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Abstract

Spinal epidural hematomas (SEH) are a rare hemorrhagic event occurring after trauma, epidural anesthesia, or operative
inventions. However, in 40-50% of cases, they occur spontaneously. Spontaneous spinal epidural hematomas (SSEH) are rare
in occurrence with an estimated incidence of 1 case per million annually. Pregnancy is an independent risk factor. Sudden
neck or back pain, often in combination with a rapid onset of neurological symptoms, is the most common presentation of
SEH (1). A 36-year-old Caucasian female with rheumatoid arthritis (RA) presented to the emergency department approxi-
mately 48 h after an uncomplicated vaginal delivery. She sought medical attention due to constant headaches and neck pain
that started during active labor. An MRI of the spine revealed an extensive SEH spreading from C1 to L5. The patient was
without neurological symptoms or deficits and was successfully treated conservatively without any sequelae. Even though
the definitive cause of this case of SEH will remain unknown, several possible synergistic mechanisms have been identified.
These include female gender, full-term pregnancy, physical activity with increased intraabdominal pressure (i.e., Valsalva
maneuver), systemic administration of platelet aggregation inhibitor (PAI), and iatrogenic manipulation such as spinal epi-
dural anesthesia. Even though autoimmune and inflammatory disorders have been described in the literature to be rare sources
of hemorrhage in the spinal canal, it is unclear whether the patient’s RA should be regarded as an individual risk factor.

Key Facts Spinal epidural hematomas are a rare hemor-
rhagic event characterized by an accumulation of blood
between the vertebrae and the dura of the spinal canal,
and can be a clinical challenge to diagnose due to the
insidious presentation, with symptoms ranging from
asymptomatic to non-specific head or neck pain, or neu-
rological deficits.

The etiology of spontaneous spinal epidural hematomas
remains largely unknown, although there are many pre-

disposing factors, including vascular malformation, anti-
coagulation therapy, trauma, iatrogenic manipulations,
and hypertension.

The differential diagnosis to spinal epidural hematomas
are several, e.g., meningitis, migraine, subarachnoid or
intracranial hemorrhage, pituitary apoplexy, venous sinus
thrombosis, and thrombosis, and radiological examina-
tion is key to diagnose and map the distribution of the
hemorrhage.
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anne.tuiskunen @umu.se Spinal epidural hematomas (SEH) are a rare hemorrhagic

event characterized by an accumulation of blood in the
loose areolar tissue between the vertebrae and the dura of
the spinal canal. Though often asymptomatic, devastating
neurological consequences can occur if there is compres-
sion of the spinal cord. SEH most often occurs after trauma,
epidural anesthesia, or operative inventions [1]. There are
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several well-documented predisposing factors for develop-
ing SEH, such as anticoagulant therapy, inherited coagu-
lation disorders (i.e., hemophilia), vascular malformations
(i.e., arteriovenous malformation), arthritis, and iatrogenic
causes such as spinal or epidural puncture [2]. Spontaneous
spinal epidural hematomas (SSEH) are rare in occurrence
with an estimated incidence of 1 case per million annually,
with the highest incidence in the age range 50- to 80-year-
old subjects. Pregnancy is an independent risk factor [1].
The pathophysiology of SSEH is not conclusive and some
data suggest that the source of bleeding is of venous ori-
gin [3-6], whereas other data suggests an arterial source
[7]. Autoimmune or inflammatory disorders have also been
described in the literature to be rare sources of hemorrhage
in the spinal canal [1, 8, 9].

Non-specific neck or back pain is considered to be the
earliest sign of SEH, though painless presentations of SEH
have been described [3]. In a systematic review by Soltani
et al. in 2019, all 16 patients with SEH included in the
review presented with symptoms of back or neck pain [6].
The hemorrhage in the extradural space may lead to spinal
cord or nerve root compression that may potentially cause
neurological deficits or even death. Hence, prompt diagnosis
is key; however, because of its rarity, and sometimes modest
symptoms, it may present a clinical challenge.

Pregnancy results in an increased blood volume and
increased pressure on the vascular walls which may lead to
rupturing of vessels and subsequent SSEH, especially if vas-
cular pathology is present. Because pregnancy is considered
a hypercoagulable state (with hypercoagulability persisting
through the first 2 weeks post-delivery), in the absence of
predisposing factors, the incidence of SSEH is extremely
low in this patient population [6]. Pre-eclampsia has been
reported in a few cases of SSEH; however, it has not been
identified as an individual risk factor [7]. To our knowledge,
no cases of SEH have been reported to debut during labor,
although there are reports on cases of SEH days up to weeks
following delivery.

We herein report on a rare occurrence of extensive SEH,
with a distribution extending to the majority of vertebrae,
in a postpartum patient with rheumatoid arthritis (RA). This
case report aims to disclose and discuss the possible causes
of SEH, as well as the diagnostics.

Case Report

A 36-year-old Caucasian female, gravida 2 and para 2, with
a BMI of 29 and healthy apart from rheumatoid arthritis
(RA) presented to the emergency department approxi-
mately 48 h after vaginal delivery of her second child. She
sought medical attention due to constant headache and neck
pain that started during active labor. For headache relief,
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non-opioid-based analgesics had been given, according to
local protocols, without any effect.

Nine years earlier, the patient had been diagnosed with
RA, which before to pregnancy was treated with metho-
trexate and etanercept. This drug regime was interrupted
when pregnancy was planned and instead a daily dose of
prednisolone and NSAID was administered until gestational
week 20. Thereafter, a single dose of prednisolone was
administered daily. During pregnancy, the patient had an
uncomplicated course except for mild arthralgia and neck
stiffness. The patient had no medical record of vascular or
hematological pathology. Blood count including platelets
was normal. Autoimmune blood analyses of beta-2-glyco-
protein and cardiolipin antibodies were all tested negative.
Seven years earlier, the patient had given birth to a healthy
full-term baby.

There were no complications during pregnancy and no
signs of preeclampsia. The baby had a normal intrauterine
growth curve. Due to the patient’s RA, she was checked more
frequently at the maternal healthcare center during the preg-
nancy. At gestational week 39+ 4, labor started spontaneously.
Early in the phase of active labor, the patient received spinal
epidural anesthesia (EDA) of sufentanil, which provides a
complete analgesia in early labor without a sympathectomy
or motor blockade. The patient also received nitrous oxide
gas during labor. The EDA catheter was successfully placed
at the first attempt at the L.2-L3 level using the loss of resist-
ance technique and rounded bevel cutting edge and sharp
needle (Tuohy Epidural Needle 18 G). The loss of resistance
was felt at an approximate depth of 5 cm and the catheter was
placed 7 cm into the epidural space. The EDA procedure was
without complications: no accidental dural puncture or signs
of bleeding. Routine cardiotocography (CTG) was recorded
during labor. Maternal intrapartum fever was noted where-
upon a dose of antibiotics was given intravenously. In the final
stages of labor, decelerations on the CTG were observed and
an infusion of oxytocin was given to accelerate the delivery.
Soon thereafter, the child was delivered with the aid of vacuum
extraction as a consequence of the CTG changes and maternal
fatigue. The baby had an APGAR score of 3 at 1 min, which
improved to 4 at 5 min, and 8§ at 10 min upon delivery. Shortly
after partum, the patient complained of neck pain, radiating
towards the head. The patient recalls the onset of pain while
carrying out the Valsalva maneuver during active labor and
described it as being similar to that of her RA-related neck
pain. The fact that the neck pain mimicked the patient’s regu-
lar neck complaints, in combination with efficient pain relief
from standard dosages of paracetamol and ibuprofen, prob-
ably contributed to that the patient’s neck sensation was not
considered alarming at the maternity ward. The patient was
discharged from the hospital approximately 24 h after giving
birth, as she fulfilled the regional criteria for early admission to
home (discharge <48 h after delivery with a follow-up within
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72 h), consistent with the national guidelines for postpartum
care (Supplementary table 1 and 2).

The morning after, the patient returned to the hospital due
to a worsening headache. The headache was still radiating
from the neck, involving the whole head with no correlation to
body position. The patient had taken full dosages of paraceta-
mol and ibuprofen, but as this point without any pain relief.
Pain intensity was rated 9 out of 10 on a verbal numerical rat-
ing scale (NRS). The patient’s vital parameters were within the
normal range (see Supplementary material). All blood sam-
ples were within a normal range including normal activated
partial thromboplastin time, prothrombin time, and platelet
count, and there was no sign of meningitis or any other source
of infection, and the neurological examination did not reveal
anything deficits: no paralysis, paresis, paresthesia, or signs
of increased intracranial pressure. The pupillary light reflex
was normal. Hence, there were no clinical signs of severe
intracranial bleeding and the patient’s problem of constant and
severe neck pain and headache was at that time unexplained.
Opioids were given in addition to paracetamol and ibuprofen
and a CT of the cervical spine was performed, showing no
fractures. A decrease in the joint space of the left facet joint at
the C2-C3 level, as well as some osteophytes in the posterior
aspect at the same level, was noted (Fig. 1). Minor signs of
disc degeneration, previously known to the patient, were also
shown. These changes had not progressed during pregnancy.
There were no signs of infectious origin or increased intracra-
nial pressure (ICP), but a spinal pathology had not been ruled
out. An MRI of the neck and subsequently of the full spine was
therefore performed the following day for further diagnostics,
and revealed an extensive epidural hematoma extending from
C1 of the cervical spine to the lumbar regions of L5 (Fig. 2).
The hematoma in the thoracic region shows compression of
the epidural space, suggesting conditions that might affect the
flow of the cerebrospinal fluid (CSF) (Fig. 2).

Due to the MRI findings, the patient was admitted to the
neuro-intensive care unit for neurological monitoring and
continuous morphine infusion for pain relief. The SEH was
conservatively treated as the patient remained stable without
progressive symptoms or development of neurological defi-
cits. The patient remained with moderate to mild headache
relieved by standard pain relief and short-acting morphine
tablets for approximately 2 weeks prior to dismissal from
the hospital, after which the symptoms fully regressed. No
sequelae or other medical complications developed and the
baby showed normal development.

Discussion

We herein describe an unusual case of SEH spanning over
24 vertebras in a 36-year-old woman with RA that developed
severe neck pain and headache while performing a Valsalva

Fig.1 CT in 3 mm cuts of cervical spine showing a decrease in the
joint space (arrow) and a small number of osteophytes in the left facet
joint at the C2-C3 level. C, cervical vertebrae; CT, computerized
tomography

maneuver during vaginal delivery. The average size of an
SSEH extends across 3.9 levels [6], making this case rare.
According to the literature, a key clinical feature in many
SSEH cases is well-localized back pain, often following
minimal physical activity [10]. It might be speculated that
the patient had a spontaneous rupture of an epidural vessel
during labor resulting in SSEH. The course was prolonged
and difficult, which would likely have substantially increased
the risk of SEH from straining. However, we believe that the
most plausible explanation for this exceptional SEH case is
of multifactorial origin. Another key feature following local-
ized pain is a sudden onset of neurological deficits [5]. Inter-
estingly, the patient in our case study did not develop any
neurologic dysfunction, which is very rare. In a systematic
review of 16 cases of SSEH in pregnancy, only one case did
not progress with neurological symptoms [11]. According
to the patient’s MRI scan, the CSF space was significantly
reduced due to the hematoma, particularly in the thoracic
region of the vertebrae (Fig. 2).

The etiology of SSEH remains largely unknown, although
there are many predisposing factors, including vascular
malformation, anticoagulation therapy, trauma, iatrogenic
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Fig.2 Sagittal MRI STIR sequence of cervical, thoracic, and lum-
bar spine showing an extensive and widespread epidural hematoma
reaching from occiput to L5, with a width of approximately 4-5 mm
at the thoracic region and 3—4 mm at the lumbar region. The liquor
space is compressed to approximately 1 mm in width. No intra-med-

manipulations, and hypertension [12—-17]. The increased
blood volume and increased pressure exerted on the vascular
walls during pregnancy has also been reported as a risk for
spontaneous rupture of vessels and subsequent SSEH. The
risk is further increased if the patient has pre-eclampsia or
known vascular pathology [4]. Still, pregnancy and postpar-
tum status are both a state of hypercoagulation and hence
reducing the risk of hemorrhage during and after delivery
[7].

The patient in this case suffered from RA, an autoimmune
disease assumed to predispose to cardiac and vascular dis-
eases [18]. We have, however, not found any published data
showing RA to be a predisposing factor for SEH. Although
one could speculate whether a systemic inflammatory dis-
ease would potentially affect the collagenous structures such
as the dura mater and vascular walls increasing the risk of
SEH.

The patient received spinal epidural anesthesia during
the early stages of labor. The most common complication
of epidural anesthesia is a post-dural puncture headache
(PDPH). It most frequently occurs in cases in which the dura
mater is accidentally punctured during the procedure [19],
which can be revealed by the extravasation of blood. No
such complication has been reported in this case and there
was no positional aspect to the patient’s headache, a defin-
ing feature of PDPH. Spinal-epidural anesthesia, however,
has been documented to be an iatrogenic cause of intracra-
nial hypotension resulting in a venous dilatation, which is
considered to cause headache via meningeal traction and
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ullar signal changes. A subcutaneous edema is also seen at the level
of Th12-L3, likely a consequence of pressure on the soft tissue as a
consequence of the patent being bedridden. MRI, magnetic resonance
imaging; L, lumbar vertebrae; Th, thoracic vertebrae; STIR, short-TI
inversion recovery

subdural effusions as well as possible hematomas occurring
via the rupture of bridging veins [20]. On the MRI scans,
there is a small amount of liquid surrounding the C1 ver-
tebra, implying that a minor dural tear or rift might have
occurred, e.g., due to spinal epidural anesthesia or during a
Valsalva maneuver during vaginal child delivery. The cervi-
cal spine is a common location for dural rifts and vertebral
osteophytes have been described as a possible cause of dural
rifts [21]. In this particular case, there are no osteophytes
visible at the level of where the minor liquid collection is
found (Fig. 3). However, the reduced amount of CSF sur-
rounding the cerebellum and medulla (Fig. 4) suggests a
mild form of sagging brain, which is often associated with
low CSF pressure headaches. Additional brain scans would
have been required to address this issue in further detail. It
cannot completely be ruled out that the fluid collection at C1
is caused by CSF leakage from a dural tear; however, it is
highly unlikely that this small amount of fluid would cause
a significant drop in ICP. Intracranial hypotension usually
develops over weeks or months, but it is a known cause of
widespread epidural or subdural hematoma [22]. In our case,
there is no sign of a subdural hematoma at the clivus or
cervical cranial junction. As there are no additional scans of
the brain, no further analysis of intracranial hemorrhage can
be made. Additional differential diagnoses to SSEH such as
subarachnoid or intracranial hemorrhage, pituitary apoplexy,
and sinus venous thrombosis could also be considered in
this and similar cases, as these diagnoses may present with
analog symptoms.
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Fig.3 Minor liquid collection (arrow) in the posterior aspect of
the C1 to C2 vertebra of the cervical spine. Sagittal MRI in STIR
sequence. C, cervical vertebrae; MRI, magnetic resonance imaging;
STIR, short-TI inversion recovery

The physically demanding exercise of child labor and a
Valsalva maneuver could lead to increased intra-abdominal
pressure that in turn could cause spontaneous rupturing of
the epidural vessels. It is possible that the sudden onset of
pain that the patient experienced during the end-stage of
delivery corresponds to the extravasation of blood in the epi-
dural space. Jacob et al. describe a middle-aged woman with
spinal vasculitis resulting in an acute epidural spinal hem-
orrhage which first presented with a sudden non-traumatic
onset of stabbing back pain followed by headache [23],
although it has also been argued in the literature that patients
presenting with SEH postpartum usually do so days or weeks
after delivery, suggesting that the pregnancy-induced dila-
tion of epidural vessels, rather than the mechanical straining
of labor, is the predominant cause of SSEH in pregnancy [1].

A traumatic mechanism such as a minor bone fracture
induced by mild trauma, for example, by neck distortion dur-
ing active labor, could explain the sudden onset of neck pain.
Due to the patient’s RA, thrusting the chin against her chest
was associated with discomfort. There were, however, no
direct signs of fracture or indirect signs such as bone edema
in the vertebrae (Fig. 2). Even though micro-fracturing of
the vertebrae cannot be fully ruled out, it is unlikely to cause

XX

Fig.4 A reduced amount of cerebrospinal fluid surrounding the cer-
ebellum and medulla parenchyma (arrow) is why a mild form of sag-
ging brain cannot be excluded. Sagittal T1 weighted MRI. MRI, mag-
netic resonance imaging

a massive epidural hemorrhage and a fracture-induced vas-
cular puncture is considered low in this case.

In addition to the patient’s RA, there had been a continu-
ous long-term administration of modest amounts of gluco-
corticosteroids such as prednisolone (7.5-10 g per os daily,
see supplementary material). Even though glucocorticoids
are known to affect vascular tone and resistance, as well
as atherogenesis, there is to our knowledge, however, no
correlation between glucocorticoid administration and the
incidence of SSEH [23].

The patient has no history of coagulopathy or bleeding
catastrophes, and laboratory hematological findings were
normal. Furthermore, postpartum status implies hyperco-
agulable homeostasis, lowering the risk for hemorrhages.
Once the patient’s baby was born, however, the patient
was administered full-dose ibuprofen in combination with
paracetamol the following 48 h in an attempt to dampen
the neck and head pain. Long-time aspirin usage as PAI
therapy has been reported to be a risk factor for develop-
ing an SEH of the spine [24, 25], and according to local
protocols, PAIs are withdrawn at least 12 h prior to neu-
raxial interventions (e.g., epidural anesthesia). This is in
order to minimize the risk for SEH. It seems plausible
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that the therapeutic dose of NSAID ingested postpartum
during 48 h would potentially have contributed to the
slow extravasation of blood into the epidural space and
therefore enabled the formation of an extensive SEH.

In addition to the anti-platelet effect of ibuprofen, a
venous origin of the hematoma would also contribute to a
slow formation and limited mass effect of the hematoma,
enabling the spinal cord to adapt to the pressure changes
[5]. The pressure of the epidural venous system is lower
than the intrathecal pressure at the same level [10]. Inter-
estingly, Miyagi et al. [26] describe rapid deteriorating
neurological deficits after the initial onset of dorsalgia
in patients with SEH, which they suspected to have an
arterial origin due to the quick formation of the hema-
toma and spinal cord compression. Hence, the time-lapse
of the clinical presentation of an SEH, in combination
with predisposing factors, may provide an insight into
the origin of the extravasated blood since the source of
the bleeding (arterial vs venous) may influence the rate of
hematoma formation. One could argue that an elongated
SEH would imply a more favorable prognosis since an
extensive distribution of the epidural blood mass has less
impact on the spinal cord and intrathecal pressure. How-
ever, a spread hematoma might denote a greater blood
volume within the epidural space, causing more compres-
sion on the spinal cord.

The assumption that the SEH in this case was of venous
origin is further supported by the post-pregnant status of
the patient. During pregnancy, epidural venous pressure
is increased due to an elevation of the intraabdominal
pressure caused by the hypertrophic uterus, and a direct
compression of the vena cava [27]. Those two physiologi-
cal conditions divert a portion of the venous return from
the lower extremities and pelvic region into the vertebral
venous system, resulting in a higher blood volume in the
extradural venous plexus predisposing to dilation and
rupture of the epidural vessels [6]. The epidural veins
lack valves, implying that elevated venous pressure in the
epidural space during pregnancy may increase the risk for
SSEH, especially during straining, coughing, or strenuous
efforts such as a Valsalva maneuver [4, 7].

Furthermore, there were no radiological signs of an
arteriovenous fistula or malformation. Female gender and
pregnancy are predisposing for spontaneous dissection
of the coronary arteries [28], vertebral arteries [29], and
splenic arteries [27]. Estrogen and progesterone excess
during the third trimester of pregnancy has been proposed
to cause degenerative structural changes in arterial and
venous vessels [27]. It remains unclear if the same degen-
erative changes occur in other smaller vessels, such as
those of the epidural venous plexus.
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Conclusions

The incidence of SSEH is very low in the general popula-
tion, the diagnosis is a clinical challenge, and the etiol-
ogy of SSEH is partly unknown. In this case study, we
describe an unusual case of SEH in a female RA patient
that developed neck and head pain during labor. The
MRI scan revealed an SEH extending over 24 vertebrae.
Despite this extensive hematoma, no neurological symp-
toms developed and the patient was successfully treated
conservatively without any sequelae. Even though the
definitive cause of this case of SEH will remain unknown,
several possible synergistic mechanisms have been iden-
tified. These include female gender, full-term pregnancy,
physical activity with increased intraabdominal pressure
(i.e., a Valsalva maneuver), systemic administration of
PAI, and iatrogenic manipulation such as spinal-epidural
anesthesia. Even though autoimmune and inflammatory
disorders have been described in the literature to be rare
sources of hemorrhage in the spinal canal, it is unclear
whether the patient’s RA should be regarded as an indi-
vidual risk factor.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s42399-022-01238-6.
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