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Abstract

Background: Orthostatic headache (OH) is a common feature of various conditions, including spontaneous intracranial
hypotension (SIH), but no precise definition currently exists outlining the typical OH characteristics. This ambiguity risks
misdiagnosis with unnecessary investigations and delay in institution of treatment. The present study aimed to carry out
structured phenotyping of OH in patients with SIH with the aim of outlining its typical characteristics.

Methods: Eligible patients with clinico-radiological confirmed SIH underwent a structured interview, after which a spe-
cialist interest group utilised the modified Delphi process to analyse the data and achieve consensus on defining the typical
characteristics of OH in SIH.

Results: In total, 137 patients were recruited. OH was present in 75.9%. Typical OH characteristics in SIH were defined
as having a baseline severity (lying flat) on waking up of <3 (010, verbal response scale), headache onset-time of <4.5 h
on becoming upright, time to peak severity of <7.5 h and an offset to baseline severity within 1.5 h of recumbency. Intra-
individual consistency in the onset and offset-time was deemed a necessary characteristic.

Conclusions: Defining typical OH characteristics has the potential of enhancing SIH diagnostics and management, at the
same time as minimising unwarranted invasive procedures.
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Introduction

Background

Headaches described as “orthostatic” typically refer to
those that are exacerbated, or triggered, by assumption of
an upright posture, and alleviated by recumbency.
Orthostatic headache (OH) is a hallmark feature of some
of the most disabling neurological conditions commonly
affecting a young population in the form of spontaneous
intracranial hypotension (SIH) and postural tachcyardia
syndrome (PoTS); other important differentials for OH
include cervical pathology and migraine (1,2). It frequently
necessitates prolonged bedrest with subsequent impact on
the patient’s level of independence, financial status, inter-
personal relationships and mental wellbeing (3).

Despite OH being reported in over 96% of SIH patients,
no detailed phenotyping studies reviewing the typical OH
characteristics, or, more broadly, attempting to define what
constitutes a typical OH in SIH exist (4). In clinical practice,
there is often a great degree of variation in the onset and
offset-times of the headache in relation to change in
posture. Specifically, there is no consenus, or an evidence-
base, for maximum permissible duration for the headache
to start or worsen on becoming upright, the maximum time
for return to baseline on lying down, whether the continu-
ance of a mild persistent headache when lying down is
acceptable, and whether there are any distinct phenotypic
characteristics and symptoms specific to OH in SIH.

A review of available literature highlights the uncertainty
surrounding OH. Diagnostic criteria for headache associated
with SIH in the International Classification of Headache
Disorders, 2nd edn (ICHD-2) required the headache to
worsen within 15 minutes of being upright (5); however,
this requirement was removed in ICHD-3. This was
changed to a broader, less precise, description in ICHD-3
where headache can worsen and ameliorate within seconds
to even hours after a change in vertical position, reflecting
the variability that is commonly encountered in clinical prac-
tice, as well as the absence of detailed OH phenotyping
studies in the literature to guide the description (6).

Interestingly, some patients with SIH are recognised as
having second-half-of the-day (SHOD) headaches and
this is distinguished from the more typical OH based on
the delayed time of onset after being upright (7,8).
Despite this common clinical differentiation from OH,
there is no established timeframe for when a headache tran-
sitions from being orthostatic to being classified as a SHOD
headache. Considering that these headaches are also trig-
gered by sustained upright activity and alleviated by lying
down, it poses the question of whether SHOD headaches
are simply a delayed-onset subtype of OH.

The paucity of research in the field also leaves a gap in our
knowledge about whether distinct headache characteristics,
and/or accompanying symptoms, can accurately distinguish

between the various causes of OH. Identification of these
potential differences can play a critical role in helping a clin-
ician instigate early and targeted management for their patients
presenting with OH, particularly in the context of a normal
magnetic resonance imaging (MRI) of brain and spine, ensur-
ing timely identification of cerebrospinal fluid (CSF) leaks,
while limiting unnecessary, expensive, and frequently invasive
procedures, such as epidural blood patches (EBPs) and myelo-
grams, in those without a leak.

Despite the frequent utilisation of EBPs in spinal CSF
leaks, they are not without potential risks. Common side-
effects include transient backache, radicular symptoms and
neck pain lasting up to a few weeks. More serious complica-
tions include, but are not limited to, spinal arachnoiditis,
spinal haematoma, cauda equina syndrome and infection
(9). Similarly, myelograms can lead to a postdural puncture
CSF leak, spinal cord or conus injury, and more rarely an aller-
gic reaction to iodinated contrast (10). With digital subtraction
myelograms, there are added risks relating to use of general
anaesthetic, when utilised. Thus, careful consideration is
required, particularly in the management of OH cohort with
normal MRI; better appreciation of the typical OH character-
istics in SIH will aid the decision-making process.

From the academic viewpoint, lack of consensus on
what constitutes a typical OH in SIH translates to reporting
of heterogeneous and non-comparable data, and thus ham-
pering efforts to further our understanding in STH.

To the best of our knowledge, the present study is the
first phenotyping study to propose an objective working-
definition for the typical OH characteristics observed in
patients with STH.

Objectives

To delineate the clinical phenotype of OH in patients with
SIH, with the aim of developing a working definition for
its typical characteristics.

Methods
Study design

An observational cohort study of patients with SIH using
prospectively collected clinical and radiological data.

Participants

We included consecutive patients with a diagnosis of SIH
corroborated by typical MRI findings, seen at a
tertiary-referral headache clinic by a single multidisciplin-
ary team at The National Hospital for Neurology and
Neurosurgery, London, UK between 2008 and 2024.
Inclusion criteria for the study required patient to have
current neuroimaging consistent with SIH, with or without
current symptoms, or an ongoing clinical syndrome suggest-
ive of SIH with past radiological evidence of SIH. In
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accordance with recent UK-based consensus guidelines on
diagnosis and management of SIH, opening pressure was
not routinely measured when diagnosing SIH due to the rec-
ognition that pressures are frequently normal, or even
raised, and lumbar punctures risk exacerbating the symptoms
through a post-dural puncture leak (11).

Clinical features deemed compatible with SIH, present in
isolation or in combination, included OH, Valsalva-induced
headaches, exercise-induced headache and frontotemporal
brain sagging syndrome (FBSS) (1,4,8,12).

MRI features considered typical for SIH included at least
one of: diffuse smooth pachymeningeal enhancement, sub-
dural collections (SDC), brain sagging, the venous distension
sign and spinal epidural fluid collection (4,12,13). This was
assessed by two experienced consultant neuroradiologists
with an interest in CSF leak. Although enlargement of the
pituitary gland is a well-recognised radiological feature of
SIH, it was not included in isolation because this is a relatively
common incidental finding in the normal population.

Exclusion criteria were age under 18 years, history of a
craniospinal procedure within the preceding month of
symptom-onset, and patients with clinically and radiologic-
ally resolved SIH at time of presentation. Patients were also
excluded if they were unable to provide a clinical history.

Patient assessment

All patients had a structured assessment for clinical fea-
tures, response to treatments, and risk factors of SIH.
When present, headaches were categorised into orthostatic
and non-orthostatic types. In absence of an evidence-base differ-
entiating OH and SHOD, headaches with a consistent onset or
exacerbation on assumption of an upright position, and improve-
ment or resolution with recumbency, were labelled as being ortho-
static. Non-orthostatic headaches were further subclassified into
categories, including tension-type headache, new daily persistent
headache (NDPH), Valsalva-triggered headaches and those with

Table |. Data fields for headache and associated symptoms.

migraine-like features. For those with OH, data on the headache
severity upon awakening while still recumbent, the latency to
headache-onset, or worsening, on assuming an upright position,
the duration to reach peak severity when upright and the time
taken to return to baseline severity on lying down, were collected.
Headache severity was rated between 0-10 using the verbal
response scale (VRS). When provided with a range for timings
or severity scores, the mean value was used.

We also recorded the headache location, lateralisation,
pain quality, and associated non-headache symptoms
(Table 1). Retrospective review of headache-type at onset,
when present, was also performed.

Data analysis

Patients were stratified based on their headache phenotype
(orthostatic or non-orthostatic), and the duration of their
symptoms at time of clinic review.

For the duration of the condition (Table 2), categories of
acute (<10 weeks), subacute (11-52 weeks) and chronic
(>52 weeks) were used in keeping with previous literature
to allow meaningful comparisons (14).

A specialist interest group (SIG), which was composed
of five neurologists, three neurosurgeons, one senior head-
ache nurse specialist and a SIH patient representative from
the CSF Leak Association charity, was convened.

The SIG formulated and addressed the following questions:

1. Which orthostatic characteristic is the most important
when defining the typical OH in SIH?

2. Rank the aforementioned orthostatic characteristics
from most to least important when defining the
typical OH in SIH.

3. Which centile values represents the best working def-
inition for typical OH characteristics in SIH?

Headache All Location

Frontal, temporal, periorbital/retro-orbital, vertex, parietal, occipital, neck, jaw,

nose, chin, cheek, ear, and mouth

Quality

Throbbing, pressure, tightening, dull ache, burning, sharp, pulling, heaviness,

pressing, and stabbing.

Orthostatic Characteristics Baseline headache severity when lying flat on first waking-up (0—10, VRS), time to
onset/exacerbation on becoming upright (minutes), time to peak severity on
becoming upright (minutes), peak severity (0—10, VRS), offset-time to baseline
severity on lying down (minutes)

Non-headache
symptoms

Migrainous
Audiovestibular
Cranial autonomic

Nausea, vomiting, photophobia, phonophobia, osmophobia, motion sensitivity
Vertigo, disequilibrium, pulsatile tinnitus, non-pulsatile tinnitus, muffled hearing
Rhinorrhoea, lacrimation, conjunctival injection, eyelid oedema, ptosis, nasal

congestion, aural fullness, miosis, and sweating

Cognitive/behavioural
Other

Difficulty concentrating, symptoms of frontotemporal brain sagging syndrome
Fatigue, sensory (paraesthesia or numbness) disturbance

Abbreviation: VRS = verbal response scale.
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Table 2. Changing headache presentation in SIH with increasing chronicity of symptoms.

Headache presentation at index clinic

Duration?® Orthostatic Non-orthostatic No headache Indeterminate
Acute 28 (87.5%) 3 (9.4%) 0 (0%) I (3.1%)
Subacute 41 (83.7%) 6 (12.2%) I (2.0%) I (2.0%)
Chronic 35 (68.6%) 14 (27.5%) I (2.0%) I (2.0%)

*Duration: acute (<10 weeks), subacute (I 1-52 weeks), chronic (>52 weeks).

Abbreviation: SIH = spontaneous intracranial hypotension.

4. Should consistency in time of onset and offset of
headache with change in vertical posture be part of
the proposed definition?

Employing a modified Delphi process, the SIG analysed
and debated the data, formulating responses. These propo-
sals were voted on anonymously; those failing to secure a
70% consensus initially were re-discussed, revised and
voted upon again until this threshold was met.

Statistical analysis

Statistical analysis of the clinical data was performed
using SPSS, version 28 (IBM Corp., Armonk, NY,
USA) and Excel (Microsoft Corp., Redmond, WA,
USA). Normality assumptions were based on visual
inspection of histograms and Kolmogorov—Smirnov test.
Missing data were not imputed. Descriptive data were
summarised as the mean + SD, or medians with interquar-
tile range (IQR), and range depending on the distribution
of data. For categorical variables, chi-squared or Fisher’s
exact test were used. A Mann—Whitney U-test was used
for the analysis of non-paramaetric continuous variables.
Spearman’s rank correlation was employed to assess the
relationship between disease duration and OH characteris-
tics. p < 0.05 (two-tailed) was considered statitically
significant.

Results

Participants

We identified 144 patients with SIH. Seven patients were
excluded from the study: two with severe FBSS preventing
a reliable history; four could not provide onset and offset
times for their postural headaches; and one died from an
unrelated cause. Of the remaining 137 patients, 91 (66.4%)
were female. Mean + SD age was 48.3 + 12.0 years
(range 19-79 years). Presentation to the clinic was in the
acute stage in 23.4%, subacute in 35.8% and chronic in
37.2%. Onset time was indeterminate in five patients due
to either incidental radiological finding of SIH, or an insidi-
ous non-orthostatic headache presentation. The median dur-
ation between onset of symptoms and the index clinic

assessment was 32.6 weeks (IQR = 121.8 weeks, range
1333 weeks).

Diagnosis of a coexisting headache disorder, which
included migraine, tension-type headache and cluster head-
ache, was present in 40.9%. History of joint hypermobility
was present in 13.9%. A prior history >1 EBP was present
in 38% of patients at time of clinic review; median number
of EBP pre-assessment was 0 (IQR = 1, range = 6).
Complication of cerebral venous sinus thrombosis (CVST)
was documented in three patients, while SDC on MRI was
observed in 45.3%.

Headache types

At presentation in clinic, OH was the commonest type,
being present in 75.9%, followed by non-orthostatic head-
ache in 19.7%, and no headaches at time of clinic review
in 2.2%. In another three patients, it was not possible to reli-
ably categorise the headache-type (reported as “indetermin-
ate”). In four of the five patients without a defined onset
time, the headache was non-orthostatic at the time of
clinic evaluation. Non-orthostatic headache presentations
are summarised in Table 3. Incidence of OH did not signifi-
cantly differ between patients with a history of EBP and
those without (p =.544).

At onset of STH, OH remained the commonest headache-
type (82.5%). This was followed by Valsalva-induced
(8.0%), NDPH (7.3%), exercise-induced (1.5%), paradox-
ical headache consistent with intracranial hypertension
(0.7%) and other non-specific headaches (3.6%). It was
not possible to reliably determine the headache type at
onset in two patients (1.5%), while in 3.6% of the cohort,
main presentation was either related to non-headache symp-
toms, or SIH was diagnosed incidentally. Two patients had
a thunderclap onset.

Orthostatic headaches

There was no statistical difference (p=0.071) in the fre-
quency of OH across the disease-duration categories
(Table 2). Headaches were bilateral in 88.5%, unilateral
in 6.7% and either unilateral or bilateral in 4.8%.
Occipital region was most frequently affected (Table 4),
while neck pain was present in 76%. Most common
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headache quality was throbbing (Table 4) and headache was
exacerbated by Valsalva manoeuvres in 69.2%.

Table 3. Non-orthostatic headache presentations at time of
review in clinic.

Non-orthostatic headache subtypes Frequency (n=27)

Episodic or chronic migraine
New daily persistent headache
Valsalva-induced headache
Tension-type headache

Cervical myofascial pain disorder
SUNA

Other

N— — W wh

Abbreviation: SUNA = short-lasting unilateral neuralgiform headache with
autonomic symptoms.

Table 4. Orthostatic headache quality and location.

Headache quality Headache location

Description Frequency Region Frequency
Throbbing 48 (46.2%) Occipital 78 (75.0%)
Dull ache 29 (27.9%) Frontal 61 (58.7%)
Pressing 27 (26.0%) Peri-orbital 40 (38.5%)
Sharp 16 (15.4%) Vertex 37 (35.6%)
Pressure 15 (14.4%) Temporal 33 (31.7%)
Heaviness 6 (5.8%) Parietal 21 (20.2%)
Pulling 5 (4.8%) Holocranial 12 (11.5%)
Tightening 4 (3.8%) Jaw 5 (4.8%)
Stabbing 2 (1.9%) Nose 8 (7.7%)
Burning 2 (1.9%) Ear 3 (2.9%)
Other 7 (6.7%) Cheek 3 (2.9%)

Table 5. Orthostatic headache characteristics.

Patients were frequently headache-free on first waking
up when lying flat and had a rapid onset and offset of the
headache within minutes (Table 5) with change in
posture. Table 6 highlights the centile-specific values for
the OH characteristics.

A Mann—-Whitney U-test showed a significant difference
(U=933.0, p =0.024) between the time to peak severity for
cohort with history of previous EBP compared to those
without. The median time to peak severity for the EBP
cohort was 135 minutes compared to 17.5 minutes for
those without a history of EBP, suggesting that previous
EBP is associated with an increased time to peak severity.

The frequency of OH in patients with and without SDC
was 75.8 and 76% (p =.979), respectively. Mann-Whitney
U testing revealed no statistically significant differences
between these groups regarding baseline severity (U=
1499.5, p=0.271), time to onset/exacerbation (U= 1350.5,
p=0.692), time to peak severity (U=732.5, p=0.661),
peak severity (U=1237.0, p=0.827) and offset to baseline
severity (U=1173.5, p=0.917).

Similar comparison for potential differences in OH charac-
teristics was also made between patients with and without
history of migraine. Again, no statistically significant difference
was observed on Mann—Whitney U-test for baseline severity (U
=1450.5, p =0.093), time to onset/exacerbation (U= 1130.5,
p=0.682), time to peak severity (U="701.0, p=0.992), peak
severity (U=1061.0, p =0.438) and offset to baseline severity
(U=1184.0, p=0.544) between the groups.

On Spearman’s correlation, a weakly positive correl-
ation between the disease duration and the time to headache
onset (r;=0.212, n=102, p =0.032), time to peak severity
(ry=0.322, n=79, p=0.004) and offset time (r,=0.236,
n=98, p=0.019) was noted.

Orthostatic headache characteristics Median (IQR) Range Numbers
Baseline headache severity lying flat on waking up (0—10 on VRS) 0 (0-2.5) 0-7 104
Time to onset/exacerbation on becoming upright (minutes) 11.3 (0-120) 0-720 102
Time to peak severity (minutes) 45 (1-270) 0-720 79
Peak severity when upright (0—10 on VRS) 7 (5-9) 1-10 101
Offset to baseline (minutes) on lying down 15 (5-37.5) 0-1440 98
Abbreviations: IQR = interquartile range; VRS = verbal response scale.
Table 6. Centile values for orthostatic headache characteristics.

Centiles
Headache characteristics 60th 70th 75th 80th 85th 90th 95th

Baseline headache severity lying flat (0—10 on VRS) 1.5 25 25 3 4 5
Time to onset/exacerbation on becoming upright (minutes) 76.5 120 210 256.5 360 450
Time to peak severity (minutes) 120 210 270 367.5 450 480 540
Peak severity when upright (0—10 on VRS) 85 9 9.3 9.5 10 10
Offset to baseline on lying down (minutes) 30 375 60 90 210 480

Abbreviation: VRS = verbal response scale.
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Table 7. Frequency of non-headache symptoms in the overall SIH
cohort compared to those with current orthostatic headaches.

Orthostatic
Symptoms headache cohort Overall  p-value*
Nausea 70 (67.3%) 86 (62.8%) .051
Vomiting 29 (27.9%) 33 (24.1%) .065
Photophobia 58 (55.8%) 71 (51.8%) .10l
Phonophobia 58 (55.8%) 67 (48.9%) .004
Osmophobia 16 (15.4%) 18 (13.2%) .240
Motion sensitivity 56 (53.8%) 70 (51.1%) .253
Sensory 32 (30.8%) 39 (28.5%) .289
disturbance
Vertigo 30 (28.8%) 38 (27.7%) .607
Disequilibrium 41 (39.4%) 56 (40.9%) .539
Pulsatile tinnitus 30 (28.8%) 36 (26.3%) 225
Non-pulsatile 42 (40.4%) 54 (39.4%) .680
tinnitus
Muffled hearing 38 (36.5%) 43 (31.4%) .021
Fatigue 53 (51.0%) 70 (51.1%) .956
Rhinorrhoea 17 (16.3%) 19 (13.9%) .16l
Other autonomic 37 (35.6%) 43 (31.4%) .06l
symptoms
Difficulty 46 (44.2%) 60 (43.8%) .855
concentrating
Behavioural change 7 (6.7%) 10 (7.3%) .703

*Comparing patients with orthostatic headache to those without.
Abbreviation: SIH = spontaneous intracranial hypotension.

To investigate potential differences in offset duration for
patients with notably prolonged onset times, we reviewed
data for those with onset/exacerbation time in >85th
centile. The median offset time to baseline severity was
30 minutes for this group compared to 15 minutes for the
rest of the cohort (U=741.0, p=0.241).

Associated symptoms are shown in Table 7. Besides
phonophobia and muffled hearing, which were more
common in the OH cohort compared to those without, no
other significant differences were observed in the frequency
of associated symptoms between the two groups.

Specialist interest group

Following the modified Delphi consensus process by the
SIG, there was strong consensus on the following points
(proportion of votes in brackets):

1. The time to headache resolution or return to baseline
on lying flat is the most important when defining
typical OH characteristics (90%).

2. The orthostatic characteristics, in descending order of
importance, are: offset-time to baseline severity,
latency to onset or worsening, time to peak severity
and baseline headache severity when lying flat.
Peak headache severity was deemed to be the least
informative and distinguishing feature.

3. The 85th centile values provide the best working def-
inition for typical OH characteristics in SIH; balan-
cing the need for the definition to reflect the vast
majority of OH cohort in SIH without being exces-
sively inclusive as to lose its specificity (70%).

4. Consistency in the onset- and offset-times is required
as part of the definition (100%).

Proposed definition for the typical OH characteristics
in SIH

Typical OH in SIH is characterised by a postural headache
that has a baseline headache severity on first waking up
(lying flat) of <3 on VRS, has an onset/exacerbation
<4.5 hours of assuming an upright position, time to peak
severity on becoming upright <7.5 hours and an offset to
baseline severity <1.5 hours of lying flat. These headache
characteristics should be consistent in an individual patient.

Discussion

Currently, no detailed phenotyping study in SIH outlining
the typical OH characteristics exist. Recent publication of
the multidisciplinary consensus guideline for the manage-
ment of SIH attempts to address this by proposing a
working definition for OH in SIH that considers the
various orthostatic characteristics outlined in our study.
However, the described criteria were based on consensus
amongst a group of experts in absence of any prospective
data, which we now have available to help refine this
further (11). We propose the first data-driven definition of
the typical OH characteristics observed in SIH, which we
hope will facilitate earlier recognition of this often-
misdiagnosed disorder, while also potentially minimising
unwarranted invasive investigations.

In our study, headache was present in 97.8% of patients;
orthostatic at index clinic and initial onset in 75.9 and 82.5%,
respectively. The systematic review by D’Antona et al. (4)
reported that 96.3% of patients with SIH had an OH, a sig-
nificantly higher proportion than that observed in the
present study. The most probable explanation for this dis-
crepancy is that the ICHD-2 criteria for SIH mandated the
presence of an OH, thus excluding patients with non-
orthostatic headache presentations, or those without head-
aches, potentially contributing to this difference. Other
explanations include: inconsistencies in classification of
OH between studies; recall bias regarding the initial head-
ache type in our cohort; and a referral bias towards more
atypical presentations to our tertiary headache clinic.
Additionally, 38% of our cohort had undergone a prior
EBP, which may have influenced the headache phenotype.

Hani and colleagues (14) noted a decline in incidence of
OH with increasing disease chronicity. Since the authors (14)
limited OH to only those that had an onset and offset
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“within minutes”, the aforementioned positive correlation
between disease duration and time to onset, and offset,
may explain the time-dependent decline in OH frequency
in their study. The pathophysiological basis for the time-
dependent changes in headache characteristics remains
unknown but the findings emphasise the need for retrospect-
ive review of the headache phenotype at symptom-onset to
help improve identification of the condition.

In our study, the time to onset/exacerbation and offset
with postural changes were frequently rapid with the offset-
time being more consistent, as indicated by a narrower IQR
of 32.5 minutes compared to 120 minutes for the time to
onset/exacerbation. Figure 1 graphically represents this data.

Traditionally, OH is typically recognised by the rapid
development of headache upon assuming an upright posture
rather than by the rapid resolution of the headache with recum-
bency. Our results challenge this notion, supporting our clin-
ical observation, that headache-offset can occur as rapidly as,
if not more rapidly than, its onset. Furthermore, in our clinical
experience, the offset frequently remains the most consistent
feature for any individual patient, despite changes in their
other headache characteristics over time.

Vilming and Kloster (15) reviewed OH in post-lumbar
puncture patients and found the median time of onset/
exacerbation to be 20 seconds (range 0-265 minutes) and

a median offset time to baseline of 20 seconds (range
0-11 minutes). This is significantly less than the values in
our study, which may be indicative of possible phenotypic
differences in the OH between spontaneous and iatrogenic
CSF leaks. Another reason for the differences may be that
the patients with post-dural puncture headache tend to
present earlier than SIH, as a result of greater recognition
of the condition and its temporal association with a
medical procedure, which is known to affect the headache
phenotype as also seen in our study (14). Similar to our
study, the offset-time was rapid with lesser variability
between patients in comparison to the onset-time.

The centile values indicate that our time to onset/exacer-
bation of OH on assuming an upright position are compar-
able to the findings by Mea er al. (16), where 75%
developed a headache within two hours, and is in contrast
to the study done by Chung et al. (17), who noted all 39
patients had an onset within five minutes. However, accur-
ate interpretation is difficult as different criteria for what
constitutes an OH might have been applied, as well as dif-
ferences in study design and population.

Figure 1, alongside Table 6, also highlight that a small, but
significant, proportion of the OH cohort in SIH have an atyp-
ically lengthy onset and/or offset. We explored the possibility
of whether a prior history of migraine may be implicated in

1500 -
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Figure 1. Violin plot highlighting the distribution of data for the three orthostatic headache characteristics: (1) time to onset/
exacerbation of headache on becoming upright; (2) time to peak severity; and (3) offset-time to baseline headache severity on

recumbency.
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the atypical presentations. However, there was no statistical
difference in the OH characteristics between the two groups.

In an attempt to address the question regarding whether
SHOD headache represents a separate entity to OH, we
compared the offset-time, which tends to be more consist-
ent, between those with a “delayed onset/exacerbation of
headache” (>85th centile value) and those without. There
was no statistically significant difference (p=0.241)
between the two groups. Although it is not possible to
make a definitive statement at this juncture, due to the
small numbers (n=15) in the delayed-onset cohort, it is
suggestive of SHOD being part of the OH continuum.

The outlined working definition for the typical OH charac-
teristics in SIH, as per consensus of the SIG, was set at the 85th
centile with the aim of delicately balancing the need for
adequately capturing presentation of the vast majority of
OH in SIH, without being overly inclusive in order to avoid
outliers clouding the typical orthostatic phenotype. It is our
view that the proposed working definition should be seen as
a supportive aid, rather than as a diagnostic tool, since atypical
onset and offset do occur in SIH, and comparative data from
other causes of OH are lacking, which are necessary to ascer-
tain presence of clinically distinct phenotypes. Nonetheless,
this represents a critical initial step towards the objective char-
acterisation of OH typically seen in SIH, serving the vital clin-
ical and academic interests already outlined above.

Associated non-headache symptoms are also common in
SIH and can sometimes dominate the clinical picture
instead of headache as the main source of disability (4,8).
This is reflected by the missing data on time to maximum
headache severity when upright as patients are frequently
more disabled by the non-headache symptoms, which can
force them to lie down instead of the headache.

Audiovestibular features were highly prevalent in our
SIH cohort regardless of the headache phenotype. It was
also interesting to note the high prevalence of migrainous
features in SIH patients; in the appropriate clinical
context where OH is typical for SIH, presence of migrain-
ous features should therefore not dissuade a clinician
from considering CSF leak as the diagnosis.

Presence of rhinorrhoea in a patient with other clinical
and radiological findings suggestive of SIH can lead to
undue concern of a cranial CSF leak. In our study, almost
14% of patients with a spinal CSF escape had rhinorrhoea,
which we propose is part of the autonomic symptomology
patients experience with both primary and secondary head-
ache syndromes. Consequently, pursuing additional diag-
nostic procedures to identify a cranial leak is expected to
be of limited benefit in this context.

Limitations

Our study has notable limitations. First, participants were
drawn from a specialised tertiary clinic, which often experi-
ences delayed presentations, potentially skewing the

characteristics of reported headaches, including the ortho-
static phenotype. Additionally, 38% of patients also had a
previous non-targeted EBP. Despite observation of statistic-
ally significant difference being limited to time to peak
severity, our study was not adequately powered to identify
subtle differences in the other OH characteristics.

Lastly, the study includes three patients with history of
complicating CVST, and 45.3% of patients had history of
SDC; it is conceivable that they can affect the headache
phenotype, including the orthostatic characteristics. Given
the small number of patients with CVST, the overall
impact on the results is likely to be negligible, particularly
since two of the three patients had already been treated with
anticoagulation for over six months. Regarding SDC, they
are understood to represent a sequelae of brain sagging
and thus, the clinical syndrome is invariably consistent
with CSF hypovolaemia rather than intracranial hyperten-
sion. In our study, there was no difference in frequency
of OH in relation to presence of SDC (p=0.979), nor
were there any statistically significant differences in the
OH characteristics. Moreover, our study represents real-
world data reflective of what is frequently encountered by
a clinician, and SDC are a common feature of SIH.

Conclusions and future work

This is the first detailed clinical phenotyping study for OH
that has outlined an objective definition for what constitutes
a typical OH in SIH.

By defining the typical OH characteristics, in the right
clinical context, this study will provide clinicians with an
evidence-base for appropriate and timely identification and
therein work-up of SIH, which has the potential of improving
outcome and reducing disability associated with the disorder
(18). In particular, we anticipate its utility when faced with a
patient who has clear postural headaches but where MRI is
negative for CSF leak, and other differential diagnoses
have been excluded. This is a commonly encountered situ-
ation where there is limited evidence-base to guide further
management, including searching for, or treatment of, an
occult spinal CSF leak, since a normal MRI does not
exclude the diagnosis in up to 20%. In such a scenario,
knowledge of the typical OH characteristics in SIH will
help support the clinician with this difficult decision-making
process. Given SIH patients can be headache-free, experi-
ence non-orthostatic headaches, and have OH with atypic-
ally long onset and offset times, this definition is not
intended to be used in isolation as a diagnostic tool.

This research also challenges the conventional approach
to assessing OH with the time for headache-offset on
recumbency being shown to be the most important and con-
sistent factor.

On the academic front, standardised use of the term OH
will allow for comparable data between studies, and thus
improving our overall understanding of this highly
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disabling condition. This study represents an important
initial step in this regard.

Future work include OH phenotyping studies for the
other differential diagnoses, particularly PoTS, cervico-
genic headache and migraine, to investigate for phenotypic
differences between these disorders; if unique phenotypic

signatures are identified, it will greatly aid the diagnostic
process and ensure early optimal management. Within the
SIH cohort, a sufficiently powered phenotyping study
exploring potential differences in OH characteristics
between patients presenting at different stages of the
disease is also required.

Clinical implications

headache.

quality can be lost with time.

e Time to baseline headache severity on lying down is the most important factor when assessing for an orthostatic
e In patients with chronic headaches, retrospective history of orthostatic headache at onset should be sought as this

e Rhinorrhoea can be present in almost 14% of patients with spontaneous intracranial hypotension.
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