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Theme of the lesson: "Methods of research in the diagnosis of diseases of the nervous system."

                                                       Purpose of the lesson:

1. To study non-invasive and invasive methods of research in neurology and neurosurgery.

2. To learn the principles of diagnosing subarachnoid hemorrhage, tumors of the brain and spinal cord.

3. To learn the ability to formulate indications for the use of certain additional methods in the diagnosis of diseases of the nervous system.

4. To learn the skills of interpreting objective methods of diagnosis in neurology and neurosurgery.
                                          Questions for the preparation for the lesson:

1. A set of additional research methods in patients with craniocerebral and vertebral-spinal trauma;

2. A complex of additional methods of investigation in patients with convulsive syndrome;

3. A complex of additional methods of investigation in patients with vascular pathology of the brain and spinal cord;

4. A set of additional research methods in patients with the consequence of the transferred organic diseases of the nervous system, hydrocephalus;

5. A set of additional research methods in patients with the presence of a volumetric process of the brain and spinal cord.

As has been proved by many years of experience, in the diagnosis and treatment of diseases of the central and peripheral nervous system there can be various inaccuracies and errors both in determining the localization of the pathological process and its character. Even clear neurological symptoms are not a guarantee of an accurate diagnosis of the localization of the process, since they can arise not only in the location of the pathological focus, but also in the neighborhood with it, and even at a distance from it. That is why both in the neurological and in neurosurgical practice, there is a need for additional research methods to clarify the cause of these symptoms.
Various non-invasive studies (non-invasive (Echo, EEG, REG, craniography, spondylography, CT, MRI) and invasive methods (lumbar and suboccipital punctures, myelography, pneumo- or myeloencephalography, ventriculography, cerebral angiography, etc.) for certain indications, because they may have various complications.

Classification of additional research methods in the diagnosis of diseases of the nervous system:

non-invasive research methods (craniography, spondylography, EchoEG, EEG, REG, UZDG, CT, MRI, PET);

- Invasive examination methods (lumbar and suboccipital punctures, myelography, pneumo- or myeloencephalography, ventriculography, cerebral angiography);

-the principle of diagnosis of subarachnoid hemorrhage from an aneurysm.

Principles of the work of diagnostic rooms for conducting additional research methods in neurological and neurosurgical patients:

a) the principle of the X-ray room:

- craniography (sagittal, frontal, axial; sighting radiography of the Turkish saddle;

- Radiography of orbits, channels of optic nerves along the Reza;

- X-ray of the temporal bone according to Stenvers, Schuler, Mayer;

- Spondylography (sagittal, frontal, oblique projections);

- X-ray of the cervical, thoracic and lumbosacral spine;

- Radiography of the atlanto-axial spine;

-tomography of the skull and spine;

b) the principle of the cabinet of neurophysiological research methods (Echo, EEG, REG, EMG, UZDG);

c) operating principle of the otoneurological cabinet:

-experience of the auditory analyzer (whisper and colloquial speech, tuning fork tests, computer audiometry);

- Investigation of the vestibular analyzer (nystagmus study, electronstagmography, Romberg samples, spontaneous arm deflection, caloric assay, rotary test according to Barani, otolithic reaction, fistulous symptom, study of evoked potentials, stabilography, stabilometry);
-experience of the function of the cerebellum (gait, finger-nasal test, test for adiadochokinesis);

- investigation of the cranial nerves (I-XII);

d) operating principle of the ophthalmologic room (examination of visual acuity, visual fields and eye fundus);

e) the principle of the neurological department:

-pneumoencephalography;

-pneumocisternography;

- ventriculography;

- myelography (ascending, descending);

- Venospondilography;

- discography;

- epidurography;

e) the principle of the dressing neurosurgical department:

- lumbar puncture;

- suboccipital puncture;

- Ventricular puncture (anterior horn, horn, temporal horn);

- a technique for conducting liquorodynamic samples (Kvekkenstedt, Stukkei, Puseppa);

- Ventilation technique for ventricular drainage according to Arendt;

g) the principle of the work of the department of computer research methods:

- computed tomography (skull and brain, spine and spinal cord); magnetic resonance imaging (brain and spinal cord);

h) the operating principle of the department of X-ray surgical methods of research:

- cerebral angiography (carotid, vertebral, total, selective);

- spinal angiography.

The student faces the task of studying the principles and methods of research of neurological patients.

                                           Themes of written homework:

1. Preparation of abstract reports: "The importance of complex research methods in the clinic of nervous diseases and neurosurgery", "Non-invasive methods of research"

"Invasive methods of research", "Indications and contraindications to additional diagnostic methods";

2. Preparation of material for presenting data of additional research methods in a practical lesson.
Tests

1) Do EchoEG and EEG refer to invasive methods of research?

2)Are liquorodynamic tests performed with ventriculography?

3) Do lumbar and ventricular punctures refer to invasive methods of investigation?

4) Is lumbar puncture indicated with changes in EchoEG and stagnant changes in the fundus?

5) Emphasize which of the listed methods of research are invasive: MR-tomography myelography spondylography venependilography

6) Emphasize which of the listed methods of research fall within the competence of the otoneurologist: the study of the auditory analyzer the examination of the eye bottom the study of the fields of vision the study of the vestibular analyzer the study of the function of the cerebellum the study of the cranial nerves

7) Emphasize which of the listed methods of research are non-invasive: craniography angiography computed tomography pneumoencephalography

8) Emphasize the function of which cranial nerves the oto-neurologist examines: I, II, III, IV, V, VI, VII, VIII, IX, X, XI, CP, XIII

9) Emphasize what is involved in neuropsychological research: the study of cerebellar function, the study of higher cortical functions, the study of cranial nerves

10) Is lumbar puncture indicated in the presence of a volumetric process in the region of the posterior cranial fossa?

11) Emphasize which diagnostic method is more applicable in patients with voluminous

process of the spinal cord: computed tomography, magnetic resonance imaging

12) The EchoEG technique is based on the measurement of X-ray absorption

13) The CT technique of the brain is based on recording brain biopotentials from an intact head surface

14) Is the displacement (lateralization) of the median complex (M-echo) characteristic at

Echo in a patient with a tumor in the posterior cranial fossa?

15) Is ventriculography used to diagnose a spinal cord tumor?

16) Emphasize what research methods are needed in the presence of subarachnoid hemorrhage: electroencephalography spondylography craniography angiography computed tomography myelography lumbar puncture

17) The method of echoencephalography is based on the phenomenon of reflection of ultrasound from the boundaries of two media with different acoustic properties

18)The method is based on recording and analyzing the bioelectric activity of muscle and peripheral nerve fibers: EEG or EMG. Underline.

19)Emphasize what changes in cerebrospinal fluid are characteristic of the liquorodynamic block:

lymphocytic pleocytosis

cell-cell dissociation

protein dissociation
20) Emphasize which methods of research are indicated in the presence of a meningeal symptom complex:

-Jelography

lumbar puncture

-angiography

-Throw of the brain

-electroencephalography

-EhoEG

To fix the material, solve the tasks

Task 1.

When examining a patient with complaints of headache of paroxysmal nature, nausea and vomiting, the following changes are revealed in the study of additional diagnostic methods: neurologist - stagnant changes in optic discs, craniography - "finger impressions" on the bones of the cranial vault, straightening and thinning the back of the Turkish saddle, CT of the brain - symmetrical widening of the lateral and III ventricles, IV ventricle not changed.

Question: What is it possible to set up the syndrome according to additional methods of research. Specify the location of the lesion.

Task 2.

The patient with complaints of weakness in the legs with paraclinical methods of examination revealed the following results: spondylography - atrophy of the roots of the arches (Elberg-Dyke syndrome) in the region of the ThVIII body of the vertebra, lumbar puncture with liquorodynamic assays - in the tests of Queckenstedt and Stukka - liquor block, - protein-cell dissociation, ascending myelography with omnipacus - Stopping the contrast at the level of the upper margin of the ThIX vertebra.

Question: What kind of disease can be said according to additional methods of research?

Task 3.

The patient suffers from headaches, vomiting for 2 months, there is a swaying while walking to the right.

Objectively: in the Romberg position and when walking, it deviates to the right. Hypotension in the muscles of the hands and legs more distinctly on the right. On the right he misses at a finger-nasal and heel-knee tests, adiadochokinesis and hypermetropia are revealed.

Question: Specify the topic of defeat. What additional diagnostic methods are needed?
Task 4.

The patient gradually for 3 years develops weakness in the extremities from the bottom up with the development of movement disorders: in the legs - until complete absence, in the hands - the volume of movements is sharply reduced.

Objectively: a complete lack of movement in the legs, in the hands-movement is limited. In the legs, the tone is sharply elevated, knee and Achilles reflexes are high, the symptoms of Babinsky and Rossolimo are from both sides. In the hands of the tone is lowered, tendon and periosteal reflexes are lowered. Pain during percussion of spinous processes of Cv - CVI vertebrae with irradiation in hands. Retention of urine and stool.

Question: Determine the syndromic diagnosis.

-Specify the topic of defeat.

- Specify additional diagnostic methods.

Task 5.

A patient of 6 years complains of nocturnal headaches, at the height of which vomiting is noted. In addition, vision decreased in both eyes, the field of vision changed, weight significantly increased (for 6 months it recovered by 12 kg).

Question: Where is the locus of the lesion localized?

- Specify additional diagnostic methods.

Task 6.

At the patient of 30 years on a background of full health at an exercise stress there was a sharp headache in a nape with an irradiation in eyes, vomiting. On examination: stunning, semiptosis on the right, divergent strabismus due to the right eye, stiffness of the occipital muscles by 3 p / n, Kernig symptom at an angle of 140 ° on both sides.

Question: What kind of disease can you think of first?

- Specify additional research methods.
Task 7.

At the patient at inspection the following data are revealed: craniography - strengthening

venous pattern, the presence of a hyperostosis in the right parietal bone is closer to the sagittal line; EchoEG - displacement of median structures to the left by 6 mm; CT of the brain - volume formation of 44 x 52 mm in the right parietal region with a density of 58 NED; carotid angiography on the right - volume formation in the right parietal region with the presence of its own vascular network.

Question: What kind of disease can you think of first?

Answers to tests
1. no;

2. no;

3. yes;

4. no; 
5. 3.4;

6. 1.4.5.6;

7. 3;

8. VIII; 
9. 2;

10. no; 
11. 2;

12. no;

13. no;

14. no;

15. no; 
16. 4.57;

17. Yes; 
18. 2; 
19. 2; 
20. 2.4.6.

                                           Answers to situational tasks:

 Task 1.

Syndrome of intracranial hypertension in the form of occlusive hydrocephalus at the level of the aqueduct of the midbrain.

Task 2.

The volumetric process of the spinal cord (most likely a tumor) with its compression on  

level ThVIII vertebra.

Task 3.

The defeat of the right hemisphere of the cerebellum. In this situation, the following research methods should be used: examination of the neurologist and otoneurologist, craniography, CT (or MRI) of the brain.

Task 4.

Sluggish upper paraparesis. Lower spastic paraplegia. Disorder of the function of the pelvic organs by the central type.

The defeat of the cervical thickening.

Methods: cervical spondylography, ascending myelography, lumbar puncture with liquorodynamic assays, suboccipital puncture with descending myelography, MRI of the cervical spinal cord.

Task 5.

Chiasmatic-sellyar region.

Methods of investigation: neurologist, craniography, radiography of the Turkish saddle, hormonal background, CT of the brain with intravenous enhancement.

Task 6.

Subarachnoid hemorrhage of the aneurysmal nature (supra-clinoid section of the right internal carotid artery).

Methods of investigation: neyroftalmolog, EchoEG, lumbar puncture CT of the brain, carotid angiography.

Task 7.

The patient has a tumor (meningioma) of the right parietal-parasagittal region.
