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a b s t r a c t 

Intracranial hypotension (IH) represents a rare complication, mainly following cerebrospinal 

fluid (CSF) leakage at the thoracic or cervicothoracic junction level. Iatrogenic IH may be ex- 

pected secondary to the previous surgery or other procedures invading the patient’s dura. 

Magnetic resonance imaging (MRI), computerized tomography (CT) scan images, CT cis- 

ternography, and magnetic resonance cerebrospinal fluid flow (MR CSF) remains the modal- 

ity of choice to establish the diagnosis. The patient is in her late sixth decade, reflecting a 

history of progressive headaches, nausea, and vomiting. Once a diagnosis of foramen mag- 

num meningioma was established using MRI, total microscopic resection was applied. Brain 

sagging and subdural fluid collection were identified on postoperative day three, suggest- 

ing intracranial hypotension due to cerebrospinal fluid leakage. Diagnosing IH following the 

CSF leak during the postoperative phase remains challenging. Although rare, early clinical 

suspicion must be considered to establish the diagnosis. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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Fig. 1 – Axial noncontrast postoperative Brain CT 

demonstrates supratentorial and infratentorial subdural 
fluid collection, suggesting intracranial hypotension. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Intracranial hypotension (IH) is a rare essential complication
mainly due to cerebrospinal fluid (CSF) leakage at the thoracic
or cervicothoracic junction level. This condition has an esti-
mated incidence of 5 per 10,000 per year [1] . IH can be primary
(spontaneous) or secondary (iatrogenic or traumatic). Iatro-
genic IH can occur following the previous surgery or other pro-
cedures that invade the dura, such as the lumbar puncture or
drain placement [ 1 ,2 ]. It is estimated that 16% of CSF leakages
originated from recent surgical procedures [3] . Following a de-
crease in cerebrospinal fluid volume and intracranial pressure,
complications such as subdural hematoma, subdural fluid col-
lection, pituitary hyperemia, downward displacement of the
brain hemispheres, and sagging of the cerebellum and brain-
stem may occur. These complications are distinguishable on
magnetic resonance imaging (MRI) and computerized tomog-
raphy (CT) scan images. 

Furthermore, CT cisternography or MR CSF flow studies
could assist us in detecting the leakage site [4] . These patients
may be managed conservatively using bed rest, decreased ac-
tivity, and over-hydration. In the case of iatrogenic or refrac-
tory IH, CT-guided injection of fibrin glue to the site of CSF
leak or open surgery aiming for leakage site closure would be
the best treatment option [5–7] . Here, the author reports a rare
case of iatrogenic intracranial hypotension subsequent to pre-
vious surgery and discusses related literature. 

Case presentation 

In July 2019, a 58-year-old woman presented with progressive
headache, nausea, and vomiting from a month ago. Her gen-
eral condition and physical examination were uneventful. The
patient underwent a brain MRI with and without gadolinium,
revealing evidence of a foramen magnum meningioma. A few
days later, she underwent surgery via suboccipital craniotomy,
and under the guidance of neuromonitoring, total microscopic
resection of meningioma was performed. Her general condi-
tion significantly improved after the operation, and no evi-
dence of hematoma or surgical site collection was detected. 

On the third postoperative day, she developed a headache
aggravated in the upright position, swallowing difficulties, and
gait disturbance. The patient was re-evaluated by a CT scan
and MRI, which revealed evidence of subdural fluid collection.
The before-mentioned findings favor intracranial hypotension
due to cerebrospinal fluid leakage ( Fig. 1 ). 

Despite the lack of clear evidence of a CSF Leak, the pa-
tient underwent a brain CSF flow study MRI to detect any
probable dural defect. CSF flow study revealed a 2.5 mm de-
fect in the dura of the craniocervical junction adjacent to the
posterior aspect of the tip of the right cerebellar tonsil, and
apparent CSF flow through the defect was detected ( Fig. 2 ).
Even though there was no proper concordance between the
patient’s symptoms and a small source of CSF leak, accord-
ing to the before-mentioned findings, the patient underwent
surgery. Duraplasty was performed, and after the surgery, all
symptoms improved significantly. The patient was discharged
in stable condition after several days. In a 2-year follow-up,
there was no evidence of intracranial hypotension or recur-
rence of the mass in the clinical examination and MRI ( Fig. 3 ).

Discussion 

Accurate diagnosis of CSF leak and intracranial hypotension
in the postoperative stage is challenging and may be delayed
or missed. Symptoms are often misleading, and there is no
clear evidence of hypotension or leakage in some cases. Imag-
ing evidence of intracranial hypotension will guide us to the
diagnosis. However, these findings may not occur in the early
stages or may be inconclusive. The most common symptom of
intracranial hypotension is orthostatic headache, which only
occurs in 23% of cases [8] . 

On the other hand, aggravation of headache in an upright
position is more common, while the site of CSF leakage is
in the spinal dura. Accordingly, orthostatic headache is not a
differentiating sign in the diagnosis following cranial surgery.
Other symptoms, such as vertigo, nausea, vomiting, dizziness,
and loss of consciousness, are unspecific in the clinical course,
and this makes the diagnosis more difficult, especially in the
postoperative stages, when the patient may not be at a good
level of awareness [9] . 

Imaging findings, including brain sagging, patchy
meningeal enhancement, subdural hematoma or collec-
tion, tonsillar ectopia, shortened pontomamillary distance,
elongated anteroposterior midbrain diameter, and pituitary
hyperemia have a paramount role in the diagnosis ( Fig. 4 ) [10] .
Measurement of the CSF pressure is misleading since 34%
of confirmed CSF leak cases have CSF pressure lower than 6
cm H 2 O [11] . CSF leak should be counted and evaluated as
a crucial differential diagnosis in postoperative intracranial
hypotension. 

The actual location of the leakage could be either in the
cranial dura/surgical site or in the spinal dura following a lum-
bar puncture or other predisposing factors [12] . Locating the
area of leakage could be challenging as well. MR CSF flow stud-
ies, CT cisternography, or radioisotope cisternography would
be helpful in such circumstances. CT cisternography is more
sensitive than MR CSF flow study and radioisotope cisternog-
raphy. Besides, it would be more beneficial in determining the
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Fig. 2 – In T2 space images, there is a small defect in the dura mater of foramen magnum with CSF jet into extradural space 
and CSF collection in the subcutaneous region adjacent to the surgical bed. 

Fig. 3 – In sagittal T2 sequence, complete disappearance of 
pseudomengocell in surgical bed and regression of brain 

sagging. 

 

 

 

 

 

 

 

 

 

 

Fig. 4 – For these images in sagittal and coronal view in T2 
sequence, defect in dura matter of foramen magnum with 

CSF jet into extradural space and CSF collection in surgical 
bed with brain sagging, and cerebellar tonsil ectopia with 

the expansion of subarachnoid spaces above cerebellar 
hemispheres are seen. 

 

 

 

 

 

 

 

 

CSF leakage location. However, it is invasive and may be asso-
ciated with higher rates of related complications. 

Moreover, radioisotope cisternography is no longer recom-
mended [ 2 ,4 ]. Hence, there is an excellent preference for us-
ing MR CSF flow studies. In the current case, imaging findings
helped diagnose intracranial hypotension, and the author re-
cruited the CSF flow study to determine the exact location of
the CSF leak. 

Former studies recommended treatment options such as
epidural blood patching and fibrin glue injection in the leak-
age site in the case of spontaneous intracranial hypotension
[5–7] . We believe that primary surgical closure of the leakage
origin is more effective in the postoperative CSF leak. In the
current case, the patient underwent surgical duraplasty and
primary closure of the CSF leak site. There was significant clin-
ical and imaging improvement in her 2 years follow-up, and no
evidence of recurrence was noted. 

Conclusion 

Diagnosing IH following the CSF leak during the postopera-
tive phase could be challenging. Due to unspecific signs and
symptoms and normal clinical findings, particularly in the ini-
tial stages, the diagnosis may be delayed or missed. So, a high
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rate of clinical suspicion plays an essential role in diagnosing
this condition. 

Patient consent 

Written informed consent for publication of clinical findings
of current case report was obtained from the patints 
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