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Intracranial Subdural Hematoma: a Rare Complication
following Spinal Anesthesia: Case Report
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Background and objectives: Intracranial subdural hematoma is a rare complication following spinal anesthesia. The diagnosis is usually difficult
because initial symptoms are the same of post-dural puncture headache. The objective was to report a case of early diagnosed subdural hema-
toma after spinal anesthesia performed with a fine-gauge needle and single puncture.

Case report: 48-year old female patient, ASA |, undergoing spinal anesthesia for surgery to correct urinary incontinence. The spinal anesthesia
was performed with 27G Quincke needle and single puncture. There was no unexpected event in the surgery and the patient was discharged.
After 48 hours of spinal puncture, the patient reported sudden, strong headache, affecting especially the orbital region, but also the temporal re-
gion, with important improvement in dorsal decubitus and followed by two vomiting episodes. A cranial tomography was requested and revealed
the presence of an acute left frontotemporoparietal subdural hematoma. A conservative treatment with analgesics, dexamethasone and hydantoin
was indicated. After 17 days, the patient had intense headache, followed by dormancy and paresis of right upper limb and speech and behavior
disorders. The hematoma was surgically drained. The patient evolved well and without sequelae.

Conclusions: Headache is the most frequent complication after spinal anesthesia and it is considered of benign evolution. In many cases ho-
wever, it leads to the late or absent diagnosis of potentially fatal conditions, like subdural hematoma. This case describes a rare case of an acute

subdural hematoma following spinal anesthesia with fine-gauge needle in a patient without risk factors for bleeding.
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INTRODUCTION

Certain complications of lumbar punctures particularly from
spinal anesthesia are well-known and documented. That is
the case of headache, low back pain, radicular injuries, abs-
cesses and meningitis. However, intracranial subdural hema-
toma remains an unusual complication with an incidence of
1:500,000 — 1,000,000 '2. The diagnosis is usually difficult
because initial symptoms are the same of post-dural puncture
headache. The objective of this study was to report a case
of subdural hematoma after spinal anesthesia performed with
a fine-gauge needle and single puncture, emphasizing that
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characterizing headache is very important to early diagnosis
of this potentially fatal complication.

CASE REPORT

Female patient, 48 years old, with urinary incontinence diag-
nosis, was scheduled for surgery to correct this pathology via
perineal route. In the preanesthetic evaluation, she had no
complaint about anamnesis, presented normal physical and
laboratory exams, including coagulogram and platelet count.
She was considered as ASA | physical status. Monitoring
consisted of pulse oximetry, non invasive blood pressure,
cardioscopy and urinary output. Spinal anesthesia was per-
formed, while sitting down, after asepsis with 0.5% alcoholic
chlorhexidine and puncture in the L3-4 interspace with a 27G
Quincke needle and single puncture. The anesthetic used
was 0.5% (15 mg) hyperbaric bupivacaine plus (100 pg) mor-
phine sulfate. The patient also received (5 mg) midazolam,
(1 g) cefazolin sodium, (2 g) dipyrone, (100 mg) ketoprofen
and (4 mg) ondansetron, intravenously.

The surgery lasted 90 minutes, without unexpected events.
In the postoperative period, she was medicated with dipyrone
every six hours, antibiotic and ondansetron. The patient was
discharged after 36 hours. After 12 hours of discharge (48
hours after spinal puncture), the patient returned to the surge-
on complaining about headache and two vomiting episodes.
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The surgeon referred her to evaluation by the anesthesiolo-
gist. Then, the patient reported sudden, strong headache,
affecting especially the orbital region, but also the temporal
region, with important improvement in dorsal decubitus. She
did not have headache history. On physical examination in
dorsal decubitus, the patient had only faces of pain, without
other alterations. She was medicated with hydration, dipyro-
ne and tenoxicam and requested evaluation by a neurologist,
due to the unusual characteristic of headache.

Neurological examination was normal, but the patient re-
ported transient lacunar amnesia (from beginning of headache
until improvement, after being medicated). A cranial tomogra-
phy was requested and showed the presence of an acute left
frontotemporoparietal subdural hematoma (Figure 1A). On the
following day, a magnetic resonance was performed showing
extra-axial collection, with mass effect characterized by dele-
tion of grooves between adjacent cortical gyri and deviation of
structures of the median line (Figures 1B and 1C). Intracranial
arterial magnetic resonance angiography showed no signifi-
cative abnormalities (Figure 1D). The patient was medicated
with analgesics, dexamethasone and hydantoin with impor-
tant improvement of the clinical picture. The evaluation by the
neurologist indicated a conservative treatment. The patient
was discharged after using dexamethasone and hydantoin for
three days. When she interrupted the dexamethasone use af-
ter 17 days, she had intense headache, followed by dormancy

and paresis of the right upper limb and speech and behavior
disorders. She reported constant headache moderate intensi-
ty within this period of 17 days. The hematoma was surgically
drained. The patient recovered well and was discharged in
two days.

DISCUSSION

Acute intracranial subdural hematoma is a rare complication
following spinal anesthesia, epidural anesthesia when there
is an accidental perforation of dura mater or for diagnostic
procedures with cerebrospinal fluid (CSF) puncture. It is im-
portant due to the fact that it is a potentially fatal complication.
The reported case illustrates well that first manifestations can
be the same when the patient has a single clinical picture of
post-dural puncture headache, which complicates the early
diagnosis of intracranial subdural hematoma.

Since the first reports described by Bier at the end of the
19t century, headache is still an unsolved complication of spi-
nal anesthesia, even using finer needles or with blunt tip °.
The patient is at risk of developing headache whenever the
dura mater and arachnoid membranes are punctured. It is still
the main complication of spinal blocks and is characterized
by worsening in the first 15 minutes after the patient is in the
orthostatic position and its improvement within 30 minutes

Figure 1 — A: Cranial Tomography. B and C: Cranial Magnetic Resonance. D: Intracranial Arterial Magnetic Resonance Angiography.
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after the patient is in the decubitus position 4. The definition
is important because it enables excluding other algic states,
especially migraine ones. Headache usually appears within
the first 24-48 hours after puncture, located on the frontal or
occipital regions or both, but it can also involve the neck and
shoulders region. It is often self-limited and has spontaneous
remission after conservative treatment with rest in bed, water
replacement and use of drugs that have caffeine, not persis-
ting for over one week, in most cases. Additional symptoms
may include neck pain, nausea, vomit, interscapular pain,
photophobia, diplopia, dizziness, auditive alteration, visual
tarnishing, paralysis of cranial nerves and radicular symptoms
in upper extremities °.

Although it is not universally accepted, most researchers
agree with the “theory of liquor loss” as an explanation for
post-dural puncture headache. This theory was already sug-
gested in 1902 and explains that CSF loss through the orifice
made by the needle in the dura mater/arachnoid membrane
causes a decrease in pressure and volume, leading to a dis-
placement of brain, depending on the severity. It results in the
traction of brain structures sensitive to pain.

The speed of CSF loss through perforation of meninges,
which can range from 0.08 to 4.5 mL.s™, is usually greater
than the production speed (0.35 mL.min""), especially with
needles over 25G 8. The orifice made in the dura mater may
remain open for a period ranging from 14 days to some weeks.
The orthostatic headache appears when approximately 10%
of estimated volume of CSF is lost & — and, according to some
authors, it would be related to the CSF volume loss and not
necessarily to the reduction in CSF pressure 7. For the brain to
remain in its position, upholstered, the volume of CSF must be
adequate, otherwise it will succumb to the erect position and
tract structures sensitive to pain. A certain quantity of volume
may be lost without a consequent reduction of pressure.

An alternative theory for origin of headache says that, with
volume loss of CSF, there would be a vis-a-vis compensatory
vasodilation, according to the Monro-Kellie doctrine 3628, This
theory is based on constancy of intracranial volume, formed by
the sum of brain, CSF and intracranial blood volume. And, as
a consequence of the decrease of CSF volume, there would
be a compensatory increase in blood volume through venous
dilation. This would then be responsible for the headache.

Grant et al. 8 used magnetic resonance to evaluate CSF
loss in patients undergoing CSF puncture. The evaluation
of CSF quantity was made before and after puncture. They
showed the occurrence of headache in patients with relatively
small alteration in CSF volume, confirming this theory. In addi-
tion to total brain quantity of CSF, the ventricular volumes, in
cortical grooves and in the posterior fossa were also evalua-
ted in the same study. The reduction of CSF volume in cortical
grooves was greater when compared with other sites and was
responsible for volume reduction of total CSF. This explains
why subdural hematoma may occur as a complication of CSF
puncture. Boezaart ® also demonstrated in pigs the vascular
nature of post-dural puncture headache.
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When headache persists and looses its posture-dependent
characteristic, the occurrence of complications must be consi-
dered, such as a subdural hematoma. The same mechanism
has been postulated for both post-dural puncture headache
and subdural hematoma. The CSF loss through the orifice
in the dura mater/arachnoid causes reduction in the volume,
which would initially reduce spinal pressure, and more dange-
rously, intracranial pressure. This alteration in cerebrospinal
dynamics results in a caudal movement of medulla and brain,
which tracts structures sensitive to pain, dura mater, cranial
nerves and veins.

The venous drainage of the brain is made through short ve-
nous trunks, almost perpendiculars ', called bridging veins,
which pass directly from brain to dural sinuses, adherent to
internal plank of the skull. Between both points, bridging veins
have a straight-line track without tortuosity to enable any pos-
sible displacement of brain. Data of electronic microscopy in
humans show that veins with thinner walls are located in the
subdural space and veins with thicker walls, in the subara-
chnoid portion ''. This implies that bridging veins are more
fragile in the subdural space than in the subarachnoid space.
Traction of those veins may cause their disruption, leading
to bleeding. Anteroposterior acceleration or deceleration and/
or traction in those bridging veins may cause disruption in
the weakest points in the subdural space. Bjarnhall et al. 12
reported that disruption of an ascending vein of dura mater
may occur while the patient moves. The literature also shows
that there are many factors enhancing this mechanism and
contributing to the pathogenesis of subdural hematoma after
a puncture of subarachnoid space. Those factors include ex-
cessive CSF loss due to use of thick needles or with sharp
edges to perform spinal anesthesia, as well as multiple at-
tempts or due to inadvertent dural puncture during epidural
anesthesia '314; patients with pre-existing neurologic disea-
ses '3, like the presence of brain aneurysms or arteriovenous
malformations, cortical atrophy; alcohool consumption, use
in pre or postoperative periods of anticoagulant medications,
dehydration and pregnancy. However, using fine needles and/
or with blunt tip (Whitacre) does not eliminate the possibility of
occurrence of this complication, as reported here and in other
literature cases 1617

Since headache is the most frequent complication and is
considered as benign evolution, diagnosis of potentially fatal
conditions like subdural hematoma may be made too late or
not made at all. In many cases presented in the literature,
initial diagnosis was masked by a single diagnosis of heada-
che after spinal anesthesia 341821, According to a review of
literature of 21 subdural hematoma cases after inadvertent
dura mater puncture, the earliest diagnosis occurred two days
after the epidural anesthesia and the latest occurred after 20
weeks 2'. This shows that in the case reported here, diagnosis
was made as early as or even earlier, since clinical suspicion
occurred after 48 hours of spinal puncture and after some
hours of headache onset, confirmed by imaging examination.

The occurrence of neurological symptoms like post-dural
puncture headache does not always mean that there was
intracranial hemorrhage. The continuous CSF loss leads to
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intracranial hypotension, which generates a neurological
syndrome characterized by postural headache that worsens
right after the patient is in the orthostatic position and disa-
ppears or improves in the decubitus position. The occurrence
of subdural hematoma increases intracranial pressure and
may be associated with non postural headache, convulsions,
hemiplegia and more serious neurological symptoms. The di-
fferential diagnosis of neurological symptoms resulting from
CSF hypotension and subdural hematoma may be difficult.
The change in headache characteristic, from postural to non
postural must be an alert.

We recommend the physicians to evaluate the postural
characteristic of headache and to follow up diagnosed cases.
The possibility of a subdural hematoma must not be excluded,
especially if headache is intense and persistent. This situation
may lead to cardiac arrest or persistent neurological sequelae.
The time elapsed from CSF loss leading to headache and the
development of hematoma range from 2 hours to 44 days 21-24.
In this aspect, depending on the time of headache onset, its
pathophysiological mechanism may be distinct.

This case describes a rare case of, an acute subdural he-
matoma after spinal anesthesia with a fine needle in a patient
without risk factors for bleeding. The hematoma developed
early, without an orifice big enough or after prolonged time to
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enable a great CSF loss, which could explain the beeding by
traction of encephalic vessels.

With the frequent use of spinal anesthesia, this rare but
catastrophic complication of subdural hematoma must always
be remembered. In our opinion, patients who have more risk
to have headache, like young women and especially obste-
tric patients, or those undergoing puncture with thick needle
or that undergo several punctures, must be followed up after
being discharged. Surgeons and obstetricians must also be
aware of the complication, since they are inevitably the first
ones to be contacted when the condition sets in. And, since
most headache cases are treated without a subsequent in-
vestigation, it is believed that the true incidence may be even
higher than it has been published 2.

CONCLUSION

Severe and progressive headache after spinal anesthesia
must be considered an alert to intracranial complication. Anes-
thesiologists must inform doctors and surgeons about this rare
but catastrophic anesthesia complication. A neurological eva-
luation is recommended to facilitate early diagnosis and a fast
intervention to prevent more morbidities as well as mortality.
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