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Epidural Cervical Hematoma in a Whiplash Cervical Injury: 
A Rare Condition
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Abstract
“Whiplash Injury” describes those injury deriving from the sharp whipping movement of both head and 
neck, produced at the moment of a traffic accident, particularly following collision from behind, head-on or 
side collisions. The use of safety belts has led to a reduction in deaths deriving from front-end collisions, but 
also to an increase in cases of typical whiplash. There are two types of forces that cause whiplash injuries in 
rear-end car crashes: external forces applied to the body by the seat and head restraint, and internal forces 
generated by the activation of body’s muscles. The combination of these forces causes differential motion of 
the cervical spine, which results in neck tissues’ strain. This event can affect all neck structures: facet joints 
capsule, muscles, intervertebral disks, nerves and vessels. We report a case of a 68-year-old woman. The 
subject, while driving her car, hit head-on a car moving in the opposite direction and died immediately. At 
autopsy the major findings were limited to multiple rib fractures and fracture of the fifth cervical vertebra 
with epidural hematoma. This case demonstrates that, even in the absence of direct traumatism, a potentially 
lethal epidural hematoma may occur as a result of whiplash.
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Introduction
Whiplash is described by Spitzer et al1 as “energy 

transfer to the cervical spine consequent to an 
acceleration-deceleration mechanism secondary to car 
crash or any other collision, which can lead to different 
tissues’ injuries and multiple clinical manifestation, 
described as whiplash associated disorders”. In fact, 
disorders associated with such indirect traumatic event 
- whiplash associated disorders (WAD) – could be 
complex and multifaceted, involving different degrees 
of both physical and psychological dysfunctions2. 
Its pathophysiology is still unknown and there are 
no gold standard evaluation procedures. The most 
frequent symptoms are pain, stiffness and functional 

limitation of the cervical spine, headache, and 
dizziness. These symptoms may associate with pain in 
other districts3(shoulders, thoracic and lumbar spine), 
paraesthesia and hypaesthesia, generalized weakness, 
confusion, and visual and auditory disturbances. Annual 
incidence of WAD in the general population of North 
America and Western Europe is circa 300 inhabitants 
per 100000 and some data suggest a further increase in 
incidence4-5. The use of safety belts has led to a reduction 
in deaths deriving from front-end collisions, but also to 
an increase in cases of typical whiplash. We report a case 
of a 68-year-old woman, who died after a car crush. At 
autopsy investigation only epidural hematoma emerged 
as cause of death.

Case Report: A 68-year-old woman, height 158 cm 
and weight 72 kg, while driving her car, hit a car head-
on from the opposite direction. The opposite vehicle was 
a medium-sized utility car proceeding at an estimated 
speed of approximately 85-95 km/h. The vehicle of the 
deceased woman was also a medium-sized utility car 
that was traveling at a speed of approximately 70-90 
km/h. The woman was wearing seat belt and her car had 
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no headrest in the front seats.Investigations of the event 
showedregular airbags functioning during the accident. 
After the accident the woman died immediately. Based 
on the information provided by some family members, 
the driver had no notable pathologies. All toxicological 
investigations were negative.During autopsy, there 
wasnot external signs consistent with fatal injuries. 
Small bruising in various body districts were the only 
external findings. They were located to both face and 
neck, presumably being related to the impact with 
airbag.Internal examination revealed no lesionsof the 
cranium. The brain showed no gross alterations, except 
for rare petechial hemorrhages throughout the cerebral 
peduncles.No otherlesion affected the abdominal viscera. 
At the thoracic level, even though the sternum was found 
intact, four ribson the left side of the thoracic cage were 
found to be fractured. Soft tissues and neck’sstructures 
had no detectable lesions but,after removal of superficial 
structures, a considerable blood infiltration of the peri-
vertebral muscles was evident(Figure 1A). There was 
a full thickness fracture of the fifth cervical vertebra 

body (compression fracture) with concomitant blood 
infiltration of cancellous tissue.An anterior approach 
to the spinal cord was performed at that level: both 
leptomeninges and dura mater were undamaged, while 
opening of the vertebral canal confirmed the presence 
of epidural hemorrhagewith spinal cord compression 
(Figure 1B- 2C). At the level of the spinal cord, the 
execution of parallel transverse cuts at a distance of 1 
cm, allowed to detect small spinal hemorrhages. The 
examination of the remaining organs appeared devoid 
of elements worthy of note (no a cardiac contusion).
Histological investigation confirmed both epidural and 
intra-parenchymal hemorrhages (Figure 2). Results of 
toxicological analysis were negative.Subject’sdeath was 
caused by irreversible spinal cord injury resulting in 
cardiorespiratory arrest. Damage of the spinal column 
and spinal cord was caused by the kinetic energy 
developed due to acceleration-deceleration mechanism. 
This dynamic caused vertebral fracture, epidural and 
spinal cord hemorrhages, leading to a spinal cord injury.

Figure 1: (A) Blood infiltration of peri-vertebral soft tissues and muscles; (B,C)Epidural hemorrhage with 
spinal cord compression after the opening of the vertebral canal.

Figure 2: Epidural (A) and intra-parenchymal (B) hemorrhages viewable by optical microscopy with 
hematoxylin-eosin staining. (C) Multiple red cell collections with consensual interruption of the bone 

structure.
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Figure 3: Pathological mechanism of whiplash injury. Poser® software on a MacOSX® device was used for 
3D reconstruction of the event.

Discussion
Whiplash Injury is characterized by different 

symptoms occurring following damage to the neck, 
usually as a result of sudden strain affecting discs, 
muscles, nerves or tendons. It is caused by a sudden 
acceleration or deceleration of both head and neck. The 
head is violently thrown back, forwards, or sideways 
followed, usually, by reflex contraction of the muscles in 
the opposite direction. Sometimes instead, the projection 
is one-directional6 (Figure 3).

In the reported case,it could be argued that damage 
from hyperextension was prevalent, given the absence of 
headrest, correct functioning of airbags and rupture of the 
anterior longitudinal ligament associated to compression 
fracture of the vertebral body, found during autopsy.

The pathophysiological mechanisms, clinical and 
symptomatologic characteristics of whiplash are widely 
described in literature7-11. Therapeutic approach to 
whiplash has also been analyzed by studies evaluating the 
benefits of physiotherapy12,13. After a brief review of the 
literature, we found that there are no studies describing 
possible lethal acute mechanisms of whiplash, except 
for a study describing an unusual case of post-whiplash 
pseudoaneurysm of the right common carotid artery, 
which led to acute massive hemorrhage and death, days 
after initial trauma14.

We describe a very rare condition: formation of 
epidural hematoma following whiplash injury. Spinal 
epidural hematomasare a rare occurrence, accounting 
for less than 1% of all spinal canal space-occupying 
lesions15. There are two main types of spinal epidural 
hematomas: spontaneous and traumatic. The first, 
most frequent, is often associated with vascular 
malformations, coagulopathies, anticoagulation, 

neoplasms, or thrombocytopenia16-18. The latter, rarer, 
occurs frequently in patientsaffected by rheumatologic 
diseases, such as ankylosing spondylitis and rheumatoid 
arthritis19. Although, it is not clear what caused the 
epidural hemorrhage following fracture of a cervical 
vertebra, one of the hypotheses is that a bone fragment 
damaged epidural vessels, resulting in bleeding within 
epidural space20. Furthermore, the spinal bleeding can 
also be linked to the tearing of the microvasculature that 
supplies brainstem and spinal cord.

Conclusion
The current case is somewhat different from any 

previously described one. In fact, diffuse epidural 
hemorrhage, with development of small hemorrhages 
in the spinal cord, secondary to fifth cervical vertebra 
fracture due to whiplash, occurred in a patient without 
comorbidity. This particular succession of pathological 
events, moreover, was the cause of death of the patient.
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