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Summary: Amorim JA, Remigio DSCA, Damazio Filho O, Barros MAG, Carvalho VN, Valenga MM — Intracranial Subdural Hematoma Post-Spinal
Anesthesia: Report of Two Cases and Review of 33 Cases in the Literature.

Background and objectives: Intracranial subdural hematoma is a rare complication of spinal anesthesia. We report two cases of women who de-
veloped chronic subdural hematoma post-spinal anesthesia diagnosed after prolonged clinical evolution of post-dural puncture headache (PDPH)
and we analyze other 33 cases found on literature review.

Case reports: In 35 patients (ages 20-88 years, 19 males), 14 were older than 60 years (40%), of which 12 (86%) were males. The relationship
is inverted in the group of younger patients (< 60 years), in which we observed twice as many women (14:7). Two peaks of higher incidence were
observed: 30-39 years (31%) and 60-69 years (29%). The length of time from the beginning of symptoms until diagnosis ranged from 4 hours to
29 weeks. Headache was the main complaint in 26/35 (74.3%) patients; changes in the level of consciousness in 14/35 (40.0%); vomiting in 11/35
(31,4%); hemiplegia or hemiparesis in 8/35 (22.9%); diplopia or VI nerve paresis in 5/35 (14.3%); and language disorders in 4/35 (11.4%). Contri-
buting factors included: pregnancy, multiple punctures, use of anticoagulants, intracranial vascular abnormalities, and brain atrophy. In 15 cases,
a contributing factor was not mentioned. Four out of 35 patients (11.4%) remained with neurologic sequelae, and 4/35 (11.4%) died.

Conclusions: The presence of any of the signs or symptoms mentioned above should alert for the possibility of an intracranial subdural hemato-
ma as a complication of puncture of the dura mater, especially in those patients with PDPH for more than one week, at which time investigation
by neuroimaging is necessary.
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INTRODUCTION prolonged clinical evolution of post-dural puncture headache
(PHPH) are reported. We undertook a review of the literature,
finding 33 other cases of patients with intracranial subdural he-

matoma complicating spinal anesthesia.

Spinal anesthesia is routinely used in anesthesia. The inciden-
ce of rare, but severe, complications is approximately 0.05% 2.
After puncture of the dura mater, intentional or accidental, the
risk of developing an intracranial subdural hematoma exists, a
rare and potentially fatal complication that might be due to intrac-
ranial hypotension syndrome 3. In this study, two cases of post-
spinal anesthesia chronic subdural hematoma diagnosed after

CASE REPORTS AND REVIEW OF THE LITERATURE
Case 1

This is 39 years old female, ASA |, with history of cesarean
section under general anesthesia, due to failure of neuroaxis
block, 10 years before the current admission. She denied his-
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tory of headache, trauma, neurological disease, and coagulo-
pathy. Routine preoperative exams were within normal limits.
She underwent spinal anesthesia in the sitting position in the
Ls;-L, space with a 27G Quincke needle and 15 mg of hyper-
baric bupivacaine for surgical hysteroscopy. Since a complete
failure of the sensorial and motor blockade was observed, a
second puncture was performed with similar needle and anes-
thetic solution that was successful. Eighteen hours later, she
developed severe postural headache in the frontotemporal
region, without associated neurological signs and symptoms.
Post-dural puncture headache was diagnosed and it was de-
cided to treatment her conservatively with analgesics, intrave-
nous hydration, and bed rest. After 24 hours, she was dischar-
ged from the hospital with partial relief of symptoms. Twenty
days after the puncture, the patient remained with moderate
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daily headache, but without the postural component. During
this period, she went to her surgeon who advised her to con-
tinue taking the analgesics and to go to a pain specialist if her
pain did not improve. After 42 days, the headache became
unbearable, and it was accompanied by nausea and vomiting.
She went to the emergency room and an MRI of the head
showed the presence of an intracranial subdural hematoma
in the left side with a shift of the intracranial midline structures
(Figure 1). Subsequently, the patient underwent trepanning
with removal of the hematoma. Her symptoms resolved and
the patient did not develop any sequelae.

FH 53 head

Figure 1 — MRI of the Head 42 Days After Spinal Anesthesia Sho-
wing a Chronic Subdural Hematoma on the Left with a Shift of Struc-
tures in the Midline.

Case 2

This is a 32 years old female, ASA |, pregnant ll/para |, who
underwent spinal anesthesia in the sitting position for cesa-
rean section. After the fourth attempt, the L3-L4 space was
punctured with a 27G Quincke needle and 13 mg of hyper-
baric bupivacaine associated with morphine was successfully
injected. She had a history of a surgical delivery under neuro-
axis block without intercurrences. Her current pregnancy was
normal and she did not have a history of headache, trauma,
neurological disease, or coagulopathy. Complete blood count
and coagulogram were within normal limits. Twelve hours
after the anesthesia, the patient developed severe postural
headache bilaterally in the frontal region. Post-dural puncture
headache was diagnosed and it was decided to treat her clini-
cally. She was discharged from the hospital with partial relief
of her symptoms. Postural headache persisted for 27 days
when it changed from postural to non-postural headache. Du-
ring this period, the patient went to the emergency room twice,
being treated with analgesics. After 40 days, the headache
became unbearable. An MRI of the head showed an image
suggestive of chronic subdural hematoma in the frontoparietal
region, bilaterally (Figure 2) that exerted mild compression on
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the cerebral hemispheres. She was treated with bed rest and
analgesics and follow-up appointments with a neurologist.
Two control MRIs were performed and, after 50 days, comple-
te resorption of the hematomas (Figure 3) and improvement
of her symptoms was observed.

The subject was reviewed by searching the electronic data
bases of PUBMED, LILACS, and SCIELO. We used a combi-
nation of the following words in our search: “intracranial sub-
dural hematoma” and “subarachnoid OR spinal anesthesia”.
We selected articles published until January 2010 in Portu-
guese, English, and Spanish, and we found 33 cases of pa-
tients with intracranial subdural hematoma after dura mater/
arachnoid puncture for spinal anesthesia. Table | shows the

Figure 2 — MRI of the Head 40 Days After Spinal Anesthesia Sho-
wing an Image Suggestive of a Chronic Subdural Hematoma in the
Frontoparietal Region Bilaterally.

30-04-197
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Figure 3 — MRI of the Head Showing Reabsorption of the Hemato-
mas 52 Days After the Diagnosis.
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Table | — Reported Cases of Intracranial Subdural Hematoma Post-spinal Anesthesia

Ref Age / gender  Time until diagnosis Predisposing factor(s) Needle Symptomatology
28 69/M 48 days None 22G Headache, diplopia, and confusion
29 37/M 6 days Multiple punctures 25G Quincke Coma
30 27/F 5 days Pregnancy 26G Left hemiplegia and aphasia
31 67/M 10 days None 22G Disorientation and hyperreflexia
32 70/M 21 days None 22G Headache, vomiting, confusion, and sleepiness
33 63/M 29 days None 24G Right orbital pain, dysphasia, and hemiplegia
34 50/M 30 days None ? Headache, memory deficit, and confusion
17 67/M 3 weeks Multiple puctures 5G Frontal headache and confusion
16 67/M 6 days None 22G Quincke Coma
14 68/M 2 weeks Multiple punctures 25G Quincke Headache and left orbital pain
35 63/F 11 days Anticoagulants 22G Headache, photophobia, and hemiparesis
18 68/M 30 days None 22G Headache, confusion, and vertigo
36 71M 29 weeks None 22G Headache, vomiting and personality changes
19 39/F 6 days Multiple punctures 25G Quincke Headache, sleepiness, and vomiting
37 71/M 5 days None 22G Quincke Headache and vomiting
20 31/F 14 days Pregnancy 22G Sleepiness and hemiparesis
38 42/M 10 days Anticoagulants 27G Whitacre Frontal headache, vomiting, and coma
39 29/F 1 day Pregnancy 24G Sprotte Headache, photophobia, vomiting
21 20/M 1 week None 23G Quincke Headache and vomiting
40 59/M 2 days Brain aneurysm 27G Whitacre Headache and confusion
41 28/F 6 hours Pregnancy 24G Headache, vomiting and hemiparesis
42 41/F 25 days None 19G Headache, abducens paralysis, and diplopia
43 33/F 26 days Pregnancy 21G Headache, vomiting, and confusion
44 88/F 3 days Brain atrophy 25G Quincke Confusion and sleepiness
45 38/M 40 days None 22G Quincke Headache
22 38/F 2 weeks None 27G Diplopia and abducens paralysis
23 68/M 40 days None 24G Sprotte Headache
24 38/M 3 weeks None 26G Whitacre Headache and hemiparesis
3 39/F 30 days Pregnancy 26G Atraucan Headache and left hemiparesis
25 29/F 20 days Pregnancy/ Multiple 26G Headache and dysphasia
punctures
46 31/F 8 days Pregnancy/ Multiple 26G Headache and diplopia
punctures
47 26/F < 1 day Pregnancy 24G Quincke Headache, nausea, and vomiting
48 69/M <1 day Multiple punctures ? Confusion, hemiparesis, and coma
Caso 1 39/F 42 days Double puncture 27G Quincke Headache and vomiting
Caso 2 32/F 40 days Pregnancy/ Multiple 27G Quincke Headache
punctures

Ref = reference; M = male; F = female.

demographic and clinical data of 35 patients (including the two
cases reported here). We obtained an informed consent of our
two patients to publish their cases.

In those 35 cases, the age ranged from 20 to 88 years (49
+ 18 years; median 41 years), 19 were males and 16 females.
Fourteen patients (40%) were older than 60 years and in this
population of elderly individuals 12 out of 14 (86%) were ma-
les (male:female ratio of 6:1). This gender relationship inverts
in the group of younger patients (< 60 years), with twice as
many females (n = 14) than males (n = 7) (male:female ratio
of 1:2). Two peaks of higher frequency were observed, 33-39
years and 60-69 years.

The time between the onset of the symptoms until the diag-
nosis ranged from 4 hours to 29 weeks (22 + 35 days; median
14 days). Headache was the complaint of 26/35 (74.3%) pa-
tients; changes in the level of consciousness in 14/35 (40.0%)
patients; vomiting in 11/35 (31.4%); hemiplegia or hemiparesis
in 8/35 (22.9%); diplopia or VI nerve paresis in 5/35 (14.3%);
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and language disorders in 4/35 (11.4%). Contributing factors
for those complications included: pregnancy, multiple punctu-
res, use of anticoagulants, intracranial vascular abnormalities,
and cerebral atrophy. No contributing factor was mentioned in
15 cases. Four out of 35 (11.4%) patients developed neurolo-
gical sequelae, and 4/35 (11.4%) died.

DISCUSSION

Headache is the most common complication after intentional
dura mater/arachnoid puncture for diagnosis, treatment, and
spinal anesthesia, or accidentally during spinal anesthesia “.
Postural headache is the pathognomonic characteristic of
PDPH. According to the diagnostic criteria of the Internatio-
nal Headache Society (2004, ICHD-II) ®, the pain worsens or
develops within 15 minutes after the individual sits or stands
up, and it improves within a similar period after the individual
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lays down. It develops within 5 days after the puncture and di-
sappears spontaneously within 1 week or up to 48 hours after
epidural blood patch. When the headache persists this causal
relationship should be doubted and other cause of headache,
primary or secondary, which can simulate or even coexist with
this condition should be investigate.

In the present study, and in both cases, the duration of the
headache for more than one week did not fulfill the diagnostic cri-
teria of PDPH. Studies that evaluated the time course of PDPH
demonstrated that in approximately 95% of the cases the symp-
toms subsided within 5 days &7. In rare situations, the duration
can be longer than the time established in the diagnostic criteria,
since neuroimaging exams demonstrate the absence of intracra-
nial lesions, and the cerebrospinal fluid (CSF) shows low pressu-
re and absence of infection or bleeding 47. In one of our studies
with 640 patients with PDPH, one of the patients remained with
the postural headache for 15 days. MRI of the head did not show
expanding intracranial lesions, and for remission of the pain an
epidural blood patch was applied twice 7.

After puncture of the dura mater/arachnoid, some factors re-
lated to the puncture technique and to the patient are associa-
ted with a higher incidence of PDPH, such as: caliber, design,
and direction of the bevel of the needle 89, female gender °,
gestational state ', history of PDPH 2, density of the CSF, and
width and elasticity of the dura mater/arachnoid 3. Some studies
demonstrated that the puncture orifice can remain opened for
up to 18 weeks and extravasation of CSF can reach up to 240
mL.day! in orifices of 0.6 mm of diameter 45, which causes
loss of the autoregulation mechanisms of intracranial pressure
and justifies the prolonged evolution of the PDPH episode, gene-
rating incapacity and patient dissatisfaction with the anesthesia.
Besides, persistently low CSF pressure can impose traction and
rupture subdural blood vessels, leading to the formation of a he-
matoma between the dura mater and arachnoid 3, as had been
seen in both cases presented here. Also, intracranial hemorrha-
ge secondary to the rupture of a brain aneurysm or arteriovenous
malformation, although rare in the subdural location can develop
due to low CSF pressure or the stress of the anesthetic surgical
procedure and increase in blood pressure 6. In the cases re-
ported here, magnetic resonance angiography of brain vessels
did not demonstrate the presence of aneurism or arteriovenous
malformation.

Besides the prolonged evolution of PDPH, another alert
sign that was not considered early in the course of both ca-
ses was the change in the postural character of the headache
for non-postural, which was also observed in other cases in
the literature 316253746 The clinical manifestations of subdural
hematoma depend on age, size, location, speed of formation
of the blood collection, compression of intracranial structures,
and clinical condition of the patient 2627, However, the diffe-
rential diagnosis between neurological symptoms of low CSF
pressure and subdural hematoma can be difficult, hindering
the early diagnosis.

In chronic post-dural puncture subdural hematoma, the cli-
nical picture is characterized by a two-phase evolution: initially,
patients present postural headache associated with other neuro-
logic, vestibular, visual, and auditory symptoms or not. Pain relief
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can be obtained with common clinical treatment; however, in ge-
neral, symptoms persist. Unlikely what is seen in PDPH, an epi-
dural blood patch does not improve symptoms, and it can even
worsen them. On a second phase, gradual increase in heada-
che, that is no longer related to orthostatic position, is observed
and neurologic signs and symptoms can be present —and in this
period they are no longer related to low CSF pressuren, but to
an increase in intracranial pressure. In 3 out of the 35 cases re-
viewed, we only found report of headache. In 31 out of 35 cases
(89%), at least one of the following signs were present (besides
headache): vomiting, diplopia, cognitive changes or changes in
consciousness level, or focal neurologic signs (i.e., motor deficit
or changes in language). Therefore, the presence of any of those
signs or symptoms should alert the physician for the possibility of
an intracranial subdural hematoma complicating the dural punc-
ture, especially in those patients with PDPH.

Among the contributing factors in the 35 reported cases,
these were mentioned in decreasing order: pregnancy, mul-
tiple punctures, use of anticoagulants, intracranial vascular
abnormalities, and brain atrophy. Probably many of those fac-
tors were not systematically investigated, such as in the case
of brain atrophy that is common in the elderly. However, 15
patients did not present — or it was not mentioned — any contri-
buting factor for this complication, which is an important data.
Besides, cases in which spinal anesthesia was performed with
fine needles with Witacre-, Sprotte-, and Atraucan-type bevel
have also been reported, which demonstrate that the use of
those needles does not prevent the development of this com-
plication. In the first case reported here, the patient presented
as contributing factor a double puncture, while in the second
case, pregnancy and multiple puncture attempts might have
caused more than one orifice penetrating the dura mater.

In the 35 cases reported here, 27 patients required surgical
drainage. Conservative treatment is indicated for small blood
collections without deviation of the structures in the intracranial
midline that do not cause relevant clinical repercussions, as was
the case of the second patient reported here. Note that in bilateral
lesions of equal volumes, a shift in intracranial midline structures
is not expected. Four patients out of the 35 reviewed developed
neurologic sequelae 29804148 and four died 6283138,

To conclude, PDPH is an unpleasant complication and
most times causes temporary incapacitation. However, in rare
situations, more severe neurologic complications can deve-
lop.

A high degree of suspicion is fundamental for the diag-
nosis of chronic intracranial subdural hematoma in patients
that: (1) develop postural headache for more than 1 week;
(2) do not improve or show worsening headache with clinical
treatment or after an epidural blood patch; (3) changes in pain
from postural to non-postural; or (4) develop other neurologic
signs or symptoms besides the headache. When facing any
of those situations, the investigation with a head CT or MRl is
mandatory. Pregnant women and elderly male patients who
underwent multiple punctures and/or are on anticoagulants or
antiplatelet drugs seem to be more susceptible to the forma-
tion of subdural hematoma after spinal anesthesia and careful
observation is recommended.
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Resumen: Amorim JA, Remigio DSCA, Damazio Filho O, Barros
MAG, Carvalho VN, Valenca MM — Hematoma Subdural Intracraneal
Postanestesia Subaracnoidea: Relato de dos Casos y Revision de 33
Casos de la Literatura.

Justificativa y objetivos: El hematoma subdural intracraneal es una
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complicacion rara postanestesia subaracnoidea. Relatamos aqui dos
casos de mujeres que desarrollaron hematoma subdural crénico pos-
tanestesia Subaracnoidea, diagnosticados posteriormente a la evolu-
cion clinica prolongada de cefalea postpuncion dural (CPPD), y ana-
lizamos otros 33 casos encontrados en una revision de la literatura.

Relato de los casos: En los 35 pacientes (edad entre 20 y 88 afios,
19 hombres), 14 tenian mas de 60 afios (40%) siendo 12 (86%) hom-
bres. La relacion se invierte en el grupo de pacientes mas jévenes
(< 60 afos), en donde encontramos dos veces mas mujeres (14:7).
En los picos de mayor incidencia se observaron: de 30 a 39 afos
(31%) y de 60 a 69 anos (29%). El periodo de tiempo transcurrido
entre el inicio de los sintomas hasta el diagndstico vari6 entre 4 ho-
ras y 29 semanas. La cefalea fue relatada por 26/35 (74,3%) casos;
la alteracién del nivel de conciencia en 14/35 (40,0%); vomitos en
11/35 (31,4%); hemiplejia o hemiparesia en 8/35 (22,9%); diplopia o
paresia del VI nervio craneal en 5/35 (14,3%); y disturbio del lenguaje
en 4/35 (11,4%). Los factores contribuyentes fueron: el embarazo,
multiples punciones, uso de anticoagulantes, anormalidades vascu-
lares intracraneales y atrofia cerebral. En 15 casos, no se cité ningun
factor contribuyente. En 4/35 (11,4%) pacientes quedaron con secue-
las neuroldgicas y 4/35 (11,4%) fallecieron.

Conclusiones: La presencia de cualquier una de esas sefales o sin-
tomas mencionados, sirve de alerta para la posibilidad del apareci-
miento del hematoma subdural intracraneal como complicaciéon de la
puncién dural, principalmente en aquellos pacientes que presentaron
CPPD durante mas de una semana, haciéndose necesaria una inves-
tigacion por neuro imagen.
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