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ABSTRACT

Spinal epidural hematoma (SEH) is a rare complication of neuraxial anesthesia. We present a case of a 28-year-old
G2P1001 at 28 weeks' gestation underwent an urgent cesarean delivery due to preterm premature rupture of
membranes, pre-eclampsia with severe features, and breech presentation. The patient received a spinal anesthetic,
which required two attempts. Postoperatively, she developed progressive lower extremity weakness and sensory
changes within 48 hours. An MRl revealed a 14 x 10 x 82 mm SEH extending from L3 to S1, necessitating an emergent
laminectomy that resulted in favorable outcomes.

We conclude that the anesthesiologists should remain vigilant for SEH, as early detection is vital for optimal maternal
outcomes.

Abbreviations: NSVD: Normal Spontaneous Vaginal Delivery, PPROM: preterm premature rupture of membranes,
SEH: spinal epidural hematoma, SSS: single shot spinal

Teaching Points:

1. Be vigilant for delayed and fluctuating symptoms: SEH can present days to weeks after anesthesia with
symptoms like motor weakness or paresthesia that may fluctuate, even without back pain.

2. Prioritize early diagnosis with MRI: Any new or evolving neurological symptoms in high-risk patients warrant
immediate consideration of SEH. MRl is the diagnostic tool of choice due to its accuracy; CT scans can miss early
or small hematomas.

3. Prompt surgical decompression is crucial: The best neurological outcomes are linked to early surgical
intervention, especially in patients experiencing significant or worsening neurological deficits.
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occur in low-risk patients as well.2® Accumulation of

1. INTRODUCTION

Spinal Epidural Hematoma (SEH) is a rare but severe
complication of neuraxial anesthesia, occurring in
approximately 1 in 200,000 obstetric cases.! While SEH
is typically associated with disorders like coagulopathy,
recent anticoagulation, or thrombocytopenia, it can
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blood within the epidural space can exert significant
pressure on the spinal cord and nerve roots, resulting in
neurological perturbations such sensory and motor
deficits, bowel and bladder dysfunction, and paralysis.?*

We present the case of a 28-year-old woman, G2P1001,
who developed a SEH following a single shot spinal
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(SSS) anesthetic. Progression of neurological symptoms
36 hours postpartum raised concerns for SEH. Emergent
surgical decompression was performed following
Magnetic  Resonance  Imaging (MRI)  which
demonstrated a massive hematoma extending from L3 to
S1.

This report focuses on the early identification of
neurological symptoms, workup, and management,
including timely surgical decompression and hematoma
evacuation.

2. CASE REPORT

A 28-year-old G2P1001 at 28 weeks and 1 day was
scheduled for an urgent cesarean section due to preterm
premature rupture of membranes (PPROM), pre-
eclampsia with severe features consisting of elevated
liver function tests and persistent headache, and breech
presentation. Her past obstetric history includes one
prior normal spontaneous vaginal delivery (NSVD) with
labor epidural. At the time of surgery, the patient was
receiving a magnesium sulfate infusion and was not on
anticoagulation therapy. Her platelet count was
134,000/uL on the day prior to surgery and 144,000/uL
on the morning of the procedure.

Spinal anesthesia was performed at the L3-L4 level after
two attempts using a 25-gauge needle. The first attempt
caused transient left-sided buttock paresthesia, which
resolved immediately after needle withdrawal. A second
attempt at neuraxial placement at the same interspace
was successful and well tolerated, resulting in an
effective sensory block up to the T4 dermatome. The
cesarean delivery was complicated by uterine atony,
which was managed with intravenous oxytocin (60 units
infused over 60 minutes), intramuscular carboprost
tromethamine (250  micrograms),  intravenous
tranexamic acid (1 gram), and placement of a modified
B-Lynch suture to achieve uterine compression.
Following these interventions, the total estimated blood
loss was 465 mL. Postoperatively, magnesium sulfate
infusion was continued for seizure prophylaxis.

On postoperative day (POD) 1, the patient experienced
intermittent left sided buttock paresthesia and
paresthesia of the left ankle. She was able to urinate and
ambulate with assistance. On physical exam, the patient
exhibited preserved Dbilateral plantarflexion and
dorsiflexion, along with intact hip flexion and extension.
Sensory examination revealed intact sensation to light
touch and cold bilaterally, with preservation up to the
T10 dermatomal level. No saddle anesthesia was noted,
and there were no clinical signs of hematoma or infection
at the lower back. The perineal numbness was initially
thought to be related to residual effects of spinal
anesthesia and left ankle paresthesia due to a nerve
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irritation from the first spinal attempt; both symptoms
appeared to be resolving on POD 1.

On POD 2, the patient continued to experience persistent
bilateral buttock paresthesias and reported new-onset
perineal numbness. She also described worsening
paresthesia and newly developed motor weakness in the
left ankle and foot as well as left thigh and calf tightness.
On physical exam, the patient exhibited diminished left-
sided plantarflexion and dorsiflexion, reduced flexion
and extension of the left toes, and intact hip flexion and
extension. Sensory examination revealed intact
sensation to light touch and cold bilaterally, with
preservation up to the T10 dermatomal level. Urinary
and bowel function remained at baseline.

An emergent MRI was obtained, and neurology and
neurosurgical consultation was initiated. Complete
blood count (CBC) and coagulation profiles were within
normal limits, with a platelet count of 124,000/uL. MRI
revealed a 14 mm x 10 mm x 82 mm epidural hematoma
extending from L3 to S1, resulting in significant mass
effect on the spinal canal and severe spinal canal stenosis,
possibly reflecting cauda equina syndrome [Figure 1].
Neurosurgery was immediately consulted, and the
patient underwent emergent L3-L5 laminectomy for
evacuation of epidural hematoma, approximately 48
hours after the initial SSS. Preoperatively, the patient's
complete blood count showed a white blood cell count
of 9.9 x10°/L, hemoglobin of 12.5 g/dL, hematocrit of
35.5%, and platelet count of 144,000/uL. Coagulation
studies were not obtained.

. A'S
Figure 1: Sagittal MRl images of the lumbar
spine showing a 14 x 10 x 82 mm
heterogeneous enhancement of the dorsal
aspect of the thecal sac extending from L3 to
S1, with significant mass effect on thecal sac
and compression on the nerve roots
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At one-year follow-up, the patient's left leg paresthesia
and motor deficits had fully resolved. However, she
continued to experience intermittent right-sided perineal
paresthesia, which she described as noticeable but not
bothersome. Her bowel and bladder function remained
stable and unchanged from baseline.

3. DISCUSSION

SEH, though rare, can occur following spinal and
epidural techniques if a blood vessel is punctured by a
needle or catheter.® SEH is associated with patients who
have coagulation disorders or are on anticoagulation but
can also occur in low-risk patients.?® The incidence of
SEH is significantly lower in obstetric patients, with
retrospective studies reporting an incidence between 0
and 0.6 per 100,000 epidural catheterizations.'® For
spinal anesthetics, the incidence has been estimated to be
less than 1 in 220,000 in the obstetric population.! The
veins, surrounded by loose areolar tissue, are prone to
rupture, especially in pregnancy due to increased venous
pressure from uterine enlargement and hemodynamic
changes.!? While venous bleeding is widely accepted as
the source of SEH, some debate persists over an arterial
origin, as arterial pressure may be more capable of
compressing the spinal cord than lower-pressure venous
bleeding.t?

Diagnosing SEH is challenging due to its concealed
hemorrhage and nonspecific clinical presentation,
necessitating a high index of suspicion. 'The differential
diagnosis includes prolonged or exaggerated neuraxial
block, disc herniation, exacerbation or unmasking of
underlying neurologic conditions, transient neurologic
syndrome, epidural abscess, cauda equina syndrome, and
anterior spinal artery syndrome.”®

Several patient- and procedure-related factors can
increase the risk of spinal epidural hematoma following
neuraxial anesthesia. These include advanced age,
underlying coagulopathies such as thrombocytopenia or
platelet dysfunction, and the use of antithrombotic or
anticoagulant medications.»?3  Pre-existing  spinal
pathologies, including vascular malformations or
ankylosing spondylitis, may also predispose patients to
this complication. Additional risk factors include
extremes of body habitus, diabetes mellitus, and
pregnancy.® Technical challenges during spinal or
epidural placement further elevate the risk.®*

Common symptoms include progressive motor and
sensory block, as well as bowel or bladder dysfunction,
and localized back pain that may or may not have a
radicular component.*® The return of sensory or motor
deficits several hours after a spinal or epidural block has
worn off (with or without back pain) is highly
pathognomonic and should be treated as spinal or
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epidural hematoma until proven otherwise.! The most
common presenting sign is lower extremity weakness,
which can be progressive and either unilateral or
bilateral.>® Back pain is often amplified by percussion
over the spine and by maneuvers that increase intraspinal
pressure, such as coughing, straining, or sneezing (Table
1).1,9

Unlike the classic presentation of spinal epidural
hematoma, which typically manifests within hours of
neuraxial anesthesia or catheter removal, some cases
demonstrate a delayed onset of symptoms, emerging
several days or even weeks later.>!! These atypical
presentations may include a fluctuating pattern of motor
weakness or paresthesia, altered spinal reflexes, and,
notably, the absence of back pain.! Additionally,
symptoms may appear remote from the puncture site, as
hematomas can develop at spinal levels distant from the
site of neuraxial intervention, such as cervical or thoracic
regions following a lumbar puncture.>'! These features
can obscure timely diagnosis and highlight the
importance of maintaining a high index of suspicion in
patients presenting with new or evolving neurological
symptoms after neuraxial procedures (Table 1).!

An SEH typically presents within 24-48 hours after a
procedure, making prompt evaluation critical for any
new or worsening neurologic symptoms to rule out
space-occupying lesions.*8 If neurologic deficits occur
during epidural analgesia, the infusion should be stopped
while leaving the catheter in place to assess whether the
anesthetic is the cause; motor and sensory function
should return if so.*® When SEH is suspected, a thorough
physical exam, complete blood count with platelets, and
coagulation profile should be obtained.>*® A stat MRI
with and without contrast is essential to evaluate the
hematoma’s extent, cord compression, and age.>!!
Additionally, neurology and neurosurgery consultations
should be initiated promptly. Small, non-compressive
hematomas may be managed conservatively with close
monitoring, but urgent surgical decompression is
indicated for hematomas causing neurologic deficits.®

Recovery from SEH depends on the severity and
duration of neurologic deficits and the timing of surgery,
with delays worsening the prognosis.t* Surgical
intervention within 8 hours between the development of
paralysis and surgical intervention increases the
likelihood of complete neurologic recovery.! Recovery
can occur if surgery and decompression are performed
within 36 hours of a complete motor deficit and within
48 hours of a partial deficit.*

In our case, the patient may have been at an elevated risk
for hematoma formation due to preeclampsia, which can
cause both quantitative and qualitative defects in platelet
function. The patient's platelet levels remained stable
above 100,000/uL over multiple days; however,
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Table 1: Overview of Spinal Epidural Hematoma presentation and management.

Onset Typically appears within 24—48 hours post-procedure
Risk Factors e Advanced age
e Underlying coagulopathy (including thrombocytopenia or platelet
dysfunction)
e Use of antithrombotic or anticoagulant medications
e Pre-existing spinal pathology (such as vascular malformations or ankylosing
spondylitis)
e Extremes of body habitus (obesity)
e Diabetes mellitus
o Difficult spinal or epidural placement
e Abnormal coagulation profile or thrombocytopenia
e  Pregnancy
Typical Presentation e Return of blockade >1h after block resolution
e Last epidural dose given >3h ago
e Classic triad of acute back or radicular pain, sensory changes, and motor
weakness
e Focal neurological deficit (bilateral or unilateral)
e Bowel or bladder dysfunction
¢ Neurologic deficit in the absence of expected level of sympathetic blockade
e Back pain aggravated by palpation of the procedural site or by Valsalva
maneuver
Atypical Presentation e Delayed onset of symptoms
e Fluctuating pattern of motor weakness or paresthesia
e Absence of back pain
e Altered spinal reflexes
e Symptoms remote from the puncture site
Management e  Stop epidural infusion
¢ Neurochecks q15 min
e Emergent Neurosurgery and Neurology consultation
e Stat MRI spine
e Stat CBC and coagulation panel
e Reversal or coagulation or platelet dysfunction
e Emergent surgical decompression, if needed

qualitative defects may have been present due to
preeclampsia. During the procedure, the patient
exhibited signs of uterine atony. Although the
quantitative blood loss was 485 ml, the patient may have
experienced subclinical disseminated intravascular
coagulation (DIC) during this period. In our scenario, the
source of hemorrhage was an epidural artery rather than
an epidural vein, given the extent of bleeding within the
epidural space. The hemorrhage likely occurred after the
SSS and progressively caused spinal cord compression.

During the SSS, the first attempt was slightly off midline,
causing transient left buttock paresthesia that resolved
upon needle removal. Initially, the patient had no issues
with back pain, ambulation, motor deficits, or bowel or
bladder dysfunction, and fluctuating paresthesia in the
buttocks and left ankle/foot made the clinical picture
ambiguous. However, once the patient began to exhibit
motor deficits, the situation became clearer and more
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concerning, prompting expedited MRI imaging,
neurosurgery consultation, and surgical decompression.
A high degree of clinical suspicion, communication with
a multidisciplinary team, and prompt management led to
a favorable outcome.

4. CONCLUSION

Maintaining a high degree of clinical vigilance and a
strong index of suspicion, particularly in cases of
atypical SEH, is essential for timely diagnosis and
effective management. Early identification of clinical
signs and prompt therapeutic intervention are critical in
optimizing patient outcomes and minimizing the risk of
irreversible neurological deficits. Ongoing education
and heightened awareness among healthcare
professionals are imperative to mitigate the impact of
this rare yet potentially devastating complication.
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