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Abstract: Idiopathic intracranial hypertension (IIH) was previously known as pseudotumor cerebri or benign
intracranial hypertension. Though rare, it is an important cause of vision loss, especially in women of child-bearing
age. It presents clinical features consisting of raised intracranial pressure, including papilledema. Neuroimaging
reveals no mass lesions, but a lumbar puncture shows high CSF pressure, while normal findings are revealed
by CSF studies. IIH is usually managed using conservative treatment, but surgical intervention is needed for
threatened vision and severe resistant headaches. In this chapter, clinical presentation, diagnostic workup, and
management principles are summarized. Indications of surgical management along with surgical treatments
including optic nerve sheath fenestration, CSF diversion (ventriculoperitoneal shunts and lumboperitoneal
shunts), and venous stenting are mentioned in the later part of this chapter.

Abbreviations

BMI body mass index CSF cerebrospinal fluid
CT computed tomography ICP intracranial pressure
IIH idiopathic intracranial hypertension LP lumboperitoneal shunt
MRI magnetic resonance imaging OCT optical coherence tomography
ONSF optic nerve sheath fenestration OP opening pressure
VP ventriculo-peritoneal

1. Introduction

Idiopathic intracranial hypertension (IIH) is a seldom-seen illness characterized by increased intracranial
pressure (ICP) and papilledema in obese women of childbearing age. Patients with IIH experience chronic
disabling headaches as a result of elevated ICP, which is considered to be generated by altered CSF fluid dynamics
(Mollan et al. 2016). Considering the modified Dandy criteria (Mollan et al. 2018), IIH is largely a diagnosis of
exclusion, in which a rising ICP due to other causes is ruled out. A lumbar puncture (diagnostic) must have an
opening pressure (OP) greater than 25cm of CSF, indicating that the cerebrospinal fluid (CSF) is primarily acellular
and meets normal biochemical criteria. There must also be papilledema, or swelling of the optic disk. With the
exception of empty sellae, neuro-anatomical anomalies in suspected IIH patients are ruled out. With the exception
of abducent nerve palsy, patients must also have usual cranial nerve function. Diagnostic criteria of IIH is shown
in Table 1.

Table 1. IIH diagnostic criteria.

Diagnostic Criteria of IIH

Papilledema
Normal neurological findings with the exception of sixth nerve palsy

Proof of normal anatomy
Normal CSF constituents

Increased opening pressure (OP) on lumbar puncture (>250 mm CSF)

Source: Table adapted from Mollan et al. (2018), used with permission.

2. Epidemiology

In the Western world, the per annum incidence of IIH is around 0.9/100,000 people, and 3.5/100,000 in
females aged 15 to 44. The prevalence of IIH is rising in tandem with the present obesity pandemic. Other
demographic studies have found that obese women of reproductive age make up the vast majority of IIH cases.
The average age of diagnosis is around 30 years. IIH can affect children, males, and the elderly; however, it is
less common in these populations. Males account for less than 10% of IIH sufferers in adulthood. Men with IIH
are often overweight, much like women. Males with IIH, on the other hand, may have worse visual acuity than
women, according to research. IIH has no obvious racial predisposition. While the bulk of epidemiological studies
demonstrate that the incidence of IIH is generally the same across countries, a few studies suggest that IIH is
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less common among Asians. This is assumed to be due to the lower levels of obesity in various Asian countries
(Chen and Wall 2014).

3. Pathogenesis

The pathophysiology of IIH is uncertain; potential theories include aberrant cerebral venous outflow, raised
CSF outflow hindrance, obesity-related higher intraabdominal and intracranial venous pressure, abnormal sodium
as well as water reabsorption processes, and vitamin A metabolism problems (Bari et al. 2005). The effects of
excessive secretion of interstitial fluid as well as extracellular cerebral edema on the blood–brain barrier (BBB) are
most likely caused by a pathogenic mechanism: the CSF is generated in a normal way; there are more transactions
from the interstitial fluid to the CSF at the trans-ependyma and trans-cerebral pial levels; and there is an increase
in resorption of the CSF, and there is a swift venous efflux (Figure 1) (Iencen et al. 2015).

The clinical sign of rapid and possibly turbulent venous flow is tingles in synchronization with an individual’s
pulse, which are frequent in idiopathic intracranial hypertension. One may consider that an uncertain cause
generates impacts on the blood–brain barrier, with the gradual appearance of cerebral edema due to the excess
interstitial fluid. The pressure is balanced by the trans-ependymal interchange of edema interstitial fluid from the
cerebral parenchyma to the CSF, followed by enhanced resorption of the cerebrospinal fluid, which maintains
cerebral blood flow and represents a compensation mechanism (Iencen et al. 2015).
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Figure 1. Hydrodynamic model of pathogeny in idiopathic intracranial hypertension. Source: Figure
by authors.

When the BBB is gradually damaged, the amount of interstitial fluid grows gradually, and cerebral edema
develops (Friedman 2005; Iencean 2003; Iencean 2004; Tabassi et al. 2005; Vorstman et al. 2002; Wraige et al. 2002).
The basic ingredient for this balancing mechanism of pressure rise is the interstitial fluid’s trans-ependymal and
trans-pial route towards the cerebrospinal fluid (Figure 1).

The rise in intracranial pressure is exceedingly slow, and it has a long-term effect (Figure 2). This gradual rise
in intracranial pressure permits proper pressure adjustment and near-normal cerebral sanguine flux maintenance.
The pathogenic ICP range is extremely high, ranging from 60 to 80 mm Hg, and can remain stable for lengthy
periods of time (Figure 2) (Iencen et al. 2015; Wraige et al. 2002).
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Figure 2. ICP increase in idiopathic intracranial hypertension, with a prolonged infraclinical period
and an extremely long duration of pathological pressure value presentation. Source: Figure by authors.

4. Symptoms of IIH

The symptoms of IIH are headache (severe), transient visual obscuration (TVO), blurring of vision,
double vision, pulsatile tinnitus, photophobia, retrobulbar pain, and dizziness. According to the International
Classification of Headache Disorders, 3rd edition (ICHD-3) (Headache Classification Committee of IHS 2013),
most patients with IIH have symptoms such as headaches, which become increasingly worse and more common
(Mollan et al. 2018). Headaches caused by increased ICP, like any headaches, can worsen upon waking up and
performing the Valsalva maneuver (KesKın et al. 2018).

5. Signs of IIH

Papilledema, visual field loss, and abducent nerve palsy are the most prevalent symptoms of IIH. Papilledema is
frequently bilateral and similar; however, it can also be unilateral or asymmetric. Secondary intracranial hypertension
caused by cerebral venous thrombosis might have symptoms that are quite similar to those of IIH. It is known that
IIH is a long-term disease, which lasts months to years (Whelton et al. 2017). Symptoms of IIH generally worsen
slowly; however, a subset has a more fulminant course. The risk factors of IIH are shown in Table 2.

Table 2. Risk factors of IIH.

Major Others

Gender (>90% of patients afflicted with IIH
are female);

Obesity.

Addison’s disease;
Hypoparathyroidism;

Steroid discontinuation;
Growth hormone utilization in pediatric patients;

Malnutrition;
Hypervitaminosis A.

Source: Authors’ compilation based on data from Chen and Wall (2014).

6. Diagnostic Approach

• The phenotype of headache is extremely variable, and it might be mistaken for various common
headache syndromes (Table 1). Investigation and management in this regard are based on symptoms
and indicators. For appropriate management, an interdisciplinary approach is essential.

• To exclude malignant hypertension, blood pressure (BP) readings must be as follows: a diastolic blood
pressure more than or equivalent to 120 mm Hg and a systolic BP more than or equivalent to 180 mm
Hg (Mollan et al. 2018; Whelton et al. 2017).

• Ophthalmological examination: every patient should have confirmed papilledema and a risk evaluation
of their visual function. When papilledema is present, the following should be noted:
- Visual acuity;
- Pupil evaluation findings;
- Intraocular pressure;
- Confrontational visual field test (perimetry) results;
- Dilated fundoscopy for grading the degree (severity) of the papilledema (Figure 3) and to exclude

ocular etiologies for disc edema.
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Figure 3. Preoperative fundal photograph of an IIH patient showing advanced papilledema. Source:
Figure by authors.

Drawings of the fundus image and significant findings on the optic nerve head should be made and obtained,
respectively, whenever possible (hyperemia, hemorrhages, exudate, cotton wool spots, arterio-venous nipping,
blurring of the vessels, etc.). The use of photographs and/or optical coherence tomography (OCT) images is
beneficial (Mollan et al. 2018). Regular ocular examination is required if visual function is in danger, as this will
influence timely management.

• Neurological examination
- Cranial nerve testing. There must be no cranial nerve dysfunction other than 6th cranial nerve

palsy/palsies when IIH is suspected (Mollan et al. 2018).
- Alternative diagnoses should be considered if other cranial nerves and/or abnormal signs are present.

• Neuroimaging
- Urgent MRI of the brain and orbit within twenty-four hours; if not possible within twenty four hours,

urgent CT scan of brain followed by MRI of the brain if no pathology is found (Mollan et al. 2018).
- No signs of HCP, a mass, an anatomical or vascular lesion, or aberrant meningeal enhancement should

be present.
- A CT or MR venography must be performed within 24 h to rule out cerebral sinus thrombosis.
- Features of increased ICP may be found in imaging results, though these are not diagnostic of IIH

(Mollan et al. 2018; Degnan and Levy 2011; Hoffmann et al. 2013; Farb et al. 2003; Kelly et al. 2013).

6.1. Neuroimaging Characteristics of Raised ICP

• Empty sellae;
• Partially empty sellae/reduced pituitary height;
• Greater tortuosity and elongation of optic nerve;
• Expanded optic nerve sheath (peri-optic nerve subarachnoid space) (Figure 4);
• Flattened posterior sclera;
• Deflection of the cerebral venous sinuses, involving bilateral transverse sinus narrowing or stenosis of a

prime transverse sinus;
• Intraocular projection of the optic nerve head. (Mollan et al. 2018)

Figure 4. MRI of the brain and orbit: (A) axial, (B) sagittal, and (C) coronal T2W images showing
elongated optic nerve with horizontal and vertical kinking, convex optic nerve head invaginating into
globe, peri-optic nerve with increased CSF levels, partial empty sella, and normal brain with ventricles.
Source: Figure by authors.
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6.1.1. Lumbar Puncture

• Patients with papilledema must undergo a lumbar puncture (LP) after normal imaging has been
conducted to confirm opening pressure (OP) and normal composition (Mollan et al. 2018).

• In the lateral decubitus posture, measure the LP opening pressure (Friedman et al. 2013). Pressure
documentation should take place with the patient in a relaxed state and with their legs extended
after the placement of the needle into the CSF space. Allow time for the CSF level to settle before
documentation. CSF protein, glucose, and cell count analyses should be conducted.

• To diagnose IIH, a cut-off OP of >250 mm CSF is required per the diagnostic criteria (Friedman et al.
2013).

6.1.2. Exclusion of All Other Possible Causes of Increased ICP

• All patients’ should have their medical history thoroughly collected to rule out any secondary reasons
for elevated intracranial pressure that have previously been associated with increased ICP.

• To rule out anemia, every patient should be subjected to a complete blood count (Biousse et al. 2003;
Mollan et al. 2009).

• If a patient is regarded as abnormal, additional blood testing to rule out secondary reasons may
be considered.

• If a patient’s condition is regarded as abnormal, further neuroimaging may be considered. More
proximal neuroimaging of the neck vessels may be used to rule out internal jugular blockage.

7. Management Principles of IIH

For the optimal management of patients with IIH, there must be seamless interaction between clinician and
neurosurgeon to allow smooth joint care between the different specialties. The main goals of treatment of IIH are
as follows (Mollan et al. 2018):

1. Mitigate the underlying etiology;
2. Save visual function;
3. Reduce the morbidity due to headache.

IIH management principles: Modify the underlying disease by reducing weight.
Weight loss decreases ICP and is effective in alleviating papilledema and headaches (Sinclair et al. 2010).

• As soon as definitive IIH is established, every patient with a BMI greater than 30 kg/m2 should be counseled
about weight reduction. This should be handled with care.

• It is unknown how much weight reduction is needed to cause a patient to enter remission. It has been
noticed that a diagnosis of IIH is related to 5–15% weight gain in the year preceding the diagnosis (Daniels
et al. 2007) and that an up to 15% weight reduction is necessary for remission for IIH (Mollan et al. 2018;
Sinclair et al. 2010).

• The IIH Treatment Trial (IIHTT) found that combining acetazolamide plus a low-sodium weight-loss diet led to a
moderate elevation in visual field function in individuals with mild visual loss when compared to that facilitated
by the diet alone. At 6 months, the IIHTT reported better quality-of-life results associated with acetazolamide
(Mollan et al. 2014).

The algorithom of managment of IIH is shown in Figure 5.
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Figure 5. The algorithom of managment of IIH. Source: Authors’ compilation based on data from
Mollan et al. (2018).

7.1. To Protect Vision

Surgical procedures are indicated for less than 10% of IIH (Friedman et al. 2013) patients who present with a
fast progressive reduction in visual function (called fulminant IIH) and require an immediate decrease in ICP to
protect their eyesight (Lipton and Michelson 1972; Sodhi et al. 2017). A ventriculoperitoneal (VP) shunt is the
most common CSF diversion. A lumboperitoneal (LP) shunt and optic nerve sheath fenestration (ONSF) are two
such alternatives. VP shunts are recommended over lumbo-peritoneal shunts (Lipton and Michelson 1972; Sodhi
et al. 2017) due to the former’s lower reported revision rates (1.8 versus 4.3 revisions per patient, respectively)
(Lipton and Michelson 1972; Sinclair et al. 2010).

Many surgical operations, for example, CSF diversion as well as optic nerve sheath fenestration (ONSF),
have been shown to be effective in the short term (Mollan et al. 2018; Uretsky 2009). Weight reduction should be
used to modify the underlying condition while the procedures are proving effective.

7.2. CSF Diversion

Neurosurgical CSF diversion is the chosen surgical treatment.

• Because of the lower reported number of revisions per patient, a VP shunt should be the recommended CSF
diversion method for threatened vision in relation to IIH (Kalyvas et al. 2017).

• An LP shunt could be employed as well.
• When placing VP shunts, it is best to employ neuronavigation.
• To limit the possibility of low-pressure headaches, programable valves containing antigravity or antisiphon

systems should be taken into consideration (Mollan et al. 2018).

7.3. Optic Nerve Sheath Fenestration

ONSF is said to have fewer difficulties than CSF diversion (Figure 6), but no cases of fatalities have been
found in the literature. Diplopia, ansiocoria, and optic nerve head hemorrhages have all been recorded as transient
side effects. More permanent complications, such as branch and central retinal artery occlusions, have been
documented on a very infrequent basis. ONSF is sometimes recommended as the first step in the treatment of
patients with malignant fulminant IIH as well as those with asymmetrical papilledema causing blindness in one
eye (Spitze et al. 2013). If this surgery fails, CSF diversion, which is more intrusive, may be explored (Mollan et al.
2018). Another alternative is ONSF surgery, which is particularly useful for asymmetric papilledema or when
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visual problems are the most prominent. It has the potential to cause serious consequences such as visual loss,
diplopia, and pupillary dysfunction (Chowdhury et al. 2020; Mulla et al. 2015).
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Figure 6. Perioperative pictures of the transconjunctival ONSF approach. (A) Right-eye conjunctival
incision and approach to optic nerve, (B) fenestration on optic nerve sheath, and (C) conjunctival repair
with sutures. Source: Figure by authors.

7.4. Venous Stenting

Many people with IIH exhibit anatomical anomalies of the cranial venous sinus system observable thanks to
advances in venography imaging (Mollan et al. 2018). A narrowing of the prime or both transverse sinuses is one
of these anomalies. Stenosis can be caused by the intrinsic dural sinus structure or external compression caused
by raised ICP, and lowering ICP might result in the stenosis being resolved.

The degree of narrowing does not appear to be related to ICP or vision loss in a consistent way (Riggeal et al.
2013). In a number of studies, neurovascular stenting has been shown to relieve the symptoms of intracranial
hypertension. Many people experience a brief ipsilateral headache after the procedure, especially in the case of
stent-adjacent stenosis, which may need retreatment through a third surgery, and artery perforation resulting in
acute subdural hematoma, stent migration, and thrombosis in rare cases are possible complications (Mollan et al.
2018).

• Neurovascular stenting’s role in IIH has yet to be determined.
• After neurovascular stenting, a long-term antithrombotic drug therapy, is recommended for at least 6 months

(Mollan et al. 2018).

7.5. Management of Headache

7.5.1. Lumbar Puncture

Because CSF is released at a rate of 25 mL/hour from the choroid plexus, headache relief after an LP is
often short-lived (Wright 1978). As a result, the volume extracted in a so-called therapeutic lumbar tap is quickly
replenished. Furthermore, repeated LPs (lumbar punctures) and lumbar–peritoneal shunting have been utilized
successfully in the clinical setting. Via lumbar puncture, roughly 30 mL of CSF is drained, or the CSF is drained
until the intracranial pressure (as measured via the lumbar technique) is reduced to roughly half of its initial value.

• In spite of the alleviation of headache in nearly 75% of patients, serial LPs are not advised for the treatment
of IIH. Many patients experience severe anxiety as a result of LPs, which can lead to acute as well as chronic
back pain (Duits et al. 2016).

7.5.2. Acetazolamide

• Acetazolamide, a carbonic anhydrase (CA) inhibitor, is commonly utilized to lower ICP. It is assumed to
work by lowering CSF secretion at the choroid plexus.

Two studies showed moderate benefits for acetazolamide for a few outcomes. There is inadequate evidence
to advise or reject the efficacy of this drug. Its function and utility are debatable (Biousse et al. 2003; Mollan et al.
2009; Ball et al. 2011).

• It can be used at a maximum dose of 4 g per day (ten Hove et al. 2016); however, Ball et al. (2011) found that
48% of people stopped taking it at 1.5 g because of negative effects.

• A total of 250–500 mg twice a day is a common starting dose of acetazolamide.
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7.5.3. Topiramate

Topiramate inhibits hunger by inhibiting carbonic anhydrase. In an uncontrolled open-label study on IIH, it
was compared to acetazolamide (Celebisoy et al. 2007). Topiramate has been shown to be effective in the treatment
of migraines (Silberstein 2017). With weekly dose increments from 25 mg to 50 mg bd, topiramate may play a role
in treating IIH (Mollan et al. 2018; Williams et al. 2017). Topiramate, an anti-epileptic and migraine preventative,
was found to be non-inferior to acetazolamide in one trial (Mollan et al. 2014).

7.5.4. Analgesic

In the first few weeks after a diagnosis, short-term painkillers may be beneficial. Nonsteroidal
anti-inflammatory medications (NSAIDs) or paracetamol are examples. Indomethacin may provide some benefit
due to its ability to lower ICP (Mollan et al. 2018; Liu et al. 2017). Acetazolamide has not been proven to be
effective in treating headaches on its own.

8. Definitions

• Idiopathic intracranial: Intracranial hypertension caused by idiopathic factors (IIH). Patients with a
high ICP due to an unknown cause meet the criterion.

• Fulminant IIH: Patients with fulminant IIH who meet the criteria for a rapid loss in vision within four
weeks of being diagnosed with IIH are said to have fulminant IIH.

• Typical IIH: Females of reproductive age with a body mass index (BMI) more than 30 kg/m2 are typical
IIH patients.

• Atypical IIH: Patients with atypical IIH are not women, are not of reproductive age, or have a BMI of less
than 30 kg/m2. These patients need a more thorough examination to rule out any other potential causes.
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KesKın, Ahmet O., Fethi İdıman, Derya Kaya, and Behice Bırcan. 2018. Idiopathic Intracranial Hypertension:
Etiological factors, Clinical Features, and Prognosis. Archives of Neuropsychiatry 57: 23–26. [CrossRef]

Lipton, Howard L., and Paul E. Michelson. 1972. Pseudotumor cerebri syndrome without papilledema. JAMA
220: 1591–92. [CrossRef]

Liu, Kenneth C., R. M. Starke, C. Robert Durst, Tony R. Wang, Dale Ding, R. Webster Crowley, and Steven
A. Newman. 2017. Venous sinus stenting for reduction of intracranial pressure in IIH: A prospective pilot
study. Journal of Neurosurgery 127: 1–8. [CrossRef] [PubMed]

Mollan, Susan P., Fizzah Ali, Ghania Hassan-Smith, Hannah F. Botfield, Debohra I. Friedman, and Alexandra
J. Sinclair. 2016. Evolving evidence in adult idiopathic intracranial hypertension: Pathophysiology and
management. Journal of Neurology, Neurosurgery & Psychiatry 87: 982–92. [CrossRef]

Mollan, Susan P., Brenden Davies, Nick C. Silver, Shaw Simon, Conor L. Mallucci, Benjamin R. Wakerley,
S. Ramalingam, Anita Krishnan, Swarupsinh V. Chavda, Julie Edwards, and et al. 2018. Idiopathic
intracranial hypertension: Consensus guidelines on management. Journal of Neurology, Neurosurgery &
Psychiatry 89: 1088–100. [CrossRef]

Mollan, Susan P., Alexandra K. Ball, Alexandra J. Sinclair, Carl E. Clarke, Andrew S. Jacks, Michael A. Burdon,
and Tim D. Matthews. 2009. Idiopathic intracranial hypertension associated with iron deficiency anaemia: A
lesson for management. European Neurology 62: 105–85. [CrossRef]

Mollan, Susan P., Keira A. Markey, Jams D. Benzimra, Andrew Jacks, Tim D. Matthews, Michael A. Burdon,
and Alex J. Sinclair. 2014. A practical approach to, diagnosis, assessment and management of idiopathic
intracranial hypertension. Practical Neurology 14: 380–90. [CrossRef]

Mulla, Yasmeen, Keira A. Markey, Rebecca L. Woolley, Smitaa Patel, Susan P. Mollan, and Alexandra J. Sinclair.
2015. Headache determines quality of life in idiopathic intracranial hypertension. The Journal of Headache and
Pain 16: 45. [CrossRef] [PubMed]

Riggeal, Bryan D., Beau B. Bruce, Amit M. Saindane, Maysa A. Ridha, Linda P. Kelly, Nancy J. Newman, and
Valerie Biousse. 2013. Clinical course of idiopathic intracranial hypertension with transverse sinus stenosis.
Neurology 80: 289–95. [CrossRef]

113

https://doi.org/10.1212/01.WNL.0000066683.34093.E2
https://doi.org/10.1212/WNL.0b013e3182a55f17
https://doi.org/10.2165/00128071-200506010-00004
https://www.ncbi.nlm.nih.gov/pubmed/15675888
https://doi.org/10.1177/0333102413484095
https://doi.org/10.1016/S0306-9877(03)00208-1
https://doi.org/10.1515/romneu-2015-0055
https://doi.org/10.3923/jms.2004.52.58
https://doi.org/10.1007/s00701-016-3010-2
https://doi.org/10.1016/j.clineuro.2012.11.004
https://www.ncbi.nlm.nih.gov/pubmed/23219404
https://doi.org/10.5152/npa.2017.12558
https://doi.org/10.1001/jama.1972.03200120041011
https://doi.org/10.3171/2016.8.JNS16879
https://www.ncbi.nlm.nih.gov/pubmed/28009240
https://doi.org/10.1136/jnnp-2015-311302
https://doi.org/10.1136/jnnp-2017-317440
https://doi.org/10.1159/000222781
https://doi.org/10.1136/practneurol-2014-000821
https://doi.org/10.1186/s10194-015-0521-9
https://www.ncbi.nlm.nih.gov/pubmed/25982204
https://doi.org/10.1212/WNL.0b013e31827debd6


Silberstein, Stephen D. 2017. Topiramate in migraine prevention: A 2016 perspective. Headache 57: 165–78.
[CrossRef]

Sinclair, Alexadra J., Michael A. Burdon, Peter G. Nightingale, Alexandra K. Ball, Peter Good, Timothy
D. Matthews, Andrew Jacks, Mark Lawden, Carl E. Clarke, Paul M. Stewart, and et al. 2010. Low energy
diet and intracranial pressure in women with idiopathic intracranial hypertension: Prospective cohort study.
BMJ 341: c2701. [CrossRef]

Sodhi, Mohit, Claire A. Sheldon, Bruce Carleton, and Mahyar Etminan. 2017. Oral fluoroquinolones and risk of
Sodhi M, Sheldon CA, Carleton B; et al. Oral fluoroquinolones and risk of secondary pseudotumor cerebri
syndrome: Nested case-control study. Neurology 89: 792–95. [CrossRef]

Spitze, Aarielle, Amina Malik, Nagham Al-Zubidi, Karl Golnik, and Andrew G. Lee. 2013. Optic nerve sheath
fenestration vs cerebrospinal diversion procedures: What is the preferred surgical procedure for the treatment
of idiopathic intracranial hypertension failing maximum medical therapy? Journal of Neuro-Ophthalmology 33:
183–88. [CrossRef] [PubMed]

Tabassi, Abdolreza, Amirali H. Salmasi, and Mahmoud Jalali. 2005. Serum and CSF vitamin A concentrations in
idiopathic intracranial hypertension. Neurology 64: 1893–96. [CrossRef]

ten Hove, Martin W., Deborah I. Friedman, Anil D. Patel, Isabella Irrcher, Michael Wall, and Michael P. McDermott.
2016. Safety and tolerability of acetazolamide in the idiopathic intracranial hypertension treatment trial.
Journal of Neuro-Ophthalmology 36: 13–19. [CrossRef]

Uretsky, Scott. 2009. Surgical interventions for idiopathic intracranial hypertension. Current Opinion in
Ophthalmology 20: 451–55. [CrossRef]

Vorstman, E. B., D. B. Niemann, A. J. Molyneux, and M. G. Pike. 2002. Benign intracranial hypertension associated
with arteriovenous malformation. Developmental Medicine & Child Neurology 44: 133–35.

Whelton, Paul K., Rrobert M. Carey, Wilbert S. Aronow, Donald E. Casey, Jr., Karen J. Collins, Cheryl
Dennison Himmelfarb, Sondra M. DePalma, Samuel Gidding, Kenneth A. Jamerson, Daniel W. Jones,
and et al. 2017. ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline
for the Prevention, Detection, Evaluation, and Management of High Blood Pressure in Adults: Executive
Summary: A Report of the American College of Cardiology/American Heart Association Task Force on
Clinical Practice Guidelines. Hypertension 71: 1269–324. [PubMed]

Williams, Stefan, Modar Khalil, Asoka Weerasinghe, Anu Sharma, and Richard Davey. 2017. How to do it: Bedside
ultrasound to assist lumbar puncture. Practical Neurology 17: 47–50. [CrossRef]

Wraige, Elezabeth, Christopher Chandler, and Keith R. Pohl. 2002. Idiopathic intracranial hypertension: Is
papilloedema inevitable? Archives of Disease in Childhood 87: 223–24. [CrossRef]

Wright, Ernest M. 1978. Transport processes in the formation of the cerebrospinal fluid. Reviews of Physiology,
Biochemistry and Pharmacology 83: 3–34. [PubMed]

© 2024 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article
distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license
(http://creativecommons.org/licenses/by/4.0/).

114

https://doi.org/10.1111/head.12997
https://doi.org/10.1136/bmj.c2701
https://doi.org/10.1212/WNL.0000000000004247
https://doi.org/10.1097/WNO.0b013e318292d06f
https://www.ncbi.nlm.nih.gov/pubmed/23681243
https://doi.org/10.1212/01.WNL.0000163556.31080.98
https://doi.org/10.1097/WNO.0000000000000322
https://doi.org/10.1097/ICU.0b013e3283313c1c
https://www.ncbi.nlm.nih.gov/pubmed/29133354
https://doi.org/10.1136/practneurol-2016-001463
https://doi.org/10.1136/adc.87.3.223
https://www.ncbi.nlm.nih.gov/pubmed/360356
http://creativecommons.org/licenses/by/4.0/.

	About the Editiors
	Contributors
	Preface
	Acknowledgements
	Section I: The History of Neurosurgery, Branches of Neurosurgery, and Clinical Evaluation
	History of Neurosurgery: Around the World and in Bangladesh
	History of Neurosurgery—Worldwide 
	Introduction 
	Historical Ages 

	History of Neurosurgery in Bangladesh 
	Introduction 
	Beginning of Neurosurgery in Bangladesh 
	Development of Neurosurgical Centers 
	Evolution of Neurosurgical Investigations in Bangladesh 
	The Making of Neurosurgeons 
	Improving the Skills of Our Neurosurgeons 
	Neurosurgical Societies 
	The Bangladesh Journal of Neurosurgery (BJNS) 

	Conclusions 
	References


	Clinical Evaluation of the Nervous System: Neurosurgery and Its Branches
	Clinical History Taking for the Nervous System 
	Nervous System—Examination 
	Clinical Examination 
	Examination of an Unconscious Patient 
	Examination of Pediatric Patients 
	Examination for Dementia 

	Neurosurgery and Its Branches 
	References
	Section II: Neuroanesthesia
	Neuroanesthesia and Related Aspects
	Neuro-Anesthesia 
	Introduction 
	Disorders of ICP 
	Pharmacology Related to Neuroanesthesia 
	Practical Conduct Regarding Anesthesia for Neurosurgical Patients 
	Special Issues 
	References
	Section III: Investigations
	Neuro-Imaging, Neuromonitoring, and Other Special Investigations
	Neuro-Imaging 
	X-Ray 
	CT Scan 
	Magnetic Resonance Imaging (MRI) 
	USG of the Head 

	Neuromonitoring (Perioperative Neuromonitoring, EEG, ECoG, and Neuronavigation) and Other Special Investigations (NCS, EMG, and CSF Studies and Immunohistochemistry) 
	Nerve Conduction Study (NCS)/Nerve Conduction Velocity (NCV) Analysis and Electromyography (EMG) 
	Electroencephalography (EEG) 
	Magnetoencephalogram (MEG) 
	Perioperative Neuromonitoring 
	References
	Section IV: Congenital Disorders
	Congenital Abnormalities of CNS
	Introduction 
	Cranial Congenital Anomaly 
	Cerebral Aqueductal Stenosis with Hydrocephalus 
	Congenital Hydrocephalus 
	Craniosynostosis (Craniostenosis) 
	Encephalocele 
	Other Cranial Congenital Abnormalities 

	Spinal Congenital Anomalies 
	Spinal Dysraphism (Spina Bifida) 
	Other Spinal Anomalies 

	Cranio-Spinal and Other Anomalies 
	Chiari Malformation 
	References
	Section V: CSF Disorders
	Hydrocephalus
	Introduction 
	Etiology 
	Categories of HCP 
	Specific Etiologies of HCP in Pediatric Population 
	Congenital 
	Acquired 

	Classifications of HCP 
	Noncommunicating Hydrocephalus (Obstructive) 
	Communicating Hydrocephalus 

	Clinical Features of HCP 
	The Various Symptoms of Hydrocephalus 

	Radiological Features 
	Specific Imaging Criteria for HCP 
	Other Features Alluding to Hydrocephalus 
	Radiological Features in ‘Chronic HCP’ 

	Management of HCP 
	Endoscopic 3RD Ventriculostomy (ETV) 
	Choroid Plexus Cauterization 
	EVD 
	Shunting 

	Normal-Pressure Hydrocephalus (NPH) 
	Epidemiology 
	Pathology 
	Radiological Features 
	Morphological Changes in MRI 
	Differential Diagnosis of NPH 
	Treatment of NPH 

	Pineal Cyst and Posterior Fossa Cyst with HCP 
	Trapped Fourth Ventricle 
	Etiology 
	Clinical Presentation 
	Surgical Technique 

	Double-Compartment Hydrocephalus 
	HCP in Dandy–Walker Malformation 
	Radiological Diagnosis 
	Treatment Options 

	Long Standing Overt Ventriculomegaly 
	References


	Idiopathic Intracranial Hypertension (IIH)
	Introduction 
	Epidemiology 
	Pathogenesis 
	Symptoms of IIH 
	Signs of IIH 
	Diagnostic Approach 
	Neuroimaging Characteristics of Raised ICP 

	Management Principles of IIH 
	To Protect Vision 
	CSF Diversion 
	Optic Nerve Sheath Fenestration 
	Venous Stenting 
	Management of Headache 

	Definitions 
	References


	CSF Fistula
	Introduction 
	CSF Rhinorrhea 
	Etiology 
	Presentation 
	Physical Examination 
	Laboratory Tests 
	Neuro-Imaging Methods 
	Perioperative Intrathecal Fluorescein 
	Treatment Options for CSF Rhinorrhea 

	CSF Otorrhea 
	Congenital Cerebrospinal Fluid Leak 
	Acquired Cerebrospinal Fluid Leak 
	Clinical Presentation 
	Management 

	Spinal CSF Leaks 
	Traumatic Spinal CSF Leaks 
	Spontaneous Spinal CSF Leaks 
	Treatment of Spinal CSF Leaks 

	Conclusions 
	References
	Section VI: Head Trauma
	Head Injury
	Introduction 
	Pathophysiology of Head Injury 
	Incidence and Prevalence of Head Injury 
	Etiology of Head Injury 
	Risk Factors of Head Injuries 
	NICE Guidelines for Applying CT to Assess Head Injury 
	Principles of Management of Head Injury 
	Role of Imaging in Diagnosis and Treatment of Head Injury 
	Management of Head Injury/TBI Including ATLS 
	Management of Increased ICP 
	Seizure Control 
	Other Critical Care Measures 
	Tetanus Prophylaxis 

	Skull and Skull Base Fractures 
	Classification of Skull and Skull Base Fractures 
	Surgical Treatment 
	Complications of Depressed Fracture 
	Pond Fracture/Ping Pong Fracture 
	Growing Fracture 
	Skull Base Fracture 

	Cerebral Injury/Brain Injury 
	Classification of Head (Brain) Injuries 

	EDH (Extradural Hematoma) 
	Presentation 
	CT Appearances of EDH 
	Indications for EDH Surgery 

	Acute Subdural Hematoma (ASDH) 
	Etiologies 
	Management 
	Risk Factors for Worse Outcome 
	Comparison Between EDH and ASDH 

	Chronic Subdural Hematoma (CSDH) 
	Sign and Symptoms of CSDH 
	Neuroimaging 
	Etiology 
	Pathology 
	Management 

	Subdural Hygroma 
	Traumatic Intracerebral Hematoma (ICH) 
	Surgical Management of Traumatic ICH 

	Decompressive Craniotomy (DC) in Head Injury 
	DC Techniques 
	Cranioplasty 

	Cerebellar Injury 
	Brain Stem Injury 
	Death 
	Causes of Death via Head Injury 
	Brain Death 

	Burst Lobe Syndrome 
	Kluver–Bucy Syndrome 
	Amnesia Following Head Injury 

	Penetrating Injury of the Brain 
	Management of Penetrating Injuries 
	Gunshot Injury to the Head 

	Pneumocephalus and Tension Pneumocephalus 
	Pneumocephalus 
	Tension Pneumocephalus (TP) 

	Vascular Injury to the Cranium 
	Diagnosis 
	Medical Examination 
	Treatment 
	Dissection of Arteries and Pseudoaneurysm 
	Carotid-Cavernous Fistula (CCF) and AV Fistula 
	Traumatic Scalp AV Fistula 

	Cranial Nerves Injury 
	Facial Nerve Injury 
	Olfactory Nerve Injury 
	Other Cranial Nerves Injuries 
	Medicolegal Aspects of Cranial Nerve Injury 

	Traumatic CSF Rhinorrhea and Otorrhea 
	Post-Head-Injury Syndromes 
	Symptoms of Concussion 
	Management of Concussion 
	References







	Section VII: Neurovascular Diseases and Stroke
	Ischemic Stroke, Arterio-Occlusive Diseases and Cerebral Venous Sinus Thrombosis (CVST)
	Ischemic Stroke 
	Cerebral Blood Flow and Its Relation to Ischemia 
	Suddenly Developed Focal Neurological Deficit 
	Risk Factors for Stroke 
	Pathophysiology of TIA and Infarction 
	Cerebrovascular Reserve (CRV) and Reactivity 
	Penumbra and Treatment Rationale of Cerebral Infarction 
	Transient Ischemic Attacks (TIA) 
	Clinical Presentation of an Ischemic Stroke 
	Evaluation and Investigations 
	Management 
	Cerebellar Infarction 
	Malignant Middle Cerebral Artery (MCA) Territory Infarction 
	TIA and Minor Infarction—Management 

	Atherosclerotic Cerebrovascular Disease 
	Carotid Artery 
	Vertebrobasilar Insufficiency (VBI) 

	Cerebral Arterial Dissections (CADs) 
	Introduction 
	Pathophysiology 
	Etiology of “Spontaneous” Dissections 
	Clinical Presentation 
	Evaluation 
	Treatment 
	Outcome 

	Cerebrovascular Bypasses 
	Introduction 
	Classification 
	Indications 
	EC–IC Bypass for Cerebrovascular Ischemia 

	Cerebral Vein and Dural Sinus Thrombosis (CVST) 
	Introduction 
	Etiologies 
	Frequency of Involvement of Dural Sinuses and Other Veins 
	Pathophysiology 
	Clinical Features 
	Diagnosis 
	Prognosis 
	Treatment 
	References


	Spontaneous Intracerebral Hematoma
	Introduction 
	Intracerebral Hemorrhage in Adults 
	Risk Factors 
	Major Risk Factors 
	Weak Risk Factor 
	Ganglio-Thalamic ICH: Etiologies 
	Lobar Hemorrhage 

	Clinical Presentation of an ICH 
	Diagnostic Imaging 
	CT Scan 
	CTA 
	MRI Scan 
	MRV 

	Herniation Syndrome 
	Management 
	Medical Management 
	Surgical Management 
	Rehabilitation 
	References


	Subarachnoid Hemorrhage and Intracranial Aneurysm
	Introduction 
	Etiologies, Types and Frequencies of SAHs 
	Natural History of Disease 
	Morphology of a Saccular Aneurysm 
	Risk Factors for an SAH 
	Clinical Features 
	Symptoms and Signs 
	Meningismus 
	Coma Following an SAH 
	Mortality in Aneurysmal SAH 

	Intracranial Aneurysm 
	Presentation of a Ruptured Aneurysm 
	Presentation of an Unruptured Aneurysm 
	Diagnosis 
	Gradings 
	Treatments of an Intracranial Aneurysm 

	Anterior Communicating Artery (ACOM) Aneurysm 
	Types of ACOM Arteries 
	Surgical Technique 
	Complications of ACOM Aneurysms 

	Posterior Communicating (PCOM) Artery Aneurysm 
	Middle Cerebral Artery (MCA) Aneurysm 
	MCA Aneurysm Dome Projection 
	Surgical Technique 
	Complications 
	Giant MCA Aneurysm 

	Basilar Top Aneurysm 
	Types of Basilar Top Aneurysms 
	Microsurgical Approaches 

	ICA Bifurcation Aneurysm 
	Surgical Technique 

	Blood Blister Aneurysm 
	Surgical Technique 

	IC Dorsal Wall Aneurysm 
	Surgical Technique 

	Ophthalmic Segment Aneurysm 
	Surgical Technique 

	Paraclinoid Aneurysm 
	Surgical Treatment 

	Cavernous Carotid Aneurysm 
	Surgical Technique 

	DACA (Distal Anterior Cerebral Artery) Aneurysm 
	Surgical Technique 

	PICA Aneurysm 
	Surgical Technique 

	Dissecting Aneurysm 
	Surgical Technique 

	Mycotic Aneurysm 
	Surgical Management 

	Anterior Choroidal Artery (AChA) Aneurysm 
	Surgical Technique 

	Multiple Aneurysms 
	Management of Giant Aneurysms 
	BTO (Balloon Test Occlusion) of the Carotid and Vertebral Artery 
	Bypasses for Giant Aneurysms 
	How to Manage Giant MCA Aneurysms 
	How to Manage Giant ACOM Aneurysms 
	How to Manage Giant Basilar Top Aneurysms 

	Angio Negative SAH 
	SCA Aneurysm 
	Posterior Cerebral Artery (PCA) Aneurysm 
	Vertebral Artery (VA) Aneurysm 
	References


	Cerebral Arteriovenous Malformation (AVM)
	Introduction 
	Types Vascular Malformations 
	Components of an AVM 
	Classification of AVMs 
	Clinical Presentation 
	Natural History of Diseases 
	Radiological Assessment and Classification 
	Treatment 
	Microneurosurgical Treatment 

	Conclusions 
	References


	Cerebral Arteriovenous (AV) Fistula
	Introduction 
	Dural AV Fistula (DAVF) 
	Epidemiology 
	Distribution of Dural Supply 
	Classification of DAVFs 
	Signs and Symptoms 
	Risk Factors 
	Treatment of Arteriovenous Fistulas (DAVFs) 
	Types of AV Fistulas (According to the Location) and Their Surgical Approach 

	Vein of Galen Malformation 
	Introduction 
	Clinical Features 
	Classifications 
	Treatment: Options 
	Outcomes 

	Pial AV Fistula 
	References


	Caroticocavernous Fistula (CCF)
	Introduction 
	Anatomy of the Cavernous Sinus 
	Classification of the CCF 
	Pathophysiology 
	Natural History of CCFs 
	Etiology 
	Clinical Presentation 
	Symptoms 
	Signs 

	Radiological Assessment 
	Treatment of CCFs 
	Carotid Compression 
	Endovascular Management Is the Main Stay of Management 
	Surgical Trapping with or Without an STA–MCA Bypass 
	Gama-Knife Radiosurgery 
	References


	Cerebral Cavernous Malformation (CCM)
	Introduction 
	Natural History of Cavernoma 
	Location 
	Developmental Venous Anomaly (DVA) 
	Associations 
	Classification Based on the Location 

	Radiological Features of Cavernomas 
	Clinical Presentation 
	Treatment 
	Microsurgery 
	Conservative Treatment 
	Stereotactic Radiosurgery 
	References


	Moyamoya Disease (MMD)
	Introduction 
	Moyamoya Syndrome-Associated Diseases 
	Epidemiology 
	Types 
	The Suzuki Stages 

	Treatment 
	Surgical Revascularization 
	Conservative Treatment 
	References


	Endovascular Neurosurgery
	History of Endovascular Neurosurgery 
	SAH and Intracranial Aneurysms 
	Endovascular Coiling 
	Balloon-Assisted Coiling 
	Stent-Assisted Coiling 
	Flow Diversion 
	Flow Disruption 
	Embolization with Liquid Embolic Agents 

	Carotid Atherosclerotic Stenosis and Stenting 
	Endovascular Techniques 
	Post-Procedural Outcomes 

	Intracranial Arterial Stenosis and Stenting 
	Vertebral Artery (VA) Stenosis and Stenting 
	Carotid–Cavernous Fistula (CCF) 
	Classification 
	Etiopathology with Mode of Presentation 
	Investigations: Evaluation 
	Treatment 

	Cranial Dural Arteriovenous Fistulas (DAVFs) 
	Introduction 
	Common Locations 
	Epidemiology 
	Clinical Features 
	Natural History and Risk of Hemorrhage 
	Investigation: Evaluation 
	Treatments 

	Cranial Arterio-Venous Malformation (AVM) 
	Introduction 
	Anatomy 
	Etiopathogenesis 
	Epidemiology 
	Pathology 
	Physiopathology and Biology 
	Natural History 
	Clinical Features 
	AVMs and Aneurysms 
	Investigations and Evaluation 
	Grading of Cranial AVM 
	Treatments 

	Spinal Vascular Malformation (SVM) 
	Classification 
	Pathophysiology 
	Clinical Manifestation 
	Spinal DSA and ITS Techniques 
	Endovascular Therapy for SVMs 
	References



	Section VIII: Cranial Infection
	Cerebral Infection and Parasitic Infestation
	Introduction 
	Acute Bacterial Meningitis 
	Epidemiology 
	Etiology and Pathophysiology 
	Clinical Features 
	Laboratory Investigations 
	Treatment 
	Complications and Treatment 

	Viral Meningitis 
	Fungal Infections 
	Brain Abscess 
	Etiology and Pathogenesis 
	Clinical Features and Diagnosis 
	Imaging 
	Treatment 

	Subdural Empyema 
	Presentation 
	Evaluation 
	Treatment 

	Tuberculosis 
	Epidemiology 
	Pathogenesis 
	Pathology 
	Clinical Features 
	Diagnosis 
	Complications 
	Treatment 

	Parasitic Infestations 
	Neurocysticercosis 
	Hydatidosis 
	Cerebral Malaria 

	Shunt Infection 
	Etiology and Pathogenesis 
	Clinical Manifestations 
	Laboratory Data 
	Treatment 
	References



















	Section IX: Cranial Neoplasms
	Brain Tumours
	Incidence/Epidemiology 
	Classification 
	Intrinsic Brain Tumours 
	Gliomas 
	Ependymomas 
	Medulloblastoma 
	Intracranial Metastasis 

	Extrinsic Tumours and Tumour-like Conditions 
	Meningioma 
	Solitary Fibrous Tumour (Haemangiopericytomas) 
	Dermoids and Epidermoids 

	Sellar, Suprasellar, and Parasellar Tumours 
	Pituitary Tumours 
	Craniopharyngioma 
	Rathke’s Cleft Cyst 

	Pineal Tumours 
	Clinical Considerations 
	Investigative Considerations 
	Treatment Considerations 

	Intraventricular Tumours 
	Clinical Considerations 
	Treatment Considerations 
	References


	Skull Base Tumours
	Abbreviations
	Introduction 
	Esthesioneuroblastoma 
	Clinical Considerations 
	Investigative Considerations 
	Treatment Considerations 

	Juvenile Nasopharyngeal Angiofibroma 
	Clinical Considerations 
	Investigative Considerations 
	Treatment Considerations 

	Clival Chordoma 
	Clinical Considerations 
	Investigative Considerations 
	Treatment Considerations 

	Trigeminal Schwannoma 
	Clinical Considerations 
	Investigative Considerations 
	Treatment Considerations 

	Tumours of the Cerebellopontine Angle (CPA) and Vestibular Schwannoma 
	Clinical Considerations 
	Investigative Considerations 
	Treatment Considerations 

	Glomus Tumour 
	Clinical Considerations 
	Investigative Considerations 
	Treatment Considerations 

	Cavernous Sinus Lesion 
	Clinical Considerations 
	Investigative Considerations 
	Treatment Considerations 

	Orbital Tumour 
	Clinical Considerations 
	Investigative Considerations 
	Treatment Considerations 

	Surgical Approaches to the Skull Base 
	Pterional Craniotomy 
	Orbito-zygomatic Craniotomy 
	Subtemporal Approach 
	Kawase Approach 
	Transpetrosal Approaches to the Posterior Fossa 
	Retrosigmoid Approach 
	Suboccipital Craniotomy 
	References



	Section X: Spinal Neurosurgery
	Spinal Anatomy, Mobility, Balance, and Deformity
	Abbreviations
	Anatomy of the Spine 
	History 
	Basic Concepts 

	Concept of Balances 
	Spine Sagittal Balance 

	Kyphosis 
	Aetiology of Kyphosis 
	Scheuermann Kyphosis 
	Postlaminectomy Kyphosis 

	Scoliosis 
	Introduction and Classification 
	Management 
	References


	Spinal Injuries
	Abbreviations
	Introduction 
	Epidemiology and History 
	Three-Column Concept of the Spine 
	Clinical Evaluation of SCI 
	Neurological Evaluation 
	Radiographic Evaluation 
	Types of Spinal Cord Injury 
	General Types of Spinal Cord Injury 
	Specific Types of Spinal Cord Injuries 

	Medical Complications of Spinal Injuries 
	Cardiovascular Complications 
	Orthostatic Hypotension 
	Thermoregulation 
	Autonomic Dysreflexia 
	Deep Vein Thrombosis 
	Respiratory Complications 

	Prognosis for Recovery and Prediction of Outcome 
	Pharmacological and Surgical Procedures to Increase Recovery and Regeneration 
	Conclusions 
	References


	Degenerative Spinal Disease
	Abbreviations
	Introduction 
	Degenerative Disc Disease 
	Anatomy and Physiology of the Disc 
	Biomechanics of the Spine 
	Changes Caused by Ageing 

	Lumbar Disc Herniation 
	Introduction 
	Causes 
	Risk Factors 
	Pathophysiology 
	Clinical Features 
	Differential Diagnosis 
	Investigations 
	Management 
	Cauda Equina Syndrome 

	Spondylolisthesis 
	Introduction 
	Classification and Aetiology 
	Presentation 
	Investigations 
	Management 

	Dorsal Disc Prolapses 
	Introduction 
	Clinical Features 
	Neuroimaging 
	Treatment 

	Cervical Spondylosis and Myeloradiculopathy 
	Cervical Disc Herniation 

	Ossification of the Posterior Longitudinal Ligament (OPLL) 
	Introduction 
	Stages of Spinal Cord Damage Due to OPLL 
	Pathologic Classification 
	Treatment Decisions Based on Clinical Grade 

	Degenerative and Inflammatory Craniovertebral Junction (CVJ) Instability: Atlantoaxial Dislocation (AAD) 
	Introduction 
	Craniocervical Junction: Anatomy 
	Aetiology 
	Clinical Presentation 
	Differential Diagnosis 
	Investigations and Diagnosis 
	Classification of Atlantoaxial Dislocations 
	Treatment 

	Atlanto-Occipital Dislocation (AOD) 
	Ligamentum Flavum Hypertrophy (LFH) 
	References


	Spinal Tumours
	Abbreviations
	Epidemiology of Spinal Tumours 
	Classification of Spinal Tumours 
	Intradural–Extramedullary Tumours 
	Intradural–Intramedullary Tumours 

	Extradural Tumours 
	Chordoma 
	Epidural Tumours 
	Metastasis 

	Sacral Spinal Tumours 
	Lymphoma 
	PCNSL 

	Rare Spinal Cord Tumours 
	Epidemiology 
	Diagnostics 

	Dumbbell Tumours of the Spine 
	Spinal Arachnoid Cysts 
	Cysts and Tumour-like Lesions 
	Diagnostics and Differential Diagnostics of Spinal Cord Tumours 
	Benign Tumours of the Spinal Column 
	Spinal Osteosarcoma 
	References


	Spinal Infections and Parasitic Infestation
	Abbreviations
	Introduction 
	Incidence 
	Types of Spinal Infection 
	According to Anatomical Site 
	According to Aetiology 

	Predisposing Factors 
	Post-Procedure Spinal Infection 
	Post-Procedure Spinal Infection 

	Aetiopathogenesis 
	Clinical Presentation 
	Diagnosis 
	Management 
	Nonsurgical Management 
	Surgical Management 

	Follow-Up 
	Outcome 
	Recurrence 
	Spinal Tuberculosis/Pott’s Disease 
	Introduction 
	Incidence 
	Pathophysiology of Spinal TB 
	Clinical Presentation of Spinal TB 
	Diagnosis 
	Management 
	Cold Abscess 

	Spinal Epidural Abscess 
	Introduction 
	Aetiopathogenesis 
	Clinical Features and Diagnosis 
	Treatment 
	Outcome 

	Pyogenic Spondylodiscitis 
	Introduction and Aetiopathogenesis 
	Clinical Presentation 
	Investigations 

	Postoperative and Iatrogenic Spondylodiscitis 
	Introduction 
	Predisposing Factors and Aetiology 
	Treatment 

	Fungal Spinal Infection 
	Parasitic Spinal Infestation 
	Neurocysticercosis 
	Neuroschistosomiasis 
	Toxoplasmosis 
	Echinococcal (Hydatid) Disease 

	Conclusions 
	References


	Spinal Vascular Lesions
	Abbreviations
	Spinal Vascular Anatomy 
	Spinal Cord Ischaemic Conditions 
	Anterior Spinal Artery (ASA) Syndrome 
	Posterior Spinal Artery Syndrome (PSAS) 
	Venous Infarction (Total Cord Syndrome) 

	Spinal Vascular Malformations (SVMs) 
	Classification 
	Presentation 
	Evaluation 
	Treatment 

	Spinal Cavernous Malformation 
	Spinal Epidural and Subdural Haematomas 
	Vertebral Haemangioma (VH) 
	Introduction 
	Clinical Presentation 
	Evaluation 
	Treatment 
	References



	Section XI: Endoscopic Neurosurgery
	Endoscopy and MIS in Neurosurgery
	Abbreviations
	Introduction 
	Neuroendoscopic Instruments 
	Endoscopic Third Ventriculostomy (ETV) 
	History and Background 
	Important Operative Landmarks 
	Precautions 
	Success Rate of ETV 

	Complex Hydrocephalus Simplifications and Intracranial Cysts 
	Multiloculated Hydrocephalus 
	Intracranial Cysts 

	Endoscopic Applications in Neuro-Oncology 
	Endoscope-Assisted Microsurgery 
	Endoscopy for Base of the Skull Lesions 
	Endoscopic Transsphenoidal Surgery 
	Introduction 
	Operative Procedural Techniques 
	Advantages of Endoscopic Transsphenoidal Surgery 
	Complications of Endoscopic Transsphenoidal Surgery 

	Endoscopy in Intracranial Aneurysm Surgery 
	General Roles of Endoscope
	General Roles of Endoscope 

	Microvascular Decompression 
	Surgery for Craniosynostosis 
	Endoscopic and Endoscope-Assisted ICH Evacuation 
	Spinal Endoscopy 
	Introduction 
	History of Endoscopic Spine Surgery 
	Endoscopic Lumbar Spinal Surgery 
	Endoscopic Cervical Spine Surgery 
	Thoracic Spinal Endoscopy 

	Endoscopy in Peripheral Nerve Surgery 
	Future Directions 
	References



	Section XII: Functional Neurosurgery
	Dementia
	Abbreviations
	Introduction 
	Dementia and Causes 
	Diagnosing Dementia 
	Molecular Neuroimaging of the Dementias 
	Memory Dysfunction in Dementia 
	The Neuropathology of the Dementing Disorders 
	References


	Movement Disorders and Other Functional Neurosurgery
	Abbreviations
	Movement Disorder Surgery 
	Introduction 
	Definition of Movement Disorders 
	Parkinson’s Disease 
	Tremor 
	Dystonia 
	Stereotactic Neurosurgery 
	Surgery for Movement Disorders 

	Surgery for Spasticity 
	Etiologies 
	Clinical Features 
	Grading Spasticity (The Ashworth Scale) 
	Treatment 

	Torticollis (Wry Neck) 
	Etiology 
	Investigations 
	Treatment 

	Trigeminal Neuralgia (TN) 
	Introduction 
	Diagnostic Criteria 
	Classification of TN 
	Incidence and Pathophysiology 
	Causes 
	Clinical Features 
	Diagnosis 
	Treatment 

	Hemifacial Spasm (HFS) 
	Introduction 
	Etiopathophysiology 
	Investigations 
	Treatment 

	Glossopharyngeal Neuralgia (GN) 
	Pathophysiology 
	Clinical Features 
	Investigations 
	Treatment 

	Psychosurgery 
	Introduction 
	Prerequisites for NPM 
	Surgical Procedures 

	Intractable Pain Surgery 
	Introduction 
	Options of Pain Surgeries 
	References


	Epilepsy and Epilepsy Surgery
	Abbreviations
	Introduction 
	ILAE (International League against Epilepsy) Classification of Seizure Types, Expanded Version 
	Classification of Epilepsy 
	Epilepsy Syndrome 

	Etiology of Epilepsy 
	Etiology Genetic 
	Structural Etiology 
	Metabolic Etiology 
	Immune Etiology 
	Infectious Etiology 
	Unknown Etiology 

	Epilepsy Imitators 
	Drug-Resistant Epilepsy 
	Epilepsy Surgery 
	Introduction 
	Principle of Presurgical Evaluation 

	Conclusions 
	References



	Section XIII: Peripheral Nerve
	Peripheral Nerve Surgery
	Abbreviations
	Peripheral Nerve Injury (PNI) 
	Introduction and History 
	Peripheral Nerve Anatomy 
	Peripheral Nerve Physiology and Trauma Responses 
	Classification of PNI 
	Nerve Conduction Studies (NCSs), Electromyograms (EMGs) and MRI 
	Mechanism of PNI and Neuropathology 
	Recovery Time Frame for PNI 
	Treatment Approaches 
	Conclusions 

	Peripheral Nerve Tumor Surgery 
	Introduction 
	Clinical Presentation and Diagnostic Approach 
	Imaging 
	Benign Neoplasms of Nerve Sheaths or Nerve Sheath Tumors 
	Malignant Peripheral Nerve Sheath Tumors (MPNSTs) 

	Peripheral Nerve Entrapment 
	Introduction 
	Pathological Mechanisms of EN 
	Epidemiology of EN 
	Causes and Risk Factors of EN 
	Clinical Features of EN 
	Investigations 
	Treatment Options 
	Outcomes of EN 
	Carpal Tunnel Syndrome 
	References



	Section XIV: Future Directions
	Future Directions in Neurosurgery
	Abbreviations
	Introduction 
	Robotics in Neurosurgery 
	Introduction 
	Types of Neuro-Robots 
	Advantages of Neuro-Robotics 
	Applications in Neurosurgery 
	Conclusions 

	Neuro Stem Cell Therapy 
	Introduction 
	Applications in Neurosurgery 
	Conclusions 

	Gene Therapy in Neurosurgery 
	Introduction 
	Applications in Neurosurgery 
	Conclusions 

	Drug Addiction Surgery 
	Introduction 
	Application 
	Conclusions 

	Hydrocephalus Research 
	Introduction 
	Medical Research 
	Surgical Research 
	Conclusions 

	Culminating Remark 
	References



	Section XV: Neurology
	Neurological Medical Diseases for Neurosurgeons
	Abbreviations
	Encephalitis 
	Introduction 
	Signs and Symptoms 
	Causes 
	Investigations 
	Treatment 
	Prognosis 

	Demyelinating CNS Diseases 
	Acute Disseminated Encephalomyelitis (ADEM)/Post-Infectious Encephalomyelitis 
	Multiple Sclerosis 
	Acute Transverse Myelitis 
	Leukodystrophies 

	Motor Neuron Disease (Amyotrophic Lateral Sclerosis) 
	Introduction 
	Etiology 
	Clinical Presentation 
	Investigations 
	El Escorial Criteria for Diagnosis of MND/ALS 
	Treatment 

	Inherited Motor Neuron Disorders 
	Spinal Muscular Atrophies (SMAs) 

	Peripheral Neuropathies 
	Introduction 
	Etiology 
	Clinical Features 
	Evaluation 
	Treatment 

	Guillain–Barré Syndrome (GBS) 
	Introduction 
	Incidence and Etiopathogenesis 
	Clinical Features 
	Clinical Types of GBS 
	Investigations 
	Treatment 
	Outcome 

	Chronic Inflammatory Demyelinating Polyneuropathy (CIDP) 
	Outcome with Therapy 

	Neuromuscular Junction Disorder: Myasthenia Gravis (MG) 
	Introduction 
	Etiology 
	Pathology 
	Clinical Features 
	Differential Diagnosis 
	Natural History 
	Investigation 

	Inherited Myopathies 
	Inherited Muscle Disorders 
	Muscular Dystrophies 
	Dystrophies: General Principles and Investigation 

	Neurometabolic Diseases: Wilson Disease 
	Introduction 
	Pathology 
	Clinical Presentations 
	Diagnosis 
	Treatment 
	References



	Section XVI: Rehabilitation
	Neurorehabilitation in Neurosurgery
	Abbreviations
	Introduction and Concepts 
	Spinal Cord Injury (SCI) 
	Spinal Canal Stenosis and Disc Surgery 
	Traumatic Brain Injury (TBI) 
	Rehabilitation of Stroke Patients 
	Rehabilitation of Patients with Brain Tumor 
	Conclusions 
	References



	Blank Page



