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PREFACE

The creation of the manual “Angyology” in English meets the requirement of modern
Russian medicine and education. Nowadays many English-speaking oversea students
study in Medical Universities of Russia. Besides, many Russian school leavers have a
good command of the English language so they will be able to use this manual taking
into consideration the fact that many Russian specialists in medicine work abroad after
graduating from the universities or take part in different international conferences and
symposiums.

The English version of the manual is based on the Russian manual by professor Gay-
voronskiy I. V. “Normal Human Anatomy” which has been published in Russia 9 times
and is approved by the Ministry of education of Russia.

This manual introduces the main principles of Russian Anatomy School such as:
detailed study of the general aspects and items of Anatomy including the development
of organs and anomalies of the development. If we compare theoretical approaches to
Anatomy in Russia and in other countries we"ll see that our approach is based on the
system descriptions of organs, i. e. we describe separately Skeletal system, Articulations,
Muscular system etc. Moreover, we use Latin terminology while describing the organs
and discuss clinicoanatomical and functional problems. As for the manuals in other
countries many of them describe Anatomical systems in accordance with the regional
and topographical principles.

The structure of our manual meets the requirements of modern standards of medical
education in Russia which in their turn correspond to the major European standards. Af-
ter each chapter we give test questions and clinicoanatomical problems. The English and
Latin terminology is given in accordance with International Anatomical Nomenclature.

The authors strongly believe that the manual will allow future doctors to form the
morphological foundation for the further study of theoretical and clinical disciplines.
We also hope that it will be of great help to Anatomy teachers.



INPEJUCJIOBHE

Co3nanue y4eOGHOTO MOCOOUS «AHIMOJIOTHsA» HAa AHIJIMHACKOM SI3bIKE SIBJISIETCS
TpeOOBaHMEM COBPEMEHHOI CHCTeMbl MeJUIMHCKOro obpa3oBanus B Poccuu.
B HacTosiiee BpeMs B MEMIMHCKUX YHMBEPCUTETaX Halleil CTpaHbl 00y4aroTcs
CTyZIeHTbl M3 pa3JUYHbIX PErvOHOB JajbHero 3apybexbs. Kpome Toro, MHorue
BBINYCKHUKN POCCUMCKUX ILIKOJ XOPOLIO BJIAZEI0T aHIJMUCKUAM A3BIKOM, MIO3TOMY
OHM TaKXXe CMOTYT MOJIb30BaTbCA AAHHBIM MOCOOWEM, NPUHUMAs BO BHUMAaHHUe,
YTO 3a4acTylI0 PyCCKUe CIelUaJuCTbl B MeJULMHe I0CJie OKOHYAaHWA YHUBepCHUTeTa
ye3)aroT paboTaTth 3a pyOex WM IPUHUMAIOT y4acTre B Pa3IUYHbIX MEX/yHAPOJHbIX
KOH(QepeHINAX 1 CUMIIO3UyMax.

AHrmiickass Bepcusl mocobus Gasupyercss Ha pyccKoM ydeGHHKe mpodeccopa
U. B. laiiBopoHckoro «HopmasibHass aHaTOMHs 4eslOBeKa», KOTODPBIA ObUT M37aH
B Poccun 9 pas u omo6pen MunucTepctBoM obpasoBanust Poccuiickoit ®eneparmu.

JlanHOe mocoOue TMO3HAKOMUT YWTaTeseil C IIaBHBIMU NPHHIUNAMUA Pycckoit
AHATOMUYECKOI MIKOJIbI, KOTOPble 3aKJIIYAIOTCS B IIOAPOOHOM H3yYeHHH OOLINX
BOIIPOCOB, BTOM 4YHWCJIe pPAa3BUTHAA OPraHOB U aHOMaaui passutud. B Poccun
NpernoJiaBaHie aHAaTOMHMU  BefieTcsl  C QYHKIMOHAJNbHO-KIMHUYECKUX — MO3ULUMA
V1 OCHOBAHO Ha OINMCAaHUU OPTaHOB II0 CUCTEMaM, T. €. OT[EeJbHO U3y4aeTcs OIOPHO-
JBUraTejbHass CHUCTeMa, AapTPOCUHAECMOJIOTUSA, MUOJIOTMA W JApPyTHUe CHUCTEeMBI.
Take IIpYA ONUCAHMUU CTPOEHUS OPraHOB aKLEHTUPYeTCA BHUMAaHME Ha JIATUHCKOWU
TepMHUHONOTMKM. YUTO KacaeTcsi 3apyOeXHbIX PYKOBOJCTB II0 aHaTOMHM 4eJOBeKa,
MHOTHe M3 HMX OCHOBBIBAIOTCSA HA PErvOHalbHO-TONOrpaduyeckoM npuHIuIe 6e3
WCII0JIb30BAHUSA JIATUHCKOM TEPMUHOJIOTUM.

CTpykTypa [aHHOTO TIO0COOMsI COOTBETCTBYeT COBPEeMEHHBIM CTaHapTaM
MeZIMIIMHCKOrO 00pa3oBaHusA B Poccuu, KOTOpbIE, B CBOIO OYepesib, COOTBETCTBYIOT
BaxHeimuM EBponedickuM craHzapraM. Ilocie KaX[od rjaBbl Mbl I[IPUBOAUM
KOHTDOJIbHBIE BOIIPOCHl Y CUTyaLIMOHHBblE KJIMHUYECKHe 3ajadd. AHIVINANCKaA
Y JIATUHCKAasi TePMUHOJIOTUA IpUBeJeHa B COOTBETCTBUM C MeXIyHapOJHON aHaTo-
MUYeCKOW HOMEeHKJIaTypoil.

ABTODBI BHIPAXKAIOT yBEPEHHOCTb, YTO JAHHOE [I0COOHe IT03BOJIUT OYYIIMM JJOKTO-
pam cdopmupoBath MOPQOJIOTUUECKUIT QyHAAMEHT AIJISI MOCJeAYIONEero u3ydeHus
TeOpeTUYeCKUX U KIMHAYeCKUX JUCLUIINH. MBI TakKe HajileeMcsl, 4TO OHO IIPUHeCeT
OIIpeJieJIeHHYIO [10JIb3Y U NIPero/iaBaTesAM aHaTOMUU YeJIOBeKa.



1. GENERAL ANGIOLOGY

Fig. 1.1. General organization of
cardiovascular system (schemati-
cally):

1 — aorta; 2 — pulmonary veins; 3 —
left atrium; 4 — left ventricle; 5 — ar-
teries of big circulation; 6 — microves-
sels of big circulation; 7 — veins of big
circulation; 8 — portal vein; 9 — inferi-
or vena cava; 10 — right ventricle; 11 —
lymphatic system; 12 — right atrium;
13 — pulmonary trunk; 14 — superior
vena cava; 15 — microvessels of small
circulation

Angiology is a science about vessels (from Greek

angion — vessel; logos — study). The collection of
anatomically and functionally interconnected ves-
sels which provide the transport of the substances
and metabolic processes in the body comprises the
vascular system. It is intended for the circulation of
the watery tissues, blood and lymph. Thus, there are
two vascular systems: blood and lymphatic. But they
can be united into a single system because blood and
lymph repeatedly circulate in a closed circle (fig. 1.1).
The circulation of blood and lymph occurs mainly due
to the heart activity. The heart anatomy and blood
circulations are described in the chapter “Splanchnol-
ogy”.
The blood and lymphatic systems together with
the heart carry out the transport, integration, meta-
bolic, protective and immune functions. The meta-
bolic, protective and immune functions are performed
together with the haemopoetic and immune organs
which produce the formed elements of blood and
lymph.

The blood system comprises numerous blood ves-
sels, different in diameter and structure of the wall.
These differences are caused by certain functional
purposes of the vessels. The blood system includes
the arterial vessels, hemomicrocirculatory vessels and
venous vessels. The interactions between the different
parts of the cardiovascular system are shown in the
scheme 1.

Analyzing this scheme we can note the following:

1) the cardiac ventricles pump blood into the arte-
rial system, and through the arteries it reaches hemo-
microcirculatory vessels;

2) in hemomicrocirculatory vessels the metabo-
lism with the interstitial fluid occurs;

3) greater part of blood drains from the hemomi-
crocirculatory vessels into the venous system;

4) a part of the interstetitial fluid is absorbed

into the lymphomirocirculatory vessels, flows through the lymphatic system and finally

drains into venous system;

5) blood flows back into the atria through venous system.

The hemomicrocirculatory, lymphomicrocirculatory vessels and interstitial space
filled with tissue fluid together form the microcirculatory stream. Hence, the microcir-
culatory stream is a collection of anatomically and functionally interconnected microves-
sels (their diameter is not more than 100 mem), which closely interact with surrounding
tissues and serve to provide the metabolic processes and support of homeostasis.
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Scheme 1. Cardiovascular system

1.1. Arterial System

The arterial vessels or arteries provide the delivery of blood from the heart to tis-
sues of each organ. We can compare numerous arteries with numerously branching tree
which forms the arterial system. The main its trunk is the aorta; it gives off the first-
order branches. The latter ones, in turn, give off the subsequent branches (fig. 1.2). Each
artery with its branchings supplies a certain region of the body or organ. Relatively to the
organ there are extraorganic and intraorganic arteries. As usual, the extraorganic arter-
ies have 3—5 branching orders, while the intraorganic have 5—8 orders. In general, on
the way from the heart to the organ tissues, the arteries make 8, 10 and more branching
orders. More often the arterial branching occurs at a right angle, less often at an acute or
obtuse angle. The arterial diameter decreases with each subsequent branching order; the
arterial wall becomes thinner, and its structure becomes simpler.

It should be noted that arteries do not end blindly: extraorganic and intraorganic
arteries make numerous anastomoses (connections), forming arterio-arterial loops. As
ususal, anastomoses are formed between the arteries with equal diameter that provides
the uniform blood flow to all branchings along the arterial loop. The arteries with differ-
ent diameter anastomose less often. These arteries either have unequal length, or branch
at the different angles. Such angioarchitectonics (the arterial distribution) contributes to
the uniform and full filling of an organ with blood. The kind of the arterial branching is
different: more often the lateral branches arise from an artery one by one; less often ar-
teries branch dichotomously; sometimes they can divide even trichotomously. The type
of the branching is determined by the structural and functional features of an organ.

The diameter of the extra- and intraorganic arteries is in direct proportion with the
volume of an organ and the intensivity of the metabolic processes in it. The number of
the arteries feeding an organ can be different: rare the blood inflows only via just one
artery, more often via several arteries. In the last case the sources of the blood supply can
be divided into main and accessory. They can arise from one or several magistral arteries;
this is an important factor to assess the potential blood supply of an organ.
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Fig. 1.2. General organization of arterial system (schematically):

1 — ascending aorta; 2 — brachiocephalic trunk; 3 — left common carotid artery; 4 — left subclavian artery;

5 — thoracic aorta; 6 — abdominal aorta; 7 — left renal artery; 8 — left common iliac artery; 9 — left internal

iliac artery; 10 — left external iliac artery; 11 — superior mesenteric artery; 12 — coeliac trunk; 13 — brachial

artery; 14 — radial artery; 15 — ulnar artery; 16 — femoral artery; 17 — popliteal artery; 18 — anterior and
posterior tibial arteries

It is known that the anastomoses between the different blood supply sources provide
collateral circulation in case of occlusion of the magistral vessels. Hence, if the blood
supply sources arise from different arterial systems, the potential opportunities of the
blood supply of the organ are higher.

Thus, there are two types of the anastomoses: intersystem and intrasystem. The in-
tersystem anastamoses are the connections of the arteries arising from different magis-
tral arterial trunks. The magistral arterial trunks are: aorta, subclavian arteries, external
and internal carotid arteries, external and internal iliac arteries. It should be noted that
the anastomoses between the arteries from the opposite body halves are also intersys-
tem. The intrasystem anastomoses are the connections between the branches of the same
magistral arterial trunk. The blood stream of the organs having only intrasystem anasto-
moses has less opportunities to collateral blood supply.

The structures of the arterial system corresponds to the general principles of the
body structure which is characterized by the presence of the axial skeleton, bilateral
symmetry, the presence of the paired limbs and asymmetric position of most internal
organs. Because of this, the main arterial magistral artey, the aorta, passes along the
vertebral column. It gives off paired branches to the head, neck and limbs. In the trunk
the aortic branches ramify into parietal and visceral. The parietal branches are paired;
they are symmetrical and segmental. The visceral branches can be unpaired or paired;
this depends on the supplied organs.
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