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PREFACE

The creation of the manual “Urogenital System” 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
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.



NNPEAUCJOBHUE

Co3nanue yae6HOT0 mocobusi «MouernosoBas cucreMa» Ha aHIJIMACKOM sI3bIKe 5B-
nsieTcst TpebOBaHEM COBPEMEHHO! CHCTeMbI MeIUIIMHCKOTro obpa3oBanus B Poccuu.
B Hacrosimee BpeMs B MeIVIIMHCKUAX YHUBEPCUTETAaX Hallell CTPaHbI 00yd4aloTCA CTy-
TIeHTBI U3 Pa3JINYHbIX PETMOHOB JabHero 3apybexbs. Kpome TOro, MHOrue BbIYCK-
HUKH POCCUICKUX LIKOJI XOPOLIO BJIAZEI0T aHIIMACKAM A3BIKOM, II03TOMY OHHU TAaKKe
CMOTYT I0JIb30BAaThCA JaHHBIM 10COOMEM, IPUHUMAs BO BHIMAaHMe, 4TO 334acTyIO pyc-
CKHe CIe[MaIMCThl B MeJMIMHe TI0CJe OKOHYaHHs YHHBEPCUTeTa ye3)XKaloT paboTaTh
3a pyOexx WM NPUHUMAIOT YYacTHe B Pa3jMYHBIX MeXAYHApOAHBIX KOH(pepeHUUsIX
Y CUMIIO3UyMaXx.

AHrnmiickas Bepcus mocobus 6asupyeTcs Ha pycCKOM ydeOHMKe mpodeccopa
U. B. TaiiBopoHcKoro «HopMaJsbHas aHaTOMUS 4eJI0BeKa», KOTOPbIi 6T u37iaH B Poc-
cuu 9 pas u onobpeH MunucrepcrBoM 06pazoBanus Poccuiickoit @esepanyu.

JlaHHOe noco6¥e TO3HaKOMUT YHUTATesNell C INIaBHBIMU NIPUHIUNAMK Pycckoil aHa-
TOMHUYECKOH IIKOJIbl, KOTOPbIe 3aKJI0YAI0TCs B IOAPOOHOM M3y4eHUH OBIIMX BOIPO-
COB, B TOM 4YKCJIe Pa3BUTHUs OPraHOB U aHOMaJuui pa3sutua. B Poccuu npenonaBanne
aHATOMUY BefieTcsl ¢ QYHKIMOHATIbHO-KINHNYECKUX TTO3UIMI ¥ OCHOBAHO Ha OIHCa-
HUM OPTaHOB IO CHCTeMaM, T. €. OTAeIbHO U3y4aeTcs ONOPHO-JBUraTelbHas CUCTEMa,
apTPOCUH/ECMOJIOTHS, MAOJIOTUA U JPyrHe CUCTeMbl. Take IIpU ONUCAHUU CTPOEHUSA
OpraHoB aKLEHTUPYeTCA BHUMaHue Ha JIATUHCKOM TepMUHOJIOrANU. YTO KacaeTcs 3apy-
GeXXHBIX PyKOBOJICTB I10 aHATOMUH YeJIOBeKa, MHOTHe U3 HUX OCHOBBIBAIOTCS HA PEruo-
HaJIbHO-TONOrpadyecKoM PHHIKIe 6e3 UCII0Ib30BaHMA JATUHCKON TeDPMUHOJIOTUH.

CTpyKTypa aHHOTO NMOCOOUS COOTBETCTBYET COBPEMEHHBIM CTaHapTaM MeAULMH-
ckoro obpa3oBaHus B Poccuu, KOTOpbIE, B CBOIO 0Yepe/ib, COOTBETCTBYIOT BaXKHEHIINM
€BpOIeNCKUM cTaHAapTaMm. I1ocse Kaxzo¥ rinaBel Mbl IPABOAUM KOHTPOJIbHBIE BOIIPO-
Cbl U CUTyallMOHHbIe KIMHUYECKUe 3afaui. AHIJIMICKas ¥ JTaTUHCKAsA TePMUHOJIOTUSA
IIpUBEZIeHa B COOTBETCTBUY C MeXyHapOAHOM aHaTOMUYECKOY HOMEHKJIATyPOA.

ABTODBI BBIPAXXAIOT YBEPEHHOCTD, YTO [JAHHOE M0COOMe MO3BOJUT OYAYIIUM JOK-
Topam c$opMUpOBaTh MOpdosornueckuii GyHAaMeHT A MOC/IeyoLlero U3y4eHus
TEOPeTUYEeCKUX U KIMHUYeCKUX AUCLHUIUIMH. MBI TaKXKe HaZieeMcsl, 9TO OHO IpUHeceT
OIIpeZieJIeHHYIO [I0JIb3Y U NPerozaBaTes M aHaTOMHUY YeJIOBeKa.



1. URINARY SYSTEM

The urinary system, systema urinarium, includes anatomically and functionally
interrelated organs, organa urinaria, that produce, store and eliminate urine. These
organs are:

1. The kidney, a paired organ, producing urine.

2. The ureter, a paired organ, excreting urine from the kidney.

3. The urinary bladder, the storage of urine.

4. The urethra, which serves as a passage way for the elimination of urine.

It should be noted that more than 80 % of the final products of metabolic activities
are excreted with urine. Apart from the excretory function, the urinary organs provide:
the support of homeostasis, acid-base balance, osmotic pressure; participate in the
regulation of the blood pressure; produce the erithropoetic factors and participate in
the synthesis of the biological active substances (renin, bradykinin, prostaglandins,
urokinase etc.).

The urethra has significant sex differences. In males it is more complex and
excretes not only urine but also sperm. Regarding this, the male and female urethrae
will be described separately, in the chapters of the male and female reproductive organs
respectively.

1.1. Kidneys

The kidney, ren (in Greek nephros),
is a paired organ, which produces and
excretes the urine (fig. 1.1). The kidney is
bean-shaped, reddish-brown, has a smooth
surface and dense consistency. The average
sizes of the kidney: the length is 10—12 cm,
the width is about 6 cm, the thickness is 3—4
cm; the average weight is 120 g. The kidney
has two surfaces: more convex anterior,
facies anterior, and flattened posterior,
facies posterior; two ends, or poles, rounded
superior, extremitas superior, and sharpened
inferior extremitas inferior; two borders,
convex lateral, margo lateralis, and concave
medial, margo medialis. The notch on the
medial border is called the renal hilum, Ailum
renale, through which the renal artery and
nerves enter the kidney, and the renal vein,
lymphatic vessels and ureter leave it. All
these structures are united into the concept
of the ‘renal leg’. The renal hilum, bounded
by the anterior lip and more expressed
posterior lip, leads into the renal cavity, or
1 — inferior vena cava: 2 — abdominal aorta: 3 — renal sinus, sinus renalis. The sinus contains
suprarenal glands; 4 — left kidney; 5 — renal vein; the blood and lymphatic vessels, nerves,
6 — renal artery; 7 — ureter (abdominal part); §— Mmajor and minor renal calyces, renal pelvis

ureter (pelvic part); 9 — right kidney and adipose tissue.

Fig. 1.1. Kidneys, suprarenal glands, abdom-
inal aorta and inferior vena cava (anterior
aspect):
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From outside the kidney is covered by thin but strong fibrous capsule, capsula fi-
brosa, which is loosely linked with the renal parenchyma. External to this capsule is a
thick layer of loose fat tissue, called the adipose capsule, capsula adiposa. Through the
renal hilum the fat penetrates the renal sinus. The part of the adipose capsule, covering
the posterior renal surface, is thicker than in front of, and is called the pararenal (para-
nephral) body, corpus adiposum pararenale. Superficial to the adipose capsule is the renal
fascia, fascia renalis, covering the kidney anteriorly and posteriorly and considered to be
a part of the endoabdominal fascia.

Topography of kidney. The kidneys are situated in the lumbar region, on the pos-
terior wall of the abdominal cavity to the right and to the left of the vertebral column.
The depression, where each kidneys lies, is called the ‘renal bed’ and is bounded laterally
by the transversus abdominis, posteriorly by the quadratus lumborum, medially by the
psoas major and superiorly by the diaphragm.

The longitudinal axes of the kidneys are directed obliquely up and forwards. The dis-
tance between the inferior poles is about 11 cm, between the superior poles is about 7 cm.

The right kidney is slightly lower than the left kidney: the left XII rib crosses the left
kidney approximately in the middle, while the right XII crosses the right kidney at the
junction between its upper and lower thirds. The left kidney lies at the level of the XII
thoracic and upper two lumbar vertebrae; the right kidney is at the level of the I, II and
IIT lumbar vertebrae (fig. 1.2).

The syntopy of the left and right kidneys is different. The superior pole of the left
kidney is related to the suprarenal gland; the upper third of the anterior surface adjoins
the stomach, the middle third is in contact with the pancreas, the lower third adjoins the
coils of the small intestine; the upper part of the lateral border is related to the spleen,
the lower part of the lateral border adjoins the left colic flexure and the commencement
of the descending colon. The superior pole of the right kidney also is in contact with the
suprarenal gland; the most part of the anterior surface adjoins the liver, the lower third is
related to the right colic flexure; the medial border adjoins the duodenum.

Fig. 1.2. Skeletotopy of kidneys (posterior aspect):
1 — parietal pleura; 2 — diaphragm; 3 — right kidney; 4 — left kidney
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