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Introduction

A brain tumor is one of the most devastating forms of human illness, especially when occurring in the posterior fossa: hindbrain cancer. Brainstem compression, herniation, and death are all risks in this critical location. This area is also called the cerebellum. Posterior cranial fossa is the deepest and most capacious of the 3 cranial fossae. It contains the cerebellum, pons, and medulla oblongata.. The foramen magnum is located centrally and inferiorly in the posterior fossa. The cerebellum is located in the posterior fossa of the skull, dorsal to the pons and medulla. It is separated from the overlying cerebrum by an extension of dura mater, the tentorium cerebelli. It is oval in form, with its widest diameter along the transverse axis. It is composed of a small, unpaired central portion—the vermis - and 2 large lateral masses - the cerebellar hemispheres. It controls balance and co-ordination.  So cerebellar tumours can cause loss of balance or difficulty co-ordinating individual’s movements, presenting as the first symptoms.  Even something as simple as walking needs a lot of co-ordination, i.e., to get arms and legs doing the right thing at the right time.  Cushing probably was the first to report a large series of posterior fossa tumors. He published information about 61 patients with cerebellar medulloblastoma with mostly fatal outcome. 
From the initial stage an endocranic process, occupying space, provokes local circulatory modifications of both hyperemic and ischemic type, secondary to biochemical and/or compressive events. Biophysical Semeiotics (BS) permits doctor to observe microcirculatory phenomena as well as  variations of the tissue pH  at the bed-side (See: Bibliography in the website).

Furthermore, the cerebral potentials, whether spontaneous or evoked, clearly altered or totally absent in case of tumour, may be evaluated “quantitatively” with the aid of BS, even in early stage.

In following, it is referred both the usefulness and reliability of new semeiotics in diagnosing cerebral tumour, even in the initial phase of oncological Real Risk (See 1-5).

Cerebellar tumour classification
Notoriously tumors in the posterior fossa are considered critical brain lesions. This is, primarily, because of the limited space within the posterior fossa and the potential involvement of vital brain stem nuclei. Some patients should undergo an emergency operation, especially if they present with “acute” symptoms of brain stem involvement or herniation, that occurs after years or decades of “oncological real risk” occurrence, namely since birth.

Posterior fossa tumors are more common in children than the adults. Between 54% and 70% of all childhood brain tumors originate in the posterior fossa. On the contrary, 15-20% of brain tumors in adults occur in the posterior fossa (7-11). Certain types of posterior fossa tumors, such as medulloblastoma, pineoblastoma, ependymomas, primitive neuroectodermal tumors (PNETs), and astrocytomas of the cerebellum and brain stem, occur more frequently in children. Some glial tumors, such as mixed gliomas, are unique to children. They are located more frequently in the cerebellum (67%) and usually are benign. No specific causes for posterior fossa tumors exist. However, genetic factors, such as dysfunction of some tumor suppressor genes (p53 gene) and activation of some oncogenes, may play a role in their development exclusively in Oncological Terrain-positive individuals with cerebellar oncological Real Risk since birth. Analogously to other malignancies, environmental factors such as irradiation and toxins may also play a role (7-11). Common types of posterior fossa tumors include the following: 

Cerebellar astrocytoma 

Cystic cerebellar astrocytoma comprises about 33% of all posterior fossa tumors in children,  representing 25% of all pediatric tumors. Average age at presentation is 9 years. 

Primary neuroectodermal tumors 

PNETs include medulloblastomas, medulloepitheliomas, pigmented medulloblastomas, ependymoblastomas, pineoblastomas, and cerebral neuroblastomas. These tumors originate from undifferentiated cells in the subependymal region in the fetal brain. PNETs are second to the cerebellar astrocytoma in frequency, comprising 25% of intracranial tumors in children. 

Medulloblastoma 

Medulloblastoma initially arises in the inferior medullary velum and grow to fill the fourth ventricle, infiltrating the surrounding structures. It is better included in the family of PNETs. 

Ependymoma and ependymoblastoma 

Ependymomas are derived from ependymal cells. They occur more frequently in females, with 50% presenting in children younger than 3 years. Plastic ependymoma can mold itself to the available spaces inside or outside the ventricle without adhering to the ventricle. 

Choroid plexus papilloma and carcinoma 

Choroid plexus papilloma and carcinoma represent 0.4-0.6% of all intracranial tumors. They are more frequent in children than in adults (3% of childhood brain tumors). Cerebrospinal fluid (CSF) overproduction may occur, sometimes reaching more than 4 times normal volumes. In most of cases, CSF analysis demonstrates increased protein, xanthochromia, or both. 

Dermoid tumors 

Dermoid tumors arise from incomplete separation of epithelial ectoderm from neuroectoderm at the region of the anterior neuropore; this usually occurs during the fourth week of gestation. The cyst wall often includes hair follicles, sweat glands, and sebaceous glands. The cyst grows slowly and gradually becomes filled by desquamated epithelium, sweat, and sebaceous materials. Aseptic meningitis is a sequela of cyst rupture. More commonly, the cyst occurs in the posterior fossa, at or near the midline. It may be extradural, vermian, or intraventricular. A dermal sinus may be connected to the mass. It may be detected clinically or by MRI. 

Hemangioblastoma 

Hemangioblastoma represents about 7-12% of all posterior fossa tumors. About 70% of hemangioblastomas occurring in the cerebellum are “cystic”. Age of presentation is 30-40 years old. Hemangioblastomas are more common in males. Interestingly, hemangioblastoma may be associated with von Hippel-Lindau disease: von Hippel-Lindau disease (VHL) is a rare, genetic multi-system disorder characterized by the abnormal growth of tumors in certain parts of the body, i.e., angiomatosis. The tumors of the central nervous system (CNS) are “benign” and are comprised of a nest of blood vessels and are called hemangioblastomas or angiomas in the eye. I recently observed two brothers, aged 42 and 45 years: one with emangioblastoma developped in the cerebellum, associated with pheocromocitoma in the right adrenal gland, successfully operated; the other one showing retina and liver angiomas. In fact, other types of tumors may develop in the adrenal glands, the kidneys, or the pancreas. Symptoms of VHL vary among patients and depend on the size and location of the tumors. Symptoms may include headaches, problems with balance and walking, dizziness, weakness of the limbs, vision problems, and high blood pressure. Doctors must pay attention to the fact that cysts (fluid-filled sacs) and/or tumors (benign or cancerous) may develop “around” the hemangioblastomas and cause the symptoms listed above, but exclusively in individuals positive for Oncological Terrain “and” oncological Real Risk in these locations. Therefore, only a part of individuals with VHL, but not all, are at a higher risk than normal for certain types of cancer, especially kidney cancer.
Metastatic tumors 

Three percent of all cranial metastatic lesions occur in the brainstem and 18% occur in the cerebellum. Originating sites include breast, lung, skin, and kidney. Solitary metastasis is better treated by surgical removal before radiation therapy. Surgery also should be considered in case of radiosensitive original tumors or when the primary source is unknown. 

Brainstem gliomas 

Brainstem gliomas constitute 15% of all brain tumors. In children, brainstem glioma represents 25-30% of all brain tumors. Most brainstem gliomas are low-grade astrocytoma.

Clinical Symptomatology

 Importantly, while oncological Real Risk is present at birth  in individual with Oncological Terrain (see later on), the clinical presentation, which appears after years or decades, depends on the site of the tumour, biological behaviour and aggressiveness of the tumour, and the rate of growth. At the time of presentation, the patient may be very ill from severe headache or frequent vomiting due to associated hydrocephalus. Symptoms may be caused by focal compression of the cerebellum or brain stem centers and increased intracranial pressure. Symptoms due to focal brainstem compression include cranial nerve dysfunction. This commonly involves the nuclei or tracts of the third, fourth, or sixth cranial nerves, resulting in ocular palsies and diplopia and long tract signs (hemiparesis). Symptoms due to focal compression of the cerebellum include characteristic eye findings and vermian syndrome. Truncal ataxia is a common finding in midline tumours, such as medulloblastomas, ependymomas, and vermian astrocytomas. It is manifested by a tendency to fall frequently and a widely based gait. 

Hemi-cerebellar syndrome involves limb ataxia, nystagmus, and dysmetria. Tumours that occur in the cerebellar hemisphere, such as metastases, cerebellar astrocytomas, or cystic hemangioblastomas, may present by ataxia of the contralateral limbs. Nystagmus usually occurs late in the disease. Vertical nystagmus suggests a lesion in the anterior vermis, periaqueductal region, or craniocervical junction. Horizontal nystagmus implies involvement of the cerebellar hemisphere. 

Intracranial hypertension causes the following symptoms: 

Headache: This is the most common symptom in patients with posterior fossa tumours. Associated neck pain, stiffness, or head tilt suggest tonsillar herniation into the foramen magnum. Headache is insidious and intermittent. It is most severe in the morning or after a nap because of increased intracranial pressure from recumbency and hypoventilation during sleep. Headache manifests in children as irritability and difficulty to be handled. 

Vomiting: It may be due to generalized intracranial hypertension or irritation of the vagal nuclei in the medulla oblongata or area postrema of the fourth ventricle. Vomiting (including projectile vomiting) may occur, usually in the morning. Vomiting sometimes relieves headache. 

Strabismus: It is secondary to sixth nerve palsies from intracranial hypertension. Third nerve palsies may also occur. Blurring of vision due to papilledema,  Meningismus, Dizziness, Macrocephaly in children, and Hydrocephalus may be present.
Some other symptoms are:
Loss of balance, difficulty walking, worsening handwriting, or slow speech.

Morning headache or headache that goes away after vomiting.

Nausea and vomiting.

Unusual sleepiness or change in energy level.

Change in personality or behavior.

Unexplained weight loss or weight gain. 

Tests that examine the brain and spinal cord are used to detect (find) childhood cerebellar astrocytoma.

The following tests and procedures, CT scan (CAT scan) and MRI (magnetic resonance imaging)  may be used, in my opinion, after physical examination.
Biophysical-Semeiotic Methods. 

As regards Biophysical Semeiotics of cerebral tumour, from the technological point of view, doctor has to know at least the auscultatory percussion of stomach, fully described earlier (1-5, 16)  (Technical Page N° 1; www.semeioticabiofisica.it),  which is performed with digital percussion, directly and “gently”, applied on abdominal skin, from outer areas towards the bell-piece of stethoscope, along radial and centripetal lines, as indicated in Fig.1
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Fig.1

Correct  location of the bell-piece of stethoscope and centripetal lines, necessary to performe AP of the stomach, are clearly indicated. Gastric aspecific reflex: in the stomach, both fundus and body are dilated, while antral-pyloric region is contracted.

When digital percussion is applied on organ or viscera cutaneous projection areas, percussory sound is perceived clearly changed, modified, different in quality and intensity as dull or hyperfonetic in relation to the density of investigated structure, in any case “as originating from a site close to the doctor’s ears” (1). Obviously, a complete knowledge of Biophysical Semeiotics permits doctor to gather further information. There are a large number of other biophysical-semeiotic data referring to cerebral tumour; however, in following, are referred only some unavoidable signs, easy to evaluate and reliable in bed-side detecting cerebral tumour since the really initial stage of oncological Real Risk, present at birth (1-5, 16-20). The most important reflex parameter values are: a) latency time (lt) related to local pH, tissue oxygenation, microcirculatory blood-flow; b) reflex duration (D), which parallels Microcirculatory Function activity (in health, it persists less than 4 sec.: parameter value really important, that parallels Microcirculatory Functional Reserve activity); c) the duration of reflex disappearing before the subsequent one (NN > 3 sec. < 4 sec), indicating fractal Dimension (fD) of small vessel fluctuations.
Biophysical Semeiotic Signs of Cerebellar Tumour

At first, doctor has to ascertain the Oncological Terrain (1-5) (See: Oncological Terrain, in above-cited website), which is  the conditio sine qua non  of malignancy , and  is based on:

1) Congenital Acidosic Enzyme-Metabolic Histangiopaty (CAEMH). Briefly, to recognize such as functional mitochondrial cytopathy, digital pressure of “middle” intensity upon skin projection area, of temporal or parietal convolutions (temporal, or parietal, lobe), brings about a gastric aspecific reflex more intense when right cerebral lobe is stimulated, due to the right cerebral dominance, typical for CAEMH: dominance of the right Planum temporale (1-5, 17, 21,22).

2) Psycho-Neuro-Endocrine-Immunological System dysfunction: in a easy manner doctor ascertains this pathological condition inviting the patient to close intesively his (her) eyes (= dark increaes melatonine secretion, which in turns stimulates the secretion of endogenous opioids, the so-called orchestra directors of immunological system): after 2 sec. (the subject may then open his or hes eyes!), in health, digital pressure of “light” intensity, directly applied ,e.g., on a breast gland, causes gastric aspecific reflex with lt of 3-5 sec.( i.e. acute antibody synthesis syndrome). On the contrary, when eyes are open, lt is 6 sec.(i.e. chronic antibody synthesis syndrome) (1). 

3)  Increased Prolactin Secretion: it’s an easy, reliable and practical method Repeated palpation of mammary gland provokes, in health, of both sexes and of middle  age,  gastric aspecific reflex of exact 7 sec. duration: suck simulated test. In case of inflammatory process, as flu, however, duration results raised to 8 sec. exactly. In addition, in health, the preconditioning, i.e., the repetition of this manoeuvre after 5 sec. exactly of interruption, lowers reflex duration to 6-5 sec., whereas in Oncological Terrain individuals the duration raises. In fact, in such as subject with oncological terrain duration appears ( 8 sec., in a direct relation to the degree of the psycho-neuro-endocrine-immunological system dysfunction.
The duration is very prolonged, of course, in case of malignant tumour. Physiologically, the test presents the most elevated duration in pregnacy, due to the particular endocrine situation, since initial stage.

In a patient involved by Oncological Terrain, who presents with either a symptomatology suggestive of cerebral tumour, or  whatever clinical phenomenology, of course, other BS signs are properly investigated. An interesting sign, particularly useful and reliable in bed-side detecting the presence of “somethimg wrong” in the head, including cerebellar disorders, is the following:

4)  Aspecific gastric-oculo reflex, i.e., gastric aspecific reflex, physiologically symmetric, during digital pressure on the eye-ball (when patient’s eyes are closed, naturally) after a latency time  of about 5 sec., and 1-2 cm. in intensity.

On the contrary, in case of both cerebral and cerebellar neoplasia, as well as other cerebral disorder, e.g., epileptic focus, digital pressure on the homolateral eye-ball, brings about initially gastric aspecific reflex (lt about 3 sec.; intensity > 2 cm.; duration 3 sec.), and, soon thereafter, doctor observes the “autoimmune syndrome”: gall-bladder and stomach contract in characteristic manner (gastric tonic contraction = GTC) and spleen become empty of blood. In practice, it is sufficient for the diagnosis ascertaining GTC.

In diagnosing clinically the cerebellar tumour,  a major role is played by the sign:

5)  Cerebellar-gastric aspecific reflex, applying digital pressure upon skin projection area of tumour (i.e., occipital regions): finger-pulp as well as finger-nail pressure (type I and type II, indicatin inflammatory cytochines secretion, respectively) on skin projection area of the tumour (cerebellum in our cases)  provokes the “autoimmune syndrome”, as described above. 
Finally, in cerebral malignancy are always present numerous aspecific signs:

6) “Complete” type Reticulo-Endothelial System Hyperfunction Syndrome (RESHS), that corresponds to BSR, and altered protein electrophoresis, but it is more sensitive and sensible (= finger-pulp pressure on the middle line of sternal-body, iliac crests and skin projection area of the spleen causes aspecific gastric reflex after a latency time, lt, < 10 sec. (NN = 10 sec. ) in relation to underlying disorder seriousness (1-6).

In addition, doctors must remember that acute phase proteins are augmented and both the acute autoantibody secretion syndrome and circulating immunocomplex syndrome (boxer’s test, i.e. patient is clenching his or her  fists, brings about gastric tonic contraction -GTC-, after appearing gastric aspecific reflex lasting 3 sec.) are present (See Glossario in Home-Page).

Due to the lack of reader’s biophysical semeiotic knowledge, at this moment I do not illustrate clinical microangiological signs of cerebral tumour.

As regards bedside recognizing newborn-pathological, typeI, subtype a), oncological, Endoarteriolar Blocking Devices, as well as cerebellar microcirculatory activation, see my earlier publications (1-6) (www.semeioticabiofisica.it/microangiology). 
To summarize, BS diagnosis of cerebellar tumour is based (at least) on the following signs:

1)  Congenital Acidosic Enzymo-Metabolic Histangiopathy (CAEMH), which plays a primary role in the psycho-neuro-endocrine-immunological system dysfunction, I termed as oncological terrain
2)     Oncological terrain ;
3)     Type “complete”Reticulo Endothelial System Hyperfunction Syndrome (RESHS);

4)     Oculo-gastric aspecific reflex followed by gastric tonic contraction (GTC);

5)     Cerbellar-gastric aspecific reflex (type I and II) followed by GTC;

6)     Acute phase proteins augmentation (See: Appendicitis, Practical Applications);

7)     Acute autoantibody secretion syndrome ( See:ibidem);

8)     Circulating Immunocomplex Syndrome, above-described ;
9)     Newborn-pathological, type a), oncological, Endoarteriolar Bloching Devices;
10)   Type II (= onclogical Real Risk) and type III cerebellar microcirculatory activation;
11)    Pathological data of Cerebral and/or Cerebellar Evoked Potentials.
In fact, a lot of specific clinical microangiological signs, gathered at the bed-side by evaluating both vasomotility and vasomotion of cerebral and/or cerebellar microvessels, are actually interesting and precious in recognizing also cerebral malignancy since its first stage of oncological real risk: due to the inadequate biophysical semeiotic knowledge of the majority of readers,  I invite them to study before Clinical Microangiology (See website linked to Home Page, and Bibliography). 

As far as Cerebral Evoked Potentials is concerned, it is well-known that visive, auditory and somato-sensorial stimuli, through nervous in-puts, provoke physiologically the activation of corresponding nervous centers by mean of depolarization. Consequently, local cerebral microcirculation results more or less activated, allowing doctor to evaluate these events by means of Biophysical Semeiotics.

If a subject looks at a light source, e.g., due to the stimulation of optic channels, impulses reache the bilateral cortical-occipital region and activate it, that is,  they evoke electrical potentials, demonstrating the anatomo-functional integrity of such nervous structures. Analogously, auditive and somato-sensorial stimuli (the later really more practical and therefore advisable) provoke electrical potentials, obviously in corrisponding cortical centres. 

Experimental (= an individual is invited, e.g., to move or to “think of moving “ a hand) and clinical (= epileptic focus, e.g.) evidence suggests that the cerebral evoked potentials can be evaluated by means of Biophysical Semeiotics, because of the hemoreological and microcirculatory phenomenology of the active hyperemic areas (In termes of Cinical Microangiology: activation type I, associated, of both vasomotility and vasomotion). In fact, in health, the finger-pulp pressure of “mean” intensity on the cutaneous projection of an activated cerebral zone causes gastric aspecific reflex after a norma latency time.
 On the contrary, in case of cerebral/cerebellar malignancy, the absence of the cerebral evoked potentials shows the suffering of precise nervous channels, due to a disorder, easily ascertained at the bed side.
As far as oncological Real Risk, based on newborn-pathological, type I, subtype a) endoarteriolar Blocking Devices  is concerned, readers are invited to my earlier paper on www.semeioticabiofisica.it/microangiologia  Physiology and Pathology (20, 21). 

Discussion.


Notoriously, without the help of Biophysical Semeiotics, bedside diagnosing cerebellar tumours is very difficult, particularly in the first, initial, symptomless stages, i.e. oncological real risk (1-5, 21). Let’s consider glioblastoma multiforme, the most malignant astrocytic tumour, composed of poorly differentiated neoplastic astrocytes. Histopathological features include cellular polymorphism, nuclear atypia, brisk mitotic activity, vascular thrombosis, microvascular proliferation, and necrosis (6, 7). Glioblastoma multiforme may develop from WHO Grade II diffuse astrocytomas or anaplastic astrocytomas (secondary glioblastoma), but more frequently they manifest after a short clinical history de novo, but on the site of inherited oncological Real Risk, without evidence of a less malignant precursor lesion (primary glioblastoma), according to traditional physical and instrumental semeiotics. First described in 1863 by Virchow as a tumour of glial origin (8), the first comprehensive description was provided by Globus and Strauss (9). Bailey and Cushing changed the name from spongioblastoma multiforme to GBM (10).
In a review of 1003 glioblastoma biopsy specimens studied at the University Hospital Zurich, two thirds (70%) of the cases involved patients between 45 and 70 years of age (mean age at biopsy procedure 53 years) (11). In fact, recent literature finding correlates with previous reports indicating that age is a strong prognostic factor. In patients younger than 45 years of age prognosis is better than in the elderly (12, 13). The reason for this might be an intrinsically more rapid malignant progression in elderly patients and/or a higher frequency of secondary glioblastomas in younger patients (13, 14). Importantly from biophysical-semeiotic viewpoint, there is an inverse correlation between Karnofsy Performance Scale score at the time of diagnosis and death rate (number of deaths divided by the total number of patient months of follow up). The ratio of death rate for highest and lowest scores is roughly 3, which is comparable to the 3.5 ratio demonstrated between older- and younger-age patients (15). The duration of preoperative symptoms is also associated with survival (16).  In a few words long-term survival most likely occurs in those who are young, have high KPS scores, and are promptly diagnosed. Due to the fact that clinical symptomatology is absent in presence of inherited oncological real risk, doctors can recognize the first, initial cancer stage eclusively by mean of Biophysical Semeiotics. Really, all sophysticated image semeiotics are applied when patient present some symptoms of disorder. I forsee that when cerebral oncological Real Risk will be a common knowledge of all physicians, who will be therefore able to recognize it since individual’s birth, we will perform fortunately a really efficacious primary prevention of such as devastating disorder, mainly cause of death nowadays.
Conclusion.

With the aid of Biophysical Semeiotics, doctors may nowadays recognize bedside rapidly cerebellar tumour inherited real risck as well as ouvert malignancy, from its earlier stages. In individuals with oncological Terrain, pathological parameter values of oculo-gastric aspecific reflex, oncological in nature (= tGC), indicate thre presence of malignancy in the omolateral brain moiety.
The other numerous biophysical-semeiotics signs, fully described in the article, permit doctors to localize precisely the malignancy. Soon thereafter, the patient can “and” must undergo specific examinations of sophysticated semeiotics.
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