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PREFACE 

     The tasks of further development of medical education, put forward in the Law of 

Ukraine "On Higher Education" (№ 1556-VII of 01.07.2014) require for its solution 

permanent improvement of the pedagogical process. 

     Topographical anatomy is an important part of the system of doctor's preparation at 

the boundary between theoretical and clinical disciplines. In the curriculum the 

discipline is classified as professionally oriented and occupies the appropriate place in 

the unit of surgical disciplines. 

     The purpose of the study of operative surgery and topographic anatomy is to provide 

future physicians with specific knowledge of the structure of the human body, which 

form the basis for the correct diagnosis and choice of the optimal method of aging, the 

formation of skills of topographic anatomical substantiation of the diagnosis, 

operational access and techniques, as well as their assimilation principle in and the 

techniques of these interventions. 

     The successes of biology and medicine, the constant accumulation of new 

interesting facts, the promotion of new theoretical generalizations, the development 

and implementation of modern surgical methods in practice have led to a sharp increase 

in the amount of information on topographical anatomy and surgical surgery. The 

amount of study time devoted to teaching discipline is reduced. In this connection, the 

importance of a qualified methodological work of a teacher, a good organization and a 

clear planning of practical classes, rational distribution of student's time for 

independent work increases. 

     Topographic anatomy is studied in parts of the human body. Teaching topographic 

anatomy and operative surgery is carried out at lectures, practical classes and the 

allocation of study time for independent work. 

     Organization of practical classes and independent work of students proceeds from 

the construction of the educational process at the department. The program 

recommends that self-study is not part of the course, but rather extended information 

on topics that are studied by the audience.  
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     Study guide for the student to perform their independent work in preparation for 

practical classes summarize the experience of teaching the subject of the department 

of fundamental medicine of T. Shevchenko KNU and designed to facilitate the training 

of students in operative surgery and topographical anatomy. They have a certain 

sequence of test tasks set out, each of which is designed to closely interconnect the 

techniques of surgical intervention with the study of topographical anatomy of certain 

areas. 

     The tests offered to students refer to knowledge control materials for applicants for 

a doctor's diploma. The total number of questions - more than 100. They can be used 

in a blank form for practical classes, during modular control and examinations 

"KROK" when assessing medical knowledge and understanding of clinical disciplines 

by the student. 

     The test rules are as follows: 

• Carefully read the question. 

• Then you need to select the answer you think is correct. 

• Check your answer with the key. 

     If the answer is incorrect, refer to the recommended literature. 

     For an in-depth study of individual issues, there is a list of additional literature 

According to the authors, this book bring unquestionable benefits to students in self-

training for classes, as well as in understanding the main provisions of the material 

trained while preparing for the modular control and the exam "KROK". It will be useful 

for teachers, as it will not only unify the methodology of conducting classes but 

improve their organization. 
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CHAPTER I 

CLINICAL ANATOMY AND OPERATIVE SURGERY. CLINICAL 

ANATOMY AND OPERATIVE SURGERY OF CHEST 

Lesson 1 

CLINICAL ANATOMY AND OPERATIVE SURGERY OF CHEST 

1.1. Topographic anatomy and operative surgery of the chest wall 

1. Justification of the topic: 

     Injuries to the thorax, frequent breast disease, resection of the damaged ribs and 

normal ribs to provide immediate access to the organs of the chest cavity requires 

knowledge of the topographic anatomy of the chest, the study of various surgical 

approaches and techniques. 

 

2. Specific objectives: 

     Explain: 

• The boundaries of the chest, the division into regions. 

• Conditional boundary to determine the projection of the chest cavity 

• The topography of the breast and lymph drainage ways, its blood supply and 

innervation 

• The topography of intercostal spaces 

• The topography of the pleura 

• Sinuses of the pleura and its topography 

• The topography of the diaphragm 

     Analyze: 

• The forms of the chest 

• Congenital malformations of the chest 

• Individual features of the location of the blood vessels of the chest 

• Age characteristics of the chest 

• Weaknesses in the diaphragm. 
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• Indications for choice of method of the treatment of surgical diseases of the 

breast 

• Indications for surgical treatment of the pneumothorax. 

• Methods of surgical treatment of the pneumothorax. 

• Access to the organs of the chest cavity. 

     Classify: 

• Mastitis 

• Pleurisy 

• Pneumothorax 

     Draw a diagram: 

• Sections of the mastitis 

• Punctures of the pleura 

• Resection of breast cancer, radical mastectomy 

     Suggest: the method of surgical treatment for every form of mastitis, pneumothorax. 

 

3. Tasks for preparing for class 

     3.1. A list of key terms and parameters for the assimilation 

     Thoracic cavity - part of the human body is limited by intrathoracic fascia. 

     Pleural cavity - the cavity between the parietal and visceral pleura. Has the form 

of a capillary gap. 

     Chest wall - part of the human body, which is located in the chest area and is 

bounded by the skin from the outside and from the middle intrathoracic fascia. 

     The chest region - land borders with these sites: upper - neck, lower - 

anterolateral and posterolateral walls of the abdomen, back - the spine. 

     Weaknesses in the diaphragm - natural and acquired a gap in the diaphragm, 

which can be a place of the diaphragmatic hernia. 

     Intercostal space - the gap between the adjacent ribs and the intercostal muscles. 

     Superficial subpektoral phlegmon - diffuse purulent fusion of tissue located 

between the fascia of small and large pectoral muscles. 
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     Deep subpektoral phlegmon - diffuse purulent inflammation of the tissue 

beneath the small pectoral muscle. 

     Mastitis - inflammation of the mammal gland. 

     Pneumothorax - the accumulation of air in the pleural cavity 

     Sector resection of mammal gland - removal of one or more lobules of the 

mammal gland. 

     Mastectomy - removal of the mammal gland. 

     Pleural puncture - puncture of the chest wall within the pleural cavity. 

 

3.2. Theoretical issues to engage in: 

1.Shape of the chest 

2.Congenital malformations of the chest 

3.Individual features of the thoracic vessels 

4. Age characteristics of the chest 

5. Surgical correction of congenital chest malformations 

6. The boundaries of the chest, the division into regions 

7. Conventional boundaries to determine the projection of the chest cavity 

8. Layered structure of the chest wall 

9. Topographic anatomy of the diaphragm, weaknesses, aperture 

10. Front-upper chest area 

11. Topography of the breast and its lymph outflow, blood supply and innervation 

12. Topography of the intercostal space 

13. The boundaries of the pleura 

14. Sinuses of the pleura and their topography 

15. Incisions for mastitis. Radical mastectomy 

16. Pneumothorax. Puncture of the pleural cavity 

17. Costectomy 

18. Ways to close the open pneumothorax 

19. Surgical approaches to the organs of the chest cavity. 
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3.3. Practical work that is performed in class: 

• Carry out the cuts with intramamar mastitis 

• Carry out the cuts with retromamar mastitis 

• Conduct a sectoral resection of the breast 

• Carry a puncture of the pleura 

• Conduct a rib resection 

 

4. Content of topic 

1.Topographic anatomy of the chest wall: 

a) chest wall: 

- The boundaries of the division on the field, the projection of the skin, shape, birth 

defects, layers, blood supply, innervation, lymphatic 

- Cellular spaces: subcutaneous, superficial brisket, deep brisket, supraspinatus, 

infraspinatus, antescapular - their practical value 

- Intercostal space: the boundary, the neurovascular bundle, the practical value 

b) aperture: part syntopy, blood supply, innervation, lymphatic, natural openings, weak 

spots, diaphragmatic hernia 

c) mammal (breast) gland: location, shape, birth defects, structure, blood supply, 

innervation, lymphatic, individual and age, mastitis, the concept of benign and 

malignant tumors 

d) the pleura: topographic anatomy, sinuses, pleurisy, pneumothorax. 

2. Surgeries. 

a) breast surgery: incisions of the mastitis, resection of the breast, a mastectomy (by 

Petit, Halstead-Mayer) 

b) pleural puncture 

c) resection of the rib 

d) access to the organs of the chest cavity 

e) the closure of open pneumothorax. 
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5. Materials for self-work 

5.1. Abstracts: 

• Modern surgery on mastitis 

• Mistakes and complications in the puncture of pleural cavity 

• Drainage of thoracic duct 

• Intubation of the trachea. Errors and complications 

 

5.2. Visual aids (stands, posters, tables) 

• Halstead-Mayer radical mastectomy. Stages of operation 

• Thoracic drainage by Bulau 
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1.2. Clinical anatomy and operative surgery of the thoracic cavity 

1. Justification of the topic: 

     Rapidly developing thoracic surgery requires a detailed knowledge of the 

topography of the thoracic cavity, the study of surgical approaches and operative 

techniques 

 

2. Specific objectives: 

     Explain: 

• Surgical anatomy of the lungs. 

• Anatomical features of the dividing of the lungs to lobes and segments. 

• Surgical anatomy of the root of the lung. 

• Surgical anatomy of the organs located in the mediastinum. 

• Surgical anatomy of the thymus, the superior vena cava, phrenic nerves. 

• Surgical anatomy of the thoracic esophagus. Justification of approaches to the 

esophagus at different levels. Opening of the esophagus. 

• Surgically anatomy of the thoracic duct, azygos and hemiazygos veins, 

sympathetic trunk, the formation of splanchnical nerves. 

• Stages of the pneumonectomy. 

• Stages of the resection of the lungs. 

• Topographic-anatomical basis of clinical presentation of diseases of the chest 

cavity 

 

     Classify:  

• 1.Mediastinum at the top, bottom, front, back, middle. 

• 2. Surgeries on the lungs. 

 

     Draw a diagram «Pneumonectomy, segmentectomy». 

 

     Analyze: 
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• The indications for the choice of method of the operative treatment of diseases 

of the lungs. 

• Clinical symptoms arising from the volume processes in the mediastinum. 

     Suggest methods of surgical treatment of the lung tumors, anterior and posterior 

mediastinitis. 

     Draw up plan of the operation - segmental resection of the lung. 

 

3. Tasks for preparing for class 

3.1. A list of key terms, parameters, characteristics of the assimilation 

     Thoracic cavity  part of the human body, which is limited by intrathoracic fascia 

     Pleural cavity - the cavity between the parietal and visceral pleura. Has the form 

of a capillary gap 

     Gates of the lung - visceral pleura and lung tissue surrounding the root of the 

lung. 

     The root of lung - main bronchus, pulmonary artery, pulmonary veins, bronchial 

arteries, nerve trunks, lymph vessels and tissue placed at the gate of the lung. 

     Lobe of the lung - functionally and morphologically separate part of the lung is 

supplied by the lobar branch of the pulmonary artery and is ventilated by the 2rd 

order bronchus 

     Segment of the lung - functionally and morphologically separate part of the lung 

is ventilated by the 3rd order bronchus and is supplied by the 3rd order pulmonary 

artery branch  

     Mediastinum - complex of the organs, located between the sheets of mediastinal 

pleura, sternum, diaphragm, spine and upper thoracic aperture. 

     Pneumonectomy – total removal of lung. 

     Lung lobectomy - removal of lung lobe. 

     Segmental ectomy of the lung - removal of the segment of the lung. 

     Superior vena cava syndrome - syndrome arising from violations of the outflow 

of the superior vena cava. 
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     Plevritisation of the bronchus - closure of bronchial mediastinal pleura. 

     Pericardial cavity - the cavity between the parietal and visceral pericardium 

leafs. 

     Aortic coarctation - congenital heart disease, is manifested by segmental 

narrowing of the lumen and the aorta. 

     Stenosis – constriction. 

     The triad of Fallot - congenital heart disease: 

• valve stenosis of pulmonary artery, or obstruction of the output of the right 

ventricle 

• hypertrophy of the right ventricle of the heart 

• defect in the interatrial septum. 

     Tetrad of Fallot - congenital heart disease: 

• valve stenosis of pulmonary artery or obstruction output of the right 

ventricle 

• hypertrophy the right ventricle of the heart 

• defect in the interventricular septum 

• dextraposition of aorta. 

 

3.2. Theoretical issues to engage in 

• Topographic anatomy of the lungs 

• The division of lung to lobes and segments 

• Topographic anatomy of the mediastinum 

• The principles of the operations in lungs - suturing of the lung, segmental 

resection, lobectomy, pneumonectomy 

• Surgical anatomy of the heart (skeletotopy, syntopy, blood supply, innervation, 

the path of venous and lymphatic outflow) 

• Heart defects (congenital and acquired) 

• Surgical anatomy of the aorta and its branches 

• Surgical anatomy of the pulmonary trunk and pulmonary arteries 
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• Anatomical and physiological basis of the surgical approaches to heart 

• Puncture of the pericardium 

• Stitching the wounds of the heart. 

• Mitral commissurotomy 

• Aortal-coronary bypass surgery 

• Stenting of coronary arteries 

• Principles of the heart transplantation 

 

3.3. Practical work (jobs) that are performed in class: 

• Drawing scheme of division in the lung lobes and segments. 

• Identification of symptoms are occurred by the tumors of the anterior and 

posterior parts of mediastinum. 

• Suture of wounds of the heart. 

 

4. Content of topic 

1) Topographic anatomy of the lungs: 

- Location, anatomy, blood supply, innervation, lymphatic outflow 

- The root of the lung, the gate of the lung, syntopy elements of the root in the right 

and left lungs 

- The division of lung to the lobes and segments. 

2) Topographic anatomy of the mediastinum: 

- Division into parts 

- Topographic anatomy of the anterior mediastinum 

- Topographic anatomy of the posterior mediastinum. 

3) Surgical interventions on the lungs: 

- Pneumonectomy 

- Lobectomy 

- Segmentectomy 

- Closure of the wounds of the lung. 
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     Camera, aperture, heart valves, coronary arteries, the veins of the heart. The aorta, 

its divisions and branches, brachiocepalic trunk, aortic arch, heart and great vessels. 

The wounds of the heart. A heart transplantation. Surgery on the heart and blood 

vessels. Coronary artery bypass surgery, surgical treatment of stenosis of the left atrial-

ventricular opening. Suturing the vessels. Surgery of aneurysms and coarctation of the 

vessels 

 

5. Materials for self-work 

5.1. Abstracts: 

• Modern surgery for tumors of the lungs 

• Surgical treatment of the penetrating wounds of the chest with lung injury 

• Surgical treatment of tetrad of Fallot 

• Aortal-coronary bypass surgery 

• A heart transplantation 

 

5.2. Visual aids (stands, posters, tables): 

• Lung segments 

• The structure of the roots of the lungs 

• Diaphragm: its weaknesses 

• Design of the heart and its vessels in the chest wall 

• Tetrad of Fallot  
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MATERIALS FOR READING TO CHAPTER I 

     The thorax (or chest) is the region of the body between the neck and the abdomen. 

 

THE THORACIC CAGE 

     The thorax is an irregularly shaped cylinder with a narrow opening (superior 

thoracic aperture) superiorly and a relatively large opening (inferior thoracic aperture) 

inferiorly. The superior thoracic aperture is open, allowing continuity with the neck; 

the inferior thoracic aperture is closed by the diaphragm (fig.1.1).  

 

Fig. 1.1. View of the diaphragm from the abdominal cavity 

1. the muscular part of the diaphragm 

2. the tendon part of the diaphragm 

3. inferior vena cava 

4. esophagus 

5. aorta 

6. sternocostal triangle (Larrhey) 

7. lumbocostal triangle (Bohdaleck). 
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     The thoracic cage protects the lungs and heart and affords attachment for the 

muscles of the thorax, upper extremity, abdomen, and back. 

     The thoracic cage is composed of the following structures: 

• Anteriorly: sternum and costal cartilages 

• Laterally: 12 pairs of ribs and intercostal spaces 

• Posteriorly: 12 thoracic vertebrae. 

The sternum 

This is formed by: 

• Manubrium: it articulates with the clavicle, 1st cartilage and the upper 

• part of the 2nd cartilage. 

• Body: its lateral margins articulate with the rest of the 2nd rib and with the 3rd to 

7th costal cartilage. 

• Xiphoid process. 

The ribs 

The ribs 3 to 10 are «typical ribs». They are composed of: 

• Head: it is wedge-shaped with two articular facets to the corresponding vertebra 

and the vertebra above. 

• Neck. 

• Tubercle: with an articular part (to the transverse process of the corresponding 

vertebra) and non-articular part. 

• Shaft: rounded; its anterior part is flattened. 

• Costal groove: it is located on the lower surface of the shaft. The intercostal 

artery, vein and nerve are contained in the groove. 

• The 1st, 2nd, 11th, and 12th ribs are regarded as atypical. 

• The 1st rib is the shortest and broadest with a single facet on the head. 

• The 2nd rib has an irregular rough tuberosity for the serratus anterior muscle. 

• The 11th and 12th ribs are known as ‘floating ribs' because their cartilages do not 

articulate anteriorly. 
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• The ribs articulate as follows: 

• Posteriorly: each rib articulates with the thoracic spine. 

• Anteriorly: the superior seven costal cartilages articulate with the sternum; the 

cartilages from 8th to 10th articulate with cartilage above. 

The intercostal space (fig. 1.2) 

An intercostal space is composed of three muscles: 

• External intercostal 

• Internal intercostal 

• Innermost intercostals. 

A neurovascular bundle contained in the lower surface of the corresponding rib, runs 

between the internal intercostal and innermost intercostal muscles. It includes from 

above downwards: 

• Vein 

• Artery 

• Nerve. 

     They are arranged in the following order from above downward: intercostal vein, 

intercostal artery, and intercostal nerve (i.e., VAN). 

 

Fig. 1.2. An Intercostal space (scheme) 



20 

 

 

 

 

COORDINATE SYSTEM of the THORACIC WALL 

     The horizontal and the vertical imaginary lines are used to describe surface locations 

on the anterior and posterior chest walls. 

     Horizontal lines of orientation - these lines correspond to the ribs and intercostal 

spaces. 

 

Fig. 1.3. Vertical lines 

     Vertical lines of orientation (Fig. 1.3): 

1. Midclavicular line: runs vertically downward from the midpoint of the clavicle. 

2. Parasternal line: lies between the sternal line and midclavicular line. 

3. Sternal line: runs vertically downward over the edge of sternum. 

4. Mediana anterior: lies in the median plane over the sternum. 

5. Anterior axillary line: runs vertically downward from the anterior axillary fold. 

6. Midaxillary line: runs vertically downward from a point situated midway 

between the anterior and posterior axillary folds. 

7. Posterior axillary line: runs vertically downward from the posterior axillary fold. 

8. Scapular line: runs vertically downward on the posterior wall of the thorax, 

passing through the inferior angle of the scapula. 

9. Paravertebral line: lies between the scapular line and vertebral line. 

10. Mediana posterior line: lies in the median plane over the spinous processes of 

the thoracic vertebrae. 

Vertebral line: lies vertically over the transverse processes of the thoracic 

vertebrae (is not on the picture). 

 

THE REGIONS of the THORAX (fig. 1.4) 
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     There are 5 regions of the anterior chest wall and 5 regions of the posterior chest 

wall. The lateral boundaries between them are the left and right midaxillary lines. The 

hypodermis contains a variable amount of fat, sweat glands, blood and lymphatic 

vessels and nerves. Some blood vessels and nerves are forms the neurovascular 

fascicles, which provide the blood supply of the superficial soft tissues: 

• lateral thoracic artery and veins, long thoracic nerve; 

• superior thoracic artery and veins, supraclavicular nerves; 

• thoracoacromial artery and veins, lateral pectoral nerve; 

• cutaneous branches from the intercostal nerves and vessels. 

 

 

 

Fig. 1.4. The regions of the chest wall: 

• The regions of the anterior chest wall: 

1.  sternal region (unpaired) 

2, 3. anterosuperior region (left and right) 

4, 5. anteroinferior region (left and right) 

• The regions of the posterior chest wall: 

1. vertebral region (unpaired) 

7, 8 scapular region (left and right) 

9, 10. subscapular region (left and right) 

 

LAYERS of the THORACIC WALL 
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• Superficial layer (skin; subcutaneous fatty tissue with the superficial blood 

vessels and nerves; superficial fascia with the mammary glands) 

• Medium layer (investing, or pectoral, fascia; muscles) 

• Deep layer (bones of the thoracic cage; intercostal spaces; internal thoracic 

vessels; transverses thoracic muscles; visceral, or endothoracic, fascia; parietal 

pleura). 

 

Practical hints 

Counting ribs may be necessary to identify which rib is injured or if the ribs are used 

as landmark for procedures such as chest drain insertion. The junction between the 

manubrium and the body of the sternum is felt like a transverse ridge on palpation. This 

is known as angle of Louis (sternal angle) and is opposite to the 2nd rib. Ribs are counted 

from this point. 

 

THE FEMALE BREAST 

Breasts are bilateral skin appendages that vary individually in size and shape. 

 

Surface markings 

The breast is contained within the superficial fascia. It rests on the pectoralis major 

extending: 

• Superiorly to the 2n rib. 

• Interiorly to 6 rib. 

• Medially to the sternum. 

• Laterally to mid axillary line. 

     The axillary tail is an extension of breast tissue into the axilla. 

     Structural features 

     The breast (fig.1.5) is composed of lobules. Within each lobule, glandular tissue is 

placed centrally whereas adipose tissue tends to be more laterally. The glands form a 

ductal system terminating in 15-20 lactiferous ducts radiating towards the nipple. Each 
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lobe is separated by fibrous septa, a collagenous membrane that supports the glandular 

structure. The fibrous septa, along with the ligament of Cooper, form the suspensory 

mecha¬nism of the breast by their attachment to the ribs and the skin. 

 

Fig. 1.5. The breast 

 

     Blood supply 

     Arterial 

• Axillary artery via lateral thoracic and acromiothoracic branches. 

• Internal mammary artery via its perforating branches. 

     Venous 

• Venous plexus underneath the areola that drains towards the axillary vein. 

• Veins draining towards the internal mammary vein. 

      Lymphatic drainage. The lymphatic system of the female mammary gland and 

the location of regional lymph nodes are of great practical interest in connection with 

the frequent damage to the organ by a malignant process (scheme of Halstead) (fig. 

1.6). 
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     The main pathway for lymph outflow is to the axillary lymph nodes in three 

directions: 

• through the anterior pectoral lymph nodes (Zorgius and Bartels) along the outer 

edge of the pectoralis major muscle at the level of the second or third ribs 

• intrapectoral - through the nodes between the pectoralis major and minor 

(Rotter’s nodes) 

• transpectoral - along the lymphatic vessels, penetrating the thickness of the 

pectoralis major and minor; the nodes are located between their fibers. 

Additional pathways for lymph drainage: 

• from the medial section - to the lymph nodes along the internal thoracic artery 

and the anterior mediastinum 

• from the upper section - to the subclavicular and supraclavicular nodes 

• from the lower section - to the nodes of the abdominal cavity (Gerota pathway). 

     The lymphatics of the nipple drain along the surface of the breast underneath the 

skin. 

     Most of the lymphatics (about 75%) of the breast drain toward the axilla. 

The majority of the lymph nodes are located in the territory of the axillary vein. 

 

 

Fig. 1.6. The breast 
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Nerve supply 

It arises from the anterior and lateral branches of the 4th, 5th, and 6th thoracic nerves. 

 

Practical hints 

The status of the axillary lymph nodes is crucial in management of breast cancer 

because: 

• It is a prognostic factor. 

• It determines the need for adjuvant treatment. 

 

THE THORACIC CAVITY can be divided into: 

• a median partition, called the mediastinum,  

• laterally placed pleurae and lungs 

• heart 

     The mediastinum (fig. 1.7) is a complex of organs that extends superiorly to the 

thoracic aperture and inferiorly to the diaphragm. It extends anteriorly to the sternum 

and posteriorly to the 12 thoracic vertebrae. It contains the remains of the thymus, the 

heart and large blood vessels, the trachea and esophagus, the thoracic duct and lymph 

nodes, the vagus and phrenic nerves, and the sympathetic trunks. 

 

Fig. 1.7. Cross-section of the thorax showing the position of the mediastinum 
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     The mediastinum is divided into ventral and dorsal parts by an imaginary plane 

passing from the main bronchi. 

 

The trachea 

The trachea is a fibroelastic organ composed by 15-20 U-shaped carti¬laginous rings. 

It is approximately 11cm long. The trachea commences at the lower aspect of the 

cricoid cartilage and terminates at the level of the sternal angle where it bifurcates into 

the right and left main bronchi (fig. 1.8). The point where the trachea bifurcates is also 

known as carina. 

Relations 

• Anteriorly 

• Neck - isthmus of thyroid gland, inferior thyroid veins, sternohyoid, 

sternothyroid. 

• Thorax - brachiocephalic and left common carotid artery, left 

brachiocephalic vein. 

• Posteriorly 

• Neck and thorax: oesophagus and recurrent laryngeal nerves. 

• Laterally 

• Neck - lobes of thyroid gland, carotid sheath. 

• Thorax - on the right: vagus nerve, azygos vein and pleura - on the left: 

aortic arch, left common carotid artery, left subclavian artery, left 

recurrent laryngeal nerve, pleura. 

 

Blood supply 

It derives from the branches of the inferior thyroid arteries. 
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Fig. 1.8. The trachea and bronchi 

 

The bronchi 

The bronchi arise at the bifurcation of the trachea. The right main bronchus is shorter 

and more vertical and has a greater diameter than the left one. It is 2.5cm long. Before 

entering the hilum of the lung, it divides into an upper lobe bronchus. After entering 

the hilum, it gives off a middle lobe and lower lobe bronchus. The 5cm long left 

bronchus divides into the bronchi to the upper and lower lobes just after entering the 

hilum of the lung. The bronchial tree reduces in diameter and length with each 

successive division. 
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Fig. 1.9. The left lung and its lobes (scheme)  

 

The lungs 

The lungs are paired organs. They are conical in shape. 

Each lung has (fig. 1.9) a: 

• Apex, extending above the first rib 

• Base, related to the diaphragm 

• Parietal surface, related to the rib cage 

• Mediastinal surface, related to the pericardium. 

The right lung has three lobes: 

• Superior (upper) lobe    

• Middle lobe 

• Inferior lobe. 

     The superior lobe is separated from the middle one by the horizontal fissure. The 

middle lobe is separated from the inferior one by the oblique fissure.  

     The left lung has two lobes 

• Superior lobe 

• Inferior lobe. 
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     The oblique fissure separates them. The deficiency of the superior lobe of the left 

lung is called cardiac notch. The lingula is the part of the left lung between the oblique 

fissure and the cardiac notch. It is the equivalent of the middle lobe of the right lung. 

The root of the lung is formed of structures that are entering or leaving the lung. It is 

made up of the bronchi, pulmonary artery and veins, lymph vessels, bronchial vessels, 

and nerves. The root is surrounded by a tubular sheath of pleura, which joins the 

mediastinal parietal pleura to the visceral pleura covering the lungs. The order of the 

vessels in the roots of the lungs (craniocaudally): 

• Left - A, B, V 

• Right - B, A, V. 

Bronchopulmonary segments 

The lobar bronchi divide further to form the bronchopulmonary segments. There are 

ten segments per lung. 

A bronchopulmonary segment is composed of: 

• A tertiary bronchus 

• The portion of lung it ventilates 

• An artery 

• A vein 

     There is no communication between segments. The bronchopulmonary segments 

represent the «surgical units of the lung». Their identification allows excising one 

segment without interfering with the adjacent ones. 

Blood supply 

     The bronchi, the connective tissue of the lung, and the visceral pleura receive their 

blood supply from the bronchial arteries, which are branches of the descending aorta. 

The bronchial veins (which communicate with the pulmonary veins) drain into the 

azygos and hemiazygos veins. The alveoli receive deoxygenated blood from the 

terminal branches of the pulmonary arteries. The oxygenated blood leaving the alveolar 

capillaries drains into the tributaries of the pulmonary veins, which follow the 
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intersegmental connective tissue septa to the lung root. Two pulmonary veins leave 

each lung root to empty into the left atrium of the heart. 

 

The pleura 

The lungs are invaginated by a serous membrane called pleura. 

• Visceral pleura: this is the part of the membrane that lines the lungs. 

• Parietal pleura: membrane that lines the mediastinum, diaphragm and 

inner aspect of the chest wall. 

The parietal pleural may be divided into: 

• Cervical pleura, apex extending 2.5cm above the clavicle 

• Costal pleura 

• Mediastinal pleura 

• Diaphragmatic pleura, descending below the medial aspect of the 12th 

rib. 

     The potential space between the parietal and visceral pleura is called the pleural 

cavity. The pleural cavity normally contains the pleural fluid, which permits the two 

layers to move on each other with the minimum of friction. 

     The costal, diaphragmatic and mediastinal pleurae form the recesses: 

• costodiaphragmatic 

• costomediastinal 

• diaphragmomediastinal 

     The projection of the heart on the left side makes the left pleural cavity smaller than 

the right one. 

Nerve supply 

• Visceral pleura: autonomic innervation from branches of the vagus 

nerve. 

• Parietal pleura: somatic innervation from the intercostal nerves. 

• Diaphragmatic pleura: phrenic nerve. 

Practical hints 
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• The pleural cavity becomes a real space when the lung collapses. In 

this case the pleural cavity may contain air (pneumothorax) or blood 

(haemothorax). 

• Central venous catheterisation (internal jugular vein/subclavian vein) 

or a stab wound above the level of the clavicle may damage the pleura 

(i.e. pneumothorax). 

• The parietal pleural is sensitive to pain. Therefore, the intercostal 

nerves may refer the pain to the abdomen, which explains abdominal 

pain as a possible symptom of pleuritic and chest wall disease. 

 

PERICARDIUM 

    The pericardium lies within the mediastinum, posterior to the body of the sternum 

and the 2nd to the 6th costal cartilages (fig. 1.10, fig. 1.11). 

 

 

Fig. 1.10. Sagittal section of the pericardium 
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     Fibrous pericardium is the strong fibrous part of the sac. It is firmly attached 

below to the central tendon of the diaphragm. It fuses with the outer coats of the great 

blood vessels passing throughit, namely, the aorta, the pulmonary trunk, the superior 

and inferior venae cavae, and the pulmonary veins. The fibrous pericardium is attached 

in front to the sternum by the sternopericardial ligaments. 

     Serous pericardium (epicardium) has parietal and visceral layers. The parietal 

layer lines the fibrous pericardium and is reflected around the roots of the great vessels 

to become continuous with the visceral layer of serous pericardium that closely covers 

the heart. The visceral layer is closely applied to the heart and is often called the 

epicardium. The slitlike space between the parietal and visceral layers is referred to as 

the pericardial cavity. Normally, the cavity contains a small amount of tissue fluid, the 

pericardial fluid, which acts as a lubricant to facilitate movements of the heart. 

 

Pericardial sinuses 

On the posterior surface of the heart, the reflection of the serous pericardium around 

the large veins forms a recess called the oblique sinus. Also, on the posterior surface 

of the heart is the transverse sinus, which is a short passage that lies between the 

reflection of serous pericardium around the aorta and pulmonary trunk and the 

reflection around the large veins. 
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Fig. 1.11. Pericardium 

1 - pericardium parietale 

2 - v. cava superior 

3 - aorta 

4 - tr. pulmonalis 

5 - v.v. pulmonales dextrae 

6 - v.v. pulmonales sinistrae 

7 - v. cava inferior 

8 – sinus transversus pericardii 

 

HEART is a hollow muscular organ that is somewhat pyramid shaped and lies within 

the pericardium in the mediastinum. 

Borders of the heart 
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    For practical purposes the heart may be considered to have both an apex and four 

borders. The apex, formed by the left ventricle, corresponds to the apex beat and is 

found in the fifth left intercostal space 9 cm from the midline. 

     The superior border, formed by the roots of the great blood vessels, extends from a 

point on the 2nd left costal cartilage (remember sternal angle) 1.5 cm from the edge of 

the sternum to a point on the third right costal cartilage 1.5 cm from the edge of the 

sternum. 

     The right border, formed by the right atrium, extends from a point on the third right 

costal cartilage 1.5 cm from the edge of the sternum downward to a point on the 6th 

right costal cartilage 1.5 cm from the edge of the sternum. 

    The left border, formed by the left ventricle, extends from a point on the 2nd left 

costal cartilage 1.5 cm from the edge of the sternum to the apex beat of the heart. 

    The inferior border, formed by the right ventricle and the apical part of the left 

ventricle, extends from the 6th right costal cartilage 1.5 cm from the sternum to the 

apex beat. 

Surfaces of the heart 

     The heart has three surfaces: sternocostal (anterior), diaphragmatic (inferior), and a 

base (posterior). It also has an apex, which is directed downward, forward, and to the 

left. 

Chambers of the heart: the right and left atria and the right and left ventricles. The 

right atrium lies anterior to the left atrium and the right ventricle lies anterior to the left 

ventricle. 

     The right atrium consists (fig. 1.12) of a main cavity and a small outpouching, the 

auricle. On the outside of the heart at the junction between the right atrium and the 

right auricle is a vertical groove, the sulcus terminalis, which on the inside forms a 

ridge, the crista terminalis. 



35 

 

 

 

 

Fig. 1.12. Heart (front view). Atrium dextrum is opened 

1 - foramen v. cava inferior; 2 - foramen v. cava superior; 3 - fossa ovalis; 4 - 

tuberculum intervenosum Lowerii; 5 - valvula v. cavae inferioris seu valvula Eustachii; 

6 - foramina venarum minimarum seu foramina Thebesii; 7 - foramen sinus coronaries 

cordis; 8 - valvula sinus coronarii cordis seu valvula Thebesii; 9 - ostium 

atrioventriculare dextrum; 10 - m.m. pectinati; 11 - auricula dextra; 12 - tr. pulmonalis; 

13 - aorta; 14 - v. cava superior; 15 - v. brachiocefalica sinistra; 16 - v. brachiocefalica 

dextra; 17 - ligamentum arteriosum - obliterated ductus Botalli 

 

Openings into the right atrium. 

     The superior vena cava opens into the upper part of the right atrium; it has no 

valve. It returns the blood to the heart from the upper half of the body. The inferior 

vena cava (larger than the superior vena cava) opens into the lower part of the right 

atrium; it is guarded by a rudimentary, nonfunctioning valve. It returns the blood to the 

heart from the lower half of the body. The coronary sinus, which drains most of the 
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blood from the heart wall, opens into the right atrium between the inferior vena cava 

and the atrioventricular orifice; it is guarded by a rudimentary, nonfunctioning valve. 

    Many small orifices of small veins also drain the wall of the heart and open directly 

into the right atrium. 

     Right ventricle (fig. 1.13) communicates with the right atrium through the 

atrioventricular orifice and with the pulmonary trunk through the pulmonary orifice. 

 

Fig. 1.13. Heart (front view). Ventriculus dexter is opened 

1 - cuspis anterior; 2-cuspis posterior; 

3 - cuspis medialis valvulae tricuspidalis; 

4 - m. papillaris anterior; 5 - m. papillaris posterior; 6 - ram. papillares mediales; 7 - 

trabeculae carneae; 8, 9, 10 - valvulae semilunares tr. pulmonalis; 11 - auricula dextra; 

12 - tr. pulmonalis; 13 - a. pulmonalis sin.; 14 - a. pulmonalis dextra; 15 - atrium 
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dextrum; 16 - v. cava superior; 17 - v. brachiocefalica sinistra; 18 - v. brachiocefalica 

dextra; 19 - aorta; 20 - ligamentum arteriosum Botalli 

 

     The right atrioventricular orifice lies anterior to the inferior vena caval opening 

and is guarded by the tricuspid valve (consists of three cusps formed by a fold of 

endocardium with some connective tissue enclosed:  

• Anterior 

• Septal 

• Inferior (posterior) cusps). 

    The anterior cusp lies anteriorly, the septal cusp lies against the ventricular septum, 

and the inferior or posterior cusp lies inferiorly. The bases of the cusps are attached to 

the fibrous ring of the skeleton of the heart, whereas their free edges and ventricular 

surfaces are attached to the chordae tendineae. The chordae tendineae connect the 

cusps to the papillary muscles. When the ventricle contracts, the papillary muscles 

contract and prevent the cusps from being forced into the atrium and turning inside out 

as the intraventricular pressure rises. To assist in this process, the chordae tendineae of 

one papillary muscle are connected to the adjacent parts of two cusps. 

     The pulmonary valve guards the pulmonary orifice and consists of three semilunar 

cusps formed by folds of endocardium with some connective tissue enclosed. 

    The curved lower margins and sides of each cusp are attached to the arterial wall. 

The open mouths of the cusps are directed upward into the pulmonary trunk. No 

chordae or papillary muscles are associated with these valve cusps; the attachments of 

the sides of the cusps to the arterial wall prevent the cusps from prolapsing into the 

ventricle. 

     At the root of the pulmonary trunk are three dilatations called the sinuses, and one 

is situated external to each cusp (see aortic valve). 

     The three semilunar cusps are arranged with one posterior (left cusp) and two 

anterior (anterior and right cusps). 
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     The cusps of the pulmonary and aortic valves are named according to their position 

in the fetus before its heart has rotated to the left. This unfortunately causes a great 

deal of unnecessary confusion.  

     During ventricular systole, the cusps of the valve are pressed against the wall of the 

pulmonary trunk by the outrushing blood. During diastole, blood flows back toward 

the heart and enters the sinuses; the valve cusps fill, come into apposition in the center 

of the lumen, and close the pulmonary orifice. 

     Left atrium (fig. 1.14) similar to the right atrium consists of a main cavity and a 

left auricle. The left atrium is situated behind the right atrium and forms the greater 

part of the base or the posterior surface of the heart. Behind it lies the oblique sinus of 

the serous pericardium, and the fibrous pericardium separates it from the esophagus. 

The interior of the left atrium is smooth, but the left auricle possesses muscular ridges 

as in the right auricle. 
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Fig. 1.14. Heart (back view). Apex cordis turned up and to the right. Atrium 

sinistrum is opened 

1 - atrium sinistrum; 2 - auricula sinistra; 3 - a. pulmonalis sin.; 4 - arcus aortae; 5- 

truncus brachiocefalicus; 6 - a. carotis communis sinistra; 7 - a. subclavia sinistra; 8 - 

v. cava superior; 9 - v. cava inferior. 

 

     Openings into the left atrium (fig. 1.16) 

The four pulmonary veins, two from each lung, open through the posterior wall and 

have no valves. The left atrioventricular orifice is guarded by the mitral valve. 

     The left ventricle (fig. 1.15) communicates with the left atrium through the 

atrioventricular orifice and with the aorta through the aortic orifice. The walls of the 

left ventricle are three times thicker than those of the right ventricle. (The left 

intraventricular blood pressure is six times higher than that inside the right ventricle.) 

In cross section, the left ventricle is circular; the right is crescentic because of the 

bulging of the ventricular septum into the cavity of the right ventricle. There are 

welldeveloped trabeculae carneae, two large papillary muscles, but no moderator band. 

The part of the ventricle below the aortic orifice is called the aortic vestibule. 
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Fig. 1.15. Heart (front view). Ventriculus sinister is opened 

1 - cuspis anterior; 2 - cuspis posterior valvulae bicuspidalis; 3 - m. papillaris anterior; 

4 - m. papillaris posterior; 5 - trabeculae carneae; 6, 7, 8 - valvulae semilunares aortae 

- dextra, sinistra et posterior; 9 - septum membranaceum ventriculorum; 10 - septum 

musculare ventriculorum; 11 - a. coronaria cordis dextra; 12 - atrium dextrum; 13 - v. 

cava superior; 14 - aorta; 15 - tr. pulmonalis; 16 - v. brachiocefalica dextra; 17 - v. 

brachiocefalica sinistra; 18 - truncus brachiocefalicus; 19 - auricula sinistra. 

 

     The mitral valve guards the atrioventricular orifice. It consists of two cusps, one 

anterior and one posterior, which have a structure similar to that of the cusps of the 

tricuspid valve. The anterior cusp is the larger and intervenes between the 

atrioventricular and the aortic orifices. The attachment of the chordae tendineae to the 

cusps and the papillary muscles is similar to that of the tricuspid valve. 
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     The aortic valve guards the aortic orifice and is precisely similar in structure to the 

pulmonary valve. One cusp is situated on the anterior wall (right cusp) and two are 

located on the posterior wall (left and posterior cusps). Behind each cusp the aortic 

wall bulges to form an aortic sinus. The anterior aortic sinus gives origin to the right 

coronary artery, and the left posterior sinus gives origin to the left coronary artery. 

 

Fig 1.16. The projection of the heart holes and valves on the anterior chest wall 

(by Corning) 

1 - ostium arteriosum dextrum; 2 - ostium venosum sinistrum; 3 - a place for 

auscultation ostiш venosi sinistri (apical impulse); 4 - ostium venosum dextrum; 5 - 

ostium arteriosum sinistrum; 6 - a place for auscultation of aortic tones 

 

     The conducting system of the heart consists of (fig. 1.17) specialized cardiac 

muscle present in the sinoatrial node, the atrioventricular node, the atrioventricular 

bundle and its right and left terminal branches, and the subendocardial plexus of 

Purkinje fibers. (The specialized cardiac muscle fibers that form the conducting system 

of the heart are known as Purkinje fibers). 
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Fig. 1.17. Scheme of conductive system in the human heart (by Murashcko and 

Strutinsky) 

1 – interventricular (Bachmann) bundle; 2 - sinoatrial (Keith-Flack); 3 - internodal 

pathways (Bachmann, Wenkenbach, Torell); 4 – atrioventricular connection; 5- the 

right foot of a His bundle; 6 - left-back foot of a His bundle; 7 – left-front foot of a 

His bundle; 8 – atrioventricular (Aschoff-Tavara) node. 

 

     The sinoatrial node (Aschoff-Tavara) is located in the wall of the right atrium in 

the upper part of the sulcus terminalis just to the right of the opening of the superior 

vena cava. 

     The atrioventricular node (Keith-Flack) is strategically placed on the lower part 

of the atrial septum just above the attachment of the septal cusp of the tricuspid valve. 

     The atrioventricular bundle (bundle of His) is the only pathway of cardiac muscle 

that connects the myocardium of the atria and the myocardium of the ventricles and is 

thus the only route along which the cardiac impulse can travel from the atria to the 

ventricles. The bundle descends through the fibrous skeleton of the heart. 

     The atrioventricular bundle then descends behind the septal cusp of the tricuspid 

valve to reach the inferior border of the membranous part of the ventricular septum. At 

the upper border of the muscular part of the septum it divides into two branches, one 

for each ventricle. The right bundle branch passes down on the right side of the 
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ventricular septum to reach the moderator band, where it crosses to the anterior wall of 

the right ventricle. Here it becomes continuous with the fibers of the Purkinye plexus.   

     The left bundle branch pierces the septum and passes down on its left side beneath 

the endocardium. It usually divides into two branches (anterior and posterior), which 

eventually become continuous with the fibers of the Purkinje plexus of the left 

ventricle. 

Internodal conduction paths 

Impulses from the sinoatrial node have been shown to travel to the atrioventricular 

node more rapidly than they can travel by passing along the ordinary myocardium. This 

phenomenon has been explained by the description of special pathways in the atrial 

wall, having a structure consisting of a mixture of Purkinje fibers and ordinary cardiac 

muscle cells. The anterior (Bachmann) internodal pathway leaves the anterior end of 

the sinoatrial node and passes anterior to the superior vena caval opening. It descends 

on the atrial septum and ends in the atrioventricular node. The middle (Wenkenbach) 

internodal pathway leaves the posterior end of the sin oatri al n ode and passes posterior 

to the superior vena caval opening. It descends on the atrial septum to the 

atrioventricular node. The posterior (Torell) internodal pathway leaves the posterior 

part of the sinoatrial node and descends through the crista terminalis and the valve of 

the inferior vena cava to the atrioventricular node. 

 

     The arterial supply of the heart (fig. 1.18, fig. 1.19, fig. 1.20) is provided by the 

right and left coronary arteries, which arise from the ascending aorta immediately 

above the aortic valve. The coronary arteries and their major branches are lying within 

subepicardial connective tissue. 
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Fig. 1.18. Own vessels of the heart (ventral view) 

1 - a. coronaria cordis sinistra; 2 - а. coronaria cordis dextra; 3 - ramus descendens 

anterior; 4 - ramus circumflexus; 3 - v. cordis magna; 5 - v. cordis anterior; 7 - auricula 

dextra; 8 - auricula sinistra; 9 - v. cava superior; 10 - aorta ascendens; 11- a. pulmonalis; 

12 - arcus aortae 
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Fig. 1.19. Own vessels of the heart (dorsal view) 

1 - sinus coronarius cordis (sinus coronarius cordis (the sinus is opened, the hole 

leading to the right atrium is visible); 2 - v. cordis magna; 3 - v. obliqua atrii sinistri 

(Marshalli); 4 - v. posterior ventriculi sinistri; 5 - v. cordis media; 6 - v. cordis parva; 

7 - a. coronaria cordis dextra; 8 - ramus descendens posterior a. coronariae cordis 

dextrae; 9 - ramus circumflexus a.coronariae cordis sinistrae; 10 - atrium sinistrum; 11 

– v.v. pulmonales sinistrae; 12 – v.v. pulmonales dextrae;13 - v. cava superior; 14 - 

atrium dextrum; 15 - cava inferior; 16 - v. azygos; 17 - a.pulmonalis sin.; 18 - a. 

pulmonalis dextra; 19 - aorta; 20 - a. subclavia sinistra; 21 - a. carotis communis 

sinistra; 22 – tr.brachiocephalicus. 

 

   The right coronary artery arises from the anterior aortic sinus of the ascending 

aorta and runs forward between the pulmonary trunk and the right auricle. It descends 
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almost vertically in the right atrioventricular groove, and at the inferior border of the 

heart it continues posteriorly along the atrioventricular groove to anastomose with the 

left coronary artery in the posterior interventricular groove. The following branches 

from the right coronary artery supply the right atrium and right ventricle and parts of 

the left atrium and left ventricle and the atrioventricular septum. 

Branches: 

1. Right conus artery. This supplies the anterior surface of the pulmonary conus 

(infundibulum of the tributed over the surface of Arteries right ventricle) and the upper 

part of the anterior wall of the right ventricle. 

2. Anterior ventricular branches. Two or three in number, they supply the anterior 

surface of the right ventricle. The marginal branch is the largest and runs along the 

lower margin of the costal surface to reach the apex. 

3. Posterior ventricular branches. Usually two in number, they supply the 

diaphragmatic surface of the right ventricle. 

4. Posterior interventricular (descending) artery. This artery runs toward the apex in 

the posterior inter- ventricular groove. It gives off branches to the right and left 

ventricles, including its inferior wall. It supplies branches to the posterior part of the 

ventricular septum but not to the apical part, which receives its supply from the anterior 

interventricular branch of the left coronary artery. A large septal branch supplies the 

atrioventricular node. In 10% of individuals the posterior interven- tricular artery is 

replaced by a branch from the left coro- nary artery. 

5. Atrial branches. Several branches supply the anterior and lateral surfaces of the right 

atrium. One branch supplies the posterior surface of both the right and left atria. 

    The artery of the sinoatrial node supplies the node and the right and left atria; in 35% 

of individuals it arises from the left coronary artery. 

     The right coronary artery supplies all of the right ventricle (except for the small area 

to the right of the anterior interventricular groove), the variable part of the 

diaphragmatic surface of the left ventricle, the posteroinferior third of the ventricular 
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septum, the right atrium and part of the left atrium, and the sinoatrial node and the 

atrioventricular node and bundle. The left bundle branch also receives small branches. 

    The left coronary artery, which is usually larger than the right coronary artery, 

supplies the major part of the heart, including the greater part of the left atrium, left 

ventricle, and ventricular septum. It arises from the left posterior aortic sinus of the 

ascending aorta and passes forward between the pulmonary trunk and the left auricle. 

It then enters the atrioventricular groove and divides into an anterior interventricular 

branch and a circumflex branch. 

     Branches: 

1. The anterior interventricular (descending) branch runs downward in the anterior 

interventricular groove to the apex of the heart. In most individuals it then passes 

around the apex of the heart to enter the posterior interventricular groove and 

anastomoses with the terminal branches of the right coronary artery. In one third of 

individuals it ends at the apex of the heart. The anterior interventricular branch supplies 

the right and left ventricles with numerous branches that also supply the anterior part 

of the ventricular septum. One of these ventricular branches (left diagonal artery) may 

arise directly from the trunk of the left coronary artery. A small left conus artery 

supplies the pulmonary conus. 

2. The circumflex artery is the same size as the anterior interventricular artery. It winds 

around the left margin of the heart in the atrioventricular groove. A left marginal artery 

is a large branch that supplies the left margin of the left ventricle down to the apex. 

     Anterior ventricular and posterior ventricular branches supply the left ventricle. 

Atrial branches supply the left atrium. 

     The left coronary artery supplies most of the left ventricle, a small area of the right 

ventricle to the right of the interventricular groove, the anterior two-thirds of the 

ventricular septum, most of the left atrium, the right bundle branch, and the left bundle 

branch. 

     Variations in the blood supply to the heart do occur, and the most common 

variations affect the blood supply to the diaphragmatic surface of both ventricles. 
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Here the origin, size, and distribution of the posterior interventricular artery are 

variable. In right dominance the posterior interventricular artery is a large branch of 

the right coronary artery. Right dominance is present in most individuals (90%). In left 

dominance the posterior interventricular artery is a branch of the circumflex branch of 

the left coronary artery (10%). 

     Anastomoses between the terminal branches of the right and left coronary 

arteries (collateral circulation) exist, but they are usually not large enough to provide 

an adequate blood supply to the cardiac muscle should one of the large branches 

become blocked by disease. A sudden block of one of the larger branches of either 

coronary artery usually leads to myocardial death (myocardial infarction), although 

sometimes the collateral circulation is enough to sustain the muscle. 

     The sinoatrial node is usually supplied by the right but sometimes the left coronary 

artery. The atrioventricular node and the atrioventricular bundle are supplied by the 

right coronary artery. The right bundle branch of the atrioventricular bundle is supplied 

by the left coronary artery; the left bundle branch is supplied by the right and left 

coronary arteries. 

 

Venous drainage of the heart. 
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Fig. 1.20. Scheme of own vessels of the heart (dorsal view) 

1- a. coronaria cordis dextra 

2 - a. coronaria cordis sinistra 

3 - ramus descendens 

4 - ramus circumflexus; 

5- ramus descendens posterior 

6 - sinus venosus cordis 

7 - v. cordis magna 

 8 -v. posterior ventriculi sinistri 

 9 - v. cordis parva 

10 -v. cordis media 

11- v. cordis. 
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     Most blood from the heart wall drains into the right atrium through the coronary 

sinus, which lies in the posterior part of the atrioventricular groove and is a continuation 

of the great cardiac vein. It opens into the right atriurn to the left of the inferior vena 

cava. The small and middle cardiac veins are tributaries of the coronary sinus. The 

remainder of the blood is returned to the right atrium by the anterior cardiac vein and 

by small veins that open directly into the heart chambers. 

 

Nerve supply of the heart 

     The heart is innervated by sympathetic and parasympathetic fibers of the autonomic 

nervous system via the cardiac plexuses situated below the arch of the aorta. The 

sympathetic supply arises from the cervical and upper thoracic portions of the 

sympathetic trunks, and the parasympathetic supply comes from the vagus nerves. 

The postganglionic sympathetic fibers terminate on the sinoatrial and atrioventricular 

nodes. 

 

ESOPHAGUS 

     The esophagus is a tubular structure about 25 cm long that is continuous above with 

the laryngeal part of the pharynx opposite the 7th cervical vertebra. It passes through 

the diaphragm at the level of the 10th thoracic vertebra to join the stomach. 

     In the neck, the esophagus lies in front of the vertebral column; laterally, it is related 

to the lobes of the thyroid gland; and anteriorly, it is in contact with the trachea and the 

recurrent laryngeal nerves. 

     In the thorax, it passes downward and to the left through the superior and then the 

posterior mediastinum. At the level of the sternal angle the aortic arch pushes the 

esophagus over to the midline. 

     The relations of the thoracic part of the esophagus from above downward are as 

follows: 

• Anteriorly: the trachea and the left recurrent laryngeal nerve; 

the left principal bronchus, which con- stricts it; and the 
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pericardium, which separates the esophagus from the left 

atrium. 

• Posteriorly: the bodies of the thoracic vertebrae; the thoracic 

duct; the azygos veins; the right posterior 

intercostal arteries; and, at its lower end, the descending thoracic aorta. 

• Right side: the mediastinal pleura and the terminal part of the 

azygos vein 

• Left side: the left subclavian artery, the aortic arch, the 

thoracic duct, and the mediastinal pleura. 

    Inferiorly to the level of the roots of the lungs, the vagus nerves leave the pulmonary 

plexus and join with sympathetic nerves to form the esophageal plexus. The left vagus 

lies anterior to the esophagus and the right vagus lies posterior. 

     At the opening in the diaphragm the esophagus is accompanied by the two vagi, 

branches of the left gastric blood vessels, and lymphatic vessels. Fibers from the right 

crus of the diaphragm pass around the esophagus in the form of a sling. 

     In the abdomen the esophagus descends for about 1.3 cm and then enters the 

stomach. It is related to the left lobe of the liver anteriorly and to the left crus of the 

diaphragm posteriorly. 

 

Blood supply of the esophagus 

     The upper third of the esophagus is supplied by the inferior thyroid artery, the 

middle third by branches from the descending thoracic aorta, and the lower thirdby 

branches from the left gastric artery. The veins from the upper third drain into the 

inferior thyroid veins, from the middle third into the azygos veins, and from the lower 

third into the left gastric vein, a tributary of the portal vein. 

 

Lymph drainage of the esophagus 
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Lymph vessels from the upper third of the esophagus drain into the deep cervical nodes, 

from the middle third into the superior and posterior mediastinal nodes, and from the 

lower third into nodes along the left gastric blood vessels and the celiac nodes. 

 

Nerve supply of the esophagus 

The esophagus is supplied by parasympathetic and sympathetic efferent and afferent 

fibers via the vagi and sympathetic trunks. In the lower part of its thoracic course, the 

esophagus is surrounded by the esophageal nerve plexus. 

 

THYMUS 

     The thymus is a flattened, bilobed structure lying between the sternum and the 

pericardium in the anterior mediastinum. In the newborn infant it reaches its largest 

size relative to the size of the body, at which time it may extend up through the superior 

mediastinum in front of the great vessels into the root of the neck. The thymus 

continues to grow until puberty, but thereafter undergoes involution. It has a pink, 

lobulated appearance and is the site for development of T (thymic) lymphocytes. 

     The blood supply of the thymus is from the inferior thyroid and internal thoracic 

arteries. 

 

THORACIC BLOOD VESSELS 

LARGE ARTERIES OF THE THORACIC AORTA 

     The aorta is the main arterial trunk that delivers oxygenated blood from the left 

ventricle of the heart to the tissues of the body. It is divided for purposes of description 

into the following parts: ascending aorta, arch of the aorta, descending thoracic aorta, 

and abdominal aorta. 

     The ascending aorta begins at the base of the left ventricle and runs upward and 

forward to come to lie behind the right half of the sternum at the level of the sternal 

angle, where it becomes continuous with the arch of the aorta. 
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     The ascending aorta lies within the fibrous pericardium and is enclosed with the 

pulmonary trunk in a sheath of serous pericardium. At its root it possesses three bulges, 

the sinuses of the aorta, one behind each aortic valve cusp. 

     Branches: 

• Right coronary artery arises from the anterior aortic sinus 

• Left coronary artery arises from the left posterior aortic sinus. 

     The arch of the aorta is a continuation of the ascending aorta.  

     It lies behind the manubrium sterni and arches upward, backward, and to the left in 

front of the trachea (its main direction is backward). It then passes downward to the 

left of the trachea, and at the level of the sternal angle becomes continuous with the 

descending aorta. 

Branches 

     The brachiocephalic artery arises from the convex surface of the aortic arch. It 

passes upward and to the right of the trachea and divides into the right subclavian and 

right common carotid arteries behind the right sternoclavicular joint. 

     The left common carotid artery arises from the convex surface of the aortic arch on 

the left side of the brachiocephalic artery. It runs upward and to the left of the trachea 

and enters the neck behind the left sternoclavicular joint. 

     The left subclavian artery arises from the aortic arch behind the left common carotid 

artery. It runs upward along the left side of the trachea and the esophagus to enter the 

root of the neck. It arches over the apex of the left lung. 

The descending thoracic aorta lies in the posterior mediastinum and begins as a 

continuation of the arch of the aorta on the left side of the lower border of the body of 

the fourth thoracic vertebra (i.e., opposite the sternal angle). It runs downward in the 

posterior mediastinum, inclining forward and medially to reach the anterior surface of 

the vertebral column. At the level of the twelfth thoracic vertebra it passes behind the 

diaphragm (through the aortic opening) in the midline and becomes continuous with 

the abdominal aorta. 

Branches. 
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     Posterior intercostal arteries are given off to the lower nine intercostal spaces on 

each side. Subcostal arteries are given off on each side and run along the lower border 

of the twelfth rib to enter the abdominal wall. 

     Pericardial, esophageal, and bronchial arteries are small branches that are 

distributed to these organs. 

 

PULMONARY TRUNK 

     The pulmonary trunk conveys deoxygenated blood from the right ventricle of the 

heart to the lungs. It leaves the upper part of the right ventricle and runs upward, 

backward, and to the left. It is about 5 cm long and terminates in the concavity of the 

aortic arch by dividing into right and left pulmonary arteries. Together with the 

ascending aorta, it is enclosed in the fibrous pericardium and a sheath of serous 

pericardium. 

Branches. 

     The right pulmonary artery runs to the right behind the ascending aorta and superior 

vena cava to enter the root of the right lung. 

     The left pulmonary artery runs to the left in front of the descending aorta to enter 

the root of the left lung. The ligamentum arteriosum is a fibrous band that connects the 

bifurcation of the pulmonary trunk to the lower concave surface of the aortic arch. The 

ligamentum arteriosum is the remains of the ductus arteriosus, which in the fetus 

conducts blood from the pulmonary trunk to the aorta, thus bypassing the lungs. The 

left recurrent laryngeal nerve hooks around the lower border of this structure. 

Following birth, the ductus closes. Should it remain patent, aortic blood will enter the 

pulmonary circulation, producing pulmonary hypertension and hypertrophy of the right 

ventricle. Surgical ligation of the ductus is then necessary. 

 

LARGE VEINS OF THE THORAX  

Brachiocephalic veins. 
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The right brachiocephalic vein is formed at the root of the neck by the union of the 

right subclavian and the right internal jugular veins. The left brachiocephalic vein has 

a similar origin. It passes obliquely downward and to the right behind the manubrium 

sterni and in front of the large branches of the aortic arch. It joins the right 

brachiocephalic vein to form the superior vena cava. 

     The superior vena cava contains all the venous blood from the head and neck and 

both upper limbs and is formed by the union of the two brachiocephalic veins. It passes 

downward to end in the right atrium of the heart.  

     The vena azygos joins the posterior aspect of the superior vena cava just before it 

enters the pericardium. The azygos veins consist of the main azygos vein, the inferior 

hemiazygos vein, and the supe rior hemiazygos vein. They drain blood from the 

posterior parts of the intercostal spaces, the posterior abdominal wall, the pericardium, 

the diaphragm, the bronchi, and the esophagus. 

     The origin of this vein is variable. It is often formed by the union of the right 

ascending lumbar vein and the right subcostal vein. It ascends through the aortic 

opening in the diaphragm on the right side of the aorta to the level of the 5 th thoracic 

vertebra. Here it arches forward above the root of the right lung to empty into the 

posterior surface of the superior vena cava. 

     The azygos vein has numerous tributaries that include the eight lower intercostal 

veins, the right superior intercostal vein, the superior and inferior hemiazygos veins, 

and numerous mediastinal veins. 

Inferior hemiazygos vein. 

     This vein is often formed by the union of the left ascending lumbar vein and the left 

subcostal vein. It ascends through the left crus of the diaphragm, and at about the level 

of the eighth thoracic vertebra turns to the right and joins the azygos vein. It receives 

as tributaries some lower left intercostal veins and mediastinal veins. 

Superior hemiazygos vein. 

     This vein is formed by the union of the fourth to the eighth intercostal veins. It joins 

the azygos vein at the level of the seventh thoracic vertebra. 
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The inferior vena cava pierces the central tendon of the diaphragm opposite the eighth 

thoracic vertebra and almost immediately enters the lowest part of the right atrium. 

Pulmonary veins. 

     Two pulmonary veins leave each lung carrying oxygenated blood to the left atrium 

of the heart. 

 

LYMPH NODES AND VESSELS OF THE THORAX  

In thoracic wall. 

     The lymph vessels of the skin of the anterior thoracic wall drain to the anterior 

axillary nodes. The lymph vessels of the skin of the posterior thoracic wall drain to the 

posterior axillary nodes. The deep lymph vessels of the anterior parts of the intercostal 

spaces drain forward to the internal thoracic nodes along the internal thoracic blood 

vessels. From here, the lymph passes to the thoracic duct on the left side and the 

bronchomediastinal trunk on the right side. The deep lymph vessels of the posterior 

parts of the intercostal spaces drain backward to the posterior intercostal nodes lying 

near the heads of the ribs. From here, the lymph enters the thoracic duct. 

In mediastinum. 

     In addition to the nodes draining the lungs, other nodes are found scattered through 

the mediastinum. They drain lymph from mediastinal struc- tures and empty into the 

bronchomediastinal trunks and thoracic duct. Disease and enlargement of these nodes 

may exert pressure on important neighboring mediastinal structures, such as the trachea 

and superior vena cava. 

 

Thoracic duct 

     The thoracic duct begins below in the abdomen as a dilated sac, the cisterna chyli. 

It ascends through the aortic opening in the diaphragm, on the right side of the 

descending aorta. It gradually crosses the median plane behind the esophagus and 

reaches the left border of the esophagus at the level of the lower border of the body of 

the fourth thoracic vertebra (sternal angle). It then runs upward along the left edge of 
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the esophagus to enter the root of the neck. Here, it bends laterally behind the carotid 

sheath and in front of the vertebral vessels. It turns downward in front of the left phrenic 

nerve and crosses the subclavian artery to enter the beginning of the left 

brachiocephalic vein. 

     At the root of the neck the thoracic duct receives the left jugular, subclavian, and 

bronchomediastinal lymph trunks, although they may drain directly into the adjacent 

large veins. 

     The thoracic duct thus conveys to the blood all lymph from the lower limbs, pelvic 

cavity, abdominal cavity, left side of the thorax, and left side of the head, neck, and left 

arm. 

Right lymphatic duct 

     The right jugular, subclavian, and bronchome- diastinal trunks, which drain the right 

side of the head and neck, the right upper limb, and the right side of the thorax, 

respectively, may join to form the right lymphatic duct. This common duct, if present, 

is about 1.3 cm long and opens into the beginning of the right brachio- cephalic vein. 

Alternatively, the trunks open independently into the great veins at the root of the neck. 

 

NERVES OF THE THORAX. VAGUS NERVES 

     The right vagus nerve descends in the thorax, first lying posterolateral to the 

brachiocephalic artery, then lateral to the trachea and medial to the terminal part of the 

azygos vein. It passes behind the root of the right lung and assists in the formation of 

the pulmonary plexus. On leaving the plexus, the vagus passes onto the posterior 

surface of the esophagus and takes part in the formation of the esophageal plexus. It 

then passes through the esophageal opening of the diaphragm behind the esophagus to 

reach the posterior surface of the stomach. 

     The left vagus nerve descends in the thorax between the left common carotid and 

left subclavian arteries. It then crosses the left side of the aortic arch and is itself crossed 

by the left phrenic nerve. The vagus then turns backward behind the root of the left 

lung and assists in the formation of the pulmonary plexus. On leaving the plexus, the 
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vagus passes onto the anterior surface of the esophagus and takes part in the formation 

of the esophageal plexus. It then passes through the esophageal opening in the 

diaphragm in front of the esophagus to reach the anterior surface of the stomach 

Branches. Both vagi supply the lungs and esophagus. The right vagus gives off cardiac 

branches, and the left vagus gives origin to the left recurrent laryngeal nerve. The right 

recurrent laryngeal nerve arises from the right vagus in the neck and hooks around the 

subclavian artery and ascends between the trachea and esophagus. The left recurrent 

laryngeal nerve arises from the left vagus trunk as the nerve crosses the arch of the 

aorta. It hooks around the ligamentum arteriosum and ascends in the groove between 

the trachea and the esophagus on the left side. It supplies all the muscles acting on the 

left vocal cord (except the cricothyroid muscle, a tensor of the cord, which is supplied 

by the external laryngeal branch of the vagus). 

     The phrenic nerves arise from the neck from the anterior rami of the third, fourth, 

and fifth cervical nerves. 

     The right phrenic nerve descends in the thorax along the right side of the right 

brachioce- phalic vein and the superior vena cava. It passes in front of the root of the 

right lung and runs along the right side of the pericardium, which separates the nerve 

from the right atrium. It then descends on the right side of the inferior vena cava to the 

diaphragm. Its terminal branches pass through the caval opening in the diaphragm to 

supply the central part of the peritoneum on its underaspect. 

     The left phrenic nerve descends in the thorax along the left side of the left 

subclavian artery. It crosses the left side of the aortic arch and here crosses the left side 

of the left vagus nerve. It passes in front of the root of the left lung and then descends 

over the left surface of the pericardium, which separates the nerve from the left 

ventricle. On reaching the diaphragm, the terminal branches pierce the muscle and 

supply the central part of the peritoneum on its underaspect. 

     The phrenic nerves possess efferent and afferent fibers. The efferent fibers are the 

sole nerve supply to the muscle of the diaphragm. 
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     The afferent fibers carry sensation to the central nervous system from (a) the 

peritoneum covering the central region of the undersurface of the diaphragm, (b) the 

pleura covering the central region of the upper surface of the diaphragm, and (c) the 

pericardium and mediastinal parietal pleura. 

The thoracic part of the sympathetic trunk is continuous above with the cervical 

and below with the lum- bar parts of the sympathetic trunk. It is the most laterally 

placed structure in the mediastinum and runs downward on the heads of the ribs. It 

leaves the thorax on the side of the body of the twelfth thoracic vertebra by passing 

behind the medial arcuate ligament. The sympathetic trunk has 12 (often only 11) 

segmentally arranged ganglia, each with a white and gray ramus communicans passing 

to the corresponding spinal nerve. The first ganglion is often fused with the inferior 

cervical ganglion to form the stellate ganglion. 

Branches. 

• Gray rami communicantes go to all the tho- racic spinal nerves. The 

postganglionic fibers are distributed through the branches of the spinal nerves to 

the blood vessels, sweat glands, and arrector pili muscles of the skin. 

• The first five ganglia give postganglionic fibers to the heart, aorta, lungs, and 

esophagus. 

• The lower eight ganglia mainly give preganglionic fibers, which are grouped 

together to form the splanchnic nerves and supply the abdominal viscera. They 

enter the abdomen by piercing the crura of the diaphragm. The greater 

splanchnic nerve arises from ganglia 5-9, the lesser spanchnic nerve arises from 

ganglia 10 and 11, and the lowest splanchnic nerve arises from ganglion 12. 

 

OPERATIVE SURGERY of THORAX 

Operational interventions performed in this area can be divided into two types: 

• operations on the chest wall, accompanied by manipulations within the 

musculoskeletal layer, sometimes with the opening of the pleural cavity 

• operations on the organs of the chest cavity (lungs, heart, esophagus). 
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BREAST SURGERY 

Surgical treatment of mastitis 

     When breastfeeding a baby, the skin in the area of the nipple of the mammary gland 

is easily damaged, cracked, which can serve as a gateway for infection. Along the 

connective tissue septa and excretory tubules, the infection penetrates deeper and 

causes inflammation of the breast (mastitis). 

     Classification of purulent mastitis: 

• superficial (premammary ) mastitis, located above the stroma of the gland 

directly under the skin 

• intramammary mastitis, located between the lobules of the gland itself 

• retromammary mastitis, located under the deep leaf of the mammary gland 

capsule to its own fascia of the chest. 

     Incisions for superficial mastitis are carried out paraareolar or in a radial direction, 

without affecting the areola, dissecting the skin and subcutaneous tissue. 

     Incisions for intramammary mastitis are carried out at the place of greatest softening 

in the radial direction for another 6 - 7 cm, without affecting the areola. 

Stages: 

• dissection of the skin, subcutaneous tissue, gland tissue 

• opening the abscess 

• destruction of partitions with adjacent abscesses to form a single cavity in a blunt 

way 

• removal of necrotic tissue 

• thorough rinsing of the abscess cavity with an antiseptic solution 

• drainage (usually rubber strips are used). 

     To open a retromammary abscess, use an incision made along the transitional fold 

under the mammary gland. Layer-by-layer cut through the skin and tissue, lift the 

mammary gland and exfoliate from the fascia of the pectoralis major muscle, open the 

abscess. The abscess cavity is drained. 
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Surgical treatment of breast tumors 

     Breast cancer is one of the most common tumors in women. The growth of a 

malignant breast tumor is accompanied by diffuse invasion of adjacent tissues by a 

cancerous tumor with ulceration of the skin or involvement of the deep layers, its own 

fascia, muscles, and ribs in the process. Infiltrative tumor growth leads to the 

penetration of cancer cells into the lymphatic bed and their entry into the lymph nodes, 

first in the regional, then in the distant ones. Therefore, it is very important to know the 

topography of the lymph vessels of the breast and the direction of the lymph outflow 

(see above). 

Treatment of benign breast tumors 

Sectoral breast resection - removal of the affected sector of the breast. 

Treatment of malignant breast tumors 

The following surgical interventions are currently used in breast cancer surgery: 

A. Radical: 

I. Standard radical mastectomy (according to V. Halstead and V. Meyer) - removal of 

the breast with a tumor in a single block with the pectoralis minor and pectoralis major 

muscles and tissue of the axillary, subclavian and subscapularis regions with lymph 

nodes (fig. 1.21 - fig. 1.24). 

 

Fig. 1.21. Intersection of the pectoralis major muscle 
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Fig. 1.22. Intersection of the pectoralis minor muscle 

 

 

Fig. 1.23. Separation of cellulose and lymphatic 

nodes from the axillary vein 

 

 

Fig. 1.24. View of the surgical wound before suturing 

II. Economical: 

• Radical mastectomy with preservation of the pectoralis major muscle (according 

to Patey) - removal of the breast with a tumor in a single block with pectoralis 

minor and tissue of the axillary, subclavian and subscapularis areas with lymph 

nodes. 

• Radical mastectomy (according to Madden) - removal of the mammary gland 

with a tumor in a single block with tissue of the axillary, subclavian and 

subscapularis regions with lymph nodes. 

III. Organ preservation: 

Radical sectoral resection of the mammary gland with lymph node dissection is a 

removal within the healthy tissues of the affected sector of the gland with tissue of the 

axillary, subclavian and subscapularis regions with lymph nodes. 



63 

 

 

 

B. Palliative: 

Simple (sanitary) mastectomy - removal of only the breast with the tumor. It is used 

for tumor decay (threat of bleeding, development of sepsis from an infected tumor) and 

severe pain syndrome. 

 

     Methods of breast plastic surgery: 

• autoplasty using a fascial-muscle flap on the vascular pedicle, formed mainly 

from the latissimus dorsi muscle or free plastic (with the imposition of 

microsurgical vascular anastomoses) with the fascial-muscle flaps taken in the 

groin or gluteal regions 

• prosthetics with the use of polymer prostheses filled with silicone gel (prostheses 

are placed in the retromammary cellular space). 

 

TORACIC SURGERY 

Puncture of the pleural cavity 

   The most common surgical procedure, which is used to treat exudative pleurisy, 

hemo- and pneumothorax, is a puncture of the pleural cavity. 

     Rules: 

• the puncture is carried out in the VII - VIII intercostal space along the posterior 

axillary and scapular lines, along the upper edge of the rib (with pneumothorax, 

the puncture is performed in the II-IV intercostal space along the midclavicular 

line) 

• the effusion is removed slowly, in portions (10-15-20 ml) and no more than 1 

liter at a time. 

 

     With careless movements of the needle and the wrong choice of the point of 

injection of the needle, there may be such complications: 

• injury of intercostal vessels and nerves; 

• damage to the lung, diaphragm, liver, spleen and other organs 
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• collaptoid state (rapid evacuation of the contents of the pleural cavity) 

Operative access to the chest cavity (thoracotomy) 

     The main requirements when choosing an operative access are anatomical 

accessibility and technical ability to carry out all stages of the operation through the 

access. 

     Anterolateral thoracotomy - an incision from the cartilage of the III rib, somewhat 

stepping back from the peri-sternal line, is carried out down to the lower edge of the 

IV rib and, bordering the nipple, continue along the fourth intercostal space to the 

posterior axillary line (if necessary, expand access to the pleural cavity or the 

mediastinum, dissect the third or fourth costal cartilage). 

 

     Posterior-lateral thoracotomy - an incision from the spinous processes of the III-

IV thoracic vertebrae, going around the angle of the scapula from below, continue 

along the VI intercostal space to the anterior axillary line. 

     Lateral thoracotomy - incision along the V-VI ribs from the paravertebral line to 

the midclavicular line. 

     Longitudinal sternotomy (fig.1.25) (ascess by Julian-Jerboult) - an incision 

along the sternum 2-3 cm above its handle and continuing 3-4 cm below the xiphoid 

process. 

 

Fig. 1.25. Longitudinal sternotomy 

 

     Transverse sternotomy - an incision at the level of the fourth interrib spaces. For 

injuries, injuries, tuberculosis caverns, cysts and malignant tumors of the lungs, 



65 

 

 

 

surgical interventions of different volume are performed aimed at removing the 

pathological focus: pulmonectomy (removal of the entire lung), lobectomy (removal 

of the lung lobe), segmentectomy (removal of the lung segment), wedge-shaped lung 

resection (performed for gunshot, knife wounds of the lung). 

     Dissection of the lung (pneumotomy) 

Indications: lung abscesses, cavities, foreign bodies. 

Technique: 

• subperiosteal resection of one or two ribs 

• dissection of the periosteum 

• dissection of the pleura to the lung tissue in the presence of adhesions (if absent, 

they form adhesions, connecting the outer and inner sheets) 

• puncture towards the abscess with a long needle with wide lumen 

• opening of an abscess through a needle 

• drainage.  

     Removal of the lung (pulmonectomy) 

Technics: 

• posterolateral approach 

• pneumolysis (isolation from adhesions) 

• opening the mediastinal pleura 

• treatment of the root: sequentially - first the artery, then the vein, and at the end 

- the bronchus (in cancer - the vein, artery, bronchus) 

• removal of the lung 

• checking the tightness of the bronchial stump (saline in the pleural cavity - look 

for air bubbles when inflating) 

• drainage of the pleural cavity 

• wound closure. 

 

     Plastic surgery on the esophagus 
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     With cicatricial (burn) and tumor stenosis of the esophagus (after resection), plastic 

of this organ is performed. 

There are the following types of esophageal plastic surgery: 

• small intestine - due to the formation of a graft on the vascular pedicle from the 

jejunum 

• colon - the transverse, ascending and descending colon can be used as a 

transplant 

• gastric - plastic surgery of the distal esophagus can be performed using a graft 

formed from the greater curvature of the stomach. 

Depending on the location of the graft, there are: 

• subcutaneous (pre-sternal) plastic surgery of the esophagus 

• retrosternal - the graft is located in the upper and antero-lower mediastinum. 

     Positioning the graft in an orthotopic position, i.e. in the posterior mediastinum it is 

used extremely rarely because of great technical difficulties. Recently, in connection 

with the development of microsurgical techniques, free esophageal plasty has been 

developed, when the blood supply to the small or large intestinal esophageal transplant 

occurs due to the formation of microvascular anastomoses between the intestinal 

vessels and intercostal arteries or branches of the internal mammary artery. 

 

HEART SURGERY 

Puncture of the pericardial cavity 

Indications: for diagnostic or therapeutic purposes, mainly for effusion pericarditis. 

     according to Larrey 

• puncture on the left between the xiphoid process and the costal arch at an angle 

of 450 to the body surface to a depth of 1-1.5 cm with a thick needle 

• tilting the needle downward, almost parallel to the sternum, and advancing into 

the antero-inferior part of the pericardial cavity (feeling of needle pulsation) 

• extraction of exudate from the pericardial cavity. 

     according to Marfan 
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     The puncture point is located under the apex of the xiphoid process, outside the 

projection of the internal thoracic artery. 

     according to Kocher 

     The puncture point is located at the intersection of the left sternal line in the 4th 

intercostal space. 

 

Access to the heart: 

Extra-pleural access is performed by a: 

• longitudinal 

• T-shaped dissection of the sternum along the entire length. 

     Transpleural access is performed by an anterolateral incision along the second, third 

or fourth intercostal space on the left, with the intersection of one or two costal 

cartilages or transverse dissection of the sternum with opening of the right and left 

pleural sacs (extensive access to all parts of the heart and large vessels). 

 

Suturing heart wound 

Heart damage is classified into two groups: 

• Nonpenetrating ones - without damage to the endocardium 

• Penetrating ones - with damage to the endocardium. 

 

Stages: 

• prompt access (usually along the wound canal) 

• longitudinal opening of the pericardium with a wide incision anterior to the 

phrenic nerve 

• imposition of interrupted U-shaped sutures on the wound 

• release of the pericardial cavity from blood clots 

• suturing of the pericardium with rare sutures. 

 

Surgical treatment of coronary artery disease 



68 

 

 

 

     One of the common operations that is currently used to treat coronary artery disease 

is coronary artery bypass grafting. The principle of the operation is to create a bypass 

blood flow by connecting the aorta and coronary vessels using an autovenous (arterial) 

graft or vascular graft. A number of surgeons use mammary-vein anastomosis 

(anastomosis between myocardial vessels and the internal thoracic artery) or 

implantation of an internal thoracic artery into the myocardium to improve coronary 

blood flow . Recently, balloon angioplasty and implantation of vascular stents have 

been used to eliminate coronary artery stenosis. 

 

Stages of coronary artery bypass grafting: 

• access to the heart (median sternotomy) 

• collection of autografts (lower epigastric, radial, internal mammary arteries, 

large latent vein) 

• connecting the heart-lung machine (if necessary) 

• the imposition of anastomoses between the aorta and coronary arteries 

• disabling the heart-lung machine 

• suturing of the thoracotomy wound with drainage of the pericardial cavity. 

 

Heart transplantation 

     It is produced for cardiomyopathies - a group of diseases of various origins, 

characterized by expansion of the heart chambers, dystrophic changes in the 

myocardium and cardiosclerosis. 

     The time between stopping coronary circulation and its restoration in an already 

transplanted heart should ideally be less than 4 hours. Heart size selection is important 

to avoid serious inconsistencies when creating atrial and vascular anastomoses. An 

extremely important research method is echocardiography, which makes it possible to 

assess the contractility of the heart and identify violations of the contractile function. 

     Operation at the recipient. In order to minimize time and shemia, close contact is 

maintained with the surgical team ensuring that the donor heart is collected so that 
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implantation begins as soon as possible after the donor heart is delivered to the 

operating room. The recipient's aorta is squeezed across just before leaving the 

brachiocephalic trunk, the heart is removed by crossing the great vessels at their 

commissures and separating the atria from the ventricles along the atrioventricular 

sulcus. Both atrial appendages are excised. The posterior regions of both atria are left 

intact and connected by the interatrial septum. 

     The donor heart is removed from the shipping container and cut appropriately. 

Implantation is carried out by sequential sewing of the graft to the left atrium, to the 

right in front of the heart, to the pulmonary trunk and to the aorta. The sinus node of 

the donor heart becomes the leading pacemaker. 

     Monitoring transplant rejection is carried out by endomyocardial biopsy of the right 

ventricle, carried out at least 1 times a week in those chenie 1 - the first month. 

     Results. The one-year survival rate in patients under the age of 18 now exceeds 

80%, and in patients under the age of 1 year it has increased to 70%. Mortality in the 

first 30 days is stable at 9-10%. 
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MATERIALS FOR SELF-CONTROL TO CHAPTER I 

Part 1. Situational tasks 

     Case 1. In a 16-year-old patient with retromammary abscess, a breast surgeon made 

two deep radial incisions and drained the wound. What is the surgeon’s mistake? 

     Answer1: For radical drainage of a retromammary abscess, it is necessary to make 

a Bardenheier incision (an arcuate incision along the skin fold under the mammary 

gland). 

 

     Case 2. Puncture of the left subclavian vein in the syringe with the backward 

movement of the piston obtained a transparent opalescent liquid. What is the surgeon’s 

mistake? 

     Answer1: When performing puncture of the subclavian vein, the thoracic duct is 

damaged. Puncture is best done on the right. 

 

     Case 3. A patient admitted to the surgical department of the hospital was diagnosed 

with anterior purulent mediastinitis. What complications are possible with this disease? 

     Answer 3: With anterior mediastinitis, pus can pave its way out by melting the 

tissues of the intercostal spaces, and also destroy the pleura or pericardium, causing 

pleural empyema or purulent pericarditis. 

 

Part 2. Tests 

Indicate the external benchmarks for linea vertebralis on the chest? 

transverse processes of the vertebrae 

acromion of the scapular bone 

spinal processes of the vertebrae 

intervertebral holes 

+processus articulares vertebrae 

 

Specify external benchmarks for lin.mediana posterior on the chest? 
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transverse processes of the vertebrae 

acromion of the scapular bone 

+processes spinosus of the vertebrae 

intervertebral holes 

articular processes of the vertebrae 

 

What vein enter the vertebral veins of the left side in? 

v.intercostalis 

v.azygos 

+v.hemyazygos 

v.cava inferior 

v.cava superior 

 

What vein falls v.hemyazygos in? 

v.intercostalis 

+v.azygos 

v.subclavia 

v.cava inferior 

v.cava superior 

 

What vein falls v.azygos in? 

v.intercostalis 

v.azizgos 

v.subclavia 

v.cava inferior 

+v.cava superior 

 

What besides the esophagus passes into the hiatus esophageus of the diaphragma? 

+n.n.vagus 
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ductus thoracicus 

v.cava inferior 

n.n.splanchnici 

v.azygos 

 

What is going on in the Larrey’s triangle (trigonum sternocostale sinistrum) 

diaphragm? 

n.n.splanchnici, v.azygos, v.hemyazygos 

aorta, ductus thoracicus 

esophagus, n.n.vagus 

v.cava inferior 

+vasa thoracica interna 

 

What is going on in the triangle of the Bohdaleсk (trigonum lumbocostale) of the 

diaphragma? 

n.n.splanchnici, v.azygos, v.hemyazygos 

aorta, ductus thoracicus 

esophagus, n.n.vagus 

v.cava inferior 

+none of the above 

 

What diagnosis should be given to the patient with inflammatory process of the 

mammary gland, if the center of purulent inflammation is located between the capsule 

of the gland and the skin? 

subareolar mastitis 

intramammar mastitis 

+premammar mastitis 

retromammar mastitis 

subepectoral phlegmon 
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The patient from birth has no left breast. What is the name of such congenital defect? 

+amastia 

athelia 

polythelia 

polymastia 

hypermastia 

 

What diagnosis should be given to a patient with a pneumothorax, in which the air 

enters and goes into the cavity of the pleura through the traumatic tissue of the lungs? 

external closed pneumotorax 

+inner open pneumothorax 

indoor closed pneumothorax 

external open pneumothorax 

external valve pneumothorax 

 

During the X-ray examination of the patient, the expansion of the roots of the lungs is 

established. Specify in which order the elements of the root of the right lung are located 

from the top down? 

+bronchus, artery, vein 

artery, bronchus, vein 

artery, vein, bronchus 

bronchus, vein, artery 

vein, artery, bronchus 

 

What kind of bronchial ventilation has the pulmonary segment? 

principal bronchus 

first order bronchus 

second order bronchus 
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+third order bronchus 

fourth order bronchus 

 

What nerves pass in the anterior mediastinum along the pericardial lateral surface? 

n.vagus 

+n.phrenicus 

n.laryngeus reccurens, n.splanchnicus 

tr.sympathicus 

 

What nerves pass in the anterior mediastinum in front of the lung root? 

n.vagus 

+n.n.phrenicus 

n.laryngeus reccurens 

n.splanchnicus 

tr.sympathicus 

 

What cellular space of the neck connects the posterior mediastinum? 

prevertebral 

Gruber's blind pocket 

+retroperitoneal 

previsceral 

interaponeurotic 

 

Injury in the breast region is considered penetrating into the chest cavity if is damaged 

some layer of chest wall. Which? 

ribs and interribs muscles 

+parietal pleura 

visceral pleura 

endothoracic fascia 
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parietal pleura or pericardium 

 

Which the interrib spaces the front-side access to the pulmonary artery is performed 

to? 

IV-V interrib space 

+III-IV interrib space 

V-VI interrib space 

VII interrib space 

VIII interrib space 

 

Where does the blood outflow from the smallest (Tebesii) heart vessels? 

left atrium 

right atrium 

left ventricle 

right ventricle 

+in all departments 

 

What is the name of the operation, during which the affected internal coronary artery 

is removed? 

coronary artery bypass grafting 

mammary coronary artery bypass grafting 

+coronary endarterectomy 

Weinberg operation 

cranial coronary plastic 
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CHAPTER II. 

CLINICAL ANATOMY AND OPERATIVE SURGERY OF ABDOMEN 

Lesson 1 

CLINICAL ANATOMY AND OPERATIVE SURGERY OF 

ANTEROLATERAL WALL OF THE ABDOMEN. CLINICAL ANATOMY 

AND OPERATIVE SURGERY OF HERNIAS 

1.1. Clinical anatomy and operative surgery of anterolateral wall of the abdomen 

1. Justification of the topic 

     The common goal is the study of the anterolateral wall of the abdomen is of great 

importance, as it provides a morphological substantiation of the mechanism of hernia 

formation. Their diagnostic requires knowledges of the weaknesses places of the 

anterolateral abdominal wall, and surgical treatment is impossible without knowledge 

of the layers of the abdominal wall. 

 

2. Specific objectives 

• To study the division of anterolateral wall of abdomen on a region and define 

the projections of organs of abdominal region in these regions. 

• To access the layer topography of anterolateral wall of abdomen, age and sexual 

features; blood supply, innervation, lymphatic outflow 

• To study the rational accesses on anterior abdominal wall and give their 

anatomical and physiological justification. 

 

3. Tasks for preparing for class 

   3.1. A list of key terms, parameters, characteristics of the assimilation 

     Laparotomy is a surgical procedure involving a large incision through the 

abdominal wall to gain access into the abdominal cavity. 

     Transrectal laparotomy - about 2-3 cm right to the midline cut the skin, 

subcutaneous tissue, and the anterior leaflet of the rectus sheath. 
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     Linea alba (Latin for white line) is a single midline fibrous line in the anterior 

abdominal wall formed by the median fusion of the layers of the rectus sheath medial 

to the bilateral rectus abdominis muscles. 

     «Caput medusae» is the appearance of distended and engorged superficial 

epigastric veins, which are seen radiating from the umbilicus across the abdomen. 

 

   3.2. Theoretical issues to engage in 

• The chief layers of the anterior abdominal wall and its division on regions 

• Topographic anatomy of the folds, fossa in the inner surface of the anterior-

lateral wall of the abdomen 

• Topographic anatomy of the walls and openings of the inguinal canal 

• Vessels and nerves of the anterior abdominal wall 

• Bags, canals and sinuses of the abdominal cavity 

• Operative accesses to the organs of abdominal region, their anatomic-

physiological justification 

• Cavaval and portocaval anastomoses on the anterior wall. 

 

   3.3. Practical work that is performed in class 

• To draw a diagram of the structure of the rectus sheath above and below the 

navel 

• To define: borders of abdomen, region, external reference points, and projections 

of organs. 

3. To ground and produce rational accesses to the organs of abdominal region. 

 

4. Content of topic 

     Abdomen, abdominal cavity: definition, boundaries, external landmarks, abdominal 

cavity walls. Anterolateral abdominal wall: regions of the abdomen, layer anatomy, 

blood supply and innervation. Vascular anastomosis. Projections of the abdominal 

cavity organs on the anterolateral abdominal wall. Linea alba, umbilical ring. Rectus 
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sheath: anatomy. Weak places of the anterolateral abdominal wall. Inguinal region, 

inguinal interspace. Inguinal canal, Hesselbach’s Triangle (inguinal triangle), 

umbilical folds, inguinal fossae. Topography of the spermatic cord, its elements; layers. 

Descent of the testes into the scrotum. Anatomical substantiation of the cryptorchidism, 

hydrocele and hydrocele of the cord. Types of accesses to the organs of abdominal 

region 

 

5. Materials for self-work 

   5.1. Abstracts 

• Congenital malformations of the antero-lateral abdominal wall 

• Surgical treatment of the hernias of the umbilical cord 

• Current views on the performance of laparotomy. 

 

   5.2. Visual aids (stands, posters, tables) 

• Blood supply venous drainage and innervation of the anterolateral abdominal 

wall 

• Regions of the abdomen 

• Structure of the rectus sheath 

• Structure of inguinal region, inguinal interspace, inguinal canal, umbilical folds, 

inguinal fossa, inguinal triangle on the internal surface of abdominal wall 

• Set of surgical instruments. 

  



79 

 

 

 

1.2. Clinical anatomy and operative surgery of hernias (inguinal, umbilical, lineae 

albae, femoral) 

1. Justification of the topic 

     Hernia of the anterior lateral wall of the abdomen is frequently encountered in the 

surgical practice. Not so infrequent cases of severe complications (strangulated hernia) 

are found. Exceptional the importance of this issue for practical health is determined 

significant frequency of hernia operation. 

 

2. Specific objectives: 

• To study the topography of regions and "weaknesses" of the anterolateral walls 

of the abdomen 

• To analyze out the mechanism of formation of hernias of the abdominal wall and 

give topographic anatomical justification of surgical treatment methods of 

external hernia of the abdomen 

• To master the technique of operations with umbilical inguinal, femoral hernias 

and hernias of the white line of the abdomen. 

 

3. Tasks for preparing for class 

   3.1. A list of key terms, parameters, characteristics of the assimilation 

Term definitions  

     Abdominal hernia - part of an organ or tissue bulges through a weak spot in the 

wall of muscle that surrounds your abdomen 

     Direct inguinal hernia - enters through a weak point in the fascia of the abdominal 

wall (Hesselbach triangle) 

     Indirect inguinal hernia - protrudes through the inguinal ring and is ultimately the 

result of the failure of embryonic closure of the processes vaginalis after the testicle 

passes through it 

     Reducible hernia - can be pushed back into the abdomen by putting manual 

pressure to it 



80 

 

 

 

     Irreducible hernia - cannot be pushed back into the abdomen by applying manual 

pressure 

     Sliding inguinal hernia - protrusion of a retroperitoneal organ through an 

abdominal wall defect 

     Herniotomy - the operation of cutting through a band of tissue that constricts a 

strangulated hernia 

 

   3.2. Theoretical issues to engage in 

• Classification of hernias. Elements of a hernia. The mechanism in inguinal 

hernias, the mechanism of their formation. 

• The mechanisms of formation of umbilical hernias, hernias of the white 

line of the abdomen, femoral hernias, their surgical anatomy. 

• Stages of hernia surgery. 

• Methods of plastic of hernia gate (tension and non-tension) with inguinal, 

femoral, umbilical hernias and hernias of the white line of the abdomen. 

• Laparoscopic hernioplasty. 

• Features of surgical intervention for congenital, strangulated and sliding 

hernias. 

 

   3.3. Practical work (jobs) that are performed in class 

• To determine the space below the inguinal ligament, the formation of muscle 

and vascular lacunae. 

• To identify the location of the femoral vessels in the vascular lacuna. 

• Surgical technic on an umbilical hernia (methods of Sapezhko, Mayo, Lexer). 

 

4. Content of topic 

     Hernia – definition, composition and elements, classification, steps of herniotomy. 

Surgical anatomy of the hernias: direct, indirect, congenital inguinal, umbilical, linea 

alba hernias. Indications and techniques of the operations in case of indirect inguinal 
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hernia (hernioplasty by Martynov, Girard-Spasokukotski), in case of direct hernia 

(hernioplasty by Bassini). Lichtenstain’s method of hernioplasty. Operations in case of 

umbilical hernias (hernioplasty by Meyo, Sapeshko, Lexer), with synthetic patch. 

Distinctive features of the operations in case of congenital, strangulated and sliding 

hernias. Operations in case of umbilical hernias (hernioplasty by Cooper, Bassini, 

Rudgi-Parlavecchio). Laparoscopic operations in case of hernias. 

 

5. Materials for self-work 

   5.1. Abstracts 

 

• Complete and incomplete navel fistulas.  

• Meckel diverticulum, its practical significance. 

• Ventral congenital hernia.  

• The concept of laparoscopic hernioplasty. 

 

   5.2. Visual aids (stands, posters, tables) 

• Indirect, congenital, sliding inguinal hernias 

• Umbilical hernia and hernia of linea alba 

• Hydrocele and hydrocele of the cord 

• Femoral hernia 

• Scheme of hernioplasty by Bassini, Girard-Spasokukotski, Sapeshko, Lexer, 

Cooper, Bassini, Rudgi-Parlavecchio  
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Lesson 2 

CLINICAL ANATOMY OF THE PERITONEUM. OPERATIVE ACCESSES 

TO ORGANS OF ABDOMINAL CAVITY. INTESTINAL SUTURES 

1. Justification of the topic 

     Injuries of the abdomen, accompanied by damage of the small intestine, atresia, 

necrosis, as a complication which leads to intestinal obstruction require emergency 

surgery. Therefore, the mastery of the technique the imposition of intestinal sutures, 

the ability to suture a wound of the intestine, to conduct its resection and apply an 

enteroanastomosis - these are necessary interventions that are often used in the practice 

of surgeons. 

 

2. Specific objectives: 

• To acquaint with the anatomical and physiological features of the peritoneum 

and provide the justification for some clinical symptoms and complications of 

currents diseases. 

• To study the clinical anatomy of small and large omentum. 

• To study the topography of the upper floor bags of the abdomen and their clinical 

relevance. 

• To analyze the topography features of the peritoneum in the lower floor of the 

abdomen. 

• To master the technique of various types of intestinal sutures. 

• To access the operation of resection of the small intestine with applying of 

intestinal anastomoses. 

 

3. Tasks for preparation for lessons 

     3.1. A list of key terms, parameters, characteristics of the assimilation 

 

Term Definition 



83 

 

 

 

     Intestinal sutures - sutures which are used in surgical practice at sewing up of 

hollow organ of gastro-intestinal highway (esophagus, stomach, small intestine and 

colons).  

     Enteroanastomosis - a surgical connection between two segments of intestine.  

     Intestine resection - surgical removal of part of the intestine. 

 

     3.2. Theoretical issues to engage in 

• 1.Peritoneum, peritoneal cavity. Extraperitoneal spaces (retroperitoneal space, 

retropubical, retroinguinal spaces) 

• 2. Topography of the endoabdominal fascia 

• Topography of the peritoneum: compartments, mesenteries, omenta, omental 

bursa; lacunas, fossa and folds; ligaments and, recesses of the upper 

compartment 

• Topography of the peritoneum in the lower compartment 

• Mesenterial sinuses; lateral canals (paracolic grooves), recesses 

• Intestinal sutures techniques: Mateshuk, Jobert, Shmiden, Lambert, Albert 

• Failings and advantages of existent types of intestinal anastomoses. Possible 

complications. 

 

     3.3. Practical work that are performed in class 

• Studies of special surgical instruments for operations on the hollow organs of 

the abdominal cavity 

• The applying of intestinal sutures by Jobert, Mateshuk, Shmiden, Lambert, 

Albert 

• The applying anastomosis «end to end» and «side to side», «end to side» 

 

4. Content of the topic 

     Topography anatomy of sinuses, canals, pockets and mesenteries of the peritoneum. 

Ligaments, glands and bags of the peritoneum. Basic concepts of intestinal suture: 
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requirements for intestinal sutures, classification of intestinal sutures and the technique 

for applying. Tools and suture material are used for applying intestinal sutures. 

Intestinal sutures. Formation of intestinal stumps. Types of inter-intestinal 

anastomoses. Resection of the small intestine (indications, steps). Technique for 

processing the mesentery during bowel resection. The technique of forming the 

anastomosis "side to side", "end to end", "end to side". The sequence of applying of 

sutures at creating an inter-intestinal anastomosis of the type "end to end" and "side to 

side". 

 

5. Materials for self-work 

     5.1.Abstracts 

• History of evolution of intestinal suture 

• Surgical tactics at injuries of the intestine. 

 

     5.2.Visual aids (stands, posters, tables) 

• Scheme of accesses to the organs of the abdominal cavity 

• Scheme of the peritoneum, intestinal sutures: by Jobert, Mateshuk, Shmiden, 

Lambert, Albert 

• Resection of small intestine with anastomosis  
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Lesson 3 

CLINICAL ANATOMY AND OPERATIVE SURGERY OF ORGANS OF 

THE ABDOMINAL CAVITY 

3.1. Clinical anatomy and operative surgery of stomach, liver, gallbladder, 

extrahepatic bile ducts, pancreas and spleen 

1. Justification of the topic 

     Diseases and injuries of the stomach, liver, extrahepatic bile ducts (especially 

cholecystitis) are a frequent pathology and require surgical treatment. Timely 

diagnostic and successful surgical treatment is provided by detailed knowledge of the 

topography of these organs of the upper floor of the abdominal cavity. 

 

2. Specific objectives: 

• To study the indications and techniques for performing surgical interventions on 

the organs of the abdominal cavity. 

• To know the anatomical and physiological features and possible complications 

after surgical interventions on the abdominal organs. 

• To analyze the technique of applying fecal fistula and unnatural anus. 

 

3. Tasks for preparation for lessons 

     3.1. A list of key terms, parameters, characteristics of the assimilation 

     Abdominal cavity - space, limited at front and side by anterior-lateral wall of the 

abdomen; back by lumbar region; above by a diaphragm; below it passes into the pelvic 

cavity. Part the abdominal cavity includes the peritoneal cavity and retroperitoneal 

space. 

     Peritoneal cavity - space limited by serous membrane - peritoneum (peritoneum). 

     Tubular fistula - more frequently one of the stages of preparation patient for plastic 

surgery on the esophagus and its injuries, applying for a short period, closes by itself.  

     Labial fistula - fistula that is performed on long period, more common with 

inoperable tumors of the esophagus, closes only through operations. 
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     Gastrectomy the stomach is removed surgically. 

     Pyloroplasty - surgery performed to widen the opening at the lower part of the 

stomach, also known as the pylorus. 

 

     3.2. Theoretical issues to engage in 

• Operative access to the organs of the upper abdominal floor cavities. 

• Basic requirements for surgical interventions on organs upper floor of the 

abdominal cavity. 

• Types of temporary and permanent gastrostomy. 

• Various ways of applying a gastrointestinal anastomosis. 

• Typical and atypical liver resections. 

• Methods and techniques for performing cholecystectomy. 

• Indications and splenectomy technique. 

• Basis of the pancreatic surgery. 

 

     3.3. Practical work that are performed in class 

• To perform schematic drawings of various kinds gastroenterostomy 

• To perform Witzel gastrostomy on a phantom 

• To apply hemostatic sutures to the wound of the liver on the training preparations 

• To draw schemes of resections of the stomach according to Billroth-I, Billroth-

II and their modifications. 

 

4. Content of the topic 

     Topography of the stomach. Gastrostomy: temporal (Witzel’s method, Kader’s 

method) and permanent (Toprover’s method). Anterior and posterior 

gastroenteroanastomosis. Repair of the perforated gastric ulcer. Gastric resection 

(Bilroth I procedure, Bilroth II procedure, Finsterer-Hofmeister modification). 

Topography of the liver, gallbladder, extrahepatic bile ducts. Liver resection, liver 

injury suture (nodal, Kuznetsov-Pensky, Oppel’s suture).  Liver transplantation. 
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Gallbladder surgery: approaches, cholecystectomy from the neck to the body and from 

the body to the neck. Laparoscopic cholecystectomy. Choledochotomy, papillotomy. 

Common bile duct drainage: by Ker, Halsted-Pikovsky. Biliodigestive anastomosis 

(choledoch-duodenal, hepato-enteral anastomosis). Topography of the pancreas. 

Topography of the spleen. Pancreatoduodenal resection. Spleen injury repair, 

splenectomy. 

 

5. Materials for self-work 

     5.1.Abstracts 

• Ring-shaped and accessory pancreas. 

• Atresia of the gallbladder and extrahepatic bile ducts. 

• Megacolon, types. Hirschsprung's disease. 

• Treitz's hernia. Topographic and anatomical prerequisites and surgery. 

 

     5.2. Visual aids (stands, posters, tables) 

Tables: 

• Approaches to the abdominal cavity organs. 

• Gastrostomy by Witzel, Toprover. 

• Resection of stomach by Bil’roth-ІІ in the Hofmeister-Finsterer 

modification. 

• Liver suture. 

• Thematic set of sliding seats/ 

• Set of surgical instruments: 

o general 

o special.  
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3.2. Clinical anatomy and operative surgery of small and large intestines 

1. Justification of the topic 

     The injury of the abdomen, accompanied by damage of small intestine, atresia, 

necrosis of the intestine as a complication of intestinal obstruction requires of the 

emergency surgery. Therefore, the mastery of the technique of the imposition of 

intestinal sutures, the ability to suture a wound of the intestine, to conduct its resection 

and enteroanastomosis - these are necessary interventions that are often 

used in the practice of surgeons. 

 

2. Specific objectives 

• analyze the types and techniques of surgical interventions of the colon. 

• study the technique of applying fecal fistula and unnatural anus. 

• explain topographic and anatomical justifications for the operation 

appendectomy. 

 

3. Tasks for preparation for lessons 

     3.1. A list of key terms, parameters, characteristics of the assimilation 

• Appendectomy - surgical removal of the appendix. It's a common emergency 

surgery that's performed to treat appendicitis, an inflammatory condition of the 

appendix 

• Bowel resection - part of the bowel needs to be removed  

• Intestinal atresia - congenital complete obstruction of the bowel lumen. 

 

     3.2. Theoretical issues to engage in 

• Operative access to the organs of the low abdominal floor cavities 

• To perform the technique of access to the vermiform appendix 

• To learn appendectomy technique 

• To master methods of processing the stump of the process 

• To study the indications and technique for applying fecal fistula 
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• To analyze the principles of colon resection 

 

     3.3. Practical work that are performed in class 

• Revision of organs of the lower floor of the abdominal cavity 

• Determination of the proximal part of the small intestine 

• Definition of the distal part of the small intestine 

• Determination of the afferent and efferent intestinal loop of the small intestine 

• Master the method of visualizing the vermiform appendix.  

 

4. Content of the topic 

     Topography of the small and large intestine. Surgical approaches to the appendix: 

by Mack-Burney, Lennander, transverse. Technique of wound expansion in case of the 

atypical position of the appendix. Appendectomy technique. Laparoscopic 

appendectomy. Large intestine resection (hemicolonectomy). Colostomy 

(sigmostomy). Alternative surgical technique of fecal diversion. 

 

5. Materials for self-work 

     5.1.Abstracts 

• Congenital bowel obstruction / atresia and its varieties 

• Megacolon, types. Hirschsprung’s disease. 

 

     5.2. Visual aids (stands, posters, tables) 

• Colon, mesenteric sinuses, paracolic grooves 

• Variations in the position of caecum and appendix 

• Approaches to the appendix 

• Colostomy 

• Alternative technique of fecal diversion 

• Thematic set of sliding seats 

• Set of surgical instruments: 
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o general 

o special  
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Lesson 4 

CLINICAL ANATOMY AND OPERATIVE SURGERY OF LUMBAR 

REGION AND RETROPERITONEAL SPACE 

1. Justification of the topic: 

     For the diagnosis and treatment of diseases of organs and tissues of this anatomical 

region, it is imperative to know their anatomy. 

 

2.Specific objectives 

Have an idea: 

• about individual variants of structure of the lumbar area 

• aboutind ividual variants of structure of organs of retroperitoneal space 

Know: 

• bone landmarks of the lumbar region 

• features of topography muscles medial and lateral parts of the lumbar region 

• layers of retroperitoneal space 

• the sides and bottom of the Petit triangle 

• the sides and bottom of the Lesgaft-Grunfeld rhombus 

• topographic anatomy of the kidney 

• accesses to the kidney and ureter 

• nephrotomy technique 

• technique of resection of the kidney 

• technique of decapsulation of the kidney 

• nephrectomy technique 

• technique of the ureter suture 

 

Can: 

• perform decapsulation of the kidney 

• perform ureteral suture 
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• perform a pararenal blockade 

 

3. Tasks for preparation for lessons 

     3.1. A list of key terms, parameters, characteristics of the assimilation 

     Triangle Petit - triangular space, or lower lumbar triangle, trigonum lumbale 

inferius. Limited by lateral posterior edge of external oblique abdominal muscle, 

medially - edge of latissimus dorsi muscle, lower - iliac crest. The bottom of the triangle 

forms the inner oblique muscle of the abdomen. It is a «weak place» of the lumbar 

region, where lumbar hernias sometimes come out and ulcers can penetrate from the 

peritoneal tissue. 

     Lesshaft-Grunfeldt rhombus - trigonum (tetragonum) lumbale superius. Its sides 

are the top XII rib and the lower edge of the lower dentate, medial - lateral margin of 

the extensor spine, laterally and below - the posterior edge of the internal oblique 

abdominal muscle. Surface of the triangle is covered by m.latissimus dorsi and 

m.obliquus externus abdominis. The bottom of the triangle is fascia thoracolumbalis 

and aponeurosis of the so-called transversus abdominis. Through the aponeurosis pass 

the hypochondrium vessels and nerve, and therefore in their course and accompanying 

the fiber in the intramuscular fiber lumbar region can penetrate the pustules. In rare 

cases, lumbar hernias can escape through the upper lumbar triangle. It is a «weak 

place» of the lumbar region, where lumbar hernias sometimes come out and abscesses 

from the retroperitoneal tissue can penetrate. 

     «Leg» of the kidney - complex of renal arteries, veins and ureter 

Topography of the kidneys and adrenal glands - the right kidney is located below 

the left kidney (right liver) – XII rib splits it in half, but the right adrenal gland is above 

the left adrenal gland. 

 

     3.2. Theoretical issues to engage in 

• Borders and outer and lumbar landmarks 

• Projections of retroperitoneal organs to the posterior abdominal wall 
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• Layered topography of the lumbar region 

• From the pubic sites of the lumbar region 

• Topography of the lumbar nerve plexus and its nerves 

• Layered structure of retroperitoneal space, ways of propagation of purulent 

processes and urinary flow 

• Topographic anatomy of the kidney and ureter 

• Topographic anatomy of the abdominal aorta, inferior vena cava, thoracic 

lymphatic duct, unpaired and semi-paired vein 

• Paranephral blockade by Vishnevsky (equipment, tools, possible complications) 

• Kidney resection 

• Nephrectomy 

 

     3.3. Practical work that are performed in class 

• operative access to the kidney and ureter 

• paraephral blockade by Vishnevsky 

 

4. Content of the topic 

     Dorsolateral abdominal wall, boundaries, layers, «weak places». 

     The boudaries of retroperitoneal space. Classification of layers and fascia of 

retroperitoneal space by Stromberg.  

     Textus cellulosus retroperitonealis, its direct distribution in the pelvic cellulose and 

the mediastinum (throw the Bogdalek triangle), as well as in the cellulose of the 

opposite side. Pay attention to the fact that the fiber layer is integrated with cellular 

preperitoneal space; to the possibility of peritoneal injury in the outer borders of the 

area during surgery. 

     Paranephron, topography, paranefron capsule, fascial layers, and also to continuing 

them in the fascia that surrounds ureter. 

     Paracolon, topography. 
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     Kidney. The development of the kidney. Skeletotopy and syntopy of the kidneys. 

Attention should be paid to the possibility of kidney damage in the lumbar region, rib 

fractures, combined lesions of the thoracic and abdominal cavities. Renal arteries, the 

presence of additional branches and their meaning. In the genital outflow, options for 

the formation of kidney veins, options for the location of the inflow. Topography of 

the elements of the «renal leg», the difference in the length of the renal leg on the right 

and left side, which is associated with the topography of the abdominal aorta and 

inferior vena cava (the difference in kidney length is taken into account when the 

kidney is transplanted). Kidney aplasia and kidney dystopia. 

     Adrenal glands - topography, variants of form and structure. Three sources of blood 

supply to the adrenal glands. 

     Ureter, topography, skeletal topography and syntopy in the abdominal and pelvic 

regions. 

     Surgical accesses to the kidney, suprarenal glands, ureters - by Fiodorov, by 

Bergmann-Izrael, by Pirogov, by Ovnatanian (in cases of malignant tumors, other 

diseases). 

 

5. Materials for self-work 

     5.1. Abstracts 

• Kidney transplantation 

• Operations for lowering the kidney 

• Plastic ureter 

• Phlegmon of retroperitoneal space 

 

     5.2. Visual aids (stands, posters, tables) 

• Peritoneal fiber (according to Stromberg) sagittal incision 

• Peritoneal fiber (according to Stromberg) frontal incision 

• Surgical access to the ureter by Pirogov 
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MATERIALS FOR READING TO CHAPTER II 

 

THE ABDOMEN 

     The abdomen is the part of the trunk that lies between the thorax (diaphragm) and 

pelvis (inlet of the pelvis). The abdomen subdivides into peritoneal cavity and 

retroperitoneal space. 

     The abdomen contains (within the limits of endoabdominalis fascia): 

• peritoneal cavity  

• retroperitoneal space, 

in wchich are: the gastro-intestinal organs comprising the inferior part of the 

esophagus, the stomach, the intestine, including the vermiform appendix; the liver and 

biliary system; the pancreas; the suprarenal (adrenal) glands; the kidneys and the 

superior parts of the ureters; and nerves, lymphatics and blood vessels (e.g., the aorta 

and inferior vena cava). 

 

THE ABDOMINAL WALL 

     The abdominal wall extends from the osteocartilaginous thoracic cage to the pelvis.  

     Although the abdominal wall is continuous, it is helpful for descriptive purposes to 

subdivide it into: 

• ventro-lateral abdominal wall  

• dorso-lateral abdominal wall (lumbar region). 
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Fig.2.1. Regions of abdominal wall 

1 - reg. hypochondrica dextra; 2 - reg. epigastrica; 3 - reg. hypochondrica sinistra; 4 - 

reg. abdominalis lateralis dextra; 5 - reg. umbilicalis; 6 - reg. abdominalis lateralis 

sinistra; 7 - reg. ilioinguinalis dextra; 8 - trigonum inguinale; 9 - reg. pubica; 10 - reg. 

ilioinguinalis sinistra; 11 - reg. lumbalis sinistra; 12 - reg. lumbalis dextra. 

 

ANTEROLATERAL ABDOMINAL WALL 

     Borders: from above - costal arches and xiphoid process; below - the iliac crests, 

inguinal ligaments, the upper edge of the symphysis; outside - a vertical line (Lesgaft) 

connecting the end of the XI rib with the iliac crest. 

     Areas (fig. 2.1): for practical purposes, the anterolateral wall of the abdomen using 

two horizontal lines (the upper one connects the lowest points of the tenth ribs; the 

lower one - both anterior superior iliac spines) are divided into three sections: the 

epigastrium, the womb and the hypogastrium. Two vertical lines running along the 

outer edge of the rectus abdominis muscles, each of the three sections is divided into 

three regions: the epigastrium includes the epigastric and two subcostal regions; womb 

- umbilical, right and left lateral regions; hypogastrium - pubic, right and left groin 

regions. 

     Layered topography: the skin is thin, mobile, easy to stretch. Subcutaneous fat 

contains superficial vessels and nerves. Superficial veins form a dense network in the 

umbilical region . Through it, anastomoses are carried out between the systems of the 
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superior and inferior vena cava, and through vv. paraumbilicales, located in the round 

ligament of the liver and flowing into the portal vein, portocaval anastomoses are 

formed. 

     The superficial fascia is thin, at the level of the navel it is divided into two sheets: 

superficial (passes to the thigh) and deep (more dense, attached to the inguinal 

ligament). 

     Deep fascia - covers the external oblique muscle of the abdomen. 

     The muscles (fig. 2.2) of the anterolateral abdominal wall are located in three layers. 

   The external oblique muscle of the abdomen aponeurosis is attached to the iliac 

crest, tucking inward in the form of a groove, forms an inguinal ligament, takes part in 

the formation of the anterior wall of the vagina of the rectus abdominis muscle and, 

growing together with the aponeurosis of the opposite side, forms a white line of the 

abdomen. 

     The internal oblique muscle of the abdomen, with its aponeurosis, takes part in 

the formation of both walls of the vagina of the rectus abdominis muscle (above the 

navel), the anterior wall below the navel, and along the midline - the white line of the 

abdomen. 

      The transverse abdominal muscle passes along the curved crescent (Spigelian) 

line into the aponeurosis, which above the navel takes part in the formation of the 

posterior wall of the vagina of the rectus abdominis muscle, below the navel - the 

anterior wall, along the midline - the white line of the abdomen.  
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Fig. 2.2. The approximate lines of transition from muscle to aponeurosis of the 

three flat muscles of the anterior abdominal wall 

 

     Rectus abdominis muscle and rectus sheath. These run longitudinally on each 

side of the midline. 

     Origin: 5th, 6th, 7th costal cartilage. 

     Insertion: pubic crest. There are also three tendinous insertions which attach the 

anterior rectus sheath to the xiphistemum, umbilicus, and halfway between. 

     The rectus sheath is mainly composed of the aponeurosis of the lateral abdominal 

muscles. The composition of the rectus sheath varies at three levels as follow: 

• Above (fig. 2.3) the level of the costal margin, the anterior rectus 

sheath is composed of the aponeurosis of the external oblique only. 

• From the costal margin to a point half way between the umbilicus, the 

external oblique aponeurosis and the anterior leaf of the internal 

oblique aponeurosis form the anterior rectus sheath. The posterior leaf 

of the internal oblique aponeurosis and the internal oblique 

aponeurosis composes the posterior rectus sheath. 
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• Below (fig. 2.4) a point halfway between the umbilicus and pubic 

symphysis, all the aponeuroses pass anteriorly forming the anterior 

rectus sheath.  

The arcuate line of Douglas marks the inferior border of the posterior rectus sheath. 

Below this line there is transversalis fascia and peritoneum only. 

 

Fig.2.3. The structure of the upper part of vagina of the rectus abdominis muscle 

(above the Douglas line) 

1. aponeurosus m.obliquus internus abdominis 

2. aponeurosus m.transversus abdominis 

3. f.endoabdominalis 

4. peritonaeum parietale 

5. texstus cellulosus preperitonaealis 

6. lamina dorsalis vaginae m.rectus abdominis 

7. m.transversus abdominis 

8. m.obliquus internus abdominis 

9. m.obliquus externus abdominis 

10. m.rectus abdominis 

11. lamina ventralis vaginae m.rectus abdominis 

12. linea alba abdominis 

13. f.superficialis 

14. aponeurosus m.obliquus externus abdominis 



100 

 

 

 

 

 

Fig.2.4. The structure of the lower part of vagina of the rectus abdominis muscle 

(lower the Douglas line) 

 

1. peritonaeum parietale 

2. f. endoabdominalis 

3. aponeurosus m. transversus abdominis 

4. aponeurosus m. obliquus externus abdominis 

5. aponeurosus m. obliquus internus abdominis 

6. lamina ventralis vaginae m. rectus abdominis 

7. linea alba abdominis 

8. cutis 

9. texstus cellulosus superficsalis 

10. f. superficialis 

 

     The white line of the abdomen is a connective tissue plate between the rectus 

muscles, formed by the interlacing of the tendon fibers of the broad abdominal muscles. 

The width of the white line above the navel is 2-2.5 cm, below the navel - 2 mm, but it 

becomes thicker (3-4 mm). Between the tendon fibers of the white line, there may be 

cracks that are the exit site of hernias. 

     The navel is formed after the umbilical cord falls off and is represented by the 

following layers - skin, fibrous scar tissue, umbilical fascia and parietal peritoneum.  
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     Four connective tissue strands converge to the edges of the umbilical ring on the 

inner side of the anterior abdominal wall: 

• upper cord - overgrown umbilical vein of the fetus, heading to the liver (in an 

adult it forms a round ligament of the liver) 

• the three lower strands represent a neglected urinary duct and two obliterated 

umbilical arteries. 

     The umbilical ring can be the exit point of the umbilical hernia. The weakness of 

this place is determined by the absence or lack of expression of the umbilical fascia. 

     The transverse fascia is a conditionally distinguished part of the endabdominal 

fascia. 

     The preperitoneal tissue separates the transverse fascia from the peritoneum, as a 

result of which the peritoneal sac easily exfoliates from the underlying layers. Contains 

deep arteries and veins. 

     The parietal peritoneum in the lower parts of the anterolateral abdominal wall 

covers the anatomical formations, while forming folds and pits. 

     Peritoneal folds: 

• median umbilical fold - goes from the top of the bladder to the navel over the 

overgrown urinary duct 

• medial umbilical fold - goes from the lateral walls of the bladder to the umbilicus 

above the obliterated umbilical arteries 

• lateral umbilical fold - goes over the lower epigastric arteries and veins. 

     There are pits between the folds of the peritoneum (fig. 2.5): 

• supravesical fossa - between the median and medial umbilical folds 

• medial inguinal fossa - between the medial and lateral folds 

• lateral inguinal fossa - outside the lateral umbilical folds. 
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Fig. 2.5. View of the abdominal wall from the inside (according to Kirschner) 

1 - rectus abdominis muscle; 2 - oblique and transverse abdominal muscles; 3 – 

peritonaeum parietale; 4 - plica umbilicaiis media; 5 - plica umbilicalis mediana; 6 - 

ductus deferens and arteria testicularis; 7 - a. and v. Iliace externae; 8 - femoral hernia 

(hernial sac); 9 - obturator hernia (hernial sac); 10 - a. obturatoria, arising from a. 

epigastrica inferior; 11 - membrana obturatoria; 12 – fossa supravesicalis; 13 - bladder; 

14 - fossa inguinalis medialis; 15 - a. obturatoria and n. o bturatorius; 16 - crest of the 

pubic bone; 17 - lig. lacunare; 18 - vasa epigastrica inferiora; 19 - m. iliopsoas; 20 - 

inguinal ligament; 21 - fossa inguinalis lateralis; 22 - plica umbilicaiis lateralis. 

 

     These fossae are the «weak points» of the anterolateral abdominal wall and are 

important in the occurrence of hernias. 
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Fig. 2.6. Inguinal triangle 

1 - umbilical ring; 2 - lateral edge of the m. rectus abdominis; 3 - white line of the 

abdomen; 4 - pubic symphysis; 5 - inguinal triangle; 6 - upper anterior iliac spine; 7 - 

transition of the external oblique muscle of the abdomen into the aponeurosis. 

 

     The inguinal canal is located in the lower part of the inguinal region - in the 

inguinal triangle (fig. 2.6), the sides of which are at the top - a horizontal line drawn 

from the border of the outer and middle third of the inguinal ligament; the medial-outer 

edge of the rectus abdominis muscle; below is the inguinal ligament (fig. 2.7, (fig. 2.8). 
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Fig.2.7. Topography of the muscular layer of the anterior lateral abdominal wall 

in the area of inguinal and femoral hernias 

1 - crus laterale; 2 - crus mediale; 3 - fibrae intercrurales; 4 - anulus inguinalis 

superficialis; 5 - lig. reflexum (Collesi); 6 - lig. lacunare (Gimbernati); 7 - lig. 

pectineale (Cooperi); 8 - eminentia iliopectinea; 9 - arcus iliopectineus; 10 - lig. 

inguinale (Pouparti, seu Vesalii); 11 - spina iliaca anterior superior; 12 - m. obliquus 

externus abdominis. 

 

 

 

Fig.2.8. Inguinal canal (sagittal incision, semi-schematic) 

1. m.transversus abdominis 

2. f.endoabdominalis 

3. peritonaeum parietale 

4. tractus iliopubicus 

5. lig.lacunare 

6. ramus superior ossis pubis 

7. f.lata 

8. lig.inguinale 

9. funiculus spermaticus 
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10. n.ilioinguinalis 

11. aponeurosis m.obliquus abdominis externus 

12. f.superficialis 

13. m.obliquus abdominis internus. 

 

In the inguinal canal are two holes, or rings, and four walls. 

     Inguinal canal openings: 

• the superficial inguinal ring is formed by the diverging medial and lateral legs 

of the aponeurosis of the external oblique abdominal muscle 

• the deep inguinal ring is formed by the transverse fascia and is its funnel-shaped 

retraction during the transition from the anterior abdominal wall to the elements 

of the spermatic cord (round ligament of the uterus); it corresponds to the lateral 

inguinal fossa from the side of the abdominal cavity 

     The walls of the inguinal canal: 

• anterior - aponeurosis of the external oblique abdominal muscle 

• back – endoabdominal (transverse) fascia 

• upper - overhanging edges of the internal oblique and transverse muscles 

• lower - inguinal ligament (Pouparti) 

     The distance between the upper and lower walls of the inguinal canal is called the 

inguinal gap. 

Inguinal canal content:  

• spermatic cord (in men) or the round ligament of the uterus (in women) 

• ilio-inguinal nerve 

• genital branch of the femoral genital nerve. 

The spermatic cord 

Content: 

• Ductus deferens 

• Testicular artery 

• Plexus pampiniphormis 
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Layers, from internal to external surface (compare with the layers of the 

anterolateral abdominal wall!): 

• Fascia spermatica interna 

• Musculus cremaster 

• Fascia spermatica externa (seu cremasterica). 

     The femoral canal (normally absent!!!) is formed when a femoral hernia forms 

(when the hernial sac leaves the abdominal cavity in the femoral fossa, between the 

superficial and deep leafs of its own fascia, and exits under the skin of the thigh through 

the oval fossa). 

 

Fig. 2.9. Anulus femoralis externus 

1 – anulus femoralis; 2 -fossa ovalis; 3 - v. saphena magna; 4 - v. femoralis; 

5 -funiculus spermaticus; 6 - anulus inguinalis superficialis; 7 - a. femoralis; 

8 - m. iliopsoas; 9 - n. femoralis. 

 

     Femoral canal openings (fig. 2.9): 

• inner hole corresponds to the femoral ring, which is limited by: 

• in front - by the inguinal ligament 

• behind - with a comb ligament 

• medially - lacunar ligament 
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• laterally - by the femoral vein 

• outer opening - the subcutaneous fissure (this name is given to the oval fossa 

after the rupture of the fascia cribrosa). 

     Femoral canal walls: 

• anterior - the superficial layer of the own fascia of the thigh (in this place it is 

called the upper horn crescent edge) 

• back - a deep leaf of the own fascia of the thigh (in this place it is called the 

comb fascia) 

• lateral - the sheath of the femoral vein. 

     In operations for femoral hernias, remember that the medial wall of the femoral ring 

can bend around a. obturatoria at its atypical departure from a. epigastrica inferior 

(about 1/3 of cases). This gave rise to calling this variant corona mortis («crown of 

death»), since damage to the obturator artery is accompanied by severe internal 

bleeding. 

     Arterial supply of the anterolateral abdominal wall. Small arteries arise from 

anterior and collateral branches of the posterior intercostal arteries in the 10th and 11th 

intercostal spaces and from anterior branches of the subcostal arteries to supply the 

anterior abdominal wall. They anastomose with the superior epigastric arteries, the 

superior lumbar arteries and with each other. The main arteries of the anterior 

abdominal wall are the inferior epigastric and deep circumflex iliac arteries, which are 

branches of the external iliac artery and the superior epigastric artery, which is a 

terminal branch of the internal thoracic artery. The inferior epigastric artery runs 

superiorly in the transversalis fascia to reach the arcuate line; there it enters the rectus 

sheath. The deep circumflex iliac artery runs on the deep aspect of the anterior 

abdominal wall, parallel to the inguinal ligament and along the iliac crest between the 

transversus abdominis and internal oblique muscles. The superior epigastric artery 

enters the rectus sheath superiorly, just inferior to the seventh costal cartilage. 

     Venous and lymphatic drainage of the anterolateral abdominal wall. The 

superficial epigastric vein and the lateral thoracic vein anastomose, thereby uniting the 
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veins of the superior and inferior halves of the body. The three superficial inguinal 

veins end in the great saphenous vein of the lower limb. The superficial lymph vessels 

of the anterolateral abdominal wall, superior to the umbilicus, pass to the axillary 

lymph nodes, whereas those inferior to the umbilicus drain into the superficial in- 

guinal lymph nodes. However, lymph from the anterior abdominal wall, in general, 

drains to the lumbar lymph nodes and to the common and external iliac lymph nodes. 

    Nerves of the anterior abdominal wall (fig. 2.10).  

 

Fig.2.10. Zones of innervation of the anterolateral abdominal wall 

 

     The skin and muscles of the anterior abdominal wall are supplied mainly by the 

ventral rami of the inferior six thoracic nerves (i.e. the continuation of the inferior 

intercostal nerves, ThVII to ThXI) and the subcostal nerves (ThXII). The inferior part of 

the anterior wall is supplied by two branches of the ventral ramus of the first lumbar 

nerve via the iliohypogastric and ilioinguinal nerves. The iliohypogastric nerve 

supplies the skin over the inguinal region (groin). The ilioinguinal nerve runs 

anteroinferiorly, just superior to the iliac crest to the superficial inguinal ring. Here it 

emer- ges to supply the skin on the superomedial aspect of the thigh. The main trunks 

of the intercostal nerves pass anteriorly from the intercostal spaces and run between 

the internal oblique and transversus abdominis muscles. The plane between these 

muscles, known as the neurovascular plane, corresponds with a similar plane in the 

intercostal spaces. The nerves in this plane are accompanied by the inferior intercostal, 
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subcostal and lumbar arteries. The common nerve supply of the skin and muscles of 

the ante- rolateral abdominal wall explains why palpating the abdomen with cold hands 

causes contraction of the abdominal muscles. All these nerves pass between or through 

muscles to reach the rectus sheath. They supply the three flat abdominal muscles, as 

well as the rectus abdominis. The anterior cutaneous nerves pierce the rectus sheath a 

short distance from the median plane. The branches of ThVII to ThIX nerves supply the 

skin superior to the umbilicus; ThX innervates the skin around the um bilicus; and ThXI, 

ThXII and LI supply the skin inferior to the umbilicus. 

 

THE ABDOMINAL CAVITY is a space lined from the inside with an endoabdominal 

fascia. Borders: from above - the diaphragm, from below - the boundary line of the 

pelvis, in front - the anterolateral wall, behind - the back wall of the abdomen. 

     Departments: 

• peritoneal cavity - the space bounded by the parietal leaf of the peritoneum 

• retroperitoneal space - the space between the parietal peritoneum and the intra-

abdominal fascia that lines the back wall of the abdomen from the inside. 

 

PERITONAEUM 

     The peritoneum is a serous membrane that lines the walls of the abdomen from the 

inside and covers most of its organs. 

     Peritoneal sections: 

• Parietal peritoneum - lines the walls of the abdomen 

• Visceral peritoneum - Covers the abdominal organs 

     Options for covering organs with the peritoneum: 

• intraperitoneal - from all sides 

• mesoperitoneal - from three sides 

• retroperitoneal - on the one side 

• extraperitoneal – have no connection with peritoneum. 
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     The peritoneal cavity by the transverse colon and its mesentery is divided into two 

floors: 

• The upper floor is located above the transverse colon and its mesentery. 

Contents: liver, spleen, stomach, partly duodenum; right and left hepatic, 

subhepatic, pregastric and omental bursae 

• The lower floor is located below the transverse colon and its mesentery. 

Contents: loops of the jejunum and ileum; the cecum and the appendix; colon; 

lateral canals and mesenteric sinuses. 

     The mesentery root of the transverse colon goes from right to left from the right 

kidney to the middle of the left. On its way, it crosses: the middle of the descending 

part of the duodenum; the head of the pancreas and goes along the upper edge of the 

body of the gland. 

 

STOMACH is located in the left hypochondrium, the actual epigastric region. 

Adjacent to it: above - the diaphragm and the left lobe of the liver, behind and on the 

left - the pancreas, left kidney, adrenal gland and spleen, in front - the abdominal wall, 

below - the transverse colon and its mesentery. 

     The blood supply to the stomach is provided by the celiac trunk system. 

• The left gastric artery runs along the lesser curvature of the stomach 

• The right gastric artery starts from its own hepatic artery and goes to the left 

towards the left gastric artery, forming an arterial arch of the lesser curvature of 

the stomach 

• The left gastroepiploic artery is a branch of the splenic artery and is located 

between the ligaments along the greater curvature of the stomach 

• The right gastroepiploic artery starts from the gastro-duodenal artery and travels 

along the greater curvature of the stomach to meet the left gastroepiploic artery, 

forming an arterial arch 

• Short gastric arteries reach the bottom along the greater curvature of the 

stomach. 
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     The veins of the stomach accompany the arteries of the same name, flow into the 

portal vein or into one of its roots. 

     Innervation is provided by the sympathetic and parasympathetic portions of the 

autonomic nervous system. The main sympathetic nerve fibers are directed to the 

stomach from the celiac plexus. Parasympathetic nerve fibers enter the stomach from 

the right and left vagus nerves, which form the anterior and posterior vagus trunks 

below the diaphragm. 

 

SMALL INTESTINE: 

• duodenum 

• jejunum 

• ileum. 

     The duodenum is located in the epigastric and umbilical regions. Four sections are 

distinguished in it: upper, descending, horizontal and ascending. 

     The upper part (bulb) is located between the pylorus and the upper bend of the 

duodenum. Relationship to the peritoneum: covered intraperitoneally. 

     The descending part forms a bend to the right and goes from the upper to the lower 

bends . In this part, the common bile duct and the pancreatic duct open on the duodenal 

papilla. Relationship to the peritoneum: extraperitoneally covered. 

     The horizontal part runs from the inferior bend to the intersection with the superior 

mesenteric vessels. Relationship to the peritoneum: extraperitoneally covered. 

     The ascending part goes from the intersection with the superior mesenteric vessels 

to the left and up to the duodenal cheek bend. Attitude to the peritoneum: covered 

mesoperitoneally. 

     The jejunum and ileum stand out as the mesenteric parts of the small intestine, 

covered by the peritoneum on all sides and located in the mesogastric and hypogastric 

regions. 



112 

 

 

 

     In front of the small intestine is a large omentum, on the right is the ascending colon, 

on the left is the descending and sigmoid colon, behind is the parietal peritoneum, 

below is the bladder, rectum, uterus and its appendages (in women). 

     In 1.5-2% of cases, at a distance of up to 1 m from the place where the ileus of the 

intestine flows into the large intestine, on the edge opposite the mesentery, a process is 

found - a Meckel diverticulum (the remainder of the embryonic yolk duct), which can 

become inflamed. Surgery will be required. 

     The blood supply to the mesenteric part of the small intestine is carried out by the 

superior mesenteric artery, from which 10-16 jejunal and ileal-intestinal arteries, 

located in the mesentery of the small intestine, sequentially depart. 

Features of blood supply: 

• arcade type - branches of arteries are dichotomously divided and form arterial 

arches (up to 5 orders of magnitude) 

• segmental type 

• 2 intestinal arteries have 1 vein. 

     Veins emerge from the intestinal wall and form the jejunal and ileal veins, which 

form the superior mesenteric vein. At the root of the mesentery, it goes behind the head 

of the pancreas, where it participates in the formation of the portal vein. 

 

LARGE INTESTINE 

    External structural features of the large intestine, allowing it to be distinguished from 

the small intestine: 

• longitudinal muscle layer in the form of three longitudinal strips, which begin at 

the base of the appendix and extend to the beginning of the rectum 

• presence of gaustres 

• omental processes - poorly expressed or absent on the cecum, along the 

transverse colon they are located in one row, most pronounced on the sygmoid 

colon 

• color - gray-bluish tint (pink color is characteristic of the small intestine) 
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• larger diameter. 

Colon sections: 

     Caecum. It is located in the right iliac fossa, covered by the peritoneum on all sides, 

but there is a mesoperitoneal position of the organ. 

     The ileocecal section is the place of transition of the ileum into the cecum, includes 

the cecum with the appendix and the ileocecal junction with a valve that isolates the 

small and large intestines. 

     Appendix 

Variants of the position of the peripheral part of the process: 

• descending 

• medial 

• lateral 

• ascending 

• retrocecal and retroperitoneal. 

Process base projection: 

• McBurney’s point - the border between the outer and middle thirds of the linea 

spinoumbilicalis on the right 

• Lanz’s point - the border between the right outer and middle thirds of linea 

bispinalis. 

     The ascending colon - from the ileocecal angle to the right flexure of the colon. 

Located in the right lateral region, covered by the peritoneum mesoperitoneally. 

     The transverse colon extends transversely between the right and left folds of the 

colon. It is located in the umbilical region, covered by the peritoneum intraperitoneally. 

     The descending colon - from the left bend to the sigmoid colon. Located in the left 

lateral region, covered by the peritoneum mesoperitoneally. 

     Sygmoid colon - from the descending colon to the rectum. It is located in the left 

inguinal and partly pubic regions, covered by the peritoneum intraperitoneally. 

     The rectum is examined together with the pelvic organs. 
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     The blood supply to the colon is carried out by the superior and inferior mesenteric 

arteries. 

     Branches of the superior mesenteric artery: 

• The iliocolic artery gives off branches to the terminal ileum, the appendix, 

the cecum and the initial part of the ascending colon 

• The right colon artery supplies the ascending colon and anastomoses to the 

ileocolon 

• artery and middle colon artery 

• The middle colon artery supplies the transverse colon and anastomoses to the 

right and left colon arteries. 

     Branches of the inferior mesenteric artery: 

• The left colon artery supplies the descending colon and anastomoses to the 

middle colon artery and the first sigmoid artery 

• The sygmoid arteries (2-4) anastomose with each other ( as a rule, there is no 

anastomosis between the last sigmoid and superior rectal arteries) 

• The superior rectal artery supplies the inferior sigmoid and superior rectum. 

     The venous net of the colon is formed from the veins that accompany the arteries of 

the same name. The venous vessels merge to form the origins of the superior and 

inferior mesenteric veins. 

 

     THE LIVER is located mostly in the right hypochondrium, epigastric region and 

partially in the left hypochondrium. Covered by the peritoneum mesoperitoneally (the 

hilum and part of the dorsal surface are not covered). The diaphragm is adjacent to the 

liver; in front - the anterior abdominal wall and diaphragm; behind - X and IX thoracic 

vertebrae, diaphragm legs, esophagus, aorta, right adrenal gland, inferior vena cava; 

from below - the stomach, part of the duodenum, the right bend of the colon, the upper 

pole of the right kidney, gallbladder. 

    In addition to two lobes, there are 5 sectors and 8 most permanent segments (fig. 

2.11).  
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Fig.2.11. Segments of the liver (Quinard’s scheme) 

 

     Segments, grouping around the gate, form sectors. A lobe, a sector and a segment 

is a section of the liver that has a separate blood supply, innervation, bile outflow and 

lymph drainage, separated from the neighboring ones by a thin connective tissue layer. 

     Ligaments represented cords extending to the walls of the abdominal cavity 

(coronarium, falciforme, triangular, round liver) and to the organs (hepatogastricum, 

hepatoduodenal, hepatorenal). 

      Blood supply 

     A feature of the circulatory system of the liver is that blood is delivered to it by two 

vessels: its own hepatic artery (30%) and the portal vein (70%) – Nacamura ruul. 

     The propper hepatic artery is a branch of the common hepatic artery, and the latter 

is a branch of the celiac trunk. It passes to the left of the common bile duct between the 

leaves of the hepatoduodenal ligament to the gate of the liver and is divided into right 

and left branches. 

     The portal vein leads to the liver venous blood from all unpaired organs of the 

abdominal cavity. Its trunk is formed behind the head of the pancreas from the splenic 

and superior mesenteric veins. 

     Venous outflow from the liver is carried out by the system of hepatic veins, which 

flow into the inferior vena cava. 
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     THE GALLBLADDER is a pear-shaped reservoir for bile located between the 

right and square lobes of the liver. It distinguishes between the bottom, body and neck. 

The neck of the gallbladder continues into the cystic duct, which lies in the 

hepatoduodenal ligament. 

     The attitude to the peritoneum of the gallbladder is subject to individual 

fluctuations. Usually located mesoperitoneally, however, there is an intrahepatic 

position, when almost the entire gallbladder is surrounded by the liver parenchyma. In 

the intraperitoneal position, when the gallbladder has a pronounced mesentery, it can 

be twisted, followed by necrosis of the gallbladder. 

     In front and above, the liver is adjacent to the gallbladder, on the right and below is 

the right bend of the colon, on the left is the pivot. 

     Blood supply from the cystic artery. 

 

THE EXTRAHEPATIC BILE DUCTS include 

• right and left hepatic ducts 

• the common hepatic 

• cystic and 

• common bile ducts.  

     Common hepatic duct formed at the gate of the liver from the confluence of the 

right and left hepatic ducts.  

     The cystic duct in the hepato-duodenal ligament at an acute angle merges with the 

common hepatic duct, forming a common bile duct. Depending on the location, the 

common bile duct is conventionally divided into four parts:  

• supraduodenal 

• retroduodenal  

• pancreatic 

• intramural. 
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     The first part of the duct runs in the thickness of the hepato-duodenal ligament to 

the upper level of the duodenum, the second part of the duct is located behind the upper 

part of the duodenum. 

      The third part of the common bile duct runs in the thickness of the head of the 

pancreas. It can be compressed by a tumor in the head of the pancreas, resulting in 

obstructive jaundice. The fourth part pierces the posterior wall of the duodenum and 

opens on its large papilla, often connecting with the pancreatic duct. 

 

THE PANCREAS is an organ with excretory and incremental functions. Located in 

the actual epigastric region and the left hypochondrium. 

In the gland a head, body and tail are distinguished. 

• The head is in the «horseshoe» of the duodenum 

• The body of the gland with its anterior surface is adjacent to the posterior wall 

of the stomach, and the posterior surface is adjacent to the aorta, splenic and 

superior mesenteric veins 

• The tail of the gland with its anterior surface adjoins the fundus of the stomach, 

and its posterior surface adjoins the left kidney, its vessels and adrenal gland. 

     A duct passes through the entire gland from the tail to the head, which, connecting 

with the bile duct or separately from it, opens into the descending part of the duodenum 

on the large duodenal papilla. Sometimes an accessory pancreatic duct opens on the 

small duodenal papilla, located above the large one. 

     The pancreas mostly lies retroperitoneally, only the tail can be covered by the 

peritoneum on all sides. 

     Blood supply is carried out from the basins of the common hepatic, spleen, 

nocturnal and superior mesenteric arteries. 

     The head is supplied with blood by the superior and inferior pancreatic-duodenal 

arteries (from the gastro-duodenal and superior mesenteric arteries, respectively). 
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     The body and tail of the pancreas receive blood from the glandular artery, which 

gives up 2 to 9 pancreatic branches. Venous outflow is carried out into the portal vein 

system through the veins of the same name. 

 

THE SPLEEN is an unpaired lymphoid organ located in the left hypochondrium. In 

the spleen, the diaphragmatic and visceral surfaces, the anterior and posterior ends 

(poles), and the gate are distinguished. 

Ligaments: 

• gastro-splenic - from the greater curvature of the stomach to the hilum of the 

spleen (contains the left gastroepiploic vessels and short gastric arteries and 

veins) 

• splenic-renal - from the lumbar part of the diaphragm and the left kidney to the 

hilum of the spleen (contains splenic vessels). 

     The spleen is covered by the peritoneum intraperitoneally. 

     The blood supply is provided by the splenic artery from the celiac trunk. The splenic 

vein has a diameter the 2 times larger than the artery, and is located below it. 

 

LUMBAR REGION (fig. 2.12) 

     Borders: from above - the lower edge of the XII edge; from below - the iliac crest; 

laterally - the posterior axillary line; medially - a line drawn along the spinous 

processes of the vertebrae. 
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Fig. 2.12. Topography of the lumbar region 

1- m. sеггаtus роstегіог іпfеriог; 2 - соsta XII; 3 - а.а. іпterсоstales;  4 - ароnеuгоsis 

m. transversi abdominis; 5- m. obliquus internus abdominis; 6-m. gluteus medius; 7 - 

trigonum lumbale; 8 - m. obliquus externus abdominis; 9 - m. егесtог sріnае; 10 - m. 

latissimus dorsi; 11 - fascia thoracoabdominalis; 12 - m. tгареzіus. 
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Fig. 2.13. Retroperitoneal space (Stromberg’s scheme) 

There is (fig. 2.13) a fatty retroperitoneal tissue (21) (textus cellulosus retroperitoneale) 

behind the intra-abdominal fascia (16) (f. endoabdominalis). It is a direct continuation 

of the preperitoneal fiber. Cranially, this layer spreads as the tissue of the sub-phrenic 

space and caudally turns into the tissue of the pelvis. 

• The retroperitoneal (f. retroperitoneale ) as the next layer of the region appears 

above the kidney, splitting from f. endoabdominalis. Approaching the kidney, the 

fascia is divided into two leaves: the extra-renal fascia (17) (f.retrorenalis) and the 

prerenal fascia (3) (f. praerenalis). Bypassing the kidney with peritoneal tissue (20) 

(paranephron) anteriorly and posteriorly, the fascia leaves form the outer capsule of the 

kidney (capsula renis externa, Gerota-Zuckerkandl). Below the kidneys, these leaves 

converge and continue caudally, accompanying the ureter. Following in the middle, the 

fascia leaves are involved in the formation of fascia cases for the aorta (6), inferior 

vena cava (9) and their branches. The front leaf, splitting, covers the adrenal gland. 

• Ventrally from f. praerenalis is the third layer of retroperitoneal tissue, which is 

concentrated dorsally to the ascending (11) or descending (2) parts of the colon and 

Toldt fascia (4). It is called peripheral tissue (14) (paracolon). 

In these cellular spaces inflammation can occur: 

• paracolite (with lesions of pancreas, duodenum, caecum with worm-shaped 

process, ascending (11) and descending colon (2)) 

• paranephritis and paraurethritis (in kidney diseases with the ureter) 

• retroperitonitis occurring in textus cellulosus retroperitonealis (21) and 

spreading from small 

pelvis, lumbar muscles, parapleural fiber. 
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Fig. 2.14. Topography of the retroperitoneal space (sagittal incision) 

1 - pleura dіаphгаgmatica; 2 - diaphragma; 3 - fascia diaphragmatis; 4 - gl. suprarenalis; 

5, 8 - fascia prerenalis; 7- рeгіtonaeum; 9- fascia Toldti; 10 - рагаneрhгоn; 11 - septi 

fasciales; 12 - colon ascendens; 13 - рагасоlоn; 14-ureter; 15 - paraureteron; 16 - 

арреndix vermiformis; 17 - fascia pelvis; 18 - m iliacus; 19- f. iliaca; 20 - сгіstа iliаса; 

21 - m erector spinae; 22- textus ctllulosus геtгорегіtопеаlіs; 23 - fascia retrorenalis; 

24 - fascia quadrata; 25 - m. quadratus lumborum; 26 - ароnеuгоsis m. tгаnsversi 

abdominis; 27 - агсus lumbосоstalis; 28- costae XII; 29 - fascia thoracolumbalis; 30- 

соstae XI; 31 - pleura соstalis. 
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     Layers topography (fig. 2.14): 

• Skeen. 

• Subcutaneous tissue. 

• Superficial fascia. 

• The thoracolumbar fascia forms the sheaths for the muscles. 

• Muscles are arranged in three layers. In some places, the muscles of the first and 

second layers diverge, forming cracks in the form of a triangle and a quadrangle. 

The lumbar triangle and quadrangle are weak spots of the posterior abdominal 

wall, where it is possible for lumbar hernias and abscesses to leave the 

retroperitoneal space. 

• Endabdominal fascia. 

• The retroperitoneal space is located between the parietal peritoneum and the 

endoabdominal fascia, which lines the inside of the back wall of the abdomen 

• Retroperitoneal layers 

• Retroperitoneal tissue space - at the bottom communicates with the tissue of the 

small pelvis; above - with tissue of the posterior mediastinum through the cracks 

between the legs of the diaphragm; anteriorly passes into the preperitoneal tissue 

of the anterolateral abdominal wall. 

• The renal fascia is the posterior leaf of the retroperitoneal fascia, which starts 

from the peritoneum at the site of its transition from the lateral to the posterior 

abdominal wall. 

• The fatty capsule of the kidney (perirenal tissue) covers the kidney from all sides, 

continues downward into the peri-ureteric tissue. 

• The kidney is covered with a dense fibrous capsule. 

• Fatty capsule of the kidney. 

• The prerenal fascia is the anterior leaf of the retroperitoneal fascia. The prerenal 

and renal fascia form the fascial capsule of the kidney. 

• Paracolon soft tissue - behind the ascending and descending colon intestine. 
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• Posterior-colorectal fascia (Toldt’s fascia) - in the form of a thin plate, lies 

between the perioral fat and the ascending or descending colon. 

• Colon: in the right lumbar region - the ascending colon, in the left - the 

descending. 

• Visceral peritoneum. 

 

THE KIDNEYS (fig. 2.15) are projected into the hypochondrium and the epigastric 

region itself. The left kidney is located above the right one. 

 

 

Fig. 2.15. Kidney (front view): 

1 - extremitas superior; 2 - impressio hepatis; 3 - margo medialis. 4 - а. геnаlіs; 5 - 

hilus геnаlіs; 6 - v. геnаlіs; 7 - ureter; 8 - extremitas  inferior; 9 - margo lateralis; 10 - 

facies anterior. 

     Behind the kidneys are adjacent to the lumbar part of the diaphragm, the square 

muscle of the lower back and the psoas major muscle, which forms the renal bed; from 

the abdominal cavity - to the right lobe of the liver, the ascending colon and the 

descending part of the duodenum - the right kidney; the anterior surface of the left 

kidney is covered by the stomach, the tail of the pancreas, the splenic curvature of the 

colon, and loops of the small intestine; adrenal glands are adjacent to the upper poles 

of both kidneys. 
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     At the gates of the kidneys are the renal pedicles (pelvis passing into the ureter, 

renal artery and vein, branches of the renal nerve plexus, lymph nodes). The location 

of the leg elements in the hilum of the kidney: posteriorly - the pelvis and ureter, above 

and anteriorly - the renal artery, below and most anteriorly - the renal vein. 

     The fixing apparatus of the kidney consists of the muscle bed, fat and fascial 

capsules, intra-abdominal pressure and renal pedicle. 

     The blood supply to the kidneys is carried out by the renal arteries. Near the hilum 

of the buds, they are divided into anterior and posterior branches. Dividing within the 

organ, they anastomose among themselves at the lateral edge of the kidney, forming a 

small-vascular zone (Tsondek’s), the projection of which is 0.5-1 cm posterior to the 

convex edge of the kidney, which must be taken into account when performing 

operations. 

     Venous outflow is carried out through the renal veins into the inferior vena cava. 

The left testicular (ovarian) and adrenal veins flow into the left renal vein. 

 

THE URETERS are projected on the anterior abdominal wall along the outer edge of 

the rectus abdominis muscle, on the posterior - along the line connecting the transverse 

processes of the lumbar vertebrae. 

     At the borderline, the ureters cross iliac arteries, located anterior to them; behind - 

adjacent to the femoral-genital nerve. The inferior vena cava is located medially from 

the right ureter, and the medial edge of the ascending colon and cecum is outwardly 

located . The aorta is located medially from the left ureter, and the medial edge of the 

descending colon is outside. 

     The abdominal and pelvic parts are isolated in the ureter. Each ureter has three 

constrictions: 

• the place of transition of the pelvis into the ureter 

• the place of intersection of the border line and the iliac vessels 

• over the site of perforation of the bladder wall. 
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     Blood supply to the ureters in the upper section carried out from the renal artery; on 

average - from the aorta; in the lower - from the lower urinary artery. Arteries form a 

capillary network in the peri-uterine tissue. 

     Venous outflow occurs through the renal and internal iliac vein systems. 

 

ADRENAL GLANDS 

     The right and left adrenal glands are intrabdominal. They lie above or medial to 

each kidney. Their total weight is 10 g. 

Structure 

• Adrenal cortex 

• Zona glomerulosa, outer layer, produces aldosterone. 

• Zona fasciculata, middle layer, produces cortisol. 

• Zona reticularis, inner layer, produces sex hormones. 

• Adrenal medulla. 

Relations 

1. Right adrenal gland 

• Anteriorly - bare area of the liver 

• Posteriorly - diaphragm 

• Medially - inferior vena cava 

• Interiorly - right kidney. 

2. Left adrenal gland 

• Anteriorly - splenic artery, pancreas and peritoneum of lesser sac 

• Posteriorly - diaphragm (left crus). 

• Laterally - left kidney. 

     Blood supply 

     Arterial: 

• Superior adrenal arteries (from inferior phrenic artery on each side) 

• Middle adrenal arteries (from the aorta) 

• Inferior adrenal arteries (from the renal artery) 
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     Venous drainage 

     This is represented by a central vein: 

• The right adrenal vein drains into the inferior vena cava.  

• The left adrenal vein drains into the left renal vein 
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SURGICAL OPERATIONS ON THE ABDOMINAL WALL AND 

ABDOMINAL ORGANS 

OPERATIVE ACCESS TO THE ABDOMINAL ORGANS - is 

laparotomy 

     Classification: 

1. For purposes 

• general access, allowing to expose almost all abdominal organs 

• special accesses for operations on one organ or on a group of organs located 

close to each other. 

2. In the direction of the cut: 

• longitudinal 

• transverse 

• oblique 

• corner 

• combined. 

     Requirements: 

• do not make an incision across the fibers of the abdominal muscles, but move 

them apart along the fibers to reduce trauma 

• avoid damage to the neurovascular bundles of the abdominal wall, as this leads 

to disruption of blood supply and innervation of muscles, their atrophy and the 

development of postoperative hernias. 

     A typical representative of common longitudinal approaches is a midline 

laparotomy. 

     Types of midline laparotomy: 

• upper median (above the navel) 

• lower median (below the navel) 

• total median (from the xiphoid process to the pubic symphysis). 

     The most complete overview of organs is achieved with a median total laparotomy. 

The navel during its implementation is usually bypassed on the left, so that the round 
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ligament of the liver, heading from the navel to the liver, does not interfere with 

manipulations in the abdominal cavity. With the upper and lower laparotomy, a more 

limited access is provided, respectively, to the organs of the upper and lower floors of 

the abdominal cavity. 

     Median laparotomy has the following advantages: 

• the possibility of a good view of most of the abdominal organs 

• does not damage muscles during tissue dissection 

• keeps large vessels and nerves intact 

• access is technically simple 

• can be completed as soon as possible 

• if necessary, the upper midline laparotomy can be extended downwards, the 

lower one - extended upwards. 

     The disadvantages of a midline laparotomy include the relatively slow healing of 

the wound edges due to poor blood supply to the aponeuroses of the broad abdominal 

muscles along the white line. In some cases, this can lead to the formation of a defective 

scar and incisional hernias. 

     Laparoscopy - examination of the abdominal cavity through a puncture of the 

abdominal wall using a laparoscope.  

 

HERNIAL SURGERY 

     A hernia of the abdomen is a protrusion of an organ or part thereof, covered by the 

parietal peritoneum, through natural or artificial openings in the abdominal wall under 

the skin, into the intermuscular space or into internal pockets and cavities. 

The components of the hernia: 

1. Hernial orifice - a natural or pathological opening through which a hernial protrusion 

passes. 

2. Hernial sac - parietal peritoneum. The neck, body and bottom are isolated in the bag. 

3. Hernial contents are organs or parts thereof that pass into the cavity of the hernial 

sac. 
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Factors of abdominal hernia formation: 

1. Predisposing - the presence of weak points in the musculoaponeurotic layer of the 

abdominal wall. 

2. Productive - influences that contribute to an increase in intra - abdominal pressure 

or its sharp fluctuations. 

Hernias classification 

1. By origin: 

• congenital; 

• acquired (a special type - sliding hernias, formed from the sliding of the organ 

along the posterior organ tissue; the organ is covered by the peritoneum meso- 

or extraperitoneally). 

2. In the presence of complications , which developed due to the emergence of a hernia: 

• uncomplicated 

• complicated: 

- irreducible; 

- restrained (elastic, fecal, combined, parietal and retrograde infringement). 

 

3. By localization: 

• internal: 

- intra-abdominal 

- diaphragmatic 

• external: 

- inguinal: oblique and direct 

- femoral 

- hernia of the white line of the abdomen  

- hernia of the umbilical ring 

- hernia of the lunate line 

- lumbar hernia  
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Inguinal hernia 

Distinguish between congenital and acquired, oblique and straight inguinal hernias. 

Oblique inguinal hernias are those in which the hernial sac enters through the deep 

inguinal ring, passes through the entire inguinal canal and exits through the superficial 

inguinal ring. The hernial sac is located under the external seminal fascia. In depending 

on the degree of development of the following types of oblique inguinal hernias: 

• initial 

• channel 

• proper inguinal 

• scrotal. 

     An oblique inguinal hernia can be congenital and acquired. 

     Plasty of the hernial orifice in oblique inguinal hernias is aimed at strengthening the 

anterior wall of the inguinal canal, since during the passage of the canal, the hernial 

sac stretches and thinns the aponeurosis of the external oblique abdominal muscle. But 

this is permissible only for small, initial hernias in young people. In other cases, it is 

necessary to strengthen the posterior wall of the inguinal canal. 

 

     Direct inguinal hernias (Hasselbach) are those in which the hernial sac with 

internal organs passes through the medial inguinal fossa and goes into the superficial 

inguinal ring. In this case, the transverse fascia (the posterior wall of the inguinal canal) 

is stretched or destroyed, and the hernia is outside the spermatic cord. Direct hernias 

do not descend into the scrotum. Due to the fact that the internal fossa is located just 

opposite the external opening of the inguinal canal, the hernial sac goes in a forward 

direction. 

     Plasty of the hernia orifice with direct inguinal hernias is aimed at strengthening the 

posterior wall of the inguinal canal , since this wall collapses during the hernia exit. 

 

Surgical treatment of hernias 

Stages of hernia repair for uncomplicated hernia: 
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• Pain relief 

• Rapid access to the hernial sac 

• Isolation of the hernial sac from the surrounding tissue up to the neck 

• Opening of the hernial sac in the area of the bottom and reduction of its contents 

• Treatment of the neck of the hernial sac (tied with stitching in the gate area) 

• Cutting off the hernial sac distal to the ligation level 

• Plastic hernia orifices. 

 

Methods for hernia repair: 

• Slack (plastic according to Liechtenstein) 

• Tension 

 

Stages of hernia repair with restrained hernia: 

• Anesthesia (local anesthesia, since anesthesia leads to muscle relaxation and 

spontaneous reduction of the restrained organ before its revision) 

• Rapid access to the hernial sac 

• Isolation of the hernial sac from the surrounding tissue up to the neck 

• Opening of the hernial sac in the area of the bottom 

• Fixation of the restrained organ 

• Dissection of the hernia orifices to remove the infringement. 

 

     Determination of organ viability (color, vascular pulsation, peristalsis waves). To 

speed up the restoration of viability, the bowel loop is covered with gauze napkins 

moistened with hot saline. When restoring the viability of the intestine, it is set into the 

abdominal cavity. If the intestine is not viable, the organ is resected from a new access. 

     Further stages, respectively, uncomplicated hernia. 

     Features of surgical treatment of a sliding hernia (with a sliding hernia, one of the 

walls of the hernial sac is the wall of a hollow organ covered with a peritoneum 

mesoperitoneally or extraperitoneally (bladder or cecum). A sliding hernia is diagnosed 
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at the stage of processing the hernial sac. At the place of transition of the peritoneum 

to the organ, an internal purse-string suture is applied, and the bag is cut off distally. 

The organ, together with the remainder of the hernial sac, is inserted into the abdominal 

cavity and the hernia orifice is plasticized. 

 

Methods of plastic surgery for inguinal hernias 

All modern methods of plastic surgery of the inguinal canal for inguinal hernias can be 

divided into two large groups: 

• strengthening the anterior wall of the inguinal canal (only with small, initial 

hernias in young people) 

• strengthening the posterior wall of the inguinal canal. 

 

     Ways to strengthen the anterior wall of the inguinal canal 

     The Zirard-Spasokukotsky method with a Kimbarovsky seam (fig. 2.16) 

 

 

Fig. 2.16. The Zirard-Spasokukotsky method with a Kimbarovsky seam 

(scheme) 

 

     With a needle and thread, the medial flap of the aponeurosis of the external oblique 

abdominal muscle is pierced, stepping back from the free edge by 1-1.5 cm, the lower 

edges of the internal oblique and transverse abdominal muscles are grasped into the 

seam and returned back, piercing the flap of the aponeurosis at its very edge. Then the 

inguinal ligament is stitched with the same thread and the ligature is tightened. After 
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tying the knot, the medial edge of the aponeurosis of the external oblique muscle of the 

abdomen is tucked, and the edges of the muscles wrapped in the aponeurosis are pulled 

to the inguinal ligament. Then the external flap of the aponeurosis of the external 

oblique muscle of the abdomen is placed on the medial and sutured, creating a 

dublicature of the aponeurosis. 

     Benefits: 

• homogeneous tissues are connected 

• a strong scar is formed 

• the inguinal gap decreases. 

 

     Ways to strengthen the back wall of the inguinal canal 

     Bassini method 

     The spermatic cord is moved downward and outward. The lower free edges of the 

internal oblique and transverse abdominal muscles are sutured to the inguinal ligament 

together with the underlying dissected transverse fascia. With the last suture in the 

medial corner of the wound, the edge of the aponeurosis of the rectus abdominis muscle 

is sutured to the pubic tubercle and the inguinal ligament, due to which the edges of 

the broad muscles are brought down to the inguinal ligament without undue tension. 

The spermatic cord is laid on the newly created posterior wall and the edges of the 

aponeurosis of the external oblique abdominal muscle are sutured on top of it. 

 

Methods of plastic surgery for femoral hernias (fig. 2.17) 
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Fig. 2.17. Types of femoral hernias (according Rehn) 

1 - muscle lacunar hernia; 2 - pre-vessels hernia; 3 - typical femoral hernia: 4 - pectinal 

hernia. 

 

     The methods of femoral hernia repair can be divided into two groups: 

• methods of closing the hernia orifice from the side of the thigh 

• methods of closing the hernial orifice from the side of the inguinal canal 

 

     Bassini way 

     Prompt access is from the side of the thigh. 

     Plastics of the inner ring of the femoral canal is performed by suturing the inguinal 

ligament to the Cooper’s ligament. This closes the femoral ring. The second row of 

sutures is applied to the lunar edge of the subcutaneous fissure and the comb fascia. 

Disadvantages: the inguinal ligament is displaced downward and thereby the inguinal 

gap increases, which creates conditions for the formation of inguinal hernias. 

     Method by Rudgi. Conduct dissection of skin, hypodermic cellulose superficial 

fascia parallel to the inguinal ligament, as well as at inguinal hernia. Unseal the front 

wall of inguinal channel is aponeurosis of oblique muscle of abdomen. A seminal rope 

undertakes on gauze hook and is taken up together with a lower edge by an internal 

oblique and transversal muscle of abdomen. After the section of transversal fascia fit 
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for the internal opening of femoral channel. Select the neck of hernia sack, last by 

hooks and to deliver in a wound. Treatment of hernia sack is conducted the same as at 

inguinal hernia. It is taken to its dissection examination and immersion of hernia 

content in an abdominal region, to sewing and bandaging of neck of hernia sack and 

chopping off of distal its part.  

     The plastic arts of hernia gate consist of imposition of 3-4 stitches on inguinal and 

Cooper’s ligament, closely associated with the periosteum of share bone. Restore 

integrity of back wall of inguinal channel, sewing together transversal fascia of 

abdomen, lay a seminal rope into the place, sew together aponeurosis by the outward 

oblique of muscle of abdomen by separate key stitches. Operation ends with the layer 

taking in of wound.  

     Method by Parlavecchio. This method foresees dissection of inguinal channel with 

saving of integrity of its outward ring. At the plastic arts of hernia gate make 

simultaneously and strengthening of inguinal interval by sewing underneath of lower 

edge by an internal oblique and transversal muscles of abdomen to the periosteum of 

share bone behind a seminal rope. The second row of stitches is laid on the same 

muscles inguinal ligament. String the filaments of stitches, since the mesial corner of 

wound. 

 

Operations for umbilical hernias and hernias of the white line of the abdomen 

     Lexer’s way 

It is used more often in children with small umbilical hernias: 

• a lunar skin incision bordering the hernial protrusion from below 

• isolation of the hernial sac, opening and reduction of the contents 

• stitching the neck of the bag with a thread, bandaging and cutting off the bag 

• closed hernial orifice (a purse-string suture is applied to the aponeurosis around 

the ring, which is then tightened and tied) 

• imposition of 3-4 interrupted sutures on the front walls of the sheaths of the 

rectus abdominis muscles over the purse-string suture. 
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     Sapezhko method 

It is used for umbilical hernias and hernias of the white line of the abdomen: 

• skin incision along the midline of the abdomen 

• separation of skin flaps to the right and to the left until the appearance of the 

hernial orifice 

• isolation of the hernial sac 

• dissection of the hernia orifice along the probe up and down along the white line 

of the abdomen 

• processing and removal of the hernial sac 

• hemming of the right edge of the aponeurosis to the left from the inside 

• fixation of the free left edge of the aponeurosis to the anterior wall of the vagina 

of the rectus abdominis muscle (aponeurotic doubling in the longitudinal 

direction). 

 

Operations with congenital inguinal hernia 

     The essence of the operation for congenital inguinal hernias is not to remove the 

sac, but to close its communication with the abdominal cavity. 

     Stages of surgical treatment of congenital inguinal hernia: 

• pain relief (general anesthesia) 

• prompt access to the hernial sac 

• exposure of the hernial sac to the neck 

• opening the bag in the neck area and reducing its contents 

• processing of the neck of the hernial sac (stitched with an internal purse-string 

suture) 

• dissection of the hernial sac to the bottom, its eversion and stitching behind the 

testicle (for prevention of dropsy - Winckelmann's operation) 

• plastic hernia orifice, as in the case of a conventional oblique hernia. 

 

Laparoscopic hernioplasty 
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     The surgical technique is universal when performing operations for straight, oblique 

inguinal and femoral hernias. 

• Advantages of laparoscopic hernioplasty: 

• Absence of classic incisions, which guarantees high cosmetic results of the 

operation. 

• Possibility of simultaneous execution hernioplasty on both sides without 

additional incisions. 

• 20 times fewer hernia recurrences than in classic operations. 

• Reducing complications: the risk of damage to the spermatic cord, bladder, 

suppuration, hematomas, etc. 

• The terms of rehabilitation are minimal (you can return to your usual loads 10 

days after the operation). 

 

GENERAL PRINCIPLES OF SURGERY on THE HOLLOW ORGANS OF 

THE ABDOMINAL CAVITY 

     During operations on the abdominal organs, it is necessary to follow some 

mandatory rules that are important for the outcome of the operation: 

• formulated by the famous French surgeon Lejart: «You need to quickly enter the 

abdominal cavity and quickly exit it». This rule emphasizes the need for speed 

and clarity of the entire work of the surgeon on the abdominal organs. The longer 

the abdominal cavity remains open, the longer it takes to perform various 

manipulations on the organs, the more traumatic the surgical intervention is and 

the higher the likelihood of infection of the abdominal cavity 

• prevention of intraoperative infection of the peritoneal cavity, especially the 

contents of hollow organs. This rule is fulfilled in two ways: 

- about removing the affected organ from the abdominal cavity and 

performing an operative reception outside it 
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- if such removal of the organ due to anatomical features is 

impossible, the area of operation is carefully isolated with napkins 

deep in the wound. 

• protection of the peritoneum from hypothermia and drying out, which allows 

you to preserve its biological properties. For this, the peritoneum is periodically 

moistened with warm saline solution 

• preserve the integrity of the serous cover of organs through gentle handling of 

tissues. All peritoneal defects must be identified and sutured. The deserosed 

surface of the organ quickly fuses with persistent organs or with the abdominal 

wall anywhere. The resulting adhesions can lead to the development of adhesive 

disease 

• prevention of the development of postoperative infectious complications (strict 

adherence to asepsis, removal of blood and any fluids from the abdominal cavity, 

use of antibiotics) 

• thorough hemostasis and restoration of continuity and tightness of the 

gastrointestinal tract. 

 

INTESTINAL SUTURE 

     Intestinal suture is a collective concept that unites all types of sutures that are 

applied to hollow organs (esophagus, stomach, small and large intestines). 

     Basic requirements for the intestinal suture: 

• Tightness is achieved by contact of the serous membranes of the stitched 

surfaces 

• Hemostaticity - achieved by capturing the submucosa of the hollow organ into 

the suture 

• Adaptation - comparison with each other of the shells of the same name of the 

intestinal tube 

• Strength - achieved by capturing the submucosal layer into the seam 
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• Asepticity (cleanliness, non-infection ) - this requirement is met if the mucous 

membrane of the organ is not captured in the seam. 

     In the wall of the hollow organs of the abdominal cavity, four main layers are 

distinguished: the mucous membrane; submucosal layer; muscle layer; serous layer. 

    The serous membrane has pronounced plastic properties: the surfaces of the serous 

membrane brought into contact with the help of seams are firmly glued to each other 

in 12-14 hours, and after 24 - 48 hours the connected surfaces of the serous layer firmly 

grow together, which ensures the tightness of the intestinal suture. 

Classification of intestinal sutures: 

1. Depending on the method of application: 

• manual 

• mechanical 

• combined. 

 

2. Depending on which layers of the wall are captured in the seam: 

• sero-serous 

• serous-muscular 

• serous-muscular-submucosal 

• cross-cutting. 

     Through seams are infected («dirty»). Sutures that do not pass through the mucous 

membrane are called uninfected («clean»). 

 

3. Depending on the row of intestinal sutures: 

• single-row sutures - the thread passes through the edges of the serous, muscular 

membranes and submucosa (without trapping the mucous membrane) 

• double-row sutures - used as the first row of a through suture, on top of which a 

serous-muscular suture is applied 



140 

 

 

 

• three-row sutures - used as the first row of a through suture, over which serous-

muscular sutures are applied in the second and third rows (usually used for 

application to the large intestine). 

 

4. Depending on the characteristics of the sutures through the wall of the wound edge: 

• edge seams 

• screw-in seams. 

 

5. By the method of imposition: 

• nodal 

• continuous. 

 

INTESTINAL ANASTOMOSES (fig. 2.18) 

     Depending on the methods of connecting the adductor and outlet sections of the 

digestive apparatus, the following types of anastomoses are distinguished: 

     End-to-end anastomosis - the end of the adductor is connected to the end of the 

abductor. 

     Technique: 

• the formation of the posterior wall of the anastomosis - n the application of a 

continuous twisted suture on the inner lips of the anastomosis 

• the formation of the anterior wall - the imposition of the same thread of a 

continuous screwing suture (Schmiden) on the outer lips of the anastomosis 

• immersion of the screwing and twisting sutures into the lumen of the 

anastomosis with interrupted serous-muscular Lambert sutures. 

     Characteristic of anastomosis: 

• physiological - the natural passage of food is not disturbed 

• economical - no blind pockets are formed, as with a side-to-side anastomosis 

• causes a narrowing - for prophylaxis, resection is carried out along lines directed 

at an angle of 450 to the mesenteric edge of the intestine 
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• technically difficult - the mesenteric edge of the intestine, not covered by the 

peritoneum, enters the anastomosis, where it is difficult to ensure tightness. 

     This method can be joined only identical diameters. 

 

     Side by side anastomosis - connect the lateral surfaces of the adducting and efferent 

sections of the intestine. 

     Characteristic of anastomosis: 

• the absence of narrowing along the seam line 

• it is technically easier to perform - the mesenteric edge of the intestine does not 

enter the anastomosis 

• it is possible to connect different diameters of the intestines (small to large) 

• non-physiological and uneconomical - blind pockets are formed in the area of 

the stumps. 

 

 

Fig. 2.18. Intestinal anastomoses 

A. isoperistaltic end-to-end 

B. isoperistaltic side-by-side 
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C. isoperistaltic end-to-side 

 

STOMACH OPERATIONS 

     Surgical interventions performed on the stomach are divided into: 

• palliative 

• radical.  

     Palliative operations include: suturing of a perforated stomach ulcer, gastrostomy 

and gastroenteroanastomosis. To radical operations on the stomach include the removal 

of part (resection) or the entire stomach (gastrectomy). 

 

Palliative stomach surgery 

     Gastrostomy - the imposition of an artificial fistula of the stomach for the purpose 

of feeding the patient. 

     Indications: wounds, fistulas, burns and cicatricial narrowing of the esophagus, 

inoperable cancer of the pharynx, esophagus, and cardiac stomach. 

     Classification: 

• tubular fistulas - a rubber tube is used to create and function (Vitzel’s methods); 

are temporary and, as a rule, self-close after removal of the tube 

• labial fistulas - an artificial entrance is formed from the stomach wall 

(Toprover’s method); are permanent because they require surgery to close them. 

 

Witzel gastrostomy 

• transrectal left-sided laparotomy 10-12 cm long from the costal arch downwards 

• removal of the anterior wall of the stomach into the wound, on which a rubber 

tube is laid along the axis of the stomach, directed by the end into the pyloric 

region 

• imposition of 6-8 nodal serous-muscular sutures on both sides of the tube 

• immersion of the tube into the serous-gray canal formed by the stomach wall by 

tying sutures 
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• the imposition of a purse-string suture in the pylorus area, opening the stomach 

wall inside the suture, inserting the end of the tube into the stomach cavity 

• tightening the purse-string suture and placing 2-3 serous-muscular sutures on top 

of it 

• withdrawal of the other end of the tube through a separate incision along the 

outer edge of the left rectus muscle 

• fixation of the stomach wall to the parietal peritoneum and to the posterior wall 

of the rectus sheath muscle with several serous-muscular sutures. 

 

Toprover gastrostomy: 

• prompt access 

• removal of the anterior wall of the stomach into the surgical wound in the form 

of a cone and the imposition of 3 purse-string sutures on it at a distance of 1-2 

cm from each other, without tightening them 

• dissection of the stomach wall at the apex of the cone and insertion into a thick 

tube 

• alternate tightening of purse-string sutures, starting from the outside (around the 

tube, a corrugated cylinder is formed from the stomach wall, lined with a mucous 

membrane) 

• stitching of the stomach wall at the level of the lower purse-string suture to the 

parietal peritoneum, at the level of the second suture - to the rectus abdominis 

muscle sheath, at the third level - to the skin 

     At the end of the operation, the tube is removed and inserted only during feeding. 

     Gastroenterostomy (an anastomosis between the stomach and the small intestine) 

is performed when the patency of the pyloric part of the stomach is impaired 

(inoperable tumors, cicatricial stenosis, etc.) in order to create an additional route for 

the drainage of gastric contents into the jejunum. Depending on the position of the 

intestinal loop in relation to the stomach and transverse colon, the following types of 

gastroenteroanastomoses are distinguished: 
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• anterior anterior colic gastroenteroanastomosis 

• posterior posterior colic gastroenteroanastomosis. 

 

     Suturing a perforated stomach ulcer 

     With a perforated stomach ulcer, it is possible to perform two types of urgent 

surgical interventions: suturing a perforated ulcer or resection of the stomach together 

with an ulcer. 

When suturing a perforation, you must adhere to the following rules: 

• the gastric wall sutured by two rows of sutures sero-muscular Lambert 

• the suture line should be directed perpendicular to the longitudinal axis of the 

organ (to avoid stenosis of the stomach lumen) 

• seam line is recommended additionally 

• peritonize with a flap of the greater omentum. 

 

Radical stomach surgery 

     Radical operations include gastric resection and gastrectomy. The main indications 

for these interventions are: complications of stomach ulcers and duodenum, benign and 

malignant tumors of the stomach. 

Stomach resection (fig. 2.19) 

     Classification: 

     Depending on the volume of the removed part of the stomach: 

• economical - resection of 1/3-1/2 of the stomach 

• extensive - resection of 2/3 of the stomach 

• subtotal - resection of 4/5 of the stomach. 
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Fig.2.19. Types of the stomach resection 

 

     Resection order: 

1. Mobilization (skeletonization) of the removed part of the stomach - the intersection 

of the vessels of the stomach along the lesser and greater curvature between the 

ligatures along the resection site 

2. Resection - the part of the stomach intended for resection is removed. 

3. Restoring the continuity of the digestive tube (gastroduodenal anastomosis or 

gastroenteroanastomosis. 

     There are two main types of surgery in this regard: 

• Operation according to the Billroth-1 method - creating an end-to-end 

anastomosis between the stomach stump and the duodenal stump. 

• Operation according to the Billroth-2 method - the formation of a side-to-side 

anastomosis between the stomach stump and the loop of the jejunum, closure of 

the duodenal stump ( not used in the classical version). 

     The operation according to the Billroth-1 method has an important advantage over 

the Billroth-2 method: it is physiological, because the natural passage of food from the 

stomach into the duodenum is not disturbed, i.e. the latter is not excluded from 

digestion. 

     However, the Billroth-1 operation can be completed only with «small» gastric 

resections: 1/3 or antrum resection. In other cases, due to the retroperitoneal location 
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of most of the duodenum, it is very difficult to form a gastroduodenal anastomosis 

(there is a high probability of suture divergence due to tension). 

     In on standing time at least 2/3 resection gastric apply operation Billroth-2 

Gofmeyster - Finsterer modification. The essence of this modification is as follows: 

• the stomach stump is connected to the jejunum in an end-to-side anastomosis 

• the width of the anastomosis is 1/3 of the lumen of the gastric stump 

• the anastomosis is fixed in the «window» of the mesentery of the transverse 

colon 

• the leading loop of the jejunum is sutured with two or three interrupted sutures 

to the stomach stump to prevent the introduction of food masses into it. 

     The main drawback of all modifications of the Billroth-2 operation is the exclusion 

of the duodenum from digestion. 

     In 5-20% of patients who underwent gastric resection, diseases of the "operated 

stomach" develop: dumping syndrome, adductor loop syndrome (throwing food 

masses into the adductor loop of the small intestine), peptic ulcers, etc. 

     With advanced stomach cancer, gastrectomy is performed - removal of the entire 

stomach (gastrectomy). It is usually removed along with the greater and lesser 

omentum, spleen, tail of the pancreas, and regional lymph nodes. After removal of the 

entire stomach, the continuity of the alimentary canal is restored by gastric plastic 

surgery. 

 

Vagotomy - dissection of the vagus nerves. 

Classification: 

• Trunk vagotomy - the transection of the vagus nerve trunks before the hepatic 

and celiac nerves come off (performed in combination with pyloroplasty or other 

drainage operations) 

• Selective vagotomy - consists in the intersection of the trunks of the vagus 

nerves, going to the entire stomach, below the branch of the hepatic and celiac 

nerves 
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• Selective proximal vagotomy - the branches of the vagus nerves that go only to 

the body and fundus of the stomach are crossed. The branches of the vagus 

nerves that innervate the antrum of the stomach and the pylorus (branch of the 

Laterger nerve) do not cross. 

 

Drainage operations on the stomach - provide the evacuation of gastric contents. 

     Classification: 

• Pyloroplasty - an operation to expand the pyloric opening of the stomach with 

the preservation or restoration of the closure function of the pylorus 

• Gastroduodenostomy 

• Gastrojejunostomy - the imposition of a classic gastroenteroanastomosis. 

 

OPERATIONS ON THE SMALL and LARGE INTESTINES 

     Features of suturing the wound of the small intestine: 

1. The puncture wound is closed with submerged purse-string or Z- shaped sutures 

(synthetic absorbable material is used: dexon, vicril) 

2. An incised wound of a small size (less than 1/3 of the intestine circumference) is 

closed in the transverse direction to ensure sufficient intestinal lumen with a two-row 

suture (the first row is a continuous screw-on Schmiden’s suture, the second is 

Lambert’s serous- muscular sutures) or a clean single-row suture of any type 

3. If more than 1/3 of the circumference of the hollow organ is damaged, resection of 

the small intestine is performed. 

 

Small bowel resection 

     Indications: extensive damage, intestinal gangrene due to infringement or 

thrombosis of the mesenteric vessels, tumors, perforated ulcers. 

     The main stages of the operation: 
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1. Mobilization of the resected area - ligation of the vessels and transection of the 

mesentery of the area to be removed. Depending on the method of mobilization, direct 

and wedge-shaped resections of the small intestine are isolated 

2. Intestinal resection - the imposition of elastic and crushing intestinal clamps along 

the line of the intended incision in an oblique direction (for imposing an end-to-end 

enteroanastomosis) and dissection of the organ between them, removing more tissue 

on the free (against the mesenteric) edge of the intestine (currently for to reduce 

intestinal trauma, clamps are not used, but retainer sutures are used) 

     Basic rules for resection: 

• produced within healthy tissues 

• performed taking into account the blood supply - the intestinal stump must be well 

supplied with blood 

• dissection is carried out only in the parts of the intestine, covered by the peritoneum 

on all sides. 

3. Formation of interintestinal anastomosis, palpation check of the anastomosis for 

patency, suturing the window in the mesentery of the intestine. 

 

Appendectomy 

     Indications: acute and chronic appendicitis, tumors and cysts of the appendix. 

     Methods removal of the appendix: 

• from the top (antegrade method) 

• from the base (retrograde way). 

     Technique for removing the appendix from the apex (fig. 2.20): 

• Oblique variable incision of Volkovich-Dyakonov 9-10 cm long in the right 

inguinal region 

• Removal of the cecum together with the appendix into the wound 

• Applying clamps to the mesentery and portioned cutting it off from the process, 

followed by bandaging with a ligature under each clamp 
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• Imposition of a serous-muscular purse-string suture on the dome of the cecum 

around the base of the appendix. Compression of the appendix with a hemostatic 

clamp and ligation with catgut along the formed groove 

• Applying a clamp, departing from the ligature by 0.5 cm distally, and transection 

of the appendix 

• Treatment of the mucous membrane of the appendix stump with 5% alcohol 

solution of iodine and immersion of the stump in the cecum using a purse-string 

suture previously applied 

• Imposition of a Z- shaped serous-muscular suture over the purse string 

• Revision of the terminal ileum for the presence of Meckel’s diverticulum 

• Immersion of the cecum and layered suturing of the abdominal wall. 

 

 

Fig. 2.20. Surgucal accesses to appendix vermiphormis 

A. Kocher-Volckovitch-Dyackonov 

B. Lennander 

 

Retrograde appendectomy 

     Indications: adhesive process in the region of the appendix, its retrocecal or 

retroperitoneal position (it is impossible to bring the appendix into the wound). 

     Technique: 
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• Finding the initial section of the cecum and process 

• Making a window in the mesentery of the appendix at its base, ligation of the 

appendix 

• Intersection of the appendix, immersion of the stump into the wall of the cecum 

according to the method described above 

• Sequential selection of the appendix from adhesions and adhesions, starting from 

its base, and up to the apex. 

Laparoscopic appendectomy 

     The position of the patient: on the back with the head end lowered and the trunk 

turned to the left by 450. 

     Technical points: 

     The abdominal cavity punction 0.5 cm below the navel, is administered 2-3 liters of 

CO2 (pneumoperitoneum). After visual revision of the appendix and diagnosisthe 

manipulator is removed, and special forceps are inserted through the trocar in the right 

iliac region for fixation and the process. If there is an infiltrate, an additional trocar can 

be placed in the suprapubic region along the midline to facilitate the operation. The 

mobilization process carried out by the method of gradual clearing of the mesentery 

with subsequent intersection. T emostaz of small vessels is performed by 

electrocoagulation. On the base of the appendix, two ligatures are applied, between 

which the appendix is crossed and removed through the tube of the working trocar. The 

mucous membrane of the stump is additionally coagulated. 

     Advantages: high efficiency and short diagnostic time (20-30 min.); short operation 

time (30-40 minutes); reduction of the period of hospital stay up to 2-3 days; restoration 

of working capacity within 7 days. 

 

Operations on the Meckel’s diverticulum 

     Meckel’s diverticulum discovered during the operation, regardless of whether it is 

inflamed or not, must be removed. 

     Meckel diverticulum removal options: 
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• as a vermiform appendix - with a narrow base of the diverticulum 

• excision using a clamp followed by suturing of the ileum with a two-row suture 

in the transverse direction - with a wide base and non-inflamed diverticulum 

• wedge-shaped excision of the diverticulum between two clamps, followed by 

suturing of the ileum with a two-row suture - with a wide base or inflammation 

of the diverticulum 

• bowel resection with diverticulum followed by end-to-end anastomosis - if the 

bowel is involved in the inflammatory process. 

 

Colon resection 

General rules for performing a colon resection: 

• thorough mechanical cleaning of the colon before operation 

• carrying out a resection in those places where the large intestine is covered from 

all sides by the peritoneum 

• removal of all parts of the intestine with impaired blood circulation 

• during resection for tumors of the colon, the colon, mesentery, lymph nodes and 

vessels should be removed in one block 

• the continuity of the large intestine is restored using an anastomosis, which is 

applied with three-row sutures. 

     Types of colon resection, depending on the localization of the pathological process: 

     Right-sided hemicolonectomy - removal of the entire right half of the large 

intestine, capturing 10-15 cm of the final segment of the ileum, the blind, ascending 

colon, right bend and the right third of the transverse colon, followed by the imposition 

of ileotransverse anastomosis side to side. 

     Resection of the transverse colon - removal of a section of the transverse colon 

followed by the imposition of transverse transverse anastomosis end-to-end. 

     Indications: localization of the tumor or wounds on the movable part of the 

transverse colon. 
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     Left-sided hemicolonectomy - removal of the left third of the transverse colon, left 

bend, descending colon and sigmoid colon to the middle third, followed by end-to-end 

transversosygmoid anastomosis. 

     Indications: localization of the tumor or through wounds in the splenic flexure and 

the descending part of the colon , complicated ulcerative colitis. 

     Sygmoid colon resection - removal of a portion of the sygmoid colon followed by 

the imposition of anastomosis end to end. 

     Indications: tumors, extensive wounds of the sygmoid colon, megasigma. 

     Operation of fistula imposition on the small and large intestine 

Indications: 

• for nutrition - on the jejunum in case of obstruction of the upper parts of the 

digestive tract (tumors, chemical burns of the stomach) and the impossibility of 

imposing a fistula on the stomach 

• for the diversion of intestinal contents - to the ileum and colon in case of 

obstruction (organic, paralytic) of the distal intestine. 

     Classification: 

• tubular fistulas - a canal is formed in the wall of the organ, lined with a 

serous membrane, into which the tube is inserted (it closes itself after 

removing the tube) 

• lip-shaped fistulas - formed due to the connection of the mucous 

membrane of the intestine with the skin, i.e. the walls of this fistula are 

lined with a mucous membrane (to eliminate the fistula, additional 

surgical intervention is required - closing the fistula). 

     Colostomy is the creation of an external fistula of the colon. During this operation, 

the contents move both through the fistula and naturally. Colostomy can be performed 

on any movable segment of the large intestine: cecostomy, transversostomy, 

sigmoidostomy. 
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     The imposition of an unnatural anus is the creation of an opening in the colon, 

through which all intestinal contents are discharged outside, without falling into the 

lower parts of the intestine. 

Indications: tumors, wounds, cicatricial narrowing of the rectum, rectal amputation. 

Classification: temporary and permanent, single-barreled and double-barreled. 

 

HEPATIC and BILE DUCTS SURGURY 

     Access to the liver (fig. 2.21) 

 

 

Fig. 2.21. Surgycal accesses to the liver 

1. Kocher 

2. Fedorov 

3. Rio-Branco 

 

• Along the edge of the costal arch: 

     Kocher’s access - parallel to the right costal arch 

     Fedorov’s access - from the xiphoid process along the white line for 5 cm, turning 

into an oblique incision parallel to the right costal arch 

• Longitudinal cuts: 
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     Upper midline laparotomy 

• Combined incisions - simultaneously opening the pleural and abdominal 

cavities. 

Ways to stop bleeding: 

• mechanical (hemostatic sutures) 

• physical (electro- and laser coagulation) 

• chemical (Ca2+ preparations, aminocapronic acid) 

• biological (blood products, hemostatic sponge, fibrin film, tamponade with an 

omentum). 

     In order to temporarily stop bleeding in case of liver damage, finger clamping of the 

hepatoduodenal ligament together with the vessels in it can be performed for up to 10-

12 minutes. 

    For the final stop of bleeding in liver surgery, various methods of hemostatic suture 

have been proposed (Kuznetsov-Pensky, Giordano, Varlamov), the improvement of 

which is being carried out today. All methods are based on one principle: squeeze the 

edges of the bleeding wound and apply ligatures to large vessels. The imposition of a 

linear suture on a liver wound is possible only with small marginal lesions. 

     In order to avoid the eruption of sutures, in some cases, fascia plates are used , 

synthetic tapes, which are applied along the perimeter of the wound, and then stitched 

together with the liver tissue. To seal the liver wounds, an omentum is sutured or the 

liver stump is covered with a sickle ligament flap (sometimes, the seams of a linear 

liver wound are sealed with an additional layer of cyanoacrylate glue). 

Liver resection 

1. Atypical resection - removal of a part of an organ within healthy 

tissues without taking into account the internal structure. 

• Wedge-shaped resection - performed at the edge of the liver in the form of a 

wedge. 

• Marginal resection - is used for the marginal location of the pathological 

formation. 
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• Plane resection - is used when the pathological formation is located on the 

diaphragmatic 

• Surface resection 

• Transverse resection is performed in the lateral parts of the left half of the liver. 

 

     Atypical resections are economical in terms of the amount of healthy tissue 

removed, simple and quick to perform. However, when they are performed, dangerous 

bleeding is possible, not a crocus of the remaining healthy segments, air embolism 

through the gaping stumps of the transected hepatic veins. 

     In atypical resections, the main point is the liver suture, which is applied parallel to 

the liver incision, 1 cm away from the removed part (with preliminary hemostatic 

sutures or after resection). 

2. Anatomical (typical) resection - is performed taking into account 

the internal structure of the organ at low-vascular intervals. 

• Right-sided shea, left-sided hemihepatectomy ia - resection of the right or left 

half of the liver 

• Lobectomy - resection of the liver lobe 

• Segmentectomy - resection of the liver segment 

 

Liver transplantation 

     Theoretically, liver transplantation is indicated for any disease leading to chronic 

liver failure. In children, the most common indication for transplantation is atresia of 

the extrahepatic biliary tract. 

     Usually produce orthotopic transplantation after total hepatectomy in the recipient. 

Allograft anastomoses are usually applied in the following sequence: 

• suprahepatic caval anastomosis 

• anastomosis of the portal vein 

• anastomosis of the hepatic artery 

• subhepatic caval anastomosis 
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• anastomoses of the bile ducts. 

     Transplant results. Although the first liver transplant was carried out in 1963, until 

1978 the one-year survival rate was 25-30%. By now, it has increased to 80%. 

 

      Cholecystectomy - removal of the gallbladder. 

Indications: gallstone disease, chronic cholecystitis, empyema, gallbladder gangrene, 

benign and malignant tumors. 

     Ways to remove the gallbladder: 

• removal of the gallbladder from the neck (retrograde) 

• removal of the gallbladder from the bottom (antegrade). 

 

     Cholecystectomy from the cervix 

Operation stages: 

• puncture and emptying of the gallbladder 

• dissection of the hepato-duodenal ligament, highlighting the place where the 

cystic duct flows into the common bile duct, ligation with a double ligature of 

the cystic duct at a distance of 0.5 cm from the place where it flows into the 

common bile duct 

• ligation of the cystic artery with a double ligature (for its accurate determination 

and exclusion of erroneous ligation of the right hepatic branch, it is necessary to 

find the Calot triangle, which is formed by the cystic duct, the common hepatic 

duct and the cystic artery) 

• dissection of the belly over the gallbladder along its edge 

• detachment of the bladder wall from its bed 

• peritonization of the bladder bed by suturing the remnants of the bladder 

peritoneal cover 

• bringing drainage to the site of the cystic duct stump. 
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     Cholecystectomy from the bottom is performed in cases of large adhesions in the 

cervical region, while the sequence of the performed stages of the operation changes: 

first, the gallbladder is exfoliated from its bed, and then the duct and artery of the 

bladder are ligated and crossed. 

     Complications of cholecystectomy: 

• bleeding when the ligature slips off the cystic artery stump 

• ligation of the right branch of the hepatic artery and necrosis of the right lobe of 

the liver 

• damage to the portal vein, hepatic and common bile ducts 

• slipping of the ligature from the stump of the cystic duct and the development of 

biliary peritonitis. 

 

Laparoscopic cholecystectomy (LCE) 

     A typical LCE is performed using four approaches: 

• the first trocar (for a laparoscope) is inserted below the navel along the white 

line  

• the second (instrumental ) - in the epigastric region under the xiphoid process  

• the third and fourth (auxiliary) - along the midclavicular line on the left 4 cm 

below the costal arch and along the anterior axillary line on the right at the level 

of the navel, respectively. 

Operation stages: 

• Traction. Its purpose is to raise the gallbladder, expose the gates of the liver and 

the area of the Calot triangle for subsequent dissection. The French version of 

traction is lateral, downward and towards the anterior abdominal wall. The 

American version is upward and laterally 

• Dissection of the peritoneum along the transitional fold and above the cystic duct 

• Dissection of the Calot triangle - the dissected peritoneum with underlying tissue 

is bluntly displaced proximally to the hepatoduodenal ligament 
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• Isolation of the gallbladder neck - the most crucial moment, because its medial 

wall must be selected for 1/3 along the entire circumference, without damaging 

the tubular structures 

• Crossing the artery (after clipping) 

• Intersection of the cystic duct (after clipping) 

• Mobilization of the gallbladder - its release from the bed 

• Aspiration of fluid and drainage of the abdominal cavity 

• Removal of the drug 

• Completion of the operation - control examination of the abdominal cavity and 

the operation area. 

 

     Choledochotomy - dissection of the common bile duct. 

     Indications: obstructive jaundice, cholangitis, concomitant pancreatitis, stones in 

the hepatic and common bile ducts, pathological changes in the large papilla of the 

duodenum. 

     The main technical points of the operation: 

• a longitudinal section of the wall of the common bile duct about 1 cm long 

• study of ducts with a probe inserted inside, as well as visually (size, color, wall 

thickness), palpation and instrumental (choledochoscopy, cholangiography) 

• removal of existing stones and clots of bile detritus. 

Completion options: 

• External drainage of the common bile duct (a tube is inserted into the duct to 

drain bile) - with symptoms of purulent cholangitis 

• Internal drainage of the common bile duct (imposition of 

choledochoduodenoanastomosis) - with obstruction of the terminal section of 

the common bile duct 

• A blind suture of the common bile duct (suturing the wound in the wall of the 

common bile duct ) - when removing single calculi and the absence of 

cholangitis. 
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PANCREATIC SURGERY 

     Operative access to the pancreas (two stages): 

Laparotomy: 

• midline laparotomy 

• angular incision - an oblique incision is added to the median laparotomy towards 

the left costal arch. 

A direct approach to the pancreas: 

• through the lesser omentum (by dissecting the hepato-gastric ligament) 

• through the gastro-colic ligament (used most often) 

• through the mesentery of the transverse colon. 

     Pancreatoduodenal resection - removal of the head the pancreas along with most 

of the duodenum. 

     Indications: cancer of the head of the gland, duodenal papilla. 

     There are many ways to perform this operation, differing primarily in the 

completion options. To restore the digestive tract, for example, gastrojejunostomy is 

applied end to side; for the removal of bile - choledochojejunostomy; for the diversion 

of pancreatic juice - pancreatic anojejunostomy. 

     It is also possible to resect the body and tail of the gland for tumors and traumatic 

ruptures, cysts and adenomas of the islets of Langerhans. 

 

Pancreas transplantation 

     It has been proven that transplantation of insulin-producing islets of Langerhans is 

sufficient to ensure normal glucose metabolism. The clinical application of the method 

is limited by an increase in sensitivity to islet antigens with the development of a graft 

rejection reaction. Long-term graft survival is difficult to achieve even with the use of 

immunosuppression. 

     A successful transplant of the whole pancreas (segments) normalizes insulin and 

blood glucose levels. Graft rejection is as difficult to control as it is to diagnose. By the 
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time glucose levels become abnormal, rejection is usually far-reaching and irreversible. 

The activity of enzymes in the blood serum does not increase, therefore, it cannot be 

used to diagnose incipient rejection. The graft survival rate over 3 years is over 60%. 

 

SPLEEN SURGERY 

     Splenectomy - removal of the spleen. 

     Indications: rupture of the spleen, malignant tumors, tuberculosis, echinococcosis, 

abscesses, hemolytic jaundice, splenomegaly in portal hypertension. 

     Access: laparotomic oblique incision in the left hypochondrium parallel to the left 

costal arch or upper midline laparotomy. 

     Operation stages: 

• Mobilization of the spleen: 

- intersection and ligation of the phrenic-splenic ligament with the 

vessels located in it; 

- stage-by-stage ligation and transection in the gastro- splenic ligament 

of the elements of the vascular pedicle of the spleen (the clamps are 

applied closer to the gate of the spleen to avoid damage to the tail of 

the pancreas and disruption of the blood supply to the stomach) 

• removal of the spleen 

• peritonization of the proximal stump of the splenic pedicle 

• control for hemostasis.  

     In order to prevent a decrease in immunity, it is necessary to perform heterotopic 

autotransplantation of spleen tissue, for example, into the pocket of the greater 

omentum. 

     With small cut wounds and limited damage to the spleen, organ-preserving 

operations are also possible: the imposition of hemostatic sutures - splenorrhaphy and 

resection of the spleen. But because of the danger of secondary bleeding, these 

operations are rarely performed. 
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KIDNEY AND URETER SURGERY 

     Surgical accesses to the kidneys and ureters (fig. 2.22) 

 

 

Fig 2.22. Surgical accesses to the kidneys 

A. Bergman 

B. Fedorov 

C. intercostal 

D. Bergman - Israel 

E. transperitonaeal 

 

• Transperitoneal approaches: 

- midline laparotomy 

- pararectal laparotomy 

     Disadvantages: have limited use due to the risk of infection of the abdominal cavity. 

• Extraperitoneal approaches: 

- longitudinal - along the outer edge of the muscle that straightens the 

spine, from the XII rib to the wing of the ilium. 

- transverse - in the transverse direction in front of the outer edge of the 

rectus abdominis muscle to the outer edge of the muscle that straightens 

the spine. 

- oblique: 
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             The Bergman-Israel incision begins slightly above and medial to the angle 

formed by the outer edge of the muscle that straightens the spine and the XII rib, and 

is led along the bisector of this angle obliquely down and forward, passing 3-4 cm 

above the anterior-superior iliac spine to the spine, reaching the middle third of the 

inguinal ligament. Access allows you to approach the ureter along its entire length. 

             The Fedorov incision combines the capabilities of intraperitoneal and 

extraperitoneal approaches. It begins at the outer edge of the muscle that straightens 

the spine, at the level of the XII rib, and is led in an oblique direction to the anterior 

abdominal wall to the outer edge of the rectus muscle at the level of the navel. Access 

is indicated for kidney tumors, extensive kidney injuries and combined injuries of the 

abdominal organs. 

Disadvantages: they restrict access to the pedicle and adrenal glands, are highly 

traumatic. 

 

     Perirenal blockade (by A.V.Vishnevsky) - the introduction of an anesthetic into the 

perirenal tissue for the functional shutdown of the autonomic nerve plexuses (fig. 2.17). 

Indications: renal and hepatic colic, cholecystitis, biliary dyskinesia , pancreatitis, 

peritonitis, dynamic intestinal obstruction, obliterating endarteritis, shock with severe 

injuries of the lower extremities. 

     The position of the patient is on a healthy side on a roller. 
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Fig. 2.17. Paranephral Vishnevsky block 

1. Dot of piersing the skin 

2. Reeb XII 

3. Right kidney 

4. Right erector spinae muscle margin 

 

     Technics. The needle is injected at the apex of the angle formed by the XII rib and 

the outer edge of the erector muscle of the trunk of the trunk, and perpendicular to the 

body surface. Continuously pumping 0.25% novocaine solution, the needle is advanced 

into the depth of occurrence of sensations passing its end through the retrorenal fascia 

into perirenal connective tissue. With the correct position of the needle, the backflow 

of liquid from it stops. After making sure that they did not get into the vessel, 60-80 ml 

of a 0.25% solution of novocaine is injected into the perineal tissue. 

     Complications: 

• damage to the parenchyma of the kidney and the introduction of novocaine under 

its own capsule 

• damage to the vessels of the kidney 

• damage to the ascending or descending colon. 
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     Pyelotomy is an operation to cut the renal pelvis. 

     The essence of the operation consists in a longitudinal dissection of the pelvis and 

removal of the stone. After removing the stone, the incision of the pelvis is sutured 

without capturing its mucous membrane (prevention of repeated stone formation), 

drainage is brought to the suture site. At the site of the incision, anterior, posterior and 

lower pyelotomy is isolated. 

 

     Nephrostomy is the imposition of a fistula on the kidney for the purpose of 

temporary or permanent drainage of the renal pelvis and improvement of organ 

function in renal failure caused by pyelonephritis. 

 

     Nephrotomy is an operation to dissect the kidney. 

Indications: stones, kidney foreign bodies, abscesses, purulent pyelonephritis (for 

kidney drainage). 

Tipes: 

• Full nephrotomy: 

- longitudinal incision (in the Tsondek zone) - carried out 1 cm posteriorly 

from the outer edge of the kidney in order to minimize trauma to the vessels 

(zone of natural divisibility of the kidney) 

- cross section. 

• Small (partial) nephrotomy - dissection of the kidney tissue over the stone over 

a short distance. 

     After dissection of the kidney wound, interrupted U-shaped sutures are applied with 

a parenchyma capture depth of up to 1 cm to avoid the formation of urinary fistulas 

due to damage to the renal cups. 

 

     Kidney resection is an operation consisting in the removal of a part of the kidney 

(poles) with isolated lesions, abscesses. 

 



165 

 

 

 

     Nephrectomy - removal of the kidney. 

Indications: tumors, extensive traumatic damage, kidney tuberculosis, hydronephrosis 

of the 4th degree, multiple nephrolithiasis. 

     Before the operation, you must make sure that the second kidney is present and 

functioning! 

     The position of the patient is on a healthy side with a roller placed under it. 

Technics: 

• lumbar oblique transverse approach 

• excretion of the kidney from the fat capsule 

• exposure of the elements of the renal pedicle 

• the intersection of the ureter between two ligatures at the border of its upper and 

middle third (the upper third is supplied from the renal artery) 

• performing separate ligation of the artery and vein using a Fedorov clamp 

• the intersection of the vessels between the press and the ligatures 

• removal of the kidney 

• drainage of the renal bed. 

     Nephropexy is an operation aimed at fixing the kidney with its prolapse of 3-4 

degrees. As a rule, the kidney is fixed to the XII or XI rib and the muscles of the lumbar 

region. 

 

Kidney transplantation is the treatment of choice for patients with chronic renal 

failure, although hemodialysis and peritoneal dialysis are adequate substitutes for this 

operation for most patients. Diabetes mellitus today is one of the most common causes 

of kidney failure: a third of all kidney transplants are performed for renal failure 

associated with diabetic nephropathy. 

     Renal transplantation, if successfully performed, is accompanied by a better 

rehabilitation effect in patients with uremia than hemodialysis or peritoneal dialysis. 

Most kidney transplant patients, even if they are unsuccessful, choose to live with a 

kidney transplant over chronic dialysis. 
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     Preparing for a transplant. The urinary tract should be examined for any obstruction 

to urine flow. Usually, cystoureterography is sufficient for this. 

     Donor selection. From the point of view of the recipient, it is generally preferable 

that the donor is a blood relative. Even without antigen matching, kidneys from donors 

who are siblings or parents of the recipient survive and function better and longer after 

transplantation than carefully matched cadaveric kidneys. 

     Selection of cadaveric donor kidneys. Currently, the kidneys can be preserved by 

hypothermic perfusion for more than 48 hours. The use of special thermal containers 

for these purposes has increased the availability for cadaveric kidney transplantation, 

since at the same time they can transported over long distances. 

     The surgical technique for kidney transplantation has become standard. Possible 

orthotopic allograft kidney and heterotopic - in the iliac fossa. To approach the iliac 

vessels, a retroperitoneal approach is used and anastomoses are created between the 

renal and iliac vessels, the ureter and the bladder. 

Complications: 

• not start functioning at all 

• start to function with a delay 

• stop functioning after a while 

• gradually lose its function. 

     Several studies have shown that the second and third kidney transplants are less 

successful than the first. This is especially true if the graft is rejected shortly after the 

transplant. 

 

     Ureterotomy - opening the ureter. 

     The suture of the ureter is performed after its opening in case of urolithiasis, trauma, 

resection and anastomoses. 

     Requirements: 

• it is impossible to isolate the ureter from the peri-ureteric tissue over a large 

extent (impaired blood supply ) 
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• the mucous membrane is not included in the seam (to avoid the formation of 

calculi in the lumen of the ureter) 

• the seams are tightened until the split ends touch (there should be no tension) 

• suture on the catheter (there should be no narrowing) 

• tightness (if possible, the defect is peritonized). 

 

Ureteral plastic 

     The essence of the operation is to isolate a segment of the small intestine on the 

feeding pedicle, using it to replace a defect in one or both ureters. Due to its 

physiological properties and due to the short duration of contact of urine with the 

mucous membrane, the small intestine is more suitable for replacing the ureter. 

     It is necessary to strive to establish the segment of the intestine between the ureter 

and the bladder in an isoperistaltic direction. The success of the operation is ensured 

by a well-established intestinal anastomosis, good vascularization of the graft, patency 

of the ureteral-intestinal and intestinal-vesicular anastomoses, and proper drainage of 

pelvic tissue. With the correct surgical technique, intestinal plastic surgery of the 

ocellus is a relatively safe operation. 

 

Adrenalectomy 

     Indications 

• Functioning adrenal tumour, Cushing’s syndrome, Conn’s syndrome 

or phaeochromacytoma 

• Incidentaloma over 3.5 cm in size 

• Suspected adrenal carcinoma. 

     Position of patient 

• Anterior, patient supine, foot down 30°, lateral tilt. 

• Lateral, patient in full lateral position, table broken to 30° over ribs 10 

and 11 (also used for laparoscopic approach). Strap the patient to the 

table for both approaches. 
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     Incision 

• Anterior, long midline incision, extend it laterally through trans-

pyloric plane if access difficult. 

• Laparoscopic (open approach) over rib 11 from the lateral border of 

sacro-spinalis to abdominal wall. 

     Procedure 

• Anterior approach. 

Left adrenal: pack the small intestine downwards, retract the costal margin upwards, 

place the left hand over the spleen and divide the posterior parietal peritoneum from 

the splenic flexure to the oesophageal hiatus. Apply several pairs of forceps to retract 

the peritoneum downwards. Identify the kidney with the adrenal gland above it Identify 

and divide between ligatures the adrenal vein, which drains into the left renal vein, 

mobilize and remove the gland by blunt dissection, cauterise bleeding vessels.  

Right adrenal: retract the liver upwards and the hepatic flexure down-wards. Note the 

vena cava and kidney. Divide the posterior parietal peritoneum along the upper pole of 

the kidney to the vena cava. Identify the gland, divide the two or three adrenal veins, 

which drain into the vena cava between ligatures, remove the gland by blunt dissection. 

Secure haemostasis. 

• Laparoscopic approach. 

Divide the lieno renal ligament on the left side allowing the spleen to be mobilised 

medially. The adrenal gland will be seen lying close to the lower pole of the spleen 

between it and the kidney. Mobilise the gland using an ultracision harmonic scalpel 

and secure the adrenal vein with ligaclips. 

Right side: Mobilise the right lobe of the liver and retract it in a head- wards direction. 

The adrenal gland lies just lateral to the inferior vena cava above the right kidney. 

Identify the adrenal vein early and ligate it with ligaclips to mobilise the gland. Place 

the gland in a retrieval system and remove it through one of the port sites. 

     Complications 

• Hypotension due to volume disturbance 
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• Acute Addison’s disease 

• Wound infection 

• Haemorrhage 

• Chest infection as a result of subphrenic operation. 
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MATERIALS FOR SELF-CONTROL TO CHAPTER II 

Part 1. Situational tasks 

     Case 1. In case of a strangulated inguinal  hernia, an urgent operation is indicated. 

The necessary element of this operation is  dissection of the strangulated ring. During 

its dissection, arterial bleeding occurred. What caused it, what mistake did the surgeon 

make, how to avoid such complications? 

     Answer1: Arterial bleeding is caused by damage of the lower epigastric artery 

during dissection of the strangulated ring inside. To avoid such a mistake, foroblique 

inguinal hernia, it is necessary to dissect the infringing ring up and out. 

 

     Case 2. A patient, 35 years old, with a diagnosis of acute appendicitis. Dark blood 

was diagnosted in the abdominal cavity. What is the surgical tactic? 

     Answer 2: The uterus appendages should be revised; if their pathology is detected, 

the gynecologist continues the operation. 

 

     Case 3. A patient present with trauma was taken to the operating room. Emergency 

exploratory laparoscopy reveals intestinal injury and mesenterial hemorrhage. What 

technique would you use to perform temporary andpermanent hemostasis? 

     Answer 3: Temporary hemostasis is performed by using hemostatic forceps. 

Permanent hemostasis is achieved by ligating the blood vessels clamped by the forceps. 

Ligate the central end of the blood vessel and suture adjacent tissue. 

 

Part 2. Tests 

When performing surgery on the hernia a surgeon shifted the natural content of the 

inguinal canal of male patient. What is this content? 

A. Inguinal ligament  

+B. Funiculus  

C. Inferior epigastric artery  

D. Round ligament of liver  
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E. Round ligament of uterus  

 

Students practiced on back surface of the anterolateral abdominal wall of human 

cadaver. They found a fold of peritoneum on the inferior epigastric artery. What 

umbilical fold did the students find?  

A. Median 

B. Medial 

+C. Lateral 

D. Top 

E. Lower 

 

A surgeon removed the patient's spleen and wrote a brief operative note. Which of the 

following prefixes corresponds to the name of the organ? 

+А. Splenitis - 

В. Gastro - 

С. Duodeno - 

D. Nephro- 

Е. Cysts- 

 

During the imposition of fistula in the stomach, a surgeon sewed the wall of the 

stomach to the anterolateral abdominal wall. Which of the following suffixes 

corresponds to the surgeon’s action? 

A-tomy 

+B-stomy 

C-ectomy 

D.-rhaphia  

E.-pexy 
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A surgeon performs a cut on the right of the outer edge of the rectus of the abdominal 

muscle. What is this laparotomy called? 

A. Bias 

B. Cross 

C. Paramedian 

+D. Adrectal 

E. Transrectal 

 

The surgeon removed the appendix. How should the operation be performed to avoid 

the getting of infected contents into the abdominal cavity? 

+A. Above the ligature, a clamp 

B. Over time, a ligature 

C. Between the two ligatures 

D. Over time (without dressing) 

E. Under the clip (without dressing) 

 

The surgeon uses jejunum to create the anastomosis. How does this colon usually 

covered by peritoneum? 

+A. Intraperitoneally 

B. Mezoperitoneally 

C. Extraperitoneally 

D. Retroperitoneally 

E. First - intra-, and then – extraperitonially 

 

When small bowel resection, surgeon formed "side to side" interintestinal anastomosis 

with the help of two-layer intestinal closure. With the formation of what wall of the 

anastomosis had surgeon to start with? 

A. Minor 

+B. Rear 
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C. Upper 

D. Lower 

E. It does not matter 

 

When colon resection, surgeon formed "end to end" interintestinal anastomosis and 

performed peritonization. What did a surgeon do at this stage of operation? 

A. Put a dress around the wound 

B. Applied intestinal clamp 

C. Bandaged vessels of the mesentery 

D. Dissected the mesentery 

+E. Restored the integrity of serositis 

 

Surgeon performed an access on the stomach from the tip of xiphoid process upright 

down within the epigastric region. What is the name of laparotomy performed by a 

surgeon in this situation? 

A. Median 

+B. Upper middle 

C. The average median 

D. Superior transverse 

E. Transrectal 

 

When you remove a part of the stomach and mobilize on a greater curvature. What 

ligament was split by the surgeon in this situation? 

A. Hepatoduodenal 

B. Gastro-phrenic 

C. Splenogastric 

D. Hepatogastric 

+E. Gastrocolic 
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A surgeon performed gastrostomy using Witzel technique. How can we characterize 

the fistula, which is formed during this operation? 

A. Natural 

B. Lipsal 

+C. Temporary 

D. Permanent 

E. Gastrointestinal 

 

A surgeon performed gastrostomy using Toprover technique. What joints are used to 

form the tube from the stomach wall during this operation? 

+A. Purse-string sutures 

B. Simple knots and purse-string sutures 

C. U-shaped sutures 

D. Purse-string sutures and Z-shaped sutures 

E. Simple continuous and U-shaped sutures 

 

A surgeon performed the physiological gastric resection. What part of the stomach did 

he remove? 

A. 1/4 

B. 1/3 

+C. 1/2 

D. 2/3 

E. 3/4 

 

Patient with ulcer bleeding was performed the gastrectomy with using of Billroth I 

technique. Due to the formation of what anastomosis the patency of the intestinal tube 

was restored? 

+A. Gastroduodenostomy «end to end» 

B. Gastroduodenostomy «end-to-side» 
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C. Gastroduodenostomy «side by sidе» 

D. Gastrostomy «end-to-side» 

E. Gastrostomy «side-to side» 

 

Patient has a hernia which was occurred through the medial inguinal fossa. What type 

of hernia does the patient have in this situation?  

A. Oblique inguinal  

B. Supravesical  

+C. Direct inguinal  

D. Congenital inguinal  

E. Femoral  

  

A surgeon performs plastic surgery on the inguinal canal because of the oblique 

inguinal hernia. Deep inguinal ring is expanded moderately. What inguinal canal wall 

should be strengthened in this case?  

+A. Anterior 

B. Posterior 

C. Upper  

D. Lower  

E. The upper and lower  

 

A surgeon performed plastic surgery on the umbilical ring using the method of Mayo-

Dyakonov. What suture is used to strengthen the umbilical ring during performed 

operation?  

A. Round  

B. Multanovsky  

C. A simple continuous  

D. Simple nodular  

+E. U-shaped  
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A surgeon performed plastic surgery on the umbilical ring using the method of 

Sapezhko with diastasis recti. In what direction was umbilical ring dissected during 

such operation?  

+A. Longitudinal  

B. Cross  

C. Obliquely from left to right  

D. Obliquely from right to left  

E. Radial  

 

 

The patient is diagnosed - right side posttraumatic hematoma of the paracolon. What 

level will the hematoma reach cranially? 

+mesocolon transversuum 

Fusion of retroperitoneal fascia with parietal peritoneum (fasсial knot) 

Radix mesenteriuum 

caecum 

mesenterium of sigmoid colon 

 

The patient is diagnosed - right side posttraumatic hematoma of the paracolon. What 

level will hematoma caudally? 

+mesocolon transversuum 

Fusion of retroperitoneal fascia with parietal peritoneum (fasсial knot) 

Radix mesenteriuum 

+caecum 

mesenterium of sigmoid colon 

 

When examining a patient with a suspicion that the kidney has been omitted, it is 

established that the upper pole of the left kidney reaches the XII rib and the right one - 
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XI intercostal space. Specify the normal skeletal position of the upper pole of the left 

kidney. 

+ XI rib 

XI intercostal space 

X intercostal space 

X rib 

XII rib 

 

When examining a patient with a suspicion that the kidney has been omitted, it is 

established that the upper pole of the left kidney reaches the XII rib and the right one - 

XI intercostal space. Specify normal skeletal position of the upper pole of the right 

kidney.  

XI rib 

+XI intercostal space 

X intercostal space 

X rib 

XII rib 

 

When examining a patient with a suspicion that the kidney has been omitted, it is 

established that the upper pole of the left kidney reaches the XII rib and the right one - 

XI intercostal space. Indicate the normal skeletal position of the upper pole of the left 

kidney. 

Th XI 

+Th XII 

Th IX  

Th VIII 

XII rib 
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