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REVIEW
Nontraumatic spinal epidural hematoma during pregnancy:
diagnosis and management concerns

JB Henryl, M Messerer?, V Thomas3, S Diabira!, X Morandi! and A Hamlat!

Objective: Nontraumatic spinal epidural hematoma (SEH) during pregnancy is rare. Therefore, appropriate management of this
occurrence is not well defined. The aim of this study was to extensively review the literature on this subject, to propose some novel
treatment guidelines.

Methods: Electronic databases, manual reviews and conference proceedings up to December 2011 were systematically reviewed.
Articles were deemed eligible for inclusion in this study if they dealt with nontraumatic SEH during pregnancy. Search protocols and
data were independently assessed by two authors.

Results: In all, 23 case reports were found to be appropriate for review. The mean patient age was 28 years and gestational age was
33.2 weeks. Thirteen cases presented with acute interscapular pain. The clinical picture consisted of paraplegia, which occurred
approximately 63 h after pain onset. Spinal cord decompression was performed within an average time of 20 h after neurological
deficit onset. Fifteen patients had cesarean deliveries, even when the gestational age was less than 36 weeks.

Conclusion: This review failed to identify articles, other than case reports, which could assist in the formation of new guidelines to
treat SEH in pregnancy. However, we believe that SEH may be managed neurosurgically, without requiring prior, premature, cesarean

section.
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INTRODUCTION

Although spinal epidural hematoma (SEH) is a well-known, poten-
tially devastating, neurological complication of epidural procedures,!?
its spontaneous occurrence either in the general population,® during
pregnancy,®> or in the postpartum period is rare.%’

Therefore, there is little data in the literature regarding optimal
SEH management during pregnancy. Working on a case-by-case basis,
a neurosurgeon must consider whether spinal cord decompression
before or following delivery is best for the parturient, and an
obstetrician must decide on the most appropriate method of fetus
delivery.

The aim of this study was to extensively review the literature, to
propose some SEH management guidelines. The goals were to
ascertain the indications and contraindications of surgical and
conservative management of SEH, to elucidate the most appropriate
delay between diagnosis and surgery, and to identify the best surgical
position and the most appropriate management for a better prognosis
of both fetus and mother.

MATERIALS AND METHODS

Medline, using the PubMed interface, and Google Scholar from 1960 to
December 2011 were searched. For the PubMed search, the following Medical
Subject headings (MeSH) and free text terms were applied;® ‘spinal epidural
hematoma, ‘pregnancy’ and ‘management. No language restrictions were
applied. Reference lists of identified studies and scanned abstracts from recent

conference proceedings (from 2005 to 2011) were also manually reviewed.
Finally, ongoing trials were investigated at clinicaltrials.gov.

Articles were eligible for inclusion in this study if they dealt with
nontraumatic SEH in pregnant women. Eligibility was independently assessed,
and data were independently extracted by two authors (MM and AH).
Differences were resolved by consensus.

RESULTS

A total of 103 references were originally identified, from which 24
studies were initially considered as eligible. A further three articles
were excluded; the first as it was the same case as reported in another
study, published in another language,»!® the second because the
article presented SEH occurring after chiropractic manipulation!! and
the third reported a case of unilateral epidural nerve root hematoma
in a pregnant patient.!> The remaining 21 articles were all case report
design;»>1913-29 15 be noted, the article by Tada et al3® reported
3 cases, making a total of 23 cases (Table 1).

Mean patient age at presentation was 27.7 years (range: 20-36
years). Eight women had previous pregnancies. For nine patients, it
was a first-time pregnancy, and in six cases, maternity status was
unknown. The mean gestational age at presentation was 33.3 weeks
(range: 16-41 weeks).

One patient had been treated with heparin therapy for antipho-
spholipid syndrome.!® One patient presented with twin pregnancy.?®
The remaining 21 patients had no significant medical history.
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Table 1 Clinical characteristics, surgical management and outcome of the published cases

Year  Author (ref. Age Gravidi  Gest. age  Pain Pain level T1 Neurological Hematoma (level/ T2 Outcome Rank Surgical
no.) (vears) (weeks) onset (h) deficits site) (h) SCD positioning
1966 Bidzinski® 26 Gl 26 Acute Interscapular 1  Paraplegia T4/? 30 Good Before ?
VD
1973 Binnert!3 28 G3 37 Acute Interscapular 6! Paraplegia C7-T1/ post 120 Poor  After VD  Sitting position
1975 Yonekawal® 20 ? 37 Acute Neck and 3 Paraplegia C4-C6/ post 14 Poor  Before Sitting position
arms VD
1984 Hackl1® 28 G4 32 Acute Lumbar ?  Paraplegia T11-L2/? 8 Poor 7?7 ?
1994 Mahieu?? 26 G2 30 Acute neck, 6  Brown-Sequard C3-T1/ post 3 Good After ?
torticolis CS-D
1997 Carroll26 26 Gl 35 Acute Interscapular  ?  Paraplegia T7/ ant 24! Mild  After Prone position
CS-D
2003 Steinmetz24 27 ? 38 Acute Interscapular 132 Tetraparesia T1-T2/ ant 12! Mild  After Prone position
CS-D
2004 Masski23 27 Gl 41 ? Neck and 112 Incompl. C7-T2/ ant 8 Mild  After Prone position
arms tetraplegia CS-D
2004 Szkup?® 31 G2 32 Acute Interscapular 7  Paraplegia T1-T4/ post 7 Mild  After ?
CS-D
2004 Cywinskil® 27 G2 38 Acute Interscapular 214 Paraparesia T1-T2/ ant 36  Good After Prone position
CS-D
2004 Casel® 30 ? 37 Acute Interscapular 10 Paraplegia T6-T9/ ant 10  Good  After ?
CS-D
2005 Kelly?! 31 G2 32 Acute Interscapular 1  Paraplegia T2-T4/ post 7 Mild  After Prone position
CS-D
2005 Doblar!” 30 G2 37 Acute Interscapular 2 Paraplegia T6-T9/ ant 11 Poor  After Prone position
CS-D
2005 Jea?® 24 ? 20 Subacute Neck 336 Tetraplegia T1-T2/ post 8 Good Before Prone position
VD
2006 Singh* 25 Gl 31 Acute Interscapular 7 Tetraplegia C3-C7/ post 30* Good Before ?
VD
2007 Consolo!4 27 Gl 36 Acute Interscapular 6  Paraplegia T8/ post 6 Mild  After Prone position
CS-D
2009 Forsnes!® 32 G4 27 Subacute Lumbar 48 3-4 nmw T12-L2/ post 16 Good Before Left lateral
VD position
2011 Badar?’ 35 ? 37 Acute Interscapular 72 Paraplegia T2-T8/ ant 6! Good After ?
CS-D
2011 Matsubara?® 36 G1** 16 Acute Interscapular 7 Tetraplegia C3-C7/ post 9 Poor  Before ?
CS-D
2001 Tada30 26 Gl 31 ? Back ?  Paraparesia C4-T2/ post 30 Good Before Prone position
VD
21 Gl 39 ? Back ?  Tetraparesia C5-T2/ post 12 Mild  After Prone position
CS-D
25 Gl 36 ? Back ?  Paraparesia T5-T8/ post 8 Good After ?
CS-D
2011 Wang?® 29 ? 40 Acute Neck 8 Tetralegia C5-C7/ post 6! Mild  After Prone position
CS-D

Abbreviations: Ant, anterior; C, cervical; CS-D, cesarean section delivery; G1, first gestation; Gest. age, gestational age; Good, complete recovery; Incompl., incomplete; L, lumbar; Mild, markedly
improved, the patient is able to walk without assistance; Poor, the patient is not able to walk without assistance; post, posterior; Rank SCD: timing of Spinal Cord Decompression related to
delivery; T, thoracic; T1, time window between onset and neurological deficits; T2, time window between neurological deficits and spinal cord decompression; VD, vaginal delivery; 3-4 nmw, third
and fourth nerves motor weakness; 30*, 30 h after onset of symptoms; **, twin pregnancy; ?, unknown; !, approximately.

Abrupt onset of pain was followed by paresthesias and either
sensory and/or motor neurological deficits, within hours or days, in
almost all cases. Usually, acute pain occurred within the interscapular
region (13 out of 23 cases). The mean time period between pain onset
and obvious objective neurological deficits (T1) was 60.3h for 16
patients (range: 1-336h); in 7 cases no delay was cited. The mean
time period between the appearance of obvious objective neurological
deficits and spinal cord decompression (T2) was 18.3h (range:
3-120h) for all 23 patients. The clinical picture was incomplete or
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complete paraplegia in 14 cases, incomplete or complete tetraplegia in
7 cases, Brown-Séquard syndrome in 1 case and lumbar nerve motor
weakness in 1 case.

The earliest case reviewed here was reported in 1966 by Bidzinskin
et al.,”> whereas 20 cases were published after 1980, during the era of
modern imaging, including 18 diagnosed by magnetic resonance
imaging (MRI).4‘14_18’20’21’23_30

The hematoma was located in the anterior epidural space in 7 cases
and the posterior epidural space in 14 cases. In two cases, the antero-



posterior location of the hematoma was not disclosed. Three cases
involved 1 vertebra, 4 cases involved 2 spinal levels, and 16 cases involved
3 or more spinal levels (range: 3—7 spinal levels; mean: 3.6 spinal levels).

In one case,’” the time of surgery (pre or postpartum) was
unknown. Prepartum neurosurgery (that is, spinal cord decom-
pression) was performed in 7 patients (6 were delivered vaginally
and 1 by cesarean section).»>10:18:20.28.30 Additionally, in 6 of the
reviewed cases, spinal cord decompression was performed initially, at
a gestational age of less than 31 weeks, allowing a subsequent vaginal
delivery.

In these cases, neurological symptoms included 2 paraplegias,
1 paraparesia, 3 tetraplegias and 1 L3 and L4 nerve root weakness.
Surgical positioning was unknown for 3 cases, sitting position was
used in 1 case, prone position in 2 cases and the left lateral position in
1 case. Surgery outcome noticed complete recovery in 5 out of the
7 cases. Postpartum neurosurgery was performed in 15 patients and
in 1 case, the timing of neurosurgery, in relation to delivery, was not
detailed. In 14 out of these 15 patients, a cesarean section delivery
preceded spinal cord decompression, even in cases with a gestational
age of less than 36 weeks (range 30—41 weeks). One patient was
vaginally delivered before surgery. In these cases, neurological
symptoms included 8 paraplegias, 2 paraparesis, 1 Brown-Séquard
syndrome, 1 tetraplegia and 3 tetraparesis. Surgical positioning was
unknown in 5 cases, sitting position was used in 1 case and prone
position in the remaining 9 cases. Surgery outcome noticed complete
recovery in 5 out of 11 cases, markedly improvement in 8 cases and
no evolution (patients were not able to walk without assistance) in
2 cases.

Most patients underwent laminectomy surgery, whereas a hemi-
laminectomy was performed on one patient,”® and laminoplasty on
another patient.?®

No fetal death was reported, and none of the patients treated
neurosurgically before childbirth experienced preterm labor.

At follow-up reviews, 10 patients showed total neurological
recovery, with independent ambulation. Mild recovery, with residual
deficits, which interfered, to some degree, with daily life, was reported
in 8 patients (follow-up range: 3 days—10 months). Five patients had
several disabling sequelae (follow-up range: 45 days—11 months).
However, most of the published cases did not have a long-term
follow-up (mean: 5 months; range: 3 days—1 year).

DISCUSSION

In our literature review, we found 23 cases of SEH occurring
during pregnancy. Clinical presentation and symptoms are similar in
both gravid and non-gravid patients. The archetypal clinical
presentation is an abrupt onset of severe spinal pain.>332 This
sentinel symptom is present in 80% of SEH cases in the general
population® and 89% of SEH cases in pregnant women (17 out of 19).

Usually, in pregnant patients, pain occurs spontaneously or in the
course of daily, slightly strenuous, events.!®132! According to the
published cases, acute spinal pain was located mostly in the
interscapular region. It was a novel symptom in almost all
parturient and none mentioned an antecedent of spinal pain.
However, it is unclear if some similar patient history has been
omitted from clinical reports.

Cervical and cervico-thoracic SEH can give rise to acute cervical or
interscapular pain. Hematomas located at the midthoracic level
present with thoracic or chest pain,»?! whereas thoracolumbar
hematomas usually present with acute back pain.!'®1%3° The pain
may irradiate to the limbs in a radicular fashion, as a result of nerve
root compression, if the hematoma extends'® or develops laterally.!?

4,5,10,13-30
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Hematoma development in the lower thoracic or lumbar region may
result in pain, which can irradiate to the buttocks and the lower
extremities, and the clinical picture could be that of cauda equina
syndrome, as reported in non-pregnant patients.3%34

Neurological signs and symptoms develop after a free interval of
hours, days or even weeks during which time the pain main either
slowly subside, or persist. Spreading numbness and weakness herald
the progressive loss of sensory function and motor deficit, below the
segmental site of the hematoma. This may progress more or less
rapidly to full paraplegia, or tetraplegia with sphincter incontinence,
and, in exceptional instances, to Brown-Séquard syndrome.??

The development of neurological deficits confirms the diagnosis,
although missed diagnoses have been reported.®!17:18:23 Therefore,
prompt recognition of the symptoms, before the onset of severe
neurological deficits, is important to avoid permanent disabling
sequelae. The median time period between pain onset and
neurological deficits was 7.5h in the reviewed cases.

Acute spinal pain in pregnant women, without neurological deficit,
is often considered inconsequential by physician and pain subsidence
may inadvertently validate the diagnosis of more common and less
serious conditions, such as general spinal pain related to pregnancy.
However, pregnancy-related spinal pain is normally lumbar spinal
pain, which usually begins early in the course of pregnancy, and has
neither an acute onset nor is associated with any objective or
subjective neurological deficit. Acute spinal pain, associated with
subjective or objective neurological deficits, should alert the physician,
as this clinical picture may reveal either SEH or other spinal
conditions. 337

The pathophysiology of SEH is still unclear and the source of
bleeding is debated.3®3° The vertebral venous system may be con-
sidered as a valveless anatomical system located in a negative pressure
compartment (that is, the epidural space). In this negative pressure
compartment, blood is supposed to flow in any direction depending
on the changes of the thoracoabdominal pressure and hydrostatic
factors. The internal resistance of the epidural venous system is
correlated with the direction of blood flow, the epidural pressure
and the pressure gradient between intradural and thoracoabdominal
veins that drain the epidural veins. It has been postulated that an
acute increase of the spinal epidural vein pressure is a probable
contributing factor® and that epidural veins are more susceptible to
congestion  during pregnancy.'>?® In addition, aortocaval
compression may significantly impede venous return as early as the
middle of the second trimester, and may increase spinal vein
congestion within the negative pressure compartment of the
epidural space.!®? However, such phenomena are common in
pregnancy, whereas pregnancy-related SEH is a rare occurrence. It
has also been suggested that predisposing anatomical factors, such as
abnormal vein development, areas of locus minoris resistentiae
(consisting of a network of weakened epidural veins),!%26:39
structural vessel changes induced by estrogen and progesterone
excess during the third trimester,'® along with various other
triggering and/or influencing factors>*®4! may favor SEH
occurrences. Therefore, it may be surmised that pregnancy is
neither necessary nor sufficient to cause SEH, although it may be a
contributory cause in some particular instances. We assume that
nontraumatic SEH is a multi-factorial dynamic condition.’! Each
isolated factor cannot be the single cause of nontraumatic SEH in any
patient. Several of these factors must interact to cause SEH.
Additionally, usually it is difficult to determine the chronological
order of occurrence of each contributing factor in nontraumatic SEH
development.?
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Any clinical suspicion of SEH requires urgent assessment’! and

diagnostic confirmation can be achieved with MRI. As there are no
reported adverse effects of MRI on fetal growth and development,*?
this investigative imaging should be used in place of computed
tomography scanning, using ionizing radiation imaging.

The MRI features of acute SEH are relatively specific. Acute SEH is
an iso to hyper-intense dorsal convex lens-shaped lesion on
T1-weighted images and hyper-intense on T2 weighted images. An
increased signal intensity on both T1 and T2 weighted images is seen
in subacute SEH cases.3* Furthermore, SEH is most often located in
the posterior part of the cervical or cervico-thoracic region and it may
extend over multiple spinal levels.

The optimal diagnostic and therapeutic strategies in pregnant
women are matters of debate, as the patient and the unborn child
must be considered. The acute presentation of SEH, the degree of
decline of maternal neurological function, and gestational age add
further complexity to timing and surgical considerations. Therefore,
the goal of successful therapeutic management is to prevent the
development of maternal disabilities, usually associated with SEH, and
to preserve fetal health. Thus for each case, management strategies
must consider the patient’s neurological status and the gestational age.
Furthermore the surgical risks for the fetus should be weighed up
against the potential severity of the neurological deficits of the mother.

Based on a review of the cases available, surgical treatment does
appear to be a trend in the management of SEH during pregnancy.
Treatment of SEH in these cases have included either induction of
preterm delivery followed by neurosurgery, or prepartum neurosur-
gery, but rarely conservative management.!!

As the traditional strategy of unconditional, urgent, neurosurgical
decompression is inappropriate in some cases, owing to some sponta-
neous recovery in pregnant!! and non-pregnant patients, 3340434 the
conservative management of SEH must also be considered as a
potentially viable management technique.

Conservative management has previously been considered in non-
pregnant patients with either no or mild neurological deficits and
those who show rapid clinical improvement. However, if the
improvement does not progress, or further neurological deterioration
occurs, surgery is recommended.?®*>#> The indications for this
expectant treatment are not well defined. There are no predictive
characteristics that allow a definitive segregation between conservative
and surgical treatment.>>##8 It is difficult to determine how mild
the neurological status should be* or how long the appropriate
improvement time period, to warrant the continued use of
conservative treatment.*>*%0 Moreover, it is impossible to predict
the degree of spontaneous neurological recovery.

Nonetheless, when the spinal cord has minimal radiological
compression and the patient presents only with pain and paresthesia,
observation alone with close clinical and radiological follow-up, may
be sufficient. However, it must be emphasized that neurological
monitoring for an extended period in a hospital with neurosurgical
and MRI departments is mandatory for conservative treatment.

Corticosteroid therapy is reported as an adjunct therapy before
or following spinal cord decompression®>>? in non-pregnant patients,
although there is no evidence to support this statement. Cortico-
steroids cross the placenta and help to promote fetal maturation,
particularly lung maturation.*> However they should be administered
for short periods only, owing to the risk of induced adrenal
insufficiency of the fetus.>

Spinal cord decompression should be performed in those patients
with severe neurological deficits and those with mild neurological
deficits, that do not improve rapidly or that worsen. In a study of 330

43,48
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SHE in non-pregnant patients, Groen et al.*! showed that treatment
outcome was favorable and recovery was significantly improved when
decompression was performed within 36 h in patients with complete
deficits and within 48h in patients with incomplete deficits.
Neurosurgical decompression is also indicated in cases with
hematomas, which extend above C5, particularly as the mortality
risk is reported to be 16-30%°%*! in non-pregnant patients.

Obstetric management depends on both the pregnancy term and
the necessity of spinal cord decompression.

In 14 out of 23 pregnant patients, a cesarean section delivery
preceded spinal cord decompression, even in cases with a gestational
age of less than 36 weeks (range 30—41 weeks). The gestational age was
36 weeks or more in 4 of these cases. It may be speculated that this
management was either mandatory or was an ancient routine practice,
retained to avoid the anxiety and stress that may result from attempting
to balance the risks and benefits of simple spinal cord decompression.

We believe that SEH could be managed surgically, without any need
to perform premature cesarean delivery of the fetus,'!? because there is
no evidence of preterm labor following spine surgery. Furthermore,
the morbidity and mortality risks for both the pregnant patient and
fetus, as a result of neurosurgery, are less than the mother’s risk of
permanent neurological deficits due to delayed spinal cord
decompression. Additionally, in six of the reviewed cases, spinal
cord decompression was performed initially, at a gestational age of
less than 31 weeks, allowing a subsequent vaginal delivery.

Therefore, when clinical evidence suggests the need for an urgent or
emergent operation in a pregnant patient, the pregnancy should not
affect the decision to proceed, especially in the presence of disabling
neurological symptoms. Prepartum spinal cord decompression can be
performed safely. Reducing the delay to spinal cord decompression is
likely to improve functional status, maintain a healthy pregnancy and
probably allow a vaginal delivery.>10:18:20,30

It is our belief that cesarean section should be performed only if
there is preterm labor or a risk of harm to the fetus. In these cases,
delivery of the fetus by cesarean section, instead of vaginal delivery is
preferable as it minimizes delay for spinal cord decompression.
Furthermore, vaginal delivery prior to surgical decompression is
risky, due to unpredictable labor duration'® and increase in
abdominal pressure. The combination of the cesarean section and
the spinal cord decompression, or simple spinal cord decompression,
makes general anesthesia the anesthetic technique of choice.

However, this supposition, regarding management of SEH in
pregnancy, requires further reflection and contribution from obste-
tricians, neurosurgeons and anesthesiologists, and may be relevant to
the management of other pregnancy-related diseases.

From a neurosurgical point of view, spine surgery, performed on a
pregnant patient, needs special consideration in terms of positioning.
Several surgical positions have been used including prone, sitting and
lateral positions. We concur with Jea et al.?° that a prone position is
preferable. When compared with the sitting or lateral position, prone
positioning, which involves positioning the pregnant patient on four
frames (L-shaped form), sufficiently high enough to hang the
protuberant abdomen, encourages the uterus to migrate to the large
maternal vessels and relieves uterine compression.?’ The clavicles and
the anterosuperior iliac spine support both the chest and abdomen
that rest laterally on the frames, whereas the head is fixed, in a straight
position, by a three-point Mayfield holder. Most patients were
managed by laminectomy, with one case of a hemi-laminectomy. We
believe that laminectomy is not always necessary for SEH removal, as a
hemi-laminectomy, an inter-laminar approach, a laminoplasty and a
uni? or bilateral alternating hemi-laminectomy may be sufficient.



From an obstetrical point of view, although no untoward harm,
either to the fetuses or newborns has been reported in these reviewed
cases, both should be monitored closely. After 23 weeks gestation,
fetal heart monitoring during neurosurgery, is indicated to highlight
any abdominal heart rate patterns, which may alert the anesthesiol-
ogist, obstetrician and neurosurgeon to take appropriate action to
safeguard the fetus.

The two strongest predictors of outcome, identified up to now in
non-pregnant patients, are the severity of preoperative deficits and the
time interval between onset of symptoms and spinal cord decom-
pression. #4130 Although the follow-up time duration was too short
(mean 5 months) to draw any meaningful conclusions, the prognosis
of pregnancy-related SEH seems similar to that of non-pregnant
patients.

Limits of the study

A major limitation of this study is that, despite extensive research,
only case reports were found that could be considered eligible for
consideration. No level A, evidence-based, medical studies exist to
support an official recommendation or guidelines for managing
nontraumatic spontaneous SEH during pregnancy.

CONCLUSION

SEH is a rare condition, particularly among pregnant women. Acute
back pain should warrant clinical suspicion, with diagnostic con-
firmation being achieved with MRI. Successful management requires
close cooperation between neurosurgeons, obstetricians and anesthe-
siologists. If there are neurological symptoms, surgery is immediately
required, before fetal delivery.
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