
Stereotactic and functional

neurosurgery



STEREOTACTIC NEUROSURGERY

PRINCIPLE: achievement of a target within the brain by calculation of

coordinates. Calculations are based on stereotactic maps, or on 3D

MRI and CT sequences

The term stereotactic (Greek: stereo=3-dimensional, tactic=to touch) surgery was initially used in 

animals, and was based on atlases of three dimensional coordinates compiled from dissections

NON-FUNCTIONAL STEREOTACTIC NEUROSURGERY 

biopsy, evacuation of blood, pus, foreign body

FUNCTIONAL STEREOTACTIC NEUROSURGERY 

electrothermal coagulation, cryo coagulation, structure stimulation



Indications for stereotactic neurosurgery 

1. biopsy a) deeply located cerebral lesions: especially near eloquent brain 

b) brain stem lesions: may be approached through the cerebral hemisphere

c) multiple small lesions (p.333) (e.g. in some AIDS patients) 

d) patient medically unable to tolerate general anesthesia for open biopsy 

2. catheter placement a) drainage of deep lesions: cyst, abscess 

b) catheter placement for intratumoral chemotherapy 

c) radioactive implants for interstitial radiation brachytherapy 

3. evacuation of intracerebral hemorrhage

- - - -

4. lesion generation a) movement disorders: Parkinsonism, dystonia, hemiballismus 

b) treatment of chronic pain 

5. electrode placement – „deep (electrophysiologic) brain stimulation“

a) depth electrodes for Parkinsonism

b) epilepsy 

c) for chronic pain 



Stereotactic biopsy 

Biopsy may be performed through a small craniotomy, or through a smaller burr hole with a needle. 

Although it may be performed under local or general anesthesia, it is more commonly done under 

general

Contraindications 1. coagulation disorders 

2. inability to tolerate general anesthesia and to cooperate for local anesthesia

Complications The most frequent complication is hemorrhage, although most are too small to have 

clinical impact. The risk of a major complication (mostly due to hemorrhage) ranges from 0–3% 

Infection is an infrequent complication.



Source: Springfield neurological and spine institite

Stereotactic biopsy

Stereotactic frame



Deep brain stimulation

A variety of conditions may be treated including: 

1. movement disorders

a) Parkinson’s disease

b) dystonia

c) tremor

2. epilepsy

3. pain - response is variable, typicallyonly 25–60% respond

4. potential uses a) psychiatric disorders: mainly ● Tourette syndrome ● obsessive

compulsive disorders ● depression: subgenual

b) obesity

c) drug addiction



Typical targets used in functional brain surgery

Source: Greenberg, Handbook of Neurosurgery



Deep brain stimulation (DBS) for Parkisonism treatment in the area of the globus pallidus internus and 

subthalamic nucleus can relieve parkinsonian symptoms without irreversibly destroying tissue. A randomized

study showed similar eficacy between thalamotomy and DBS, but fewer side effects with DBS A more recent

target of interest for DBS is the pedunculopontine nucleus.

Technique 

General information:

Antiparkinsonian medications are withheld the morning of the procedure to bring out symptoms. 

A stereotactic frame is applied under local anesthetic 

Radiologic target localization May utilize: MRI, CT MRI is the most common imaging modality, and may best 

demonstrate the desired anatomy, but is susceptible to geometric distortion. Therefore many centers also 

utilize CT to supplement MRI

A small-diameter burrhole is used. The trajectory should avoid midline venous structures, arterioles within 

sulci (therefore enter through a gyrus), and passage through the lateral ventricle.

Electrophysiologic target localization :

Stimulation: The patient must be awake for the procedure. For patients with dyskinesias that occur only 

following a dose of medication, their normal dose of medicine is given after imaging to bring out the symptoms 

for the procedure.

Stimulation (and recording) is required to verify the neurophysiologic target which varies between individuals.

Pallidum stimulation usually increases (but occasionally decreases) contralateral muscle tone. Also look for 

reduction of tremor or dyskinesia. Contralateral weakness or hypotonia indicates proximity to the internal 

capsule. Visual scotomata suggests stimulation of the optic tract. 

(Source: Greenberg, Handbook of Neurosurgery)



Source https://www.singhealth.com.sg/news/medical-news/parkinson-

disease-deep-brain-stimulation



Deep brain stimulation – electrode implantation



Deep brain stimulation – electrode implantation



Deep brain stimulation – electrophysiological verification of target-structure


