EDITORIAL

TOP 10 CITED PAPER 2006-2008
INTERNATIONAL JOURNAL OF
OBSTETRIC ANESTHESIA

On behalf of the Editorial Board of the Middle East Journal of Anesthesiology (MEJA),
I would like to congratulate Drs. A. Zeidan, O. Farhat, H. Maaliki, and Dr. A. Baraka from the
Departments of Anesthesiology and Neurosurgery, Sahel General Hospital, and the Department
of Anesthesiology of the American University of Beirut, Beirut, Lebanon for ranking their paper
entitled “Does postdural puncture headache left untreated lead to subdural hematoma?”* which was
published in the “International Journal of Obstetric Anesthesia”, Volume 15, Issue 1, 2006, pages
50-58” among the top 10 cited reports between 2006 and 2008. Also, I sincerely thank the Editorial
Board of the International Journal of Obstetric Anesthesia for awarding certificates of recognition

to the authors of the paper, and for permitting the MEJA to republish the report.

The paper reports a 39-year-old pregnant woman who developed cranial subdural hematoma
following spinal anesthesia for Cesarean section using a 26gauge spinal needle with an atraumatic
bevel. In addition, the paper reviews the literature on 46 patients who developed a postdural

puncture headache complicated by subdural hematoma following spinal or epidural anesthesia.

The report concluded that postdural puncture headache left untreated may be complicated by
the development of subdural hematoma. Also, patients developing a postdural puncture headache
unrelieved by conservative measures, as well as the change from postdural to non-postdural
headache, require careful follow-up for early recognition and management of possible subdural
hematoma.

Anis Baraka, MD,FRCA(Hon)
Emeritus Editor-in-Chief MEJA

Department of Anesthesiology
American University of Beirut

* Reprinted with permission from International Journal of Obstetric Anesthesia.
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CASE REPORT AND REVIEW

Does postdural puncture headache left untreated lead to
subdural hematoma? Case report and review of the literature

A. Zeidan, O. Farhat, H. Maaliki, A. Baraka

Departments of Anesthesiology and Neurosurgery, Sahel General Hospital, and Department of Anesthesiology,
American University of Beirut Medical Center, Beirut, Lebanon

SUMMARY. The patient was a 39-year-old pregnant woman who was scheduled for cesarean section. Spinal anes-
thesia was induced using a 26-gauge needle with an atraumatic bevel. Postoperatively, the patient developed cranial
subdural hematoma manifesting as severe non-postural headache, associated with right eye tearing, fifth cranial nerve
palsy and left hemiparesis. The diagnosis was confirmed by computed tomography scan. The patient was managed by
careful neurological follow-up associated with conservative treatment and recovered fully after 12 weeks. Our report
reviews the literature on 46 patients who developed a postdural puncture headache complicated by subdural hema-
toma following spinal or epidural anesthesia. It is possible that postdural puncture headache left untreated may be
complicated by the development of subdural hematoma. Patients developing a postdural puncture headache unre-
lieved by conservative measures, as well as the change from postural to non-postural, require careful follow-up

for early diagnosis and management of possible subdural hematoma.

© 2005 Elsevier Ltd. All rights reserved.

Keywords: Subdural hematoma; Dural puncture; Spinal, epidural; Anesthesia; Parturient

INTRODUCTION

Spinal anesthesia can be followed by postdural puncture
headache (PDPH), and even cerebral hemorrhage.14
This report describes the occurrence of cerebral subdural
hemorrhage in a 39-year-old patient undergoing cesar-
ean section under spinal anesthesia, and reviews the lit-
erature of 46 patients who developed subdural
hematoma following spinal and epidural anesthesia.

CASE REPORT

A 39-year-old woman, gravida 5 para 4 (three normal
deliveries and one uneventful cesarean section under
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general anesthesia) was scheduled for elective cesarean
section under spinal anesthesia. She had no history of
trauma, headache or coagulation abnormalities. Preoper-
ative laboratory blood tests, including platelet count,
prothrombin time and activated prothromboplastin time,
were normal. The patient received no anticoagulants.
Before spinal anesthesia, lactated Ringer’s solution
1500 mL was administered. With the patient in the sit-
ting position, spinal anesthesia was performed at the
L3-4 interspace using a 26-gauge needle with an atrau-
matic bevel (Atraucan®, B-Braun, Germany). Subarach-
noid puncture was successful on the first attempt and
0.5% plain bupivacaine 12 mg was administered, which
led to a sensory block up to T6. The intraoperative
course was uneventful except for a decrease in systolic
blood pressure from 143 to 110 mmHg, which was trea-
ted with i.v. ephedrine 10 mg; the systolic blood pres-
sure remained >110 mmHg throughout the remainder
of the operative period.

Three days postoperatively, the patient experienced a
mild occipital headache, which was assumed to be a
PDPH because it was more intense in the sitting posi-
tion. Over the next two days, the headache improved
rapidly following hydration and bed rest. The patient
was discharged on the fifth postoperative day. On post-
operative day six, the patient suffered from headache
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Fig. 1 Cranial CT scan 30 days after spinal anesthesia showing right-
sided subdural hematoma.

associated with right eye tearing and fifth nerve palsy.
On the 15™ day, the patient developed diplopia and se-
vere right orbital pain. On the 30™ day she came to
the hospital when she developed a mild left hemibody
weakness. Neurological examination demonstrated mild
upper and lower left limb weakness, non-postural severe
headache and right eye pain associated with the disap-
pearance of the diplopia and fifth nerve palsy. A com-
puted tomography (CT) scan on the day of admission
to the hospital revealed a 1.8-cm thick chronic cerebral
subdural hematoma (>2 weeks old) overlying the right
fronto-parietal lobe causing compression of the underly-
ing brain and obliteration of the sulci (Fig. 1).

The patient was admitted to the department of neuro-
surgery and surgical versus conservative management
was discussed with the patient. She refused the surgical
option, and accordingly close regular follow-up of neu-
rological symptoms (lower left limb weakness, head-
ache, and right eye pain), was chosen. The patient
showed a marked clinical improvement. Eleven days
later, a follow-up CT scan showed good resolution of
the hematoma (Fig. 2). Cerebral angiography through
the right femoral artery did not reveal an associated
aneurysm or arteriovenous malformation. The patient
was discharged on the 12" day and recovered fully 12
weeks after dural puncture.

DISCUSSION

Postdural puncture headache is the most frequent major
complication after spinal anesthesia. In the majority of
cases the symptoms subside within a few days when
treated with analgesics and bed rest. Intracranial sub-

ANIS BARAKA

Fig. 2 Cranial CT scan 41 days after spinal anesthesia showing
decreasing size of subdural hematoma.

dural hematoma is rare, but could be a lethal complica-
tion that can occur after epidural or spinal anesthesia, as
well as following myelography.' The same mechanism
has been postulated for both PDPH and subdural hema-
toma.* The leakage of cerebrospinal fluid (CSF) from
the dural hole causes reduction in CSF volume, which
lowers first the intraspinal pressure, and more danger-
ously, the intracranial pressure. This alteration in cere-
brospinal dynamics results in a caudally-directed
movement of the spinal cord and brain, which in turn
stretches the pain-sensitive structures, dura, cranial
nerves and bridging veins.

Cerebral veins empty into dural sinuses that are
adherent to the inner table of the skull. These veins form
short trunks passing directly from the brain to the dura
mater. Between these two points, bridging veins take a
straight course with no tortuosity to allow for any possi-
ble displacement of the brain. The thinnest parts of the
bridging veins’ walls are in the subdural space and the
thickest are in the subarachnoid portion. This implies
that bridging veins are more fragile in the subdural por-
tion than in the subarachnoid space.” Anteroposterior
acceleration or deceleration and/or traction exerted on
the bridging veins, may cause a rupture at their weakest
point in the subdural space. Cerebral atrophy and low
CSF pressure (low CSF volume) will accentuate this
mechanism.

Following spinal anesthesia, a dural fistula can re-
main open for many weeks, and the volume of CSF lost
may be over 200 mL per day, which can exceed normal
CSF production.® In these circumstances, the rupture of
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a subdural vein is certainly conceivable. Research on
weakness of the dura and abnormalities of connective
tissue, particularly abnormality of fibrillin and elastin,
is gaining momentum as one of the etiological factors
for delayed healing of a dural tear.” The incidence of
PDPH is reduced following dural puncture using a small
needle (26-gauge spinal). In contrast, PDPH occurs in up
to 80% of parturients who experience inadvertent dural
puncture with a large bore needle.® Nevertheless, the
use of a 26-gauge spinal needle in our patient was com-
plicated by PDPH and subsequent subdural hematoma.
Thus, once PDPH develops, it should be treated as such
irrespective of needle size.

The concurrence of neurological symptoms with
PDPH does not mean certainty of the formation of intra-
cranial hemorrhage. Continuous loss of CSF leads to
intracranial hypotension. Intracranial hypotension is an
increasingly recognized neurologic syndrome character-
ized by postural headache that occurs or worsens shortly
after assuming the upright position and disappears or im-
proves after resuming the recumbent position. Addi-
tional symptoms may include neck pain, nausea,
emesis, interscapular pain, photophobia, diplopia, dizzi-
ness, change in hearing, visual blurring, cranial nerve
palsies and radicular upper extremity symptoms.’ The
occurrence of subdural hematoma increases the intracra-
nial pressure which can be associated with non-postural
headache, convulsions, hemiplegia, disorientation and
more serious neurological symptoms. Differentiation be-
tween the neurological symptoms of intracranial hypo-
tension and subdural hematoma can be difficult. A
change in headache characteristics from postural to
non-postural should be a warning sign. CT scan of the
skull usually gives the correct diagnosis. However, intra-
cranial hematoma 7-21 days old may have the same
radiological density as the brain, so magnetic resonance
imaging (MRI) or CT scan with contrast may be more
reliable.’

The delayed diagnosis, in many cases, implies that
subdural hematoma wasn’t taken into consideration as
a complication of spinal anesthesia. In our case, there
was a major delay between the onset of symptoms and
diagnosis. The patient considered the prolonged postop-
erative headache as a benign complication of spinal
anesthesia and she didn’t consult us until the appearance
of the hemiparesis. Our patient developed an intracranial
hypotension syndrome (eye tearing and fifth nerve
palsy) on the sixth postoperative day. The time of forma-
tion of the subdural hematoma, although unknown, was
most probably on the second or third week after dural
puncture. We concur that intracranial hypotension syn-
drome might be a prodrome of subdural hematoma after
dural puncture.

Cerebral atrophy, dehydration, anticoagulant, arterio-
venous malformations and excessive CSF leakage (mul-

tiple dural puncture, large dural hole) are thought to be
contributing factors in the pathogenesis of subdural
hematoma. In our patient, the angiography of cerebral
vessels revealed no associated aneurysm or arteriove-
nous abnormalities. Furthermore, our patient received
no anticoagulants.

Review of the literature disclosed 25 cases of sub-
dural hematoma following spinal anesthesia (Table
1)."*9! Among these 25 cases, the age of patients ran-
ged between 20 to 88 years. The earliest diagnosis of
subdural hematoma was six hours after spinal anesthesia
and the latest was 29 weeks. Subdural hematoma after
spinal anesthesia occurred most frequently on the left
side of the brain (13 cases were left-sided, six right-
sided, four bilateral and two were intracerebral). The
largest spinal needle used was 19 gauge and the narrow-
est one was a 27-gauge Whitacre needle. Three cases of
multiple puncture were noted. Surgery was performed in
20 of these 25 patients, and was followed by postopera-
tive mortality of four patients. Mortality was not related
to the age of the patient or the size of the spinal needle
used.

Also, review of the literature disclosed 21 cases of
subdural hematoma after unintentional dural puncture
following epidural anesthesia (Table 2),>'%'**™ the
most recent being reported by Kayacan et al.*’ Nineteen
of these 21 cases were obstetric patients. The earliest
diagnosis of subdural hematoma was two days after epi-
dural anesthesia and the latest was 20 weeks. Almost
half of the patients developed bilateral subdural hema-
toma (11 cases were bilateral, six left-sided and four
right-sided). Surgery was performed in 15 of these 21
patients and two died. In both groups, (spinal and epidu-
ral), the size of the hematoma, severity of symptoms, de-
layed diagnosis and/or interventions did not apparently
affect mortality rate.

It is possible that parturients are at high risk of devel-
oping post dural puncture headache.’®> The increased
incidence of post-dural puncture headache in parturients
may be attributed to numerous factors including peripar-
tum dehydration, which could reduce the production of
CSF, postpartum diuresis, abrupt release of intra-abdom-
inal pressure and venacaval compression at delivery,
which reduces epidural venous pressures. Maternal bear-
ing-down efforts that could increase CSF leakage
through the dural hole could also be a factor, as well
as early ambulation, anxiety about delivery and hormon-
ally-induced ligamentous changes.”® In addition, it is
widely believed that pregnancy increases the risk of
stroke; reports showed that the incidence of intracerebral
hemorrhage is increased in the six weeks after deliv-
elry.55 Furthermore, there was an association between
post-partum hemorrhagic stroke and cesarean deliv-
ery.”®>" It seems that venous congestion during preg-
nancy can make bridging veins more susceptible to

M.E.J. ANESTH 20 (4), 2010



(28pd 1x2u UO panulUOD)

ANIS BARAKA

Suntwoa pue erqoydojoyd

rjuaded paurejar

P2I2A0I/[RIIPIA ‘HdN T231d1000-03U01] apoids D7 JO [eAOWIY ({ Kouru3oig HAS 127 :ueds 1D ‘Aep | A/6T wmtomwm
POI9A0II/[BIIPIIA Sunrwoa ‘HJN 2I0AdS ouInd) HD-¢7 Awoyoopuaddy QUON HAS WS YN Yoom | N/0T o BATRYOY
BUWIOD pue SUNIWOA
yjeop/[eo13Ing ‘HdN [8IUOIJ 9I0AS ABIYM D-/T 1redar uopud) so[[IYoy sjue[nSeoonuy HAS 391 :ueds 1D ‘skep 0] W/Zy Smue)
sisoredrwoy JySu afeyrIoway snuefey)
pue SSQUISMOIP pue er3ued [eseq
Pa19A0291/[eIISING SSQUPSPUIW JUSqQY D-7C UOTIO9S UBAILSA)) (Koueudaig ‘HAS “rend TN ‘s£ep 41 A/T€ Py
PRI9A0DRI/[BIITING Sunmoa pue HdN ayoumf) HD-7¢ Kdoos0o1sAD QUON HAs 3u :ueds 1D ‘skep ¢ W/1L (Treyureglg
sagueyd Ajjeuosiod
PAIOA0II/[BOISING pue SuniwoA ‘Qyoepesy 0-7¢ ANL QUON HAS 7eMig uess 1D ‘syom 67 W/IL (Zummpreg
oSe yuow Juo
D-CC Pim
amjound
PAIOAOIQI/[BOISING  SSAUIZZIP PUB UOISNIUOI ‘HIN 0D-7C uonele[Ip [eIyIdIN [eInp snoIAdlg HAS w31 ueds 1D ‘sAep (¢ IN/89 IO op UBA
eiqoydojoyd pue sisaredruoy
{/Ted13Ing 1J9] ‘OUoEBpRAY AIIAIS D-7C AW0)9919)SAY [RUISEA sjue[nSe0dnUY HAS 391 :ueds 1D ‘sAep ] A/€9 20
ured [erueIoTWAY Aydenoruoy
PAIOA0II/[BIISING 1J91 pue ured 31910 1J9] ‘HAN ayoumd H-6g [eurn3ug amound ordnny HAS W[ :ueds D Syoom ¢ N/89 LUOdRIA
yyeap/[edrsmg BUI0) ayoumd H-gg ddnr QUON HAS yeI :ueds 1 ‘skep 9 /L9 gileed
jied Aswnpo pue sydwaye
Pa19A0291/[e01SING uorsnjuod ‘ured [ejuory YSTY -7 ANL ammound ordnny HAS 39[ ueds 1D ‘syeam ¢ /L9 Bt
UoISNJuod pue JIOLJP
Pa19A0291/[eIISING KIowouwr ‘Qyoepeay 9I0AdS A Kydexroruioy reurn3uy QUON HAS 391 ueos 1D ‘skep (¢ IN/0S o OPUNWIELD
ssouyeam wLe Jy3u pue HASs 191 :AydeidorSue £q skep ¢
P219A0221/[e213INS eiseydsAp ‘ured 31q10 y3ry D7 Aydewuoruoy reumn3ug QUON ‘fewIou sem ueds Aep wCl U0 /€9 ¢ uossuof
SSQUISMOIP pUe UOISNU0D
Pa10A0291/[eIISING ‘UnIWoA ‘Oyoepeay 9I0A9S D-7C Kydexroruioy reurnsuy QUON HAS S ueds 1D ‘skep [g /0L s lImyepmy
uolsnjuod pue
Pa19A0221/[eIISING SunIwoA ‘ayoepeay 9I9AS D-1T UOT)O9S UBAILSA)) (Koueudaig HAS 391 :ueos 1D ‘skep 97 A/€€ ¢ Plezediy
rIxa[joradAy
yjeap/[eo1sing [e1ouaS pue UONEIUSLIOSI(] D-7C Kydexroruioy reurn3uy QUON HAS 391 :ueos 1D ‘skep 0] /L9 2 PLMON
{IOYIp
[eo130[0INAU/[BIIPIIN eiseyde pue ei3ordiway 1jo] D-9¢ KIQAT[Op [BWLION ({ Kouru3aig HASs wsu :ueds 1) ‘sAep ¢ /LT [ BOUEN
oyep D-7¢ Yim sidwone
[eo130[0INU/[BIISING BUWOD) D-6T $S0sqe [B10AILIJ armound ordnny HAs w3u :Aydei3oisue ‘skep 9 /LE orUrARd
uoIsnjuod pue HAs 7eig :sisouderp
[)eap/[eo13Ing eidordip ‘oyoepeay [ejuosj D-z¢  Awoyoogeysord osiqndonay QUON [eotut]d ‘skep 8y /69 PLEIEN
QUWIOINQ/JUSUIEBL ], u31s Suturep ersoyjsoue [eurds Inpadoig s10]o8] BUWIOJRWAY JO UOTJRZI[EO0] XaG/a8y S0URIAJY
10J 9ZIS J[PAdN Sursodsipaig /SPOURIN /d(Id/oWn SISouSer([

486

eISIY)soue [eurds Jd)je vWIOJeUIdY [eInpqns Jo sased pajroday T dqe],



TOP 10 CITED PAPER 2006-2008 INTERNATIONAL JOURNAL OF OBSTETRIC ANESTHESIA 487

Table 1. continued

Needle size for

Predisposing

Diagnosis time/PDP/Methods/

Treatment/Outcome

factors Procedure spinal anesthesia Warning sign

Localization of hematoma

Age/Sex

References

Surgical/neurological

Cesarean section 24-G Severe headache,
deficit?

Pregnancy?

6 h, CT scan: right

28/F

Sharma®®

vomiting and left hemiparesis

intracerebral hematoma
2 days, CT scan:

Surgical/recovered

NPH and confusion

27-G Whitacre

Prostate surgery

Cerebral aneurysms

59/M

Wells?’

left intracranial hemorrhage
40 days, CT scan: left SDH

6 weeks, MRI: bilat. SDH

Surgical/recovered

22-G Quincke Severe frontal NPH

Inguinal herniorrhaphy

None

38'M

Kelsaka®

Surgical/recovered

NPH,diplopia and bilateral
abducent nerve palsy

25-G Quincke

Saphenous vein ligation

None

38/F

Slowinski?’

Surgical/recovered

Severe headache, six nerve
palsy and diplopia

19-G

Tubal ligation

25 days, CT scan: left SDH None

41/F

Alilou™

Surgical/recovered

Confusion and drowsiness

25-G Quincke

Right femoral herniorraphy

Brain atrophy

3 days, CT scan: left SDH

88/F

39/F

31

Tan

Medical/recovered

NPH and left hemiparesis

26-G Atraucan

Pregnancy? Cesarean section

30 days, CT scan: left SDH

Our case

SDH: subdural hematoma; NPH: non-postural headache; PDP: post-dural puncture.

rupture. Also, sudden increases in venous pressure of
these dilated veins by coughing, stressing or abdominal
compression during labor and delivery (Valsalva maneu-
ver) can lead to an augmentation of tension, especially at
the subdural portion of bridging veins.’

The true incidence of subdural hematoma after dural
puncture is unknown. In most cases, non postural head-
ache and vomiting are the warning signs. In addition,
changes in headache characteristics (intractable head-
ache associated with retro-orbital and frontal pains) were
observed in most cases. Most patients with headaches
are probably treated without further investigation.
Therefore, the true incidence of subdural hematoma
after spinal anesthesia may be greater than the published
case reports suggest. Suess et al. found that headache
lasting >5 days was the chief complaint in 17 reported
cases of intracranial hemorrhage after myelography.’

The management of subdural hematoma is either con-
servative or surgical. Small hematomas often resolve
spontaneously. Early blood patching may decrease the
risk of subdural bleeding by preventing a fall in CSF
volume and subsequent intracranial hypotension. Rey-
nolds and Salvin recommend that “headache after dural
puncture with a large needle should be treated promptly
with an epidural blood patch.”>® However, when epidu-
ral blood patch is performed in the presence of intracra-
nial hemorrhage, rebound intracranial hypertension and
neurological deterioration can result.'**’

The practice of administering a prophylactic epidural
blood patch to obstetric patients after inadvertent dural
puncture with an epidural needle has been controversial.
When a large dural hole is known to exist and a func-
tioning epidural catheter is in place, a prophylactic epi-
dural blood patch through the catheter might be tried.
Some authors have suggested that prophylactic epidural
blood patch may reduce the incidence of subsequent
PDPH to 5%-21%.°7°! However, Scavone et al.%?
showed recently that prophylactic epidural blood patch
after inadvertent dural puncture in parturients did not de-
crease the incidence of PDPH to the magnitude pre-
dicted; the length and severity of PDPH symptoms,
however, were decreased. Loeser et al.°* have shown
that therapeutic epidural blood patch is not as effective
when performed within the first 24-48 h after dural
puncture. Also, Safa-Tisseront et al.®* showed recently
that the percentage of failure of epidural blood patch
was significantly increased when epidural blood patch
was performed within three days after dural puncture.

Epidural blood patch essentially has two effects.
The immediate effect is simply related to volume
replacement by compression of the dura that will re-
store CSF pressure and relieve the headache. The
second latent effect is related to sealing of a dura
defect. The time interval between these two effects
varies considerably. Beards et al.®’ demonstrated no
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Table 2. continued

Treatment/

Diagnosis time/PDP/Methods/
Localization of hematoma

Warning sign Outcome

Needle and size

Procedure

Predisposing factors

Age/Sex

References

Medical/recovered

Severe NPH

Tuohy 18-G

Labor and then

Preeclampsia
and HELLP

syndrome

4 days, MRI: bilat SDH

19/F

Ezri*®

cesarean section

(thrombocytopenia)

Tuohy ?-G Headache, seizure Medical/recovered

Normal delivery

Pregnancy?

3 days, CT scan

33/F

Kardash®’

with contrast: left SDH

Surgical/recovered

NPH, vomiting,
drowsiness

Tuohy 17-G

Normal delivery of twins

Pregnancy?

20 days, CT scan: bilat SDH

31/F

Nolte*

Tuohy 18-G Persistent severe Medical/recovered

Normal delivery

Pregnancy?

On 7™ day scan was normal;

36/F

4
Kayacan™®’

headache and convulsion

11 days by MRI: right SDH

SDH: subdural hematoma; NPH: non-postural headache; PDP: post-dural puncture.

ANIS BARAKA

residual dural compression after seven hours after
epidural blood patch, indicating that the sustained
therapeutic response to blood patches reflects sealing
of the thecal tear by clot. Blood could persist for
more than 18 h after epidural blood patch.®

Other modalities of treatment for PDPH have been
proposed. Ayad et al.°® showed that an epidural catheter
left in the subarachnoid space for 24 h after a dural
puncture significantly reduced both PDPH and the need
of epidural blood patch. The mechanism for subarach-
noid catheter prevention of PDPH is speculative. The
large-bore intrathecal catheter may act as a barrier to
CSF leakage by plugging the dural tear, decreasing the
CSF efflux from the subarachnoid space to the epidural
compartment. Furthermore, the effect of leaving the
catheter in place for 24 h may provoke an inflammatory
process that facilitates closure of the dural puncture after
catheter removal. Also, Charsley et al.®” showed that the
intrathecal injection of normal saline (10 mL) was asso-
ciated with a significantly reduced incidence of PDPH
and a reduced need for epidural blood patch. One expla-
nation for the beneficial effect of intrathecal saline is
that the increased CSF pressure may result in approxi-
mation of the dura and arachnoid at the puncture site,
thus sealing the defect.

In conclusion, our patient developed a cranial sub-
dural hematoma following untreated PDPH. Patients
developing PDPH unrelieved by conservative measures,
as well as the change of PDPH from postural to non-pos-
tural, require careful follow-up for early diagnosis and
management of possible subdural hematoma.
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