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Introduction.

Parathyroid hormone is notoriously the most important endocrine regulator of calcium and phosphorus concentration in extracellular fluid. This hormone is secreted from cells of the parathyroid glands (the generally 4 parathyroids are situated behind the larger thyroid lobes) and finds its major target cells in bone and kidney. Another hormone, parathyroid hormone-related protein, binds to the same receptor as parathyroid hormone and has major effects on development. 

Like most other protein hormones, parathyroid hormone is synthesized as a preprohormone. After intracellular processing, the mature hormone is packaged within the Golgi apparatus into secretory vesicles, the secreted into blood by exocytosis. 

In a few words, if calcium ion concentrations in extracellular fluid fall below normal, pathyroid gland hormone brings them back within the normal range. In conjunction with increasing calcium concentration, the concentration of phosphate ion in blood is reduced. Parathyroid hormone accomplishes its job by stimulating at least three processes, Biophysical Semeiotics allows doctors to evaluate bedside accurately all these events, also in a dynamic way by stimulating hormone secretion  (See later on): 

a) Mobilization of calcium from bone: although the mechanisms remain obscure, a well-documented effect of parathyroid hormone is to stimulate osteoclasts to reabsorb bone mineral, liberating calcium into blood (= “in toto” ureteral reflex > 0,5 cm, indicating a large interstitium; type I, associated, microcirculatory activation).

b) Enhancing absorption of calcium from the small intestine: facilitating calcium absorption from the small intestine would clearly serve to elevate blood levels of calcium. Parathyroid hormone stimulates this process, but indirectly by stimulating production of the active form of vitamin D in the kidney. Vitamin D induces synthesis of a calcium-binding protein in intestinal epithelial cells that facilitates efficient absorption of calcium into blood (= type I, associated, microcirculatory activation in gastro-intsstinal tract).

d) Suppression of calcium loss in urine: in addition to stimulating fluxes of calcium into blood from bone and intestine, parathyroid hormone puts a brake on excretion of calcium in urine, thus conserving calcium in blood. This effect is mediated by stimulating tubular reabsorption of calcium. Another effect of parathyroid hormone on the kidney is to stimulate loss of phosphate ions in urine (= kidney type I, associated, microcirculatory activation. 
As a consequence, excessive secretion of parathyroid hormone causes well-known common manifestations: chronic elevations of blood calcium concentration (hypercalcemia), kidney stones and decalcification of bone, particularly of radius and cubitus. 

Primary hyperparathyroidism is the result of parathyroid gland disease, most commonly due to a parathyroid benign tumor (adenoma: 96 percent of all patients with primary hyperparathyroidism) which secretes the hormone without proper regulation. 

Secondary hyperparathyroidism is the situation where disease outside of the parathyroid gland leads to excessive secretion of parathyroid hormone. A common cause of this disorder is kidney disease; if the kidneys are unable to reabsorb calcium, blood calcium levels will fall, stimulating continual secretion of parathyroid hormone to maintain normal calcium levels in blood. Secondary hyperparathyroidism can also result from inadequate nutrition, for example, diets that are deficient in calcium or vitamin D, or which contain excessive phosphorus (e.g. all meat diets for carnivores). A prominent effect of secondary hyperparathyroidism is decalcification of bone, leading to pathologic fractures or "rubber bones". 

The aim of my paper is to illustrate bedside biophysical-semeiotic assessing of both physiological and pathological parathyroid condition.

Methods and Results.

To both understand and bedside apply perfectly what follows, steady knowledge of Biophysical Semeiotics is unavoidable. In fact, gastric aspecific reflex parameters and diverse types of microcirculation in parathyroid glands play a pivotal role in recognizing pathyroid glands disorders (See the linked Microcirculation, in Home Page).

As regards the trigger points of four parathyroid glands, upper gland trigger points are located just under cricoid cartilage, at right and left, respectively, 3 cm. about from middle line, whereas the inferior gland trigger points are localized 3 cm. under the formers. 

Interestingly, “mean-intense” prolonged cutaneous pintching of these four sites causes fluctuation of upper (= vasomotility) and lower (= vasomotion) ureteral reflex, while radio and ulna bone shows type I, associated, microcirculatory activation, lasting all the time of pintching; analogously, intestine and kidney micorcirculation behave in the same way (Fig. 1).

In healthy, parathyroid trigger-points stimulation of “mean” intensity brings about gastric aspecific reflex after latency time of 8 sec. exactly, with a duration < 4 sec. (= parameter value of greatest diagnostic significance, because it is inversily related to Microcirculatory Functional Reserve). 

In addition parathyroid biophysical-semeiotic preconditioning (See in the website) ameliorates significantly such as latency time, reaching the value of 12 sec. (Fig. 2).
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Fig. 1

Auscultatory Percussion of kidney and ureter.

Futhermore, small stimulation of the same trigger points brings about chaotic-deterministic oscillations of upper and lower ureteral reflexes (Fig. 3).
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Fig. 2

Gastric Aspecific Reflex.
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Fig. 3

In case of adenoma, a parathyroid gland is mainly enlarged, showing microcirculatory activation type I associated, indicating an enhanced hormone secretion: “in toto” ureteral reflex is ( 0,5 cm. (Fig. 3). In addition, latency time of parathyroid-gastric aspecific reflex is > 8 sec. in direct relation to severity of underlyining disorder.

On the contrary, all other three glands appear at rest, showing characteristic microcirculatory disactivation.

As referred above, in presence of parathyroid adenoma also kidney, gastrointestine, and bone (e.g., radio, ulna, vertebrae) present type I, associated, microcirculatory activation. In  practice, in healthy at rest, the stimulation of related (gastrointestine, kidney, and bone) trigger points brings about gastric aspecific reflex after 8 sec. latency time, lasting < 4 sec.

By contrast, in case of  parathyroid adenoma latency time appears 9-12 sec. in direct relation with the underlying disorder, facilitating the diagnosis (Tab. 1).

From the above remarks, thanks to Biophysical Semeiotics doctor can nowadays evaluate at the bedside parathyroid activity in a selective way, recognizing gland dysfunction, even in symptomless patients.

Parathyroid dysfunction diagnosis
One gland enlargement: type I microcirculatory activation, and

local Parathyroid-gastric aspecific Reflex: latency time > 8 sec.

Bone, Kidneys, Gastrointestin Microcirculation activated according to type I.

Biophysical-Semeiotic Preconditioning pathological

Tab. 1

Biophysical semeiotics allows doctor to recognize also the “real risk” of parathyroid gland disorders, like all other glands: in healthy, latency time of parathyroid-gastric aspecific reflex is 8 sec. with a duration < 4 sec. In addition, biophysical semeiotic preconditioning (after exactly 5 sec. intervall, doctor evaluate a second time the same parameter) results physiological: latency time raises to 12 sec.
On the contrary, in case of “real risk” localized in a glang, e.g., reflex latency time is ( 8 sec., but the duration is pathologically prolonged (( 4 sec.), indicating clearly Microcirculatory Funcional Reserve impairement, and then silent parenchymal abnormality, according to Angiobiopathy theory (3). 

Finally, biophysical semeiotic preconditioning is significantly pathological: latency time either does not change or it worsen decreasing to a value lower than the basal one, in inverse relation to risk severity.
Discussion and Conclusion.

Thanks to Biophysical Semeiotics, the common physical examination would include nowadays also the evaluation of parathyroid function. In fact, doctor can assess actual parathyroid function in a rapid, easy, and reliable way, as illustrated above. In addition, it is possible to recognize clinically parathyroid abnormality, even initial and asyntomatic, i.e., “real risk”, before any clinical symptomatology.

Notoriously, the primary disease of parathyroid glands is overactivity, wherein too much parathyroid hormone is produced. This pathological situation is called hyperparathyroidism. Under this condition of hyperparathyroidism, one or more of the parathyroid glands behaves inappropriately by making excess hormone regardless of the level of calcium. 

In other words, the parathyroid glands continue to make large amounts of parathyroid hormone even when the calcium level is normal and they should not be making hormone at all. 

The most common cause of excess hormone production is the development of a benign tumor in one of the parathyroid glands. This enlargement of one parathyroid gland is called a parathyroid adenoma which accounts for 96 percent of all patients with primary hyperparathyroidism. Such as situation indicates that one of the parathyroid glands has developed a benign tumor which is secreting all the hormone, whereas the other three glands are small and responding appropriately to the high calcium by becoming dormant. From biophysical-semeiotic viewpoint, adenoma shows the characteristic microcirculatory activation, associated, type I, whereas the other three glands present the microcirculatory disactivation (See http://www.semeioticabiofisica.it/microangiologia.it).  

This out of control parathyroid gland is essentially never cancerous (less than one in 2500), particularly if the patient is negative for Oncological Terrain! However, it slowly causes damage to the body because it induces an abnormally high level of calcium in the blood which can slowly destroy a number of tissues. Parathyroid adenomas typically are much bigger than the normal pea-sized parathyroid and will frequently be about the size of a walnut (1, 2). 

Approximately 3 or 4 percent of all patients with primary hyperparathyroidism will have an enlargement of all four parathyroid glands, a term called parathyroid hyperplasia. In this instance, all of the parathyroid glands become enlarged and produce too much parathyroid hormone. This is a much less common scenario but the end results on the tissues of the body are identical. 

An even rarer situation occurs in less than 1% of the people who have two parathyroid adenomas while having two normal glands. This is a very uncommon situation, easily recognized by above-referred biophysical-semeiotic signs. Furthermore,  in case of parathyroid cancer, doctor can diagnose it by means of characterisitc signs described earlier (3, 4, 5, 6, 7).
Although most people with primary hyperparathyroidism claim to feel well when the diagnosis is made (= personal experience), the majority of these will actually say they feel better after the problem has been cured. This can only be known retrospectively when patients are allowed to comment on how they feel several months after the operation. Many patients who thought they were asymptomatic preoperatively will claim to sleep better at night, be less irritable, and find that they remember things much easier than they could when their calcium levels were high (nervous system problems) (8).

 In some studies, as many as 92% of patients claim to feel better after removal of a diseased parathyroid gland, even when only 75% claim they felt "bad" before the operation. Patients with persistently elevated calcium levels due to overproduction of parathyroid hormone also can have complaints of bone pain. In the severe form, bones can give up so much of their calcium that the bones become brittle and break (osteoporosis and osteopenia). This problem is even more of a concern in older patients. Bones can also have small hemorrhages within their center which will cause bone pain (1, 2).


Other symptoms of hyperparathyroidism are the development of gastric ulcers and pancreatitis. High levels of calcium in the blood can be dangerous to a number of cells including the lining of the stomach and the pancreas causing both of these organs to become inflamed and painful (ulcers and acute pancreatitis). Another common presentation for persistently elevated calcium levels is the development of kidney stones. Since the major function of the kidney is to filter and clean the blood, they will be constantly exposed to high levels of calcium in patients with hyperparathyroidism. The constant filtering of large amounts of calcium will cause the collection of calcium within the renal tubules leading to kidney stones.

Really, for the first time recognized clinically since their early stages, endocrine disorders, primarily diseases of the thyroid, parathyroids, pituitary, gonad, and adrenal glands, constitute a major health problem in all societies (9), therefore new clinical mtehods efficacious in beside evaluating these disorders are noteworthy advances.
In conclusion,  Biophysical Semeiotics allows doctor to detect parathyroid function abnormality, according to Angiobiopathy theory (3), even in initial symptomless stages, even “real risk”. In addition, the precise location of gland enlargement is possible, facilitating both the rational selection of diseased subjects and the diagnosis made by means of sophysticated semeiotics.
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