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1  |  INTRODUC TION

Spontaneous intracranial hypotension (SIH) is the result of spinal ce-
rebrospinal fluid leaks that manifests as orthostatic headache, which 
can be confirmed by radiological signs of low intracranial pressure 
using magnetic resonance imaging (MRI) of the brain. The three most 
common mechanisms for spontaneous cerebrospinal fluid leaks are 
ruptured meningeal diverticula, ventral dural tears and cerebrospinal 
fluid venous fistulas.1– 4

Cerebrospinal fluid leaks may be caused by minor neck move-
ments or minimal trauma, such as sneezing, coughing, hysterical 
crying and chiropractic manipulation of the neck.5– 7 An association 
with connective tissue disorders, such as Marfan and Ehlers– Danlos 
syndromes, have been described.8,9 Furthermore, discogenic mi-
crospurs have been identified as a major cause of intractable IH.10

The most frequent symptom in patients with SIH is orthostatic 
headache; however, the headache is alleviated in a recumbent posi-
tion.3,11 MRI findings of the brain in most patients are characterized 
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Objective: Spontaneous intracranial hypotension (SIH) manifests as orthostatic head-
ache, which can be confirmed by radiological signs of low intracranial pressure on 
magnetic resonance imaging of the brain. The most common mechanisms of SIH are 
ruptured meningeal diverticula, ventral dural tears and CSF- venous fistulas. SIH is as-
sociated with connective tissue disorders, and cases of SIH onset after trivial trauma 
have been reported. As SIH is often underdiagnosed, the aim of this study is to iden-
tify possible new risk factors of SIH onset in a case series of SIH patients.
Materials and methods: We retrospectively reviewed the medical records of 36 pa-
tients diagnosed with SIH. We reviewed and identified potential factors that led to or 
presented at headache onset in SIH patients.
Results: We identified 4/36 (11%) patients that had a close temporal relationship be-
tween the onset of SIH symptoms and airplane travel. In all four patients, the clinical 
and imaging features confirmed the diagnosis of SIH.
Conclusion: This is the first report of a case series of four patients with SIH that could 
be related to airplane travel. Describing four cases (11%) is not proof but should alert 
us to a possible causal relationship, which calls for further research. We suggest that 
when taking medical history, thorough details about the patient's activities, such as 
headache onset, should be documented because of their importance in correctly di-
agnosing SIH, which is a debilitating, yet treatable, disease.
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by diffuse pachymeningeal gadolinium enhancement on T1- weighted 
images, subdural effusions hyperintense on T2- weighted images and 
other radiological signs, such as pituitary engorgement, brain sag-
ging/descent of the cerebellar tonsils, flattening of the pons against 
the clivus, decreased ventricular volume and signs of venous disten-
sion.12 Epidural blood patches are considered the first- choice treat-
ment in SIH patients with severe symptoms that are nonresponsive 
to pharmacological treatments13,14; however, no controlled trials are 
available.

In this article, we describe 4 cases in which the onset of SIH 
symptoms was temporally related to airplane travel. Next, we review 
the existing literature.

2  |  MATERIAL S AND METHODS

In this case series, we retrospectively (from March 2003 to June 
2021) reviewed the medical records of 36 patients (61% women) di-
agnosed with SIH in our outpatient clinic. The diagnosis was based 
on clinical presentation, and supported by neuroimaging findings. 
The Danish Headache Centre is a tertiary headache centre in the 
Department of Neurology, Rigshospitalet- Glostrup affiliated with 
the University of Copenhagen and the Centre functions as a national 
referral centre for severely affected headache patients in Denmark.

Patients with previous trauma or lumbar puncture were excluded 
from the study. The following data were collected and analysed: de-
mographic variables, onset and description of clinical symptoms, 
possible trigger factors, comorbidities and neuroimaging findings.

We identified four cases that had a close temporal relationship 
between airplane flight and headache onset. In all four patients, 
the clinical and imaging features confirmed the diagnosis of SIH, 
in accordance with the International Classification of Headache 
Disorders 3rd edition criteria.15 In the results, we focused only on 
the four patients in which a connection between airplane travel and 
the onset of SIH symptoms was suspected.

3  |  RESULTS

The average age of symptom onset was 45 years (range 19– 75 years); 
(mean age was 47 in women; 42 in men), 61% were women. In total, 
4/36 (11%) of patients recalled that headache onset was related to 
airplane travel (3), bicycle ride and relapse in the same patient after 
airplane travel (1), physical activity (3), body flexion (2), massage (1), 
yoga exercise (1), minor trauma (1) and chiropractic treatment and 
relapse after jogging in the same patient (1).

The demographic data, comorbidities and possible trigger fac-
tors for the whole group of analysed patients are shown in Table 1.

We discussed in more detail the four cases in which SIH symp-
tom onset was closely related to airplane travel.

3.1  |  Case one

The patient was a 30- year- old female with an existing diagnosis of 
episodic migraine with aura attacks. A couple of hours after a com-
mercial flight, she began to suffer from a new type of headache. 
The headache intensity was 8– 9 on a visual analogue scale, ranging 
from 0 to 10, with pressing, bilateral pain and nonspecific dizziness. 
Nausea and vomiting occurred when headache was most intense 
but photo-  and phono- phobia did not occur. The headache always 
occurred in an upright position and was instantly relieved in the re-
cumbent position. One- month later, MRI of the brain showed dif-
fuse pachymeningeal gadolinium enhancement, please see Figures 1 
and 2. Treatment with analgesics and caffeine was insufficient. She 
received three epidural blood patches and experienced little relief 
after the first two patches; however, full relief was achieved after 
the third epidural blood patch, which was applied 1 month after 
onset. The result of a control MRI of the brain taken 2 months after 
the third epidural blood patch was normal. At the 6 months follow-
 up visit, she only had usual episodic attacks of migraine with aura, 
with the same frequency as before SIH.

TA B L E  1  Demographic data

Nr (36)

Sex (nr) 
men=M 
women=W Mean age (range) Possible trigger (nr) Comorbidities (nr)

Suspected relation to airplane travel (4) M 2
W 2

45
(30– 53)

airplane travelling (3)
bicycle ride and relapse 

after airplane travel 
(1)

endometriosis (1)

Others (32) M 12
W 20

45
(19– 75)

physical activity (3)
body flexion (2)
massage (1)
yoga exercise (1)
minor trauma (1)
chiropractic treatment 

and relapse after 
jogging (1)

endometriosis (2)
disc prolapse (2)
hypertension (3)
atrial fibrillation (1)
migraine (5)
factor Leiden V mutation (1)
irritable bowel syndrome (1)
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3.2  |  Case two

The patient was a healthy 53- year- old female. She received her first 
SIH diagnosis after a bicycling tour, with no associated trauma. The 
headache was characterized as pressing pain, which escalated in se-
verity from 2 to 9 on the visual analogue scale, worsened in an up-
right position and alleviated in a recumbent position. Accompanying 
symptoms were paresthesia in both arms and between the 

shoulders, hypoacusis, tinnitus and phonophobia. MRI of the brain 
and the cervical spine showed diffuse pachymeningeal gadolinium 
enhancement and a tapered distance between the pituitary gland 
and chiasma, please see Figures 3 and 4. After an SIH diagnosis was 
established, two epidural blood patches were applied, and the ef-
fects of the first epidural blood patch lasted two days. After the sec-
ond epidural blood patch was applied, she experienced relief from 
daily headaches but developed headaches associated with physical 
activity. One year later, during a commercial airplane flight, she ex-
perienced a sudden headache, the same quality to the headache she 
experienced after the bicycling tour. All the symptoms of SIH re-
curred. She received a single epidural blood patch, and all the symp-
toms were relieved. At the 6 months follow- up, the patient had only 
sporadic attacks of headache associated with physical activity.

3.3  |  Case three

The patient was a 42- year- old healthy male who was a commercial 
airplane pilot. During one flight, he experienced a sudden severe 
headache that was continuous in an upright position and was in-
stantly relieved in a recumbent position. The headache was char-
acterized by pressing, bilateral pain, followed by nausea when the 
headache was the most painful, but there were no other accompa-
nying symptoms. MRI of the brain showed diffuse pachymeningeal 
gadolinium enhancement and subdural effusions hyperintense on 
T2- weighted images on the right side, please see Figures 5 and 6. 
He received epidural blood patches twice, and experienced partial 
relief after the first epidural blood patch was applied and full remis-
sion after the second. A control MRI of the brain that was performed 
after the epidural blood patch was applied showed spontaneous 

F I G U R E S  1  Pachymeningeal gadolinium enhancement

F I G U R E S  2  Pachymeningeal gadolinium enhancement

F I G U R E S  3  Pachymeningeal gadolinium enhancement, tapered 
distance between pituitary gland and chiasma
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regression of the bilateral subdural effusions. The patient was dis-
charged after 6 months of follow- up with no headache.

3.4  |  Case four

The patient was a 53- year- old healthy male. Several hours after 
a commercial airplane flight, he experienced episodic bilateral 

tinnitus, daily dizziness and continuous bilateral pressing headache 
with a severity of 9 on the visual analogue scale in the upright posi-
tion; remarkable relief was achieved in the recumbent position. He 
had no other accompanying symptoms. The headache was absent 
in the morning but worsened, after onset, during the day over a 
1 month period. The patient took daily simple analgesics and expe-
rienced no relief. MRI of the brain showed diffuse pachymeningeal 
gadolinium enhancement, signs of venous distension, brain sagging 

F I G U R E S  4  Pachymeningeal gadolinium enhancement, tapered 
distance between pituitary gland and chiasma

F I G U R E S  5  Pachymeningeal gadolinium enhancement 
+subdural effusion on the right side

F I G U R E S  6  Pachymeningeal gadolinium enhancement 
+subdural effusion on the right side

F I G U R E S  7  Pachymeningeal gadolinium enhancement, brain 
sagging, bilateral subdural effusions, signs of venous distensions
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and bilateral subdural effusions hyperintense on T2- weighted im-
ages, please see Figures 7 and 8. The patient was treated with a 
epidural blood patch 6 months after onset and experienced tem-
porary relief. The patient was then treated with a second epidural 
blood patch 7 months after headache onset, which resulted in com-
plete relief of all symptoms. At the 6 months follow- up, the patient 
was still headache free.

4  |  DISCUSSION

To the best of our knowledge, this is the first report of four cases 
of SIH that are possibly precipitated by airplane travel. However, 
a case report of a patient with worsening intracranial hypotension 
symptoms during airplane travel has been described.16 A close tem-
poral relationship between airplane travel and the onset of symp-
toms raises suspicion that there may be a causative relationship. In 
three patients, the onset of symptoms occurred de novo, and in one 
patient, a relapse of symptoms occurred after previous successful 
SIH treatment.

According to a recent meta- analysis, the most common leak 
location is the thoracic spine (41% of cases), followed by the cer-
vicothoracic junction (25%), the cervical spine (14%) and the lum-
bar spine (12%).4 Discogenic microspurs are frequently reported as 
causes of SIH (10). Connective tissue disorders, such as Marfan and 
Ehlers– Danlos syndromes, may be more commonly found in patients 
with SIH.8,9 However, none of our patients had a history or diag-
nosis of connective tissue disorders or clinically significant spinal 
deformities.

As all our patients responded well to the treatment with one or 
up to three epidural blood patches, but we did not perform addi-
tional diagnostic work- up, such as MRI of the spine or computed my-
elography, which could possibly reveal cysts or cerebrospinal fluid 
venous fistulas.

Sometimes, SIH occurs in patients as a result of mild trauma, 
such as after sneezing and coughing,5– 7 but a clear association 
with these minor traumas can be difficult to determine, especially 
after months or years, due to recall bias. Our patients did, how-
ever, recall a clear relationship between headache onset and air-
plane flight.

There are several well- documented conditions associated with 
airplane travel. Headache attributed to airplane travel15 is a second-
ary headache that occurs in 90% of affected people during landing. 
Attacks are clinically stereotyped, presenting as a severely painful 
unilateral headache, usually of jabbing or stabbing pain quality, lo-
calized in the orbitofrontal region, which spontaneously improves 
within 30 min after ascent or descent. Sinus barotrauma has been 
proposed as the main cause of headache attributed to airplane 
travel.17,18 Studies have indicated that 4%– 8% of air- travellers ex-
perience headache attributed to airplane travel.19,20 Interestingly, 
it has been shown that pulmonary artery pressure increases during 
commercial air travel in healthy passengers.21 Furthermore, cases 
of spontaneous pneumopericardium, pneumomediastinum and 
transient facial paresis on airline flights have been reported.22– 25 
These cases are likely due to decreased pressure within the airplane 
cabin, which decreases to a pressure corresponding to an altitude 
of ~2440 m in flight.26 Furthermore, aggravation of SIH symptoms 
during a stay at high altitude has previously been described in two 
cases.27,28

All four of our patients were healthy, did not suffer from con-
nective tissue disorders nor had a history of trauma. In all the pa-
tients, the headache started in close temporal proximity to a flight 
on a commercial airplane but did not resolve, when compared with 
patients who had a headache attributed to airplane travel. The 
precise time of headache onset was not possible for our patients 
to recall; so, it is not possible to determine whether the patients 
developed headaches during take- off or landing. However, all four 
patients mentioned that their headache started in relation to the 
airplane flight.

Furthermore, unlike headache attributed to airplane travel, all 
four of our patients showed clear phenotypic and clinical signs of 
SIH and neuroimaging signs of pachymeningeal gadolinium enhance-
ment. Therefore, according to the diagnostic criteria for SIH and 
headache attributed to airplane travel, our patients met the criteria 
for SIH. After treatment with epidural blood patches, the positional 
headache and other symptoms remitted, as well as the signs of SIH 
on brain imaging.

Although the diagnostic work- up in all SIH patients did not reveal 
the precise site or the cause of the leakage, it is likely that patients 
who developed SIH during flight had meningeal diverticulas. The 

F I G U R E S  8  Pachymeningeal gadolinium enhancement, brain 
sagging, bilateral subdural effusions, signs of venous distensions
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diverticula may be prone to rupture due to swelling associated with 
lower cabin pressure. A discogenic microspur may also be the cause, 
because the patients may have placed their heads in an unusual po-
sition while flying.

5  |  CONCLUSION

To the best of our knowledge, this is the first report of four patients 
with spontaneous intracranial hypotension that could be related to 
an airplane flight. This is not proof but should alert us to a possible 
causal relationship, which calls for further research. Only a large mul-
ticentre case– control study could provide more data on this issue.

However, we feel that our observations are interesting, and we 
suggest that when taking medical history, the activities related to 
headache onset and location of the patient at headache onset should 
be considered to avoid misdiagnosing a potentially debilitating, but 
treatable disorder, such as SIH. Complications associated with SIH 
are rare but potentially serious, and early radiological diagnosis fa-
vours proper management.29
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