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Background and Aim: Spontaneous Intracranial Hypotension (SIH) is a rare cause of headaches. 
It commonly presents with newly-developed persistent postural headaches and resolves with 
conservative treatment but rarely becomes a life-threatening disease. We retrospectively reviewed 
all cases of SIH patients treated in our institution for over ten years. Their clinical and radiological 
findings and the treatment given were analyzed. Their outcomes were assessed at a minimum of 
one year of follow-up.

Materials and Methods: We retrospectively reviewed all cases of SIH patients treated in our 
institution over ten years. Clinicoradiological aspects, as well as the treatment given, were analyzed. 
The outcome was assessed at a minimum of one year of follow-up.

Results: Six cases of SIH were studied. The Mean±SD age of the study population was 41.6±2.87 
years. Four cases (66%) were female. The most common symptom was orthostatic headache which 
was present in all of them. The Mean±SD duration of symptoms before the diagnosis of SIH was 
3±1.78 months. Four cases were managed conservatively, while one patient was managed with 
surgery and the other with epidural patch repair. The exact site of the leak could be delineated in 2 
cases (33%). Two patients who were managed invasively for Cerebrospinal Fluid (CSF) the leak had 
a subdural hematoma. All patients had a favorable outcome at one year of follow-up.

Conclusion: Prompt and early identification of changes in symptom pattern and the onset of 
subdural hematoma are essential markers of shifting to definitive management rather than 
continuing conservative measures. Subdural hematoma, secondary to SIH, warrants evacuation 
if it causes clinical deterioration.
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1. Introduction

pontaneous Intracranial Hypotension (SIH) 
is a rare cause of headache, which requires 
a high index of clinical suspicion for diagno-
sis. Because of the rarity of this condition, 

clinicians consider this as their last differential diagnosis. 
So, misdiagnosis of this condition varies from Arnold Chi-
ari malformation to pituitary adenoma. SIH is caused by 
spontaneous spinal Cerebrospinal Fluid (CSF) leak, which 
is commonly seen in the cervicothoracic region. Even 
though the management of SIH is primarily conservative, 
epidural patch and surgical repair of the CSF leak have got 
their significance depending on the clinical status of the 
patient. So early identification of at-risk patients, while 
they are still on conservative management, is crucial for 
the overall prognosis. The most challenging aspect of 
management is to correctly identify the leak site before 
doing invasive management strategies like an epidural 
patch or surgical repair to seal the CSF leak directly. 

2. Methods and Materials/Patients

We retrospectively reviewed the medical records and 
identified all patients diagnosed with SIH for ten years 
from January 2010 to December 2019 at Government 
Medical College, Kozhikode, Kerala, India. The patients 
were selected based on the International Classification 

of Headache Disorders (the 3rd edition) guidelines [1, 2] 
(Table 1). Patients who had a prior lumbar puncture, 
head trauma, epidural anesthesia, or other causes of 
CSF leaks were excluded. Patients with persistent or-
thostatic headache and with supporting features of CSF 
leak in MR imaging were diagnosed as SIH. The support-
ing evidence on contrast-enhanced MRI brain includes 
subdural fluid collections, diffuse pachymeningeal en-
hancement, engorgement of venous structures, pitu-
itary hyperemia, and sagging of the brain. The demo-
graphic details, clinical features, radiological imaging, 
and treatment given for the cases were studied. The 
outcomes were assessed with Glasgow Outcome Score 
(GOS) and Visual Analog Scale for pain (VAS) at a mini-
mum follow-up of one year.

A 42-year-old man presented with daily persistent ho-
locranial headache for six months, which was relieved 
on recumbency. MR imaging of the brain showed dif-
fuse pachymeningeal enhancement with a promi-
nence of dural sinuses and pituitary gland. There was 
decreased pontomammillary distance and flattening of 
ventral pons on clivus with sagging of brain (Figure 1). 
On clinicoradiologial examination, the diagnosis of SIH 
was made, and the patient was started on conservative 
management with bed rest, caffeine, deriphyllin, and 
fludrocortisone. On follow-up, the patient developed an 
exacerbation of headache, which persisted even in a ly-

S

Highlights 

● The diagnostic and management dilemma in patients with SIH with subdural hematoma is discussed.

● Surgical repair of the CSF leak has its role, even though most SIHs can be managed with an epidural blood patch.

● Definitive management of the SIH should be sought once subdural hematoma has set in.

Plain Language Summary 

There is a case series on the single institutional experience in diagnosing and managing spontaneous intra-cranial 
hypo-tension (SIH). SIH is an infrequent cause of headache, which worsens when the patient becomes upright. The 
management protocols are ill-defined, especially when the patient presents in a comatose state. There is always 
doubt in the mind of the treating physician when the patient has a subdural hematoma that is secondary to SIH. The 
enigmatic decision is whether to treat the hematoma first or to proceed with definitive management of the CSF leak 
that causes SIH. Most cases of SIH can be managed conservatively. Early identification of the change in headache 
pattern or the development of subdural hematoma may be considered an indicator for changing from conservative 
measures to definitive invasive management. All patients managed in our series had a favorable outcome. This study 
highlights the importance of early clinical suspicion for diagnosing the condition (SIH) and results in a good product if 
prompt management is done. The article also has a literature review, especially on managing patients with SIH who 
present in a comatose state. Even though the mainstay in the definitive management of SIH is epidural blood patch, 
the surgical correction of CSF leak has its definite role in certain special situations, discussed in the article.
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ing-down position. MR imaging of the brain was repeat-
ed, which showed bilateral SDH. MR myelogram was 
done, which showed CSF leak at C1C2 level on the right 
side (Figure 1). The patient was scheduled for an epidur-
al blood patch, but on the next day, the GCS of the pa-
tient deteriorated, and he became comatose (E2M5V3) 
The outcomes were assessed with Glasgow Outcome 
Score (GOS) and Visual Analog Scale for pain (VAS) at a 
minimum follow-up of one year. His CT brain revealed 
enlargement of SDH with uncal herniation. The patient 
was taken for emergency burr-hole evacuation of the 
hematoma. After the procedure, the GCS improved 
(E3M6V4). But on the next day, the conscious level of 
the patient worsened. The epidural blood patch was 
abandoned, and the patient was taken for open surgi-
cal repair since the proven efficacy of the epidural blood 
patch varies around 30%-90% and may require multiple 
attempts. Right C2 hemilaminectomy was done, and the 
dural defect was identified at the right C2 nerve root exit 
area. The defect was sealed with crushed muscle and 
was reinforced with fibrin glue and gel foam. During the 
postoperative period, the patient showed consistent 

improvement and became fully conscious and alert by 
the third postoperative day. The patient is under follow-
up for the last year, and he is symptom-free, and the 
postoperative follow-up imaging revealed reversion of 
all the preoperative MRI changes in the brain (Figure 1).

4. Results

Six cases of SIH were treated during the study period. 
The Mean±SD age of the study population was 41.6±2.87 
years. Four cases (66%) were female. The most common 
symptom was orthostatic headache which was present in 
all of our cases. Other symptoms like tinnitus, nausea, and 
neck pain were present among 50% (n=3) of our subjects, 
and one patient had double vision. The Mean±SD dura-
tion of symptoms before the diagnosis of SIH was 3±1.78 
months. Four cases were managed conservatively, while 
one case was managed with surgery and epidural patch 
repair. The exact site of the leak could be delineated in 
one-third of our cases (n=2) (Table 2). Two patients who 
were managed invasively for CSF leak had a Subdural He-
matoma (SDH). The Mean±SD Visual Analog Score (VAS) 
for headache in our series before starting treatment was 

Table 1. International Classification of Headache Disorders -3rd Edition (ICHD-3) diagnostic criteria for intracranial hypotension headache [2]

Diagnostic Criteria

A. Any headache fulfilling criterion C
B. Either or both of the following: 
1. Low Cerebrospinal Fluid (CSF) pressure (<60 mm H2O) 
2. Evidence of CSF leak on imaging
C. Headache has developed in temporal relation to the low CSF pressure or CSF leakage or led to its discovery
D. Not better accounted for by another ICHD-3 diagnosis

Table 2. Initial working diagnosis, treatment given and outcome of diagnosed cases of spontaneous intracranial hypotension

Cases Age (y) Gender Primary Diagnosis VASD Level of Leak Treatment
Outcome

GOS VASF

1 45 Female Migraine 5 - Conservative 5 3

2 42 Male Migraine 6 C1C2 Surgery 5 0

3 38 Female Tension headache 4 - Conservative 5 2

4 40 Female Migraine 5 - Conservative 5 3

5 45 Female Migraine 4 - Conservative 5 2

6 40 Male Migraine 6 T6T7 Epidural Patch 4 0

GOS: Glasgow Outcome Score; VASD: Visual Analog Scale for Headache at Diagnosis; VASF: Visual Analog Scale for Headache at One Year 
Follow-up
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5±0.89, which improved to 1.66±1.3 at one year follow-
up. About 83% of cases (n=5) had a Glasgow Outcome 
Score (GOS) of 5 at one year follow-up and one patient 
had 4. All patients treated with invasive interventions in 
our series were completely symptom-free after one year.

5. Discussion

SIH is a relatively rare clinical condition with an inci-
dence of 5 in 100000 per year [3]. This condition affects 
patients in the fourth and fifth decades of life with a 
preference for females [4]. This clinical condition can 
present with a multitude of symptoms, predominantly 
the orthostatic headache. These headaches are often 
present in the occipital region, which can worsen with 
the Valsalva maneuver. Mea et al., in their series of 70 
patients, found that the prevalence of orthostatic head-
ache is around 70% [5]. Also, a headache that gradually 
progresses over the daytime, becoming severe during 
the afternoon hours called the ‘second half headache’ 
is expected. 

The pathophysiology of SIH is better explained by CSF 
volume loss and lack of buoyancy to the brain than 
mere intracranial hypotension, resulting in sagging of 

the brain causing the symptoms and signs of this condi-
tion. This event also explains why intracranial CSF leaks 
are not causing the typical features of SIH. Spinal CSF 
leaks owing to the greater pressure gradient result in a 
considerable loss of CSF volume than what is lost in an 
intracranial CSF leak [1, 3]. The CSF leak is primarily due 
to meningeal diverticula (42.3%) followed by a ventral 
or posterolateral dural tear (26.6%) [6].

Reaching the diagnosis of SIH requires suspicion of the 
condition from the clinical history itself. Since this is a 
rarer cause of headache, no clinician will think of it as a 
primary diagnosis. This finding is evident from our series, 
in which none of our patients were diagnosed with SIH 
in the first instance (Table 2). Twenty percent of patients 
with SIH may have a normal MRI brain [7]. The diagnosis 
of SIH can be considered in a patient with an orthostatic 
headache if the imaging shows features of intracranial 
hypotension. But this becomes difficult when the patient 
presents primarily with subdural hematoma. A high in-
dex of clinical suspicion should be given when a patient 
presents with bilateral SDH of unknown cause since, in 
patients with SIH, subdural bleedings are prevalent in 
56% of cases [8]. More than 90% of cases of the SDH 
secondary to SIH are bilateral. Xia et al., in their study 

Figure 1. Serial MRI of the surgically treated patient

A: T1W axial sections of brain with diffuse pachymeningeal enhancement; B: T2W sagittal section showing flattening of ventral pons over 
civus (blue arrow) and decreased pontomammillary distance (red arrow); C: Gadolinium enhanced T1W sagittal images showing MRI sagit-
tal showing sagging of brain structures with subdural correction of CSF and prominence of pituitary gland (red arrow); D: T2W axial MRI 
with bilateral subdural collection; E: T2W MR cisternogram with CSF leak at right C2 nerve root; F: T2W sagittal postoperative MRI at one 
month follow-up showing complete reversal of all the preoperative radiological changes.
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of risk factors for the development of SDH in SIH, found 
that duration of symptoms more than 30 days, venous 
distension sign on MRI, and diffuse pachymeningeal en-
hancement were independent risk factors [9].

Management of patients with subdural hematoma 
secondary to SIH is always a dilemma, especially when a 
patient has a clinical deterioration and presents in a co-
matose state. Whether to treat first the SDH or CSF leak 
has been a question of debate. We have two patients in 
this series who presented in the same fashion; both were 
managed with the evacuation of the SDH as an emergen-
cy measure since the clinical deterioration was thought 
to be due to the subdural bleeding. Postoperatively both 
patients had a transient improvement followed by clini-
cal deterioration. Loya et al. reviewed the literature and 
studied patients with SIH who had clinical worsening to 
a comatose state. About 56% of these patients had an 
SDH, among which 48% were treated primarily with the 
evacuation of the hematoma. Only half of the patients 
treated with primary surgery for SDH improved, at least 
transiently [10]. Various series have studied the incidence 
and management of SDH associated with SIH, as well as 
the outcome of patients with deterioration in conscious 
levels (Table 3). Most of these studies show that the de-
cision for primary evacuation of SDH is taken due to a 
decline in the patient’s conscious state.

The irony of taking a clinical decision to evacuate the 
SDH becomes more intense since the SIH due to CSF 
leak can also lead to crowding of posterior fossa and 
cause brainstem dysfunction leading to a decline in the 
conscious level. In SIH, 34% of patients can have cranial 
nerve palsies due to stretching of cranial nerves [10]. 
Pupillary dilatation, which is usually considered a sign 
of grave prognosis secondary to uncal herniation, can 

occur in SDH with mass effect. However, similar findings 
can also occur in SIH due to stretching the oculomotor 
nerves [10]. Various studies suggest that in treating a co-
matose patient with SDH secondary to SIH, the patient 
should be kept in Trendelenburg position, which will 
help to relieve the pressure on the brainstem [8, 11-13]. 
While the proponents who are against the evacuation 
of SDH argue that the intracranial pressures recorded in 
various studies were subnormal. Once the cause of the 
CSF leak is fixed, most of these subdural bleedings usu-
ally resolve by themselves [14]. 

In our series, two patients had SDH secondary to SIH; 
both were treated initially with SDH evacuation. One 
patient whose leak was at the thoracic level was subse-
quently treated with an epidural blood patch, while the 
second patient who had the leak at the C2 nerve root 
dural sleeve was treated surgically. The fact that the 
patient deteriorated after the evacuation of SDH, while 
post-evacuation imaging showing complete resolution 
of SDH with increased crowding of posterior fossa and 
no improvement with conservative measures like Tren-
delenburg position, hydration, etc. pushed us in favor 
of surgical repair of the leak rather than attempting an 
epidural blood patch. Also, the success rate of a single 
epidural blood patch in various series varies from 36% 
to 90%. The sealing rate of the epidural blood patch is 
still lower in ventral and high cervical CSF leaks [15, 16]. 

In their retrospective study on patients with SIH, Chen 
et al. stated that SDH more than 1 cm thickness was 
strongly associated with a chance of clinical deteriora-
tion. They also concluded in their study that refractory 
orthostatic headache or change in the pattern of head-
ache can be taken as features of increased intracranial 
pressure, which should be addressed before treating the 

Table 3. Various series showing the incidence of SDH and Coma in patients with SIH

Series/Year Published/Popula-
tion Size [Ref.]

No. (%)

Number of 
Cases With SDH

Cases With 
Coma

Primary Evacua-
tion of SDH

Definitive Manage-
ment of CSF Leak Outcome

Osada et al. /2019/4 [17] 4(100) 4(100) 4(100) EBP-3(75)
SRL- 1(25)

Good-75
Poor -25

Chen et al. /2014/227 [14] 45(20) 4(9) 9(20) EBP- 82
Conservative-18

Good-93
Poor-7

Takahashi et al. /2016/169 [11] 55(32.5) 1(0.01) 17(30.9) EBP- 64.3
Conservative- 36.7 Good-100

Ferrante et al./2017/212 [12] 35(16.5) 8(22.8) 2(5.7) EBP-95
Conservative-5 Good-100

Present Study/2021/6 2(33) 2(33) 2(100) EBP-1(50)
SRL -1(50) Good-100

SRL: Surgical Repair of Leak, EBP: Epidural Blood Patch, SDH: Subdural Hematoma
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CSF leak [14]. On the contrary, Schievink et al. [18] stud-
ied eight patients with SDH and mass effect secondary 
to SIH and reported that all were managed effectively 
without evacuation of the hematoma and treating the 
CSF leak.

Development of SDH or worsening of symptoms in a 
patient managed conservatively can be considered as 
the failure of the conservative measures, and in such 
patients, the site of CSF leak should be identified, and 
definitive measures like epidural blood patch or surgical 
repair of the leak should be taken. 

6. Conclusion

Even though most cases of SIH can be managed with 
conservative measures, constant follow-up is warrant-
ed. Prompt identification of changes in the pattern of 
headache or formation of SDH on follow-up imaging can 
be considered an indicator for quitting the conservative 
management and opting for definitive management to 
identify and seal the CSF leak either through epidural 
blood patch or by surgical repair. SDH with mass effect 
and deterioration in the sensorium may be managed 
with surgical evacuation but should be followed by de-
finitive management of the CSF leak. Being a single in-
stitutional study with small study population, our results 
cannot be generalized.
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