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Neurological Symptoms of Intracranial Hypotension

Kyusik Kang, MD, PhD, Byung-Kun Kim, MD, PhD

Department of Neurology, Nowon Eulji Medical Center, Eulji University, Seoul, Korea

Intracranial hypotension usually arises in the context of known or suspected leak of cerebrospinal fluid (CSF). This leakage
leads to a fall in intracranial CSF pressure and CSF volume. The most common clinical manifestation of intracranial
hypotension is orthostatic headache. Post-dural puncture headache and CSF fistula headache are classified along with
headache attributed to spontaneous intracranial hypotension as headache attributed to low CSF pressure by the
International Classification of Headache Disorders. Headache attributed to low CSF pressure is usually but not always
orthostatic. The orthostatic features at its onset can become less prominent over time. Other manifestations of intracranial
hypotension are nausea, spine pain, neck stiffness, photophobia, hearing abnormalities, tinnitus, dizziness, gait
unsteadiness, cognitive and mental status changes, movement disorders and upper extremity radicular symptoms. There are
two presumed pathophysiologic mechanisms behind the development of various manifestations of intracranial
hypotension. Firstly, CSF loss leads to downward shift of the brain causing traction on the anchoring and supporting
structures of the brain. Secondly, CSF loss results in compensatory meningeal venodilation. Headaches presenting acutely
after an intervention or trauma that is known to cause CSF leakage are easy to diagnose. However, a high degree of suspicion
is required to make the diagnosis of spontaneous intracranial hypotension and understanding various neurological
symptoms of intracranial hypotension may help clinicians.

] Korean Neurol Assoc 37(2):117-122, 2019
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Table 1. Diagnostic criteria for headache attributed to low CSF pressure and its subtypes (modified from ICHD-33)

Headache attributed to low

CSF pressure headache

Post-dural puncture

Headache attributed to
spontaneous
intracranial hypotension

CSF fistula headache

Diagnostic A. Any headache' fulfilling

criteria criterion C headache attributed to low
B. Either or both of the following: CSF pressure, and criterion C
1. low CSF pressure (<60 mm below
CSF) B. Dural puncture has been
2. evidence of CSF leakage on performed
imaging2 C. Headache has developed
C. Headache has developed in within five days of the dural
temporal relation to the low puncture
CSF pressure or CSF leakage, D. Not better accounted for by
or led to its discovery’ another ICHD-3 diagnosis.
D. Not better accounted for by
another ICHD-3 diagnosis.
Notes 1. Headache attributed to low CSF

pressure is usually but not
invariably orthostatic.
Headache that significantly
worsens soon after sitting
upright or standing and/or
improves after lying
horizontally is likely to be
caused by low CSF pressure,
but this cannot be relied upon
as a diagnostic criterion.

2. Brain imaging showing brain
sagging or pachymeningeal
enhancement, or spine
imaging (spine MRI, or MRI,
CT or digital subtraction
myelography) showing
extradural CSF.

3. Evidence of causation may
depend upon onset in temporal
relation to the presumed cause,
together with exclusion of
other diagnoses.

A. Headache fulfilling criteria for A. Headache fulfilling criteria for A. Headache fulfilling criteria for

headache attributed to low headache attributed to low
CSF pressure, and criterion C CSF pressure, and criterion C
below below

B. A procedure has been B. Absence of a procedure or
performed, or trauma has trauma known to be able to
occurred, known sometimes to cause CSF leakageI
cause persistent CSF leakage C. Headache has developed in
(CSEF fistula) temporal relation to

C. Headache has developed in occurrence of low CSF
temporal relation to the pressure or CSF leakage, or
procedure or trauma has led to its discovery’

D. Not better accounted for by ~ D. Not better accounted for by
another ICHD-3 diagnosis. another ICHD-3 diagnosis.

1. Headache attributed to
spontaneous intracranial
hypotension cannot be
diagnosed in a patient who has
had a dural puncture within the
prior month.

2. Dural puncture to measure CSF
pressure directly is not
necessary in patients with
positive MRI signs of leakage
such as dural enhancement
with contrast.

CSF; cerebrospinal fluid, ICHD-3; The 3rd edition of the International Classification of Headache Disorders, CT; computed tomography, MRI;

magnetic resonance imaging.

118 CHSHMEMOIRIN NI372 NI22, 2019



7 %*Jﬂ&ol el Ao Adto]| i 2435 93k s}
o] RN FAUHAslolA WgEE 4 Qg FES njRat

cleRt AA FAST 1 WA dhete] Aele) BES
Ak

1L 5%

Al 2gpo]) 7181gH SR 10le Hab uldsh RS et
Wek? o wseote] -Hrvm Pashe BAT 1S ARA
2

r :(wz o
£
~

o] WAal] wfiole A1g)
ol ) o] ke s L 2 el i

ol Q70 H oA ZAE LojAA = 4

>~
O
-
=
i
1
et
o
Mo
rE
i s

S
>~

>
o
s
£
30,
o

ol w20

o] Qe G243 Astebl Bk A R Bult 7
a5l FolE Pl hE o] 11§71 A9olof st

Zehel(subdural hygromayol} ch gule] o] ejgt

2 sl wlie] Aeo] BYSAA FEo| WAG 4+ ek &

|

T W= HHpdllo] oJslo] Fels wromAl A Lo W Q=
JERIE] 2ol ?: 4P ol &= Zleioks el flon &
ZPil7o] #arEe] Qe W FRES G7IAU BISA HelA
o] WAk FE XAl Qlste] bl Zlo] EA o]
° SRl - AT Tl s 2Rl A
A0 TS Holxi gt M vl o R
45 A= A% Ql=d|(paradoxical pos-
tural headache) Of= ol gt 2 AW o] 2ato] oJg A ow
AR M9} AJglo] X459l RS SAY|E B, 2
o= 7ol §le7t @571 H9 Fgo] At Asile Fd=
H0]7|% dH}(second-half-of-the-day headache).! 7|3 & A A]3]
S50l AelAlE A7t QubalolA|ul, vEkEE oo r Wls)
A G e FEEol} QTSN AA] 2Fol
717, W 5 ebi o] efsjo] TEo] Ul et u
A1 IS Sel B0l S5le] FEL oo
771 Bk HolA FujEch! 2 vels S5 Aue
g o FES SAE|E SR ALl AAIFE(postural

FHUIREABEe] A

oE
=
ol
>

headache)-& AP/ oAl S}o] 71¢18 =2 H T} Aubdxjs =
oA B S8k, BlAR T2 AP Aol Z71q1et ‘I"E
oA ¢ 3_7_’6]—]:]— HuEAlS =g 0 EX A Tof| WAL A

chah o] W gk APEEIUlbAstl] 7] Q1R e Al

AR} 5 AR ohel WG} ol e ow
901K 797} HobA] FA WA F AR W7k 970 A
o] A 497} Wk’ Mol APH JUFEIdP e

A~
(€] = =
= AR A oA AES] 7% olido] SfHERRE Sl
Wyt 240 R wHs0lo] et vjolo] €11 Tha vjolo]

YAAA] Zrdo] w#| Gl B oy HEAQ AnE = vt
o] gl $A 146Td(aok 717, ARl 75T)olAl FAHHIEAL
(intracranial pressure monitoring)Z 3FACE"” A1l A} =04l
FHHRAAE sto] ok mfjo o T Shat 5 77%0fA]
FEol YAl T w0z FARES St oA 91%c]A

o] QISIek” e wjeloR TS FolH wﬂ%‘iﬂ—
w24l B E IOl A0, T MO0 FPNRS Bl

N WS S5 ol S SRl 10 S50
A Aoz 2, of BASe] FES PR A8 5
o] i AL Ak SHAIRE AR 24 71
S B0l 2 Holah Aol HelXeH(sclection
bias)Z HiAIS 4= §ick

APARE ?F e SollA] Aol skl ¢
£t iR R HARTAE 5248 3 ghajollA M. A
o] Uit slo] e fRfoA HA g rggo] WY
sh= AE ofrt APREIIASIIAE A A Hke
B 4= Qlrks A2 i o, 7HeIzte] sl gt Fepdel
Rol7} gl Ao FAgeL

AP0 49 i 1A 3 32 ool el A
A S B ookt wrke AR oA glo}

ool EE AHR glojAm'*! o= AR =

—‘T"H7P AR WA gl Folle Ao R Aze 4= itk
R MARPAE s ol WS 1A 3E S
S5 WOE (RS 5 9 Fopr|E Gk mhebd 1l
397} ukalopAlit o] Folli: AL o AST gt

A1l 71915 FEN 719 Al uPeh ke ofek. 7]
uI=5 S (postural orthostatic tachycardia syndrome)ol| A=

714 Al oA |} HEo] Fgol &3] Uehy] miEel 7HFe

OHH;

=

J Korean Neurol Assoc Volume 37 No. 2, 2019 119



& T45HE B A Ite] EFAIAOL ghrk(Table 2). T
50| AgolE Aoy Feo] ofslslua szt =9 Sl A
& AT ?:z; 4 QIeK(Table 2).” 71 Qlof e 71 AN} 58
g 4= 9lon} Aoty st A Eo] QrkTable 2)2%
2. 3% 3%

A2, WA ol o] WA 4 glek 4
upaA} Fo] AalHo) i ulat Hel salo] uhAgE 4= QJek
3 AollA] Al ES flstol HmidtE o 24} 3579
A s A YL E T 1UA, 5 zzﬂﬂ He ol AHAAE B
o2 ST(14.3%)004 G Thed 7HelEQl Y Adlo] WAkEle]
T(HE AY 44 145 dB) ol FolA 39 92, 28 ¥
Floll 2 Avilo] WASIITE” wiE A3zmt oA 72hA7A

25

SRRl HEe] 248 B3 FHZOILH N van
Veelen-Vincent 5702 GARK=E2 312 169 (31702] )2 At
0F WARPHE S A U S T3, 15, 65, 125 70
250 Hz2} 500 Hzo] kol A2l Alagoisick 25l
L 0 S 3 elRle) 20] BrKse WS ARlslelr
39 & Hat 11 dBO] HYo] AR 64%0f4] 10 dB o]A4ke]

e 2lo] UeERl=t] 6327} HA 75%04 TAE7] ARE
o} WES=F2(communicating hydrocephalus) S 7FA| 1L Q)= -
ekt 24 oAl S PO HARPHE £ AF
FAANE A A7 ok % 59 ol 39%2] FloflA
It ol ot 15 dB olt 3l 4] sisick” 292
= 504 15 dB ool Ae Avido] Il Al Bl
7 49 &40 A7 5 7 208
SERR MWE el A

=0
EtE

o

rkslo
i

|

Table 2. Orthostatic headache in the absence of cerebrospinal fluid
leak

Migraine

Cervical facet syndrome

Postural orthostatic tachycardia
Intradural myxopapillary ependymoma
The syndrome of the trephined
Increased compliance of the dural sac
Colloid cyst of the third ventricle
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Table 3. Nonheadache manifestations of spontaneous intracranial
hypotension reported in Korean patients (adapted from reference 9)

Nonheadache manifestations Frequency (%)
Nausea 53
Posterior neck pain 40
Dizziness 30
Plugged ear 20
Tinnitus 20
Neck stiffness 17
Radicular symptoms of upper extremities 7
Hearing difficulty 3
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