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PREFACE

The creation of the manual “Respiratory System. Heart. Endocrine System” in Eng-
lish 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 special-
ists in medicine work abroad after graduating from the universities or take part in differ-
ent international conferences and symposiums.

The English version of the manual is based on the Russian manual by professor L. V.
Gayvoronskiy “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.



NNPEJUCJOBHUE

Cosnanue yae6HOro mocobust «JIpixarenbHasi cucrema. Cepziie. DHIOKPUHHAS CU-
cTeMa» Ha aHIVIMACKOM fA3bIKe SBJIAETCA TpeOOBAaHHEM COBPEMEHHOM CHCTeMbI MeZu-
LIMHCKOTo 06pa3oBanus B Poccuu. B HacTosmee BpeMs B MeIUIIMHCKUX YHIBEPCUTETAX
Hallel cTpaHbl 00Y4aloTCs CTYAEHThI U3 Pa3NYHBIX PETMOHOB JaJIbHEr0 3apy0exbs.
Kpome TOro, MHOTME BBINYCKHUKKA POCCUMCKMX MIKOJI XOPOIIO BJIaZel0T aHIJIUIACKAM
A3bIKOM, TI03TOMY OHM TaKXKe CMOTYT I10JIb30BaThCs JaHHBIM OCOOMEM, IPUHUMAs BO
BHMMaHMe, 4TO 33a4aCTyI0 PYCCKHUe CIeLUaJUCThl B MeJULMHEe 110CIe OKOHYaHUA YHU-
BepCUTeTa Ye3)XaloT paboTaTh 3a pyOex Wi NPUHUMAIOT YyYacTHe B Pa3IMYHbIX MeX-
IYHAapOIHBIX KOHPEPEeHIIUAX U CUMIIO3UyMaX.

AHrnmiickas Bepcus mocobus 6as3upyeTcss Ha PyCcCKOM ydeOHUKe Ipodeccopa
U. B. TaitBopoHCckoro «HopmasbHas aHaTOMHUS 4eJI0BeKa», KOTOPbIi 6T u371aH B Poc-
cuu 9 pa3 u onobpeH MunucrepcrBoM 06pazoBanus Poccuiickoit @esepanuu.

JlaHHOe noco6¥e MO3HAKOMUT YMTaTesIell ¢ TJIaBHbIMU NIPUHIUIAMK Pycckoii aHa-
TOMHYECKOH IIKOJIbI, KOTOPbIe 3aKJII0YAI0TCA B OJPOOHOM M3y4eHHH OBIIMX BOIPO-
COB, B TOM 4YMCJle pa3BUTHUA OPTaHOB M aHOMaIny pa3BuTud. B Poccuu nperosaBanue
AHATOMUY BeZleTcs ¢ GYHKIMOHATbHO-KJIMHIMYEeCKUX MO3ULHI U OCHOBAHO HA OIKCa-
HUY OPTaHOB II0 CUCTEMaM, T. e. OTZieJIbHO U3y4aloTCs ONOPHO-/IBUTaTeIbHAs CUCTEMa,
apTPOCUH/ECMOJIOTHS, MUOJIOTUSA U IPyrUe CUCTeMbl. Takke IIpU ONUCAHUU CTPOEHUA
OpraHoB aKLEHTUPYETCA BHUMaHue Ha JJATUHCKON TepMUHOJIOrNHU. YTO KacaeTcs 3apy-
GeXXHBIX PyKOBOZICTB 10 aHATOMUH YeJIOBeKa, MHOTHe U3 HUX OCHOBBIBAIOTCS HA Peruo-
HaJIbHO-TONOrpadryecKoM IPHHIKIe 6e3 UCI0Ib30BaHNA JATUHCKON TeDPMUHOJIOTUH.

CTpyKTypa IaHHOTO NMOCOOUS COOTBETCTBYET COBPEMEHHBIM CTaHapTaM MeIULMH-
ckoro obpa3oBaHus B Poccuu, KOTOpbIE, B CBOIO 04epe/ib, COOTBETCTBYIOT BaXKHEHIINM
€BpOIeNCKUM cTaHAapTaMm. ITocse Kaxaou rinaBel Mbl IPUBOAUM KOHTPOJIbHBIE BOIIPO-
Cbl ¥ CUTyallMOHHbIE KJIMHUYECKMe 3afaui. AHTTINICKAsA U JIaTUHCKas TePMUHOJIOTHUSA
IIpUBEZIeHa B COOTBETCTBUY C MeXyHapOAHOM aHaTOMUYECKOY HOMEHKJIATyPOA.

ABTODBI BBIPAXXAIOT YBEPEHHOCTD, YTO [JAHHOE M0COOMe MO3BOJUT OYAYIIUM JOK-
Topam c$opMUpOBaTh MOpdosornueckuii GyHAaMeHT A MOC/IeAyIoLlero U3y4eHus
TEOPeTUYEeCKUX U KIMHUYECKUAX AUCLUAIUIMH. MBI TaKXKe HafieeMcsl, YTO OHO IIpUHeceT
OIIpeZieJIeHHYIO [I0JIb3Y U NPerozaBaTes M aHaTOMHUY YeJIOBeKa.



1. RESPIRATORY SYSTEM

The respiratory system (systema respiratorium) comprises the respiratory tract (air-
ways) and respiratory organs proper, the lungs.

Because of the vertical position of the human body the respiratory tract is divided
into upper airways and lower airways. The upper airways include the nasal cavity, na-
sopharynx and oropharynx; the lower airways include the larynx, trachea, bronchi (to-
gether with their intrapulmonary branching, i.e. bronchial tree).

The respiratory tract represents the system of tubes, having an osseous or cartilagi-
nous skeleton, due to which they can not contract to close the lumen of the airways. The
lumen of the respiratory tract opens constantly, and despite of the abrupt change of the
pressure from positive to negative, the air circulates freely to both sides during inspira-
tion and expiration.

The inner surface of the airways is lined by the mucous membrane which is covered
by ciliated columnar epithelium and contains numerous glands secreting the mucus.
Due to this the inspired air is cleaned, humidified and warmed. Among the respiratory
organs the larynx is the most complex organ, performing the function of phonation. The
air passes through the airways to the lungs where the exchange of gases between the air
and blood (by diffusion of oxygen and carbon dioxide) occurs in the alveoli.

1.1. Nose

The nose includes the external nose and
the nasal cavity (internal nose).

External nose, nasus externus (in Greek
rhis, rhinos) is the projection of the facial
skull, having the shape of an irregular trihe-
dral pyramid. It comprises the root, dorsum,
apex and alae (wings). The form and length
of the nasal dorsum, position of nasal root
depend on individual and age features.

The root of nose, radix nasi, is in the up-
per part of the face and is separated from the
forehead by a depression known as the gla-
bella, glabella. The lateral sides of the exter-
nal nose join along the midline to form the
dorsum of nose, dorsum nasi, and the infe-
rior parts of the lateral sides form the alae
of nose, alae nasi. Downwards, the nasal
dorsum is continuous with the apex of nose,

Fig. 1.1. Skeleton of external nose: apex nasi. The alae limit the nostrils, nares,
1 — minor alar cartilages (cartilagines alares mi- Which transmit the air into the nasal cavity
nores); 2 — nostrils (nares); 3 — accessory nasal and from it. Along the midline the nostrils
cartilages (cartilagines nasi accessoriae); 4 — lateral  gre separated by the mobile (membranous)
nasal cartilage (cartilago nasi lateralis); 5 — lateral part of the nasal septum.

nasal cartilage (cartilago nasi lateralis); 6 — sep-

tal nasal cartilage (cartilago septi nasi); 7 — nasal The OSS?SOUS Skelemn, of the upper part
bone (os nasale); 8 — frontal process of maxilla of the nose is formed partially by the fmn_tal
(processus frontalis maxilla); 9 — frontal bone (os ~and nasal bones, and laterally, on either side

Sfrontale) it is supplemented by the frontal process of
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the maxilla. The bony structures of the external nose are continuous with its cartilagi-
nous frame (fig. 1.1). The basic cartilage of the external nose’s cartilaginous part is a
lateral nasal cartilage, cartilago nasi lateralis. It has a triangular form. Its upper edge is
connected to the nasal bone and upper part of the maxillary frontal process. The medial
edge is fused with the opposite lateral nasal cartilage to form the continuation of the na-
sal dorsum. The inferior edge adjoins the major alar cartilage, cartilago alaris major. The
latter is paired and has a shape of an oval plate, from which the medial and lateral crura
arise. The medial crura are fused together from the opposite sides, forming the continu-
ation of the nasal dorsum, and below they form the apex of nose. The lateral crura limit
the borders of the nasal openings (nostrils). Usually in the connective tissue between
the lateral nasal and major alar cartilages there are one or two accessory nasal cartilages,
cartilagines nasi accessoriae.

Besides the major cartilages, the nasal alae contain the connective tissue providing
the changeability of alae shape. One-two minor alar cartilages, cartilagines alares mi-
nores, lie in the posterior areas of this connective tissue. The connective tissue limits the
lower parts of the nostrils.

The osseo-cartilaginous skeleton of the external nose is covered from outside by
thin skin which is closely linked with underlying mimic muscle, the nasalis. The latter
is partly covered by the levator labii superioris. The nasalis arises from the maxillary
alveolar process near the canine and lateral incisor teeth and is divided into transverse
and alar parts. The transverse part is formed by the lateral fascicles of the nasalis, which
rise and bridge the cartilaginous part of the nasal dorsum. The nasalis is connected with
the opposite muscle by the tendinous aponeurosis. During contraction, the fibers of the
transverse part compress the nose, i.e. narrow the nostrils. The alar part is formed by the
medial fascicles which are attached to the skin of the nasal ala. During contraction, it
depresses the nasal ala.

The nasal cavity, cavitas nasi, is between the anterior cranial fossa (above), the
oral cavity (below) and orbits (laterally). The nasal septum, septum nasi, divides the na-
sal cavity into two halves, unequal in size. Anteriorly, the nasal cavity opens outward
through the nasal openings named the nostrils, nares. Posteriorly, it communicates with
the nasopharynx by means of the openings termed choanae, choanae.

The nasal cavity has three walls: superior, lateral and inferior.

The superior wall (roof) is constituted by the nasal bones, partially by the frontal
bone, by the cribriform plate of ethmoid bone and the anterior and inferior walls of the
sphenoidal body. The cribriform plate of ethmoid bone is perforated by about 30 open-
ings transmitting the olfactory nerves.

The lateral wall of the nasal cavity is formed by the frontal process and nasal surface
of maxilla, the lacrimal bone, ethmoidal labyrinth, inferior nasal concha, perpendicu-
lar plate of the palatine bone and the medial plate of the sphenoidal pterygoid process.
The lateral wall shows three elevations: the superior, middle and inferior nasal conchae,
separating the superior, middle and inferior nasal meatuses. The superior and middle
nasal conchae are the parts of the ethmoid bone, while the inferior nasal concha is an
individual bone (fig. 1.2).

The inferior wall (floor) is formed by the palatine processes of both maxillae and
horizontal plates of both palatine bones. At the anterior end of the nasal floor there is
an incisive canal which transmits the nasopalatine nerve passing from the nasal cavity
into the oral cavity. The horizontal plates of palatine bones limit the choanae from below.

The nasal septum is termed by clinicians the medial wall of the nasal cavity. It is con-
stituted by the perpendicular plate of ethmoid bone, sphenoidal crest and rostrum, vo-
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mer, by the nasal crests of maxilla and of palatine bone. The posterior edge of the vomer
bounds the choanae from the medial side. The septal nasal cartilage, cartilago septi nasi,
quadrilateral, is connected to the anterior parts of the ethmoidal perpendicular plate.
The posteroinferior edge of the cartilage is placed in the grooves of the vomer and of the
maxillary nasal crest. Its anterosuperior edge is connected to the nasal bones to form the
anterior part of the nasal dorsum. The nasal septum"s osseous part is 2—3 mm thick and
the cartilaginous part is 3-7 mm thick.

Fig. 1.2. Lateral wall of nasal cavity (sagittal section):

1 — middle nasal concha (concha nasalis media); 2 — cribriform plate (lamina cribrosa); 3 — superior nasal con-
cha (concha nasalis superior); 4 — sphenoidal sinus (sinus sphenoidalis); 5 — sphenopalatine foramen (foramen
sphenopalatinum); 6 — medial plate of pterygoid process (lamina medialis processus pterygoidei); 7 — perpendicu-
lar plate of palatine bone (lamina perpendicularis ossis palatini); 8 — horizontal plate of palatine bone (lamina
horizontalis ossis palatini); 9 — palatine process of maxilla (processus palatinus maxillae); 10 — incisive canal
(canalis incisivus); 11 — inferior nasal concha (concha nasalis inferior); 12 — frontal process of maxilla (processus
frontalis maxillae); 13 — lacrimal bone (os lacrimale); 14 — nasal bone (os nasale); 15 — nasal spine of frontal
bone (spina nasalis ossis frontalis) ; 16 — frontal sinus (sinus frontalis); 17 — maxillary hiatus (hiatus maxillaris)

The nasal cavity is divided into the vestibule, vestibulum nasi, and nasal cavity proper,
cavitas nasi propria. The boundary between these parts is an elevation, the limen nasi,
limen nasi, situated on the lateral nasal wall. The nasal vestibule is lined by the skin bear-
ing special hairs (vibrissae).

The nasal cavity proper has four nasal meatuses: common, inferior, middle and su-
perior.

The common nasal meatus, meatus nasi communis, is a space between the nasal sep-
tum from the medial side, nasal conchae from the lateral side, nasal roof from above and
nasal floor from below. Other three nasal meatuses are in the lateral parts of the nasal
cavity.

The inferior nasal meatus, meatus nasi inferior, is between the inferior nasal concha
above and nasal floor below. On the lateral wall of this meatus, about 10 mm behind the





