Arteriovenous Anastomoses Dysfunction and normal, as well as newborn-pathological, EBD in Early Arteriosclerosis.
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SUMMARY

        It is generally admitted that the opening of arteriovenous anastomoses of all types, as well as their dysfunction are present in arteriosclerotic and elderly microcirculation.

        In my 50-year-long well established experience, these events appear early in both conditions, characterized by the presence of newborn-pathological Endoarteial Blocking Devices. In addition, Biophysical Semeiotics proved to be of great value in bed-side evaluating microcirculatory bed, blood flow and particularly the function of arteriovenous anastomoses, including Endoarterial Blocking Devices, both physiological and newborn-pathological, type I, subtype b), the latter I discovered recently. In the paper, biophysical-semeiotic methods, helpful in both bedside recognizing the dysfunction of various arteriovenous anastomoses, ethymologically speaking, including EBD, and early arteriosclerotic stage, is described..
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RIASSUNTO

        Tutti gli AA. ammettono che la iperstomia delle anastomosi arteriolo-venulari di ogni tipo, così come la loro disfunzione, sono presenti nell'arteriosclerosi e nella microcircolazione senile. Inoltre, questi eventi sono presenti fin dai primi stadi. La semeiotica biofisica, come consente di affermare una ormai lunga esperienza, si è rivelata di notevole utilità nella valutazone clnica del microcircolo e della microcircolazione sia in condizioni fìsiologiche che patologiche. Per la prima volta un metodo clinico permette al letto del paziente una simile valutazione ed il rilievo della alterata funzione tanto delle AVA quanto dei dispositivi endoarteriolari di blocco, sia fisiologici sia neoformati-patologici, presenti fin dai primi stadi della ATS, riconosciuti con l'aiuto della nuova semeiotica medica. 
Parola chiave: Anastomosi arterovenose, segno di Curri, Arteriosclerosi.

Introduction

      It is generally accepted that many disease states, including those accompanying obliterative vascular disease, are characterized by "microvascular disorders" (4). The biological symptoms of chronic vascular insufficiency are often highlighted by microcirculatory defects, in the sense that the latter can potentiate the former (4). It is well known, moreover, that the persistent opening of arteriovenous anastomoses such as AVA type II group B, according to Bucciante (1, 3), e.g. in the finger tip, connective tissue of great and little joints, and in pathological conditions characterized by the proliferation of connective fìbers and subsequent sclerohyalinosis, appears early in the arteriosclerosis (1).

      On the other hand, the opening of the AVA and chiefly their paresis is one of the most constant feature of the elderly microcirculation (2).

      The aim of this article is to describe the biophysical-semeiotic methods, based on the synergetic model, helpful in bed-side recognizing the arteriovenous anastomoses dysfunction, present from early arteriosclerotic stages. 

Methods

                  Auscultatory Percussion physical laws, Biophysical Semeiotics is based on, and practical applications have been elsewhere described (5, 6, 7, 8) (See in the website).

      At the bed-side, Biophysical Semeiotics allows to detect the persistent opening (hyperstomy) of the AVA, as clinical and experimental evidence suggests: in arteriosclerotic patients, digital pressure of middle intensity upon the microcirculatory bed, e.g. on the microvessels of a finger pulp, scars, great or little joints of individuals lying down in the supine position, psycho-physically relaxed with open eyes (= melatonin secretion inhibition) brings about a persistent "stiff", upper ureteral reflex (= upper ureteral tracts dilate about 3 cm.) (Fig. 1).
 On the contrary, the reflex appears "oscillating" and smaller than 2 cm. in healthy young controls.
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Fig. 1 - Upper, middle, lower ureteral reflexes

  In health, in supine position, upper ureteral reflex, due to digital pressure on finger pulp, presents an intensity of 2 cm or more. However, if the subject’s hand is raised to 10-15 cm above the heart level, digital pressure applied on the pulp of a finger does not cause upper ureteral reflex. In a few words, under the latter condition, AVA close, facilitating blod-flow through nutritional capillaries (= activation of Microcirculatory  Functional Reserve).

On the contrary,  in the very early stage of arteriosclerosis (6) (see later on), such as reflex persists also under the latter conditions. 
Interestingly, this biophysical-semeiotic sign increases suddenly when the patient moves the other vertically raised hand as waving good-bye - "slightest effort test" – because of the raising of blood viscosity detected with the aid of BS (5).

Analogously, during the "simulated cold test" (= patient is thinking to dip his hands or a single finger in eis-cold water), arteriovenous anastomoses result slightly opened in healthy subjects. 
On the contrary, under idendical conditions, AVA opening appears to be particularly increased in patients involved by anteriosclerosis: 1,5 cm. vs 2,8 cm., respectively: p<0,001, Student's test.

       Furhermore, middle ureteral reflex, different in type, degree, duration a.s.o. (Table 1), induced by digital pressure of differtent intensity, applied on tissue-micro-vascular-units of finger tip, gives useful information about endoarterial blocking devices, type I AVA as well as type II, A, present exscusively in the foot-sole (Tab.1).
Middle ureteral reflexes 

Low intense stimulation: 1 cm.; 7 sec. duration;  disappearing time 6 sec. = type II EBD.
Mean-moderate intense stimulation: 1,5 cm.; 10 sec. duration; 6 sec. disappearing time = type I, A,  
AVA 

Moderate-intense stimulation: 2 cm.; 20 sec. duration; 6 sec. disappearing time = type I normal and newborn-pathological, subtype b) EBD. 
Mean intense stimulation: 1,5 cm.; 15 sec. duration; 6 sec. disappearing time = type II, AVA.  

Intense stimulation: 2,5 cm.; 20 sec. duration; 6 sec. disappearing time = type I, newborn- pathological, subtype a) EBD.

Tab. 1
As regards the evaluation of different, both normal and pathological, EBD, beside the diverse stimulation intensity and various parameter values (Tab.1), it is unavoidable to know that “extreme” pressure (= trigger-points intensiest stimulation) brings about the disappearing of all normal EBD, both type I and type II.
On the contrary, with regard to newborn-pathological EBD, interestingly “extreme” pressure reduces significantly only the intensity of type I, subtype b), EBD, while the intensity of subtype a), tipical of oncological “real risk” (10), does not modify at all, proving to play a pivotal role in differential diagnosis (10-14). 
      Boxer- and Apnea-test increase peripheral sympathetic tone, and, hence, peripheral arteriolar resistence, significantly. In practice, “immediately” after test starting, it appears gastric aspecific reflex of 2 cm of intensity, owing to the pressure upon microvessels or respectively microvessels contraction. After 3 sec. latency time, the gastric aspecifc reflex shows further enhancement, reaching the highest value (= 5 cm.) in presence of whatever arterial wall lesions, even the earliest ones, due to dilation of large elastic as well as muscle arteries (5). 
       Finally, in presence of arteriosclerosis, when patient opens the hands or keep breath deeply, the reflex disappears slowly in 3 sec. or more (NN = 2 sec.).

       In order to evaluate AVA function is usefull the following test: in supine position, during intense as well as mean digital pressure upon a finger tip, only in ATS, even from earliest stage, respectively upper (=group II, type B, AVA, according to Bucciante) (1) and middle (= type I, subtype b, EBD) ureteral reflexes persist mainly unchanged.

In health, both reflexes are absent when digital pressure intensity becomes "extreme". In addition, only in ATS patients reflexes last also during di I posture test, i.e. when the hand is raised vertically, while in health these reflexes disappear completely, facilitating Microcirculatory Functional Reserve activation.

Discussion and conclusion.
      It should be emphasized that it is generally accepted that many diseases, including obliterative vascular disease, are characterized by "microvascular disorders" from their early stage (10-14). Moreover, it is helpful differentiating between the microvasculature or terminal bed - one anatomical concept – and the microcirculation, i.e. the motion of blood constituents that takes place within these terminal vessels and across their walls - functional events (4).

      It is well established that in diverse organs the so-called basal vascular tone is distinctly different but always present as an indicator of the normal "milieu interior" of the tissue at rest (4). This basal vascular tone is functionally equivalent to vasomotor reserve which can be recruited for various defence reaction in the skin or for the compensation of a hyperviscosity state (4), as during the slightest effort test, mentioned above. At this point it should be added that in the recovery period from a functional hyperemia, for instance, normal vascular tone is recovered, a response that is more rapid and complete if the microvascular functional reserve is not jet used for compensatory mechanism (inflammatory, hyperviscosity, a.s.o.) (5, 6, 10-14).

       The etiological mechanisms responsible for the microvascular disturbances in chronic obliterative vascular diseases, where AVA are constantly open  (1, 2), are still a matter of debate.

       The overwhelming evidence from the hemodinamic point of view, as microvascular and pharmacological literature indicates, strongly speaks against the still popular concept that the precapillary sphyncter spasma or any form of elevated pre-capillary resistance, on the bases of an abnormally high smooth muscle cells tone, should be responsible for such changes.

       Despite a finite pressure difference, a situation of zero flow exists. Another mechanism responsible for the abnormal or no flow state in the presence of arteriovenous pressure gradient must be considered (4), as clearly the biophysical-semeiotic slightest effort test shows in health. 
      As a matter of facts, it appears very unlikely that one individual factor should act as the sole culprit in this drama, where the role played by AVA mulfunctioning is of great importance, as results from the data obtained with the aid of Biophysical Semeiotics.

       For the first time, to my knowledge, doctor can evaluate clinically the microcirculation and microcirculatory structural components with the aid of biophysical-semeiotics diagrams, wich show interesting data abouth functional and organic conditions of the tissue-microvascular-units (5, 7, 10-14) (http://www.semeioticabiofisica.it). Furthermore, the upper ureteral reflex gives information about the real state of type II, group B arteriovenous anastomoses, according to Bucciante, wich can be suddivided in two groups: "connectival", I described formerly, and "cutaneous" ones; from biophysical-semeiotic viewpoint, the latter comprehend two variants: alpha and beta. 
       These AVA are already open (= persistent hyperstomy) or at least abnormally functioning during numerous biophysical-semeiotic tests, as the slightest effort test, from early stages of arteriosclerotic disorders.

       These observations are quite helpful in both research and praxis. In facts, e.g., in presence of a former myocardial infarction, even silent, the upper third of both ureters is “fluctuating” because of cardiac contractions stimulate the “connectival” gropup II, type B, AVA: I denominated such as sign as Curri's Sign (*). Notoriously there are not any group B, type II, AVA in normal heart.

                 Finally, the early diagnosis of arteriosclerosis accounts for the reason that the best result of a treatment can be achieved exclusively if vasoactive and histangioprotective drugs and diet, ethimologically speaking, are promptly administered in the earliest stage of arteriosclerotic disorder (5, 15). Actually, a 50-year-long well established experience allows me to state that the treatment is more efficacious if intense structural abnormalities (remodelling) of the microcirculatory bed are absent. 
*"Curri's sign":    The Author acknowledges Prof. S.B. Curri, Master of Science and      Humanity, as "the only culprit" of  his interest in studying microcirculation and tissue microvasculatory unit , from a clinical point of view.
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