidities contributing to the course of this case,
morbidity and mortality are generally high in elderly
who fall and this frail population is expected to
increase in the future [1-3].

Abbreviations

AS Ankylosing spondylitis

cT Computed tomography

CTA  Computed tomography angiography
DISH  Diffuse idiopathic skeletal hyperostosis
SEH Spinal epidural hematoma
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